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TO THE

RIGHT HONOURABLE

WILLIAM Lord COWPER,

Baron of WINGH A M ,

A N D

Lord High - Chancellor
OF

GREAT BRITAIN .

My LORD,
I

HE great Honour and Ad

vantage which the former Vo

TL lume of this Work receiv'd

from the Patronage of His

RoyalHighneſs, thelatePrince

George of Denmark, encourages me to De

dicate This to Your Lordſhip ; as I am alſo

oblig'din Duty and Gratitudeto do, for the

many FavoursI have receiv'd from You; and

eſpecially for thegreat Honour and Happineſs

of having been ſo long known, and ſo near to

You : Forthis, my Lord, will ſave me from
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DEDICATION.

the Fate of thoſe Dedicators, who attempt

Characters above Panegyrick : The Publick

Part of Your Lordſhip's all the World knows

and admires; and tho I ſee every Day That

which renders Your Lordſhip the Inſtruction,

as well as the Delight of all that have the

Honour of Your Converſation, yet I can no

more deſcribe it, than I dare attempt it: I

ſhall therefore, my Lord, entirely forbear ;

fearing as muchdoing Violence to YourModesty,

as Injuſtice to Your Merit.

I am ,

My LORD

Your Lordſhip's

Moſt Dutiful, and

Moſt Humble Servant,

JOHN HARRIS.
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THE

INTRODUCTION.

1

HE Deſign of an INTRODUCTION to a Book,

being to lead the Reader into it, and to acquaint

him what it contains ; I ſhall obſerve that Method

here.

He is therefore to underſtand, that when I firſt

began this Work, I foreſaw the Deſign could not be

accompliſh'd in One Volume ; but however, i

thought it more proper to Publiſh one Volume firſt, than to defer

Printing any thingat all of it till the Whole was finiſhed : For as it is

eaſy to fee, that new Matter will continually occur in a Deſign of

this Nature, and, conſequently, that there can be no ſuch thing as a

Perfect Book of this Kind ; ſo I thought it better to ſend out an In

perfect one than none, and to afford Some Help to Mens Improvement

in Philoſophy and Mathematical Studies, rather than leave tliem to

ſtay four or five Years for amore Compleat one. And the unprejudicd

Part of the Learned World have been ſo kind, as to take my
Endca

vours as I ' meant thein ; and by taking off almoſt Two Impreſſions of

the former Volume, and numerouſly ſubſcribing to this, make me

hope, the Pains I have taken , and the Time I have employed this

Way, may be of ſome Uſe and Benefit to Mankind, and to the Im

provement of Solid and Subſtantial Philoſophy.

In this Second Volume, as I promiſed both in the Preface to the

Firſt, and alſo in the Propoſals for This, the Matter is entirely new ,

and without any Repetition, that I know , of, of any thing in the

Former; and that ſhall be iny Method, if ever I Publiſh any thing fur

ther in this Way.

The Reader will find here many Parts ofNatural Philoſophy and

Anatomy largely treated of, which were either but juſt nam'd, as it

were, or entirely omitted in the former : As in particular, the Affair

of Animal Secretion ; into whichDr. Keil's Book on that Subject,pub

liſh'd ſince my Account was printed, will let you yet further ; Dif

courſes on Thunder, a Vacuum , Vapours, Water ; with a large Ace

count of Sound , Echoes ; the Tranſmutation of Bodies into one

another ; the Nature of Light and Colours , the Rays of Light, the

Double Refraction found in theland Cbyrſtal; Elaſticity, Ele& rici

ty , the Coheſion of the Parts of Bodies, & c.

And
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And in Natural Hiſtory, I have here given Schemes of Birds,

Fiſhes, Inſe&s, Quadrupeds, Roots of Plants, doc. by which they

are ranged and diſtributed into their proper Orders.

Here are alſo inſerted pretty large Accounts of the Ear, Stomach,

Spleen , Skin, Vena Porta, Lungs, Gall, and Reſpiration, and of the

New Theoryof Generation ; with Deſcriptionsofthe Lymphæducts

and Glands, and two very fine and large Copper Plates of the Veins

and Arteries of a Human Body, which were drawn from the Origi

nal Tables, preſented by that great Promoter of Uſeful Learning,

John Evelyn of Deptford, Efq; to the RoyalSociety of London.

You have here alſo a further Account of that moſt amazing Pro

perty,the Attraction of the Particles of Matterone towardsanother,
firſt diſcover'd by that Incomparable Mathematician and Philoſopher

Sir Iſaac Newton ; who by the wonderful Diſcoveries he hath made

about the Nature of Light and Colours, hath open'd a New World in

Natural Philoſophy, as by his Method of Fluxions, bc. he had be

fore done in Mathematicks, Mechanicks and Aſtronomy ; and hath

ſufficiently shewn, that what 'he ſaid in his Preface to his Principia

Philof. Math, in theſe Words : Multa me movent ut non nibil ſuspicer
cætera Nature Phænomena, ex viribus quibuſdam pendere poſje, quibus

Corporumparticula, per Cauſas nonduni cognitas, vel in ſe mutuo impel

luntur, a ſecundum Figuras regulares cohærent, vel ab invicemfugan

tur da recedunt, was what he verywell knew then, tho' expreſs'd with

that Caution and Modeſty, as is ſo peculiar to that Excellent Man .

This was printed in the Year 1687. and the Queries at the End

of his Opticks, and eſpecially as ſince enlargedby him in the Latin

Tranſlation ofit, do ſufficientlyſhewhisThoughts to have been long

ago employ'd on this moſt uſeful Subje& ; and from whence thoſe

Propoſitions took their Riſe, which thoſe Ingenious and Induſtrious

Brothers the Keils, have publiſh'd about this Affair of Attraction :

But however, to do the Illuſtrious Author yet further Juſtice, I

have, with his Leave, at the End of this Introduction, printed a Latin

Paper of his De Acido, with a Tranſlation of my own; and which,

'tho never publiſh'd before, was given by him to a Friend, as long

ſince as the Year 1692, and which I will had cometo my Hands

ſooner, to have been inſerted in this Lexicon under the proper Head,
Acids.

And give me Leave here further to inform the Reader, That there

is 'ņow printing a Latin Mathematical Treatiſe or two of Sir Iſaac

Newton's, which were written many Years ago , and which by their

Date will ſufficiently dctermine, whether the New Methods of Fluxion's

were known firſt to him , or Mr. G. Leibnitz. But to go on : In this

Second Part, I have been very full and particular in Aſtronomy;

having not only from Mr. Hayes's Excellent Book of Fluxions given

a mort
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a ſhort Syſtem of the New Aſtronomy, but have alſo from the Ingen

nious and Learned Mr. Halley, Savilian Profeſſor of Geometry in the

Univerlity of Oxford, inſerted a Synopſis of the Doctrine of Comets ;

and from the Prelections of Mr. Wbiſton, Mathematick Profetior of

the Univerſity of Cambridge, ſuch Aſtronomical Tables as are necef

ſary for Calculation, illuſtrating largely the Uſes of them, with

proper Examples, in the moſt uſeful Aſtronomical Problems, and in

the Calculation of Solar and Lunar Eclipſes, and in thoſe of the Sa

tellites of Jupiter, &c.

And becauſe I would have theſe Two Volumes to ſerve as a kind

of ſmall Mathematical Library, and prevent in fome meaſure the

Neceflity and Charge of buying many Books on theſe Subjects ; I

have allo, as I deſign d at firſt, given you in this Volume very good

Tables of Logarithms, Sines, Tangents and Secants, with a full ac

count of the Nature, Uſe and Application of them ; ſo that nothing

will be wanting here to compleat Trigonometry, both Plain and Spe

rical, and the Praậtice of it in Navigation, Dialling and Aftronomy,

doc.

I have 'here alſo given a full and clear Account of the Nature,

Conſtruction and Uſes of all the Lines which are uſually drawn oni

any Mathematical Inſtruments, Rules, Scales, &c. and how to uſe

thoſe Inſtruments, on which they are drawn, in the feveral Parts of

Practical Mathematicks for which they were deſign'd.

And I have here and there inſerted ſuch uſeful Tables for the Cal

culation of Intereſt, Annuities, Purchaſes, Reverlions, c. as I

found moſt eaſily and readily ſubſervient to thoſe Uſes. And be

cauſe of the very many and excellent Uſes of the Table of Income

polite Numbers, and its being printed no where but in brancker's

Algebra, an obſcure Book, and out of Print ; I have here given it

you entire, and, I believe, corre &t ; being deſirous to prevent ſo

uſeful a Table from being loft, or buried in Obſcurity.

Here is alſo an Account of the Method of Levelling, in order to

drain Marſhes, Fens or Moralles, or to convey Water from one Place

to another.

An Account of the Riſe, Invention and Progreſs of the Art of

Printing ; with a Deſcription of the Tools and Inſtruments ſubſera

vient thereunto.

I have added alſo a farther Account of the Phænomena of Prilins

and the Rainbow ; with a ſhort Syſtem of Opticks from Sir Ijaac

Newton ; and many Improvements in Microſcopes and Teleſcopes ;

the Art of Perſpective, and the Methods of Proje &tive, Refic &tive

and Refractive Dialling.

In Mechanicks, beſides the Account of the Five Powers and

Demonſtrations of the Nature and Principles of that Science, here

1

are
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are many things added about Centres of Gravity and Oſcillation, the

Reliſtance of Mediums, with the Deſcription and Uſes of all ſuch

Mechanical Inſtruments, Tools and Engines, as are uſed in Archi

tecture, Fortification , Gunnery, or any Mathematical Arts and Sci

ences.

1

H

11

th

In Geometry, here are great additional Improvements ; as two

Treatiſes of the Order and Quadrature of Curves, written by the

Incomparable Sir Iſaac Newton ; a Treatiſe of Conick Se &tions, tran

ſlated from the Poſthumous Book of the Marquis de L'Hoſpitall,

with many other Things relating to the Properties of Curves, fcat

ter'd up and down under particular Words ; ſuch as Cycloid, Heli

coid, Retrogreſſion of Curves, Tranſcendental Quantities, & c. Here are

alſo added many new Things in Arithinetick and Algebra, and in

the Doctrine of Fluxions ; as about Alternations, Combinations, the

Laws of Chance in Play, Infinite Series, and Political Arithmetick ;

and about the Roots of Equations, Renewing of Leaſes, Reverſions,

&c.

I have alſo here given a large Account of the Ways of Finding,

Dreſling, Melting,&c. of all the ſeveral Ores from whence our

Metals are taken , deſcribing alſo the Works, Engines, Tools and

Terms of Art uſed by Miners ; as alſo the Ways of making Salt,

Allum, Coperas, Vitriol , and ſuch like Mineral Productions.

In Muſick, here is given an Account of the Nature and Grounds

of Harmony from Dr. Holder,and a new ſhort Syſtem of Muſick by

the Ingenious Mr. Perk.

In Navigation I have added many things ; as the Way of find

ing and allowing for the ſetting of Currents ; an Account of the

Power of the Winds on the Sails of Ships, and of the Signals uſed

at Sea, both by Day and Night, in Sailing, and in an Engage

ment ; together with a new Traverſe Table, and its Uſe and Appli

cation : And at the End, you will find two very accurate Cuts

of the Inſide and of the Rigging of a Firſt Rate Man ofWar ; with

the ſeveral Parts deſcrib’d, and referr’d to by proper Letters and

Numbers.

I have alſo inſerted Tables of the Sun's Place, Right Aſcenſion,

and Declination ; together with a Catalogue of the Right Aſcenſion,

Declination , Longitude and Latitude of about fifty of the princi

pal Stars , which Mr. Hodgſon ſupplied me with ; as alſo a Table of

the Longitude and Latitude of the moſt eminent Places on the

all which will be very uſeful in Aftronomy, Navigation and

Dialling .

I have added alſo a Copper Plate, deſcribing a new Hydroſtatical

Balance, which is very ready and expeditious to find the Specifick

Gravity of Bodies, as is there [newn.

•
O
P

Globe ;

I have
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+

I have here, under the Word Microſcope, given the Reader the fi

gure, Nature, Uſe and Advantages of Mr.Wilſon's Glaſics of that

Kind, which I could only juſt mention in the Introduction to my for

mer Volume, and which I think my ſelf oblig?d again to ſay, are the

moſt ready, commodious, and univerſally uſeful, of any Micro

ſcopes, lever ſaw .

And that I might do farther Juſtice to ourExcellent Mathematical

Inftrument-Maker Mr. John Rowley, in Johnſon's-Court in Fleet-ſtreet,

I have given the Reader a Plate of a New Sextant lately made by

his moſt accurate Hand, for the Obſervatory now building in Trinity

College in Cambridge ; and which for its univerſal Uſe, far exceeds

any Aſtronomical Inſtrument ever yet made ; as you will eaſily per

ceive by the Deſcription of it, which I have added to the Figure.

I have only one thing more to acquaint the Reader, and that is,

That the ingenious and Accurate Mr. Derham, Re&or of Upminſter

in Kent, and Fellow of the Royal Society, hathlately obtain’d from

Florence an Account of the Meaſures and Weights uſed there : And

we find by Menſuration and Tryal, that the Florentine. Semibraccio; or

Half-Brace, is in Length 11.475 of our Inches, or in Foot-Meaſure

.956 of our Foot : And the Florentine Ounce is 17 Peny-weight;

12 Grains, and three Fourths of aGrain Troy-weight.

The following Paper of Sir Iſaac Newton's is excellently well worth

the Philoſophical Reader's moſt ſerious and repeated Peruſal ; for it

contains init the Reaſon of the Ways and Manner of all Chymical

Operations, and indeed of almoſt all the Phyſical Qualities, by

which Natural Bodies, by their ſmall Particles, act one upon another.

Vol. II. B D E



INTRODUCTION.

D.E

NATURA A CIDORU M.

I s . N E W T O N. 1692 .

Es

A
Cidorumparticulaſunt Aqueis Craffiores, Ed propterea minus Volatiles, at Terreftribus

multo ſubtiliores&proptereamulto minus fixe. Vimagna attrattivá polleni, in
hacvi confiftit earumA & ivitas, quâ & corpora diſolvunt & Organa fenfuum agitant pun

gunt. Medie ſunt Naturæinter Aquam& Corpora, &Utraque attrahunt. Pervimfuimar

tra &tivem congregantur circüm particulas corporumſeu Lapideas ſeu Metallicas iiſq ;,undiq; ad

bærent ar&tiffimè, ut ab iiſdem deinceps per Diſtillationem velſublimationem vix poffint ſeparari,

Attratta vero & undique congregate, elevant, diſjungunt &diſcutiunt particulas corporum ab

invicem , id eſtcorpora diſolvunt ; & per vim Attractionis quâruuni in particulas commovent fiui

dum& fic calorem excitant, particulafq; nonnullus adeo diſcutiunt ut in Aerem convertant &

Sic Bullas generant. Et hæc eft Ratio Diſſolutionis & Fermentationis ; Acidum verà attrabendo

Aquam æqué ac Terram efficit ut particula diſolutæ prompie mifceantur cum aquâ eique innatent

... ad modum falium . Et quem admodum Globus terræ per vimGravitatis attrahendo aquam forsirs

quam. Corpora leviora, efficitut leviora aſcendant in Aqua, &fugiant de Terra. Sic parii

culæ Salium attrahendo Aquam fugant ſé mutuò & ab 'invicem quam maxime recedendo, per

Aquam totam expanduntur.

Particule Șalis Alkali ex TerreisE Acidis fimilitèr Unitis conſtant ; ſed be Acide vi maxi

ma Attractiva pollent, ut per ignem non ſeparentur à Sale ; uta; Metalla diſoluta præcipitant

attrahendoab ipſis particulas Acidas quibus diſſolvebantur.

Si particule Acid & in minori proportionecum Terreſiribus jungantur, be tam ar &te retinentur

à Terreftribus, ut ab iisſupprimiac occultari videantur. Neq;enim ſenſum jampungunt neq ;

attrahunt aquam, Jed corpora dulcia & quæ cum aquâ ægre miſcentur, hoc eft pinguia, compo

nam ; ut fit in Mercurio dulci, Sulphure communi, Luna Cornea & Cupro quod Mercurius

Sublimatus corrofit. Ab Acidi vero fic Juppreſſa vi attractivâ fit ut pinguia Corporibus prope

Univerſis adhæreant & fummam facile concipiant, ſi modo Acidum calefaftum inveniat alia Cor

porain fumo accenforum que fórtius atirahat quam propria. Sed & Acidumin Sulphureis, fup

prèffum fortius atirahendoparticulas aliorum corporum ( fcilicet Terreas ) quam proprias, Fer

mentationem lehtam & Naturalem ciet & fovet ufq; ad Putrefactionem Compoſiti.

Qua Putrefactio fita eſt in eo quod Acide Fermentationem diu foventes tandem in interſtitia

minima & primæ Compofitionis partes interjacentia ſeſe inſinuant, intim 7 ; iis partibus Unit&

mixtionem Novam efficiunt non amovendam nec cum priore commutandam .

1

Cogitationes Variæ ejuſdem .

Flamma eft Fumus Candens; differtque à Fumo ut Ferrum rubens ab ignito fed non rubente.

Calor eſt Agitatio Partium quaqua verſum.

Nihil eſt abſoluté quieſcens ſecundum partesfuas & idcofrigidum, præter atomos,' vacui ſci
licet expertes.

Terra augetur, Aquâ in eam converſa, & omnia in aquam ( viignis ) reduci poſſunt.

Nitrum abit diſtillatione magnam partem in Spiritum Acidum ,reliétâ terra, quia Acid :m

Nitri attrahit I blegma; Es idcirco ſimul afcenduntconſtituuntq; Spiritum : at nitrum Carbone
accenfum magnum partem abit in Sal Tartari, quia ignis eo modo applicatuspartes Acidi & Ter

re inſefe impingit fortiuſq; unit.

Spiritus ardentesfunt Olea cum Phlegmate per Fermentationem Unita .

Tinktura Cochinella cum Spiritu Vini fatta in aquæmagnam molem immiſſa, parvi licet dofi,

totam aquam inficit : Sc. quia particule Cochinelle magis attrahunturab aquâ quam àfe mutilo.

Aqui non habet magnum vim diſſolvendi quia pauco Acido gaudet. Acidum enim dicimus

quod multum attrahit & attrahitur, videmus nempe ea quæ in aquà ſolvuntur lente e line

Efferveſcentiâ folvi, at ubi est attra & tio fortis & particula menſirui undiq; attrahuntur à par

ticula Metalli, velpotius particula metalli undiq; attrahitur à particulis menſtrui, hæ illam aliria

piunt & circumſiſtunt, hoc eft metallum corrodunt : He eadem particula ſenforio applicate ejus

partes eodem modo divellunt doloremq; inferunt ; à quo Acide appellaniur, reliftå ſcilicet iera

rá Subtili cui adhærebant ob majorem attra tionem ad liquidum lingue, &c.
In
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İn omni Solutione per Menſtruumparticulafolvenda magis attrahuntur a partibus Menftru

quam àfe mutuo.

Inomni Fermentatione eſt Acidum ſuppreſſum quod coagulat precipitando.

Oleam cum nimis magna mole phlegmatis intime mixtum, fit Salinum quiddam &fic Acetumi

conftituit, hic etiamTartariſeu Terre admiſiehabenda eft ratio .

Mercurius attrahitur id eſt corroditur abAcidis & ficut pondere Obſtructiones tollit ita vi at

tractrice Acida infringit.

Mercurius ef Volatilis &facile elevatur calore quia ejus particula ultimæ Compoſitionis funt

parua & facileſeparanturſeparatæq;Sefefugant; utfit inparticulis Vaporis, fluidorumq; rare

faétorum .

Aqua cum priminon poteſt quia ejus particula jamjam ſe tangunt. Et fi fe tangerent partis
culæ deris ( Kam der comprimi poteſt,quia ipſius particula nondum ſe tangunt ) Aer evaderet in

Marmor. Seq. ex Prop: 23. Lib. 2. Princ. Philofoph.

Aurum particulas babetfe mutuo trahentes ; minimarumſumme vocentur primæ Compoſi

tionis, harum ſummarum fummæ fecundæ Compoſitionis, c.

Poteft Mercurius, poteft Aqua Regia poros pervadere, qui particulas ultima Compoſitionis

interjacent at nonalios.

Si poſſet menftruum alios illos pervadere vel si auri partes primæ & fecundæ Compofitio

nis poffent ſepararifieret Aurum , velFluidum, vel ſaltem magis malleabile. Si Aurum fermen

teſcere poſſet in aliud quodvis corpus poffet transformari.

Viſciditas eſt vel ſolum defe&tus fluiditatis, qua fita eſt in partium parvitate & * feparabilitate

( intellige partes uliina Compofitionis ) vel defe&us lubricitatisfeu levioris partes unius Jupra

alias labi impediens. Hujus viſciditatis Acidum sæpe caufa eft ; ſepe Spiritus alius lubricus

terræ jun&tus ,ut oleum Terebinthina capitiſuo Mortuo redditum fit tenax.

Ratio cur ChartaOleo in untłe Tranſitum Oleo non Aquæ concedat eft quia Aqua Oleo non miſ.

cetur ſed fugatur ab eo .

Cum Acidepartes, minores fcilicet, aliquid diſſolvunt, id faciunt, quia partem reifolvendë

includunt undiq; utpote Majorem qualibet Acidipartium.

1

Some Thoughts about the NATUR e of A CIDS ;

By Sir IsAAC NEWTO N.

HÉ Particles of Acids are of a Size groffer than thoſe of Water, and therefore

leſs volatile ; but much ſmaller than thoſe of Earth, and therefore much leſs fir'd than

they. They are endưed with a great Attra &tive Force ; in which force their Activity confifts;

and thereby alſo they affect and ſtimulate the Organ of Taſte, and diſſolve ſuchBodies as

they can come at. They are of a middle Nature, between Water and Terreſtrial Bodies,
and attra &t the Particles of both .

... By this attractive Force they getabout the Particles of Bodies, whether they be of ame

tallick or ſtony Nature, and adhere to them moſt cloſely on all ſides; ſo that they can ſcarce

be feparated from them by Diſtillation or Sublimation. When they are attracted and gather's

together about the Particles of Bodies, they raiſe, disjoin and ſhake them one from ano

ther; that is, they diffolve thofe Bodies.

By their atualtive Force alſo, by which they ruſh towards the Particles of Bodies, they

#love the Fluid , and excite Heat ; and they fhake aſunder fome Particles, ſo much as to turn

them into Air, and generate Bubbles: And this is the Reaſon of Diffolution, and all violent

Fermentation i and in all Fermentation there is an Acid latent or ſuppreſs’d, which coagu

lates in Precipitation.

Acidsalſo, by attracting Water as much as they do the Particles of Bodies, occafion that

the diffolved Particles do seadily mingle with Water, or ſwim or float in it, after the manner
ofsites

And as this Globe of Earth, by the Force ofGravity, attracting Water more ſtrongly

than it doth lighter Bodies, cauſes thoſe lighter Bodies to aſcend in theWater, and to go up

wards from the Earth : So the Particles of Salts, by attra &ting the Water, do mutually avoid

and recede from one another as far as they can, and ſo are diffuſed throughout the whole

The Particles of Sal Alkali, do conſiſt of Earthy and Acid united together, after the ſame

manner : But theſe Acids have ſo great an Attractive Force, that they can't be ſeparated from

the Salt by Fire ; they do alſo precipitate the Particles of Metals diſſolv’d in Menfirua, by

attra&ting from themthe Acid Particles, which before had diffolved them , and kept them ſuf

pended in the Menftruum.

Vol. II. B 2 If
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If theſe Acid Particles be join’d with Earthy ches, in but a ſmall Quantity, they are ſo

cloſely retain'd by them, as to be quite ſuppreſs'd and hidden as it were by them ; fo that

they neither ſtimulate the Organ of Senfe, nor atıraat Water, but compoſe Bodies which are

not Acid, i.e. Fat and Fufible Bodies, ſuch as are Mercurius dulcis, Common Brimfione, Luna

Cornea, and Copper corroded by Mercury Sublimate.

From the Attractive Force in theſe Acid Particles thus ſuppreſs’d, ariſes that univerſal Pro

perty of almoſt all fat Bodies, that they adhere or ſtick to others, and are eafily inflammable,

if the heated Acid Particles meet with other Particles of Bodies in Fume, which the Acid

attracts more ſtrongly than it doth the Particles to which it is united. And thus the Acid

that lies ſuppreſs’d in ſulphureous Bodies, by more ſtrongly attracting the Particles of other

Bodies ( Earthy ones for Inſtance) than its own, promotes a gentle Fermentation, produces
and cheriſhes Natural Heat, and carries it on ſo far ſometimes, as to the Putrefaction of the

Compound : Which Putrefa &tio n ariſes hence, That the Acid Particles which have a long

while kept up the Fermentation, do at long run inſinuate themſelves into the leaſt Interſtices

that lie berween the Particles of the firſt Compoſition, and ſo intimatelyuniting withthoſe very

Particles, do produce a new Mixture or Compound, which cannot fall back again into the

fame Form .

Note, The Paper bitherto deſcrib’d, ſeems to bave been a continued Diſcourſe ;

..but what follows are ſhort Minutes of Thoughts relating to the ſame Subject.

Nitre, in Diſtillation, leaving its Earthy Part behind, turns moſt of it into an Acid Spirit ;

becauſe the Acid of the Nitre attra &ts the Phlegm, and therefore they afcend together, and

conſtitute a Spirit . Bút Nitre, kindled with a Coal, turns chiefly into a Salt of Tartar ; bea

cauſe the Fire applied this Way, drives the Acid and Earthy Parts towards, and makes

them impinge on, and more ſtrongly unite onewith another.

The Reaſon why Water hath no great diſſolving Force , is, becauſe there is but a ſmall

Quantity of Acid in it : For whatever dochſtronglyattract, and is ſtrongly attracted, may

becalled an Acid : And ſuch things as are diſſolved in Water, we ſee, become fo, eaſily,

without any Efferveſcence : but where the Attraction is ſtrong, and the Particles of the Men

ſtruum areevery where attracted by thoſe of theMetal, or rather, where the Particles of the

Metal are every way attracted by thoſe of the Menſtruum ; then the Particles of the Men

ſtruum environ thoſe of the Metal, tear them to pieces, and diſſolve it.

So when theſe Acid Particles are applied to the Tongue, or to any excoriated Part of the

Body, leaving the ſubtil Earth in which they were before, they ruſh into the Liquid of the

Senſory, tear and disjoint its Parts, and cauſe a painful Senfation.

Mercury is attracted, and therefore corroded by Acids ; and as it opens Obſtructions

by its great Weight, ſo it breaks and obtunds the Power of Acids ( in the Body ) by its
attractive Force.

All Bodies have Particles which do mutually attract one another : the Sums of the least

of which may be called Particles of the firſt Compoſition ; and the Colle &tionsor Aggregates

ariſing from the Primary Sums, or the Sums of theſe Sums, may be called Particles of the

Second Compoſition, Ec.

Mercuryand Aqua Regis can pervade thoſe Pores of Gold or Tin, which lye between the

Particles of its laſi Compoſition , but they can't get any further into it ; for if any Menftruum

could do that, orif the Particles of the firſt, or perhaps ofthe ſecond Compolítion of Gold

could be ſeparated ; that Metal might be made to become a Fluid, or at leaſt moreſoft. And

if Gold could be brought once to ferment and putrify, it might be turn’d into any other Body
whatſoever.

And ſo of Tin, or any other Bodies ; as common Nouriſhment is turn’d into the Bodies

of Animals and Vegetables.

N. B. The ſmallDifference which there is between this Tranſlation and theLatin above, was

its being takenfrom another Copya little differentfrom this Latin Paper. And having beex

Superviſed and approved by the Illuftrious-Author,Ihave not alter'd it ſince.
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BACUS. Beſides the former Account | liament, 27 Abbats and 2Priors. But ſometimes

of the Abacus, I find that Mauclerc, in their Number was varied , there being but 25

the Ionick Order, deſigns what the Abbats and 2 Priors in a Parliament held in the
Workmen call an 0. G. with a Fillet 2c Rich . 2.

over it for the Abacus: Which Fillet ABREUVOIRS, are the Intervals or Spaces,
is half the Breadth of the O. G. and he calls it the between the Stones, or the Joints where the Mor

Fillet of the Abacus. In the Corinthian Order, he tar lies in any Pillar, Wall, or Building.
deſcribes the Abacus as a ſeventh Part of the whole ACCORD, according to the Modern ( French )

Capital. Palladio calls the Plinth about the Boul- Account of Muſick, is the Produktion, Mixture

tin (or Eckinus )theAbacus : Which fromitsForm , and Relation of two Sounds; ofwhich the one is

faith he, is commonly called Dado, or the Dye; and Grav , and the other Acute. They make two
this is of the whole heighthof the Capital. Kinds of Accord ; thoſe which are pleaſant and

Scamozzi calls a certain Hollow or Caſement, agreeable, and which they call Conſonances; and

which is the Capital of the Pedeſtal of the Tuſcan ſuch as are harih and unpleaſant, which are callid
Order , by this Name Abacus, Diſſonances. Which fee in Vol. I.

ABASE , in the Sea Language, is to Lower or ACERIDES, is a Plaiſter made withoutWax,

Take in . To Abaſe the Flag, is to take in theFlag. ſuch as that call'd Emplaftrum Norimbergenfe.

ABBACY, is the Government of a Religious ACTION Civil, is that which tends only to the

Houſe, with the Revenues and Perſons ſubject to Recovery of what is due to any one by Contract,
an Abbat. 66. as if a Man ſeek by Action to recover a Sum

ABBAT, is a Spiritual Lord , having the Rule of money formerly lent.

of ReligiousHouſes according to our Common Law , ACTION Penal, is that which aims at ſome

Some Abbats in England were called Mitred Ab- Penalty or Punishment in the Party ſued , whether

bats; and ſuch were exempted from the Juriidi -Corporal or Pecuniary ; as in the Action Legis Ai

dionof the Dioceſan, having Epiſcopal Authority quilia in the Civil Law, and in the Common Law
themſelves within their Limits, and were alſo Lords in Cale of Appeals for Murder.

of Parliament. Theſe were ſometimes callid A. ACTION Prejudicial' or Preparatory, is that

bat's Sovereign, and Abats General. The other' which grows from ſome Doubt in the Principal;

Abbats were ſubject to the Dioceſan in all Spiri- as ſuppoſe a Man fue a younger Brother for Land

tual Government. There were alſo Lords Prio's, defcended from his father, and 'tis objected that

which had exempt, Juridizion , and were Lords cf he is a Baſtard , the Baſtard muſt be firſt tried ;

Parliament. Of theſe Lords Abbats and Priors, that is call'd Aktio Prejudicalis, becauſe it muſt be

Sis Edw . Coke faith there were 23 that fat in Par- firt judg'd or determind .
ACTION
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ACTION Amceſtrel, is in oppoſition to Perſo- | before he could not do for want of Age: Thus 20

sal, being that which a Man hathby ſome Right 14 Years a Man is ſaid to be at the Age of Difcre

deſcendingfrom his Anceftors : This is eitherDrei. tion ; andat 21 , at full Age. At 12 Years of Age
turel or Poljefory :Sec Co.2 Inftit.f.291. a Man may take the Oath of Allegiance at a Leet ;

ACTOR ,isſometimes ufed for a Proctor' or at 14 hemay confent to marry,and in Soccage

Advocate in CivilCourts or Cauſes. Actor domi- chuſehis Guardian ; at 15 he is ofAge for the Lord

nicus was alſo the Term formerly for the Lord's to have Aid pur fuir fatz Chivalier, and may be

Bailey or Attorney. Actor. Ecclefia was ſometimes fworn to keep the King's Peace ; at 12 he is bound

the Foreign Term for the Advocate orPleading to Appearance before the Sheriffs and Coroner for

Patron ofa Church . Actor Villa was the Stew Enquiry after Robberies.

ard or Head Baileyofa Town or Village. A Woman might heretofote at 7 Years of Age,

ADDICTIO in Diem , inthe Civil Law, is an her Father being the Lord, diſtrainhis Tenants for

Agreement between Buyer and Seller, that the Aidpur fill Marier, and at thoſe Years content to

Seller may Contract withany other Perſon who marry, faith Brafton. At 9 Years thc is dowable ;
will offer a better Price, before a certain Day. for then, or within half a Year after ( Fleta, lin.5.

ADDITION , is the Term in our Common C.22. Lit.Lib.1.c.5.) ſhe isable promereri dotena

Lawfor the Title which is given toanyperſon 899 virum ſuffinere :But thisBractonlimits to z
beſides his Chriftian and Sirname, in order to Years. At 12 ſhe is able to ratify and confirm a fora

diſtinguiſh him by his Degree, Eſtate, Myſtery, mer Conſent given to Matrimony; at 14 the is able

Trade, Place of Abode, &c. to receive her Lands intoherown Hands, and thall be

And 'tis particularly prov'd by the Stat. 1 H.5. oùt of Ward, if fhe be at that Age at her Anceſtor's

6. 5. that in Suitof Action where Proceſs of Ut- Death; at 16 fhe thall be out of Ward ,tho'the was

Jars lies, ſuch Additions ſhall begiven to the Name under 14 at the Death of her Anceſtor; at 21 the

of the Defendant; and that Writs not having ſuch is able to alienate her Lands and Tenements.

Additions ſhall Abate, if the Defendant take Ex- AGOGICE, is the Art ofmaking Images orFi

ceptions thereunto . gures in Metals, when Wax is usd to effect or fur

ADVANCE Foffe, is aDitch of Water round ther the Deſign .

the Eſplanade or Glacis of a Place, to prevent its AIDE, in the Law, hath ſeveral Significations ;

being furpriſed by the Befiegers: But of late this fometimes 'tis the fame with Subhody ; tomerimes a
Work hath been diſus'd , becauſe as foon as the E- Proteſtation due from Tenants to their Lords.

nemy could drain it, it was a Trench ready made This Word is alſo us'd in matter of Pleading for

forthe Advantage of the Beſiegers. à Petition made in Court, for the calling in of the

ADVOCATIONE Decimaruin , is a Writ that Help from another that hath an Intereſt in the

lies for the Claim of a fourth Part, or upward, of Cauſe in Queſtion. Thus a Tenant for Term of

theTithes belonging to any Church. Life, by Courteſy, Tenant in Tail after Poſlibility

ADVOWEE or AVOWEE, in Latin Advoca- of Illue extinct, for Term of Years, at Will , by

tus, was formerly us’d for him that had Right of Elegit or by Statute Merchant, being impleaded

Preſentation to a Benefice; and the Avowee Para- touching her Eſtate,may pray in Aid ofhin in the

mount was the higheſt Patron, or the King. By Reverſion; that is, deſire the Courtthat hemay be

the Statute of Proviſors,25E. 3. called in by Writ, to alledge what he thinks good

ADVOWSON of a ReligiousHouſe ; as the for the Maintenance both of her Right and his

Builders and Endowers of a Church were the Pa- own ; but this Courſe hath been difus’d. If a

trons of it, ſo thoſe that Founded any Religious King's Tenant holding in Chief be demanded a
Houſe, had the Adrowfon or Patronage of it. Rent of a common Perſon, he may pray in Aidof
Sometimes the Patron had the ſole Nomination of the King ; and fo may a City or Burgh , having a

the Prelate, Abbet or Prior, either by Inveſtiture Fee Farm of the Crown, when any thing is de

( or Delivery of a Paſtoral Staff ) or by direct Pre- manded againſt them belonging thereunto.

fentation to the Dioceſan . And if a free Election AIR , the admirable Sir IſaacNewton ,in the Ob

was left to the Religious, yet a Conge d'eflire, or fervations mentiondin the 2d Book of his Opticks,
Licenſe of Election ,was firſt to be obtain'd of the by conſidering the Colour'd Rings made by Com

Patron ; and the Perſon Elected was confirm’d by preſling two Priſms, or two ObjectGlaſſes of large

him . If the Founder's Family was extinct, the Teleſcopes together, comes to a Calculation of the

Patronage of the Convent went to the Lord of the Thickneſs of the Air contain'd between the Priſms
Manner.

and Obje & Glaffes in ſuch a State of Compreſſion

ADZ, is an Intrument whofe Blade is made and at laſthe ſeems ( he faith ) to gather this Ruleg

thin and ſomethingbending, and hath not its Edge That the Thickneſs of the Air is proportionable ta

parallel to its Handle, as the Axe and Hatchet hath, the Secant of an Angle, whoſe Sine is a certain

but placed athwart to it. It is ground to a Baſil mean Proportional betweenthe Sines of Incidence

on the Inſide to its outer Edge. Its general Ufe and Refra &tion. Andthat mcan Proportional, ſo

is to take off thin Chips of Timber or Boards, and far as ty the Meaſure he took could be determind,

fuch Irregularities,as the Axe can't come at, and he found was the firſt of 106 Arithmetical Mean

where a Plane, tho'rank Set, will not make rid - Proportionals between thoſe Sines accounted from

dance enough . 'Tis nruch us'd in taking off the the greater of the Sines (i . e .) from the Sine of Rea

Irregularitiesof Floors when they are pinned and fraction, when the Refraction is made out of the

framed together ; and fometimes on Pofts framed Glaſs into the Plate of Air ; or from the Sine of

upright, and ranged in with other Work framed Incidence, when the Refraction is made out of the

to them , where the Edge of the Axe can't come. Plate of Air into Glaſs . And in Obſervation 14.

ÆSTUARY, is an Arm of the Sea running up Page 18. Heſaith that the Thickneſs of the Air be

a good way into the Land, like the Briffel Chan- tweenthe Glaſſes there , wherethe Rings are ſuc

nel, c. ceflively made by the Limits of the 7 Colours , Red ,

AGE, in the Common Law , is that particular Orange, Yellow , Green, Blue, Indico and Violet ,

Timewhich enables a Perſon to do that, which in order; are to one anot her as the Cube Roots of

4 the
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the Squares of the eight Lengths of a Muſical fuch veryaftringentMineral Watersashave a great

Chord which Sound the Notes in an Eighth, Sol, deal of Allum in them , and are chiefly uſed ex

la, fa, Sol, la , mi, fa, Sol :That is as the Cube ternally for Cleanſing and Healing of Wounds and

Roors of the Squares of the Numbers 1 , , • }, Ulcers.

ott, ALCOLA , is ſometimes uſed for Aptha, and

And according to his moſt accurate Obſervati- ſometimes ſignifies a Tartarous Sediment'in Urine,

ons, the Thickneſs of the thinned Air, which be- and fromhence Urine is ſometimescall'd Alcolita.
tween two Glaſſes exhibited the moſt Luminous ALGEBRA, beſides the Authors mention'd in

Parts of the firſt fix Ringsof Colours, were 177 the Account of this Science under this Word in

TTTTT T7tros 17000 1700st Tv Parts of an Vol. 1. thoſe that pleaſe to have a thorough in
Inch . ſight into this wonderful and uſeful Art, may co!l

' Tis highly probable that True and Permanent fult thefollowing Authors,
Air is made by Fermentation, ( faith the fame Au- Diophanti Alexandrini Arithmeticorum Lib. 6 ,

thor ) and Rarefraction of Bodies that are of a ve- 8996. cum Comment.C. G. Bacheti 699 Obſervatio

ry fixt Nature : Thoſe Particles flying and avoid - nibus D. P. de Fermat. cui acceſſit Do&tr. Analyti
ing one another with the greateſt Force at a Di- ce inventum novum . Tholofe . 1670. Fol.

ftance, which when very near, attract and adhere Labyrinthus Algebra per Job. Jac. Ferguſon.

to one another with the greateſt Violence. 1667 , 4to.

The Particles therefore of true and perma- Kerſey's Algebra, 2 Vol. Fol. Lond. 1683 .

nent Air, being Extracted from the Denfeſt and Baker's Geometrical Key of Equations. Lond.

moſt fix'd Bodies, will be Denfer and Craſſer than 1681.

thoſe of Vapour ; and from hence it is likely, may Tractatus de Principiis Calculi Exponºntialis.

be Heavier alſo than thoſe, and that the Parts of a Analyſis Geometrica, five nova Egevera Methodus

Humid Armoſphere may be Lighter than thoſe of Refolvendi tam Probl. Geometr. tam Quæſt Arith

a dry one, as in Fact it appears to be ;by the ri- meticas pars prima, de Planis. Authore Hugo de

ling of the Mercury in dry Weather, and by Clouds Omerique Sanlacarenſe. Cadiz. 1698 .

and Vapoyrs riſing into and floating in our Armo- Vieta oper Math. Lugd. Bat. 1646. Fol.

ſpherical Air. And he very juftly thinks that the Feak's Arithmetick. Lond. 1696.

Rarefraction and Condenſation of the Air cannot Des Cartes Geometria cum Commentariis

be accounted for from the Spring or Elaſtick Forms Schooteni. Amfter. 1659.

of the Particles, without a Suppoſition that they Brancker's Algebra , by Dr. Pell. Lond. 1668.

are endued with ſome Centrifugal Force or Power, Eraſm . Bartholini Dioriftice, ſeu determinatio

by which they Fly and avoid one another , and the Equationum . Haunia. 1663.

Denſe Bodies from whence they are Éxtracted. Walliſi Opera Mathematice. Oxon. 1657.

See Attraction . his Algebra Engliſh. Lond. 1685.

And thatthis Repelling Force, which is the Cauſe Comercium Epiftolicum . Lond. 1653.

of Filtration and of the Aleent of Water in ſmall De Billy's Diaphantus Redivivus. Lugdu, 1670.

CapillaryTubesto much greater Heights than the Wells's Arithmetice numeroſe Specioſa Ele

Surface of the Water in the open Veffel, in which menta . Oxon . 1698 .

they are placed. The Air within the Tubes being Onghtredi Clavis Mathematica denuo Limata ,

much rarer than in more open Spaces, and by that Oxon. 1667.

means not preſling ío much on the Surface of the Moor's Algebra . Lond. 1660.

Water within the Tubes as without. And this Parfins and Waſtell's Clavis Arithmetica. Lond .

Account Dr. Hookhad hintedat long ago . Sir I/ 1703.

did in his admirable Prin . Philo. Mathem . Prop. 23 , Sturmii Matheſis Enucleata .

P. 301. long ago demonſtrate, That Particles en- Balaam's Algebra. Lond. 1653 .

deavouring to recede from or avoid one another with Ward's Algebra. Lond. 1698. and his Young

Forces reciprocally proportional to the Diftancebet MathematiciansGuide. 1706.
tween their Centers, will compoſe an Elaftick Fluid Harris's Algebra . Lond. 1705.

whoſe Denſity ſhall be proportionable to its Com- Hays's Fluxions. Lond. 1709.

prefſion , and from ſucha Propertyall the Appear. Bern. Nieuwertiit Analyſis Infinitor. Amf.1695.

ances of our Air may be very well accounted for, Arithmetica Univerſalis, by Sir Iſaac Newton.

And I think much better than from the Suppofiti- Cambridge. 1707.

on of its . Particles being Spires contorted into ALGEBRAIC -Curve, in Geometry, is of ſuch

Spheres, through whole Interſtices the Rays of a Nature, that its Abſciſſe or intercepted Diame

Light may freely paſs, soc. tho' this be very in- ters bear always the ſame Proportion to their Re

genious: But I thinkcan neverfolve the prodigi- ſpectiveOrdinates. Thus if the Product of any
Ous Rarefraction of this moft uſeful Fluid . Abfciffa multiplied into one and the fame deter

AIRS Refiftance : See Refiftance. minate Quantity be always equal to the Square of

AIRS Weight, in Proportion to the ſame Bulk its correſponding Ordinate , then if that deter

ofWater, ſeems pretty nicely determin’d by an minate Quantity be call'd p , the Abſciſſa x and the

Experiment lately madebefore the Royal Society Ordinate y ; the Expreſſion of the Nature of the

ty the ingenious Mr. Hauksbee ( See Phil Tranf. Curve bywayof Equation will be px = yy, where
N. 305. ) to be nearly 885 to 1 . p is the Parameter or Latus Reflum of the Figure;

ALARM Poft, is the Ground appointed to each and the Curve is the common Apollonian Parabo

Regiment by the Quarter-Maſter-General, for la į and becauſe the two indeterminate or filowing

them to march to in Caſe of an Alarm ; in aGar Quantities x andy, do here denote Arait Lines;

riſon 'tis the Place where every Regiment is orderd therefore the Curve is call'd an Algebraick or Geo

to draw up in on all Occaſions. metrick Curve. And ʼtis plain that the Number of

ALBULA . This Word is uſed fometimes for a fuch Curves muſt be infinite ; becauſe there maybe

Spot in the Eye, and then ſeems to be the fame an Infinity of Proportions or Relations between

with Albugo : Butin the Plural Albula, ſignifies the Ordinates and the Abfciffa .
But
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But when the Nature of anyCurve is expreſſed Liquors before itbe thrown away, and the olaft Pi

by an Equation, wherein one of the indeterminate being always of the fresh Mine.

or flowing Quantities repreſents a Curve Line ; This Mine thus ſteeped in each of the ſeveral

then that Curve is call'd a Tranſcendental Curve, Liquors 24 Hours, or there abouts, is of courſe

and if the Curve which enters the Equation be four Days in paſling the four ſeveral Pits from

Geometrical , or a Curve, as they call it, of the whencethe Liquors paſs to the boiling -Houſe.

first Kind or Degree; then the tranſcendent Curve The Water, or Virgin Liquor often gains in the

is call'da Curve of the ſecond Kind or Degree : And firſt Pit, two Pounds Weight ; in the ſecond is

when the Curve which enters the Equation repre- increaſeth to five Pounds, in the third to eiglio

ſents a Curve of the ſecond Kind or Degree ; then Pounds, and in the laſt Pit which is always freth

tne TranſcendentalCurve is call’d one of the Third Mine to twelve Sounds ; and ſo in Proportion ac

Kind ; and ſo on ipfinitely. cording to the Goodneſs of the Mine, and its be

ALLUM -Works, Allum is made of a Stone of ing well calcin'd. For ſometimes the Liquors

Sea-weed and Urine.' The Stone is found in moſt palling the four ſeveral Pits , will not be increas'd

of the Hills between Scarborough and the River of to above fix or ſeven Pounds Weight, and at other

Tees in the County of York, and alſo near Preſton times above twelve Pounds; ſeldom holding a con

in Lancaſhire; 'tis of a blueilh Colour, and will ftant Weight one Week together : Yet many times
cleave like Corniſh Slate. The Mine which lies Liquor of ſeven or eight Pounds Weight produces

deep in the Earthand ispretty well moiſtned with more Allum than that of ten or twelve Pounds

Springs is the beſt. The dry Mine is not good, Weight, either through the Badneſs of the Mine,

and too much Moiſture cankers and corrupts the or its being ill calcin'd, which is the uſual Rea
Stone, making it nitrous. In this Mineare found fon .

feveral Veins of Stone call'd Doggers, of the ſame And if by paſſing the weak Liquor thro’ano

Colour but not ſo good. Here are found thoſe alther Pit of freſhMine, you bring it to be ten or

ſo which are commonly callid Snake- Stones. For twelve Pounds Weight, yet you thall make leſs

the more convenient working of the Mine which Allum with it, than when it was but eight Pounds

ſometimes lies 20Yards under the Surface or Cap Weight. For what it gainsfrom the laſt Pit of

of the Earth ( which muſt be taken off and barrow'à Mine will be moſt Nitre and Slam , which poiſons

away ) they begin their work on the Declivity of the good Liquors, and diſorders the whole Houſe,
a Hill, where they maybe alſo well furnish'd with till the Slam be wrought off.

Water. They dig down the Mine by Stages, to Thatwhich they call Slam , is firſt perceived by

ſave Carriage , and ſo throw it downnear the Places the Redneſs of the Liquor when it comes from the

where they calcine it. The Mine before it is cal- Pit, occafion'd either by the Badneſs of the Mine,

cin’d, being expos’d to the Air will moulder into or more uſually its being over or under calcin'd ,

Pieces, and yielda Liquor whereof Copperas may which in the Settler ſinksto the Bottom , and there
be made : But being calcin'd it's fit for Allum ; as becomes a muddy Subſtance, and of a dark Co

long as it continues in the Earth, or in Water, it lour. That Liquor which comes whiteſt from the

remains an hard Stone . Sometimes a Liquor will Pits is the beſt.

iſſue out of the side of the Mine, which by the When a Work is firſt begun, they make Allum

Sun's Heat is turn’d into natural Allum . The of the Liquor only that comes from the Pits of

Mine is calcin’d with Cinders of Nero Caſtle Coal, Mine, without any other Ingredients, and ſo
Woods and Furzes ; he Fire made about two might continue, but that it would ſpend ſo much

Foot and į thick, two Yards broad , and ten Liquor as nor to quit Coft.

Yards long. Betwixt every Fire are Stops made Kelp is made of a Sea-weed calld Tangle, ſuch

with wet rubbiſh ; ſo that any one or more of as comes to London in Oyſter Barrels. It grows

them may be kindled, without Prejudice to the on Rocks by the Sca -lide, betweenhigh and low

reſt. After, there are 8 or 10 Yards Thickneſs of Water Mark. Being dry'd it will burn and run

broken Mine laid on this Fewel, and 5 or 6 of like Pitch ; when cold and hard, 'tis beaten to

them ſo covered ; then they begin to kindle the Athes, ſteeped in Water,and the Lees drawn off

Fires, and as the Fires riſe towardsthe Top , they to two Pound Weight or thereabouts.

ſtill lay on freſh Mine : So that to what Height Becauſe the Country People who furniſh the

you can raiſe theHeap, which is oftentimes about Work with Urine, do ſometimes mingle it with

20 Yards,the Fire without any farther Help of Sea -Water, which cannotbe diſcover'd by Weight,

Fewel, will burn to the Top ſtronger than at the they try it,by putting fome of it to the boilingLi

firſt kindling, ſo long as any Salphur remains in quor; For then if the Urine be Genuine it will

the Stones. worklike Yeaft put to Beer or Ale ; but if min ,

In calcining theſe Stones, the Wind many times gled, it will ſtir no more than ſo much Water.
does hurt, byforcingthe Fire too quickly through They obſerve that the beſt Urine for that Pur:

the Mine, leaving it black and half burnt ; and in poſe, is ſuch as comes from poor labouring People

others , burning the Mine too much, leaving it who drinkbut little ſtrong Drink.
red. But where the Fire paſſes ſoftly and of its The boiling Pans are made of Lead , nine Feet

own Accord, it leaves the Mine whole, which yields long, five broad, andtwo deep , ſetupon Iron
the beſt and greateſt Quantity of Liquor. . Plates about two Inches thick ; which Pans are

The Mine thus calcin'd is put into Pits of Wa- commonly new . Caft, and the Plates repair'd five

ter ſupported with Frames ofWood, and ramm'a times in two Years.

on all Sides with Clay ; They are about ten Yards When the Work isbegun,andAllum once made,

long, 5 broad, and 5 deep, and ſet with a Cur- then they ſave the Liquor which comes from the

rent that turneth the Liquor into a Receptory, Allum , or wherein it Thoots, which they call the

from whence 'tis pumptinto another Pit or Mine. Mothers, with this they fill of the Boilers, and
So that every Pit of Liquor, before it comes to put in of the freſh Liquor which comes from the

boiling, is pumptinto four ſeveral Pits of Mine ; Pits. Being thus fill d upwith cold Liquor, the

and every Pit of Mine is ſteeped in four ſeveral Fires baving been never drawn out, it will boil

:

$

again
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again in leſs than two Hours time. And in every ALMAN Furnace or Almond, as fome write its

two Hours time the Liquor will waſte four Inches, is a Furnace us'd by Refiners, and by them call'a

and the Boilers are fill up again with Green Li- the Sweep: By.it all ſorts of Metals are ſeparated

quor. from Cinders, parts ofmelting Pots, Teſts, Bricks

The Liquor if good, in the boiling, will be and all other harder Bodies ; which muſt firſt be

greaſy, as it were, at the Top : If Nitrous, it will beaten to Powder, before they are put into the

te thick, muddy and red. In boiling 24 Hours Furnace.

it will be 36 Pound Weight . Then is put into the This Furnace is about ſix Foot High, four Wide

Boiler about an Hogſhead of the Lees of Kelp, of and two Thick , madeof Brick, having a hole in

about two Penny Weight, whichwill reduce the the midt at the top, eight Inches over, and
grow- ,

whole Boiler to about 27 Pound Weight. ing narrow towards the Bottom , whereon the

Ifthe Liquorbe good, as ſoon as the Kelp Lees forepart ends in aſmall hole environed witha Se

are put into the Boiler, they will worklike Yeaſt micircle of Iron, tokeep the melted Metal; about

put to Beer. But if it be Nitrous, the Kelp Lees the middle of the Back there is another hole to

will fir it but very little ; and in that Caſe the receive the Noſe of a great pair of Bellows.

Workmen mụſt pur in more and ſtronger Lees. When the Furnaceis Annealed with Charcoal

Preſently after the Kelp Lees are put into the and hot , theythrow two or three Shovels ofCoal

Boiler, all the Liquor together is drawn into a to oneof the foremention'd powder'd Stuff, and ſo

Settler, as big as the Boiler and made of Lead , in proceed during the whole Work, which continues

which it ſtands about two Hours, and in that without Intermiſſion three Days and Nights.

time moſt of the Nitreand Slam link to the bot- After eight or ten Hours the Metal begins to run ;

and whenthe Receiver below is pretty full, they

This Separation is made by the help of the lade it out with an Iron Ladle, and caſt it into

Kelp Lees, for when the whole Boiler conſiſts of Sows, in Hollows, or Formsmade with Aſhes.

Green Liquor drawn fromthe Pits, it is of pow ALMONER , is an Officer in a King's or

er ſtrong enough to caſt off the Slam and the Ni- Prince's Houſe,whoſe Bulineſs is to diftribute Aims

tre ; butwhen the Mothersare us’d, the Kelp Lees to the Poor; hehath Forfeiture of all Deodands and

areneedful to make the ſaid Separation. the Goods of Felons de ſe, which he is to diſpoſe of

Next the ſaid Liquor is ſcooped out of the to the Poor. Termsdo Lay 39.

Settler into a Cooler , made of Deal Boards, and ALNAGER , Aulnager ; properly one thatmea

ramm'd with Clay. Into this is put 20 Gallons, ſureth Cloth by the Ell, the doing of which is

or more of the Urine, according to the Goodneſs Alnage. He is a publick ſworn Officer of the

or Badneſs of the Liquor, for when the Liquor is King, who either by himſelf or his Deputy, looks

Red and Nitrous, the more Urine is requir'd. to the Aſſize of Woollen Cloth throughout the

Inthe Cooler, the Liquor in temperate Weather Kingdom ,and to the Seals for that purpoſe or

ſtands fourDays; the ſecond Day theAllum begins daind. Now there are three Officers belonging

to ſtrike, gather and harden about the Sides, and to this Affair, the Searcher, the Meaſurer, and

at the bottom of the Cooler. the Alnager; which laſt is now become the Col
If the Liquor ſhould ſtand above four Days, lector of the Subſidy granted to the Crown by

then it would turn to Copperas. ſeveral Statutes.

The Uſe of the Urine is as well to caſt off the ALOOF, is a Sea Term , ſignifying as much as

Slam , as to keep the Kelp Lees from hardning the keep your Luff ; being a Word ofCommand from
Allum too much . him that Conns, to the Man at the Helm to keep

In hot Weather the Liquor will be a Day long - the Ship near the Wind, when the Sails upon a

ger in cooling, and the Allum in gathering, than Quarter Wind.

in temperate Weather. But in Froſt, the Allum ALOPEX, is by fome Writers, a Term us'd

foots or ſtrikes too ſoon, not giving time for the for the Muſcle Pſoas.

Nitre and Slam to ſink to the bottom , whereby ALTITUDE of the Eye in Perſpective ; See

they are mingļd with theAllum . This produces Height. Vol. II.

double the Quantity, but being foul ' tis conſumed

in waſhing.

When the Liquor hath ftood four Day in the

Cooler, than that call’d Mother, is ſcooped into a

Ciſtern , the Allum remaining on the Sides and

Bottom ; and from thence theMothers are Pumpt

back into the Boilers again : So that every five

Deys the Liquor is boild again, until it evaporate

or turn into Allum or Slam .

The Allum taken from the sides and Bottom of

the Cooler, is put into a Ciſtern and waſhed with

Water, that they uſe for the ſame Purpoſe ; being

about 12 Pound Weight, after which it is Roached

as follows.

Being waſhed, it is put into another Pan with a

Quantity of Water, where it Melts and Boils a little ;

then 'tis ſcooped into a great Cask, where it com

monly ſtays ic Days, and is then fit to take down
for the Market.

The Liquors are weigh'd by TroyWeight : ſo

that half a Pint of Liquor muſt weigh more than

ſo much Water, by ſo many Penny Weight. From
ALTITUDE

Phil.Tranſ. N. 142 .

Vol. II. сс



A ME ANC

ALTITUDE of the Sun. To find it readily AMMONION , is by ſome Writers us'd for

at any time without a Quadrant or ſuch like Inftru . Collyrium . Which ſee .
ment . AMPHORA, was anciently a Meaſure of Ca

On any plain Place erect a Pin orWire per- pacity, ſometimes call’d reße quor, and was of 2

pendicularly as in the point C: From whichpoint, Sorts , the ItalianAmphora,whichGalen faith,

you had before with 60 of a Line of Chords, de- held 72 Pound of Water : The Attick Amphora,

fcribed the Quadrantal Arch AF, make CE equal which was larger, and was callid wig : See

to the Heigth of the Pin or Wire, and through E Weights and Meaſures.

ANALEMMA, when all the whole Furniture

of this kind of Projection is drawn on a large

E Plate of Braſs or Wood ; with an Horizon and

Curfor fitted to it ; then that Inſtrument is call’d

an Analenma; and is indeed a very uſeful one,

For by it may readily and univerſally be found ,

ſuch thingsas theſe:

I. Having the Pole's Height and Day ofthe Month

to find the timeof theSun's Riſing and Setting,

and conſequently the Length of Day and Night

any wobere,

Count the Latitude from the polar Point where

B all the Elliptical Meridiansmeet eitherN or S ,as

fuppoſe 49 deg. and bring theFiducial Edge of the
A

Horizon to that degree of Latitude in the Limb,

and mark where the Horizon cuts the Parallel for

that Day; as ſuppoſe April 20. or when the Sun
D

enters into 8. Obſerve alſo which of the Hour

Circles that point of Interſe&tion is neareſt to ;

and that willgive you the Timeofthe Sun's Riſing,

draw E D parallel to C 4, and make it equal to in this caſe about five or a little after; and there

CG the Length of the Shadow . Then will a Ru- fore it will Set as much before 7. The time of its

ler laid from Cto D , interſect the Quadrant in B, Setting being doubled gives the Length of theDay ;

and B A is the Arch of the Sun's Altitude, when and that of its Riſing doubled, gives the Length
meaſur'd on the Line of Chords. of the Night.

ALVUS, is the lower Belly; but in a medical

Senſe is ſometimes us'd rather for the State and II. To find the Length of the longeſt Day in any

Condition of the Inteſtines and their contents . If Latitude.

the Patient be too Laxative, they call it Aluus Li

quida or Fluida ; if he be too Coſtive, Alvus dura ; Bring the moveable Horizon to the Pole's Height

and when he is ſo in a very great Degree, Alvus in the Limb as before ;and then mark the Point
adftri&ta . where it cutsthe Parallels of sor vs ; ( according

AMABYR, or Anrvabyr, was the old Cuſtom as your Latitude is North or South ) and then ob

of the Pretium virginitatis Domino Solvendum. ſerve which of the Hour Circles is neareſt to that

Henry Faſted Arundel, by Deed dated 31 Aug. Point of Interſection as before.

3, 4.of Phil. and Mar. releas'dthis Cuſtom to

his Tenants by the Name of the Cuſtom of Ama- III. Having the Latitude, Sun's Place,and Altitude,
byrandCherage: tofind the Hour of the Day.

AMAASA , are ſuch Pieces of Glaſs as are us’d

in Enammelling, and are ſometimescalla En- Bring the Horizon to the Latitude, ſuppoſe as
caufa ; by ſomeSmalta and Terre Saracenica. before 49 deg. N. and the Sun's Place being oo of
Bruno. o andhis Altitude obſerv'd by a Quadrant or

AMARACINON , is a very precious Ointment otherwiſe 18 deg. Then ſince the Degrees of the

prepared with rich Oyls and highly Aromatick Curſor denote the ſeveral Parallels of Altitude,
Spices. move the Curſor till 18 deg. on it, will juſt cut

AMBIGENAL Hyperbola, is an Hyperbola the Parallel of oo o or April 20. for then that

which hathone of its infiniteLegs inſcribd in it, Hour Circle, which ( asbefore ) is next the Point

and the other circumſcrib'd about it. of Interfe&tion , will ſhew the time of the Day ,

AMERCEMENT.'Dr Kennet, in the Gloſſary which in this Inſtance will be either ſeven in the

at the End of his Parochial Antiquities, ſhews that Morning or five in the Afternoon . And this will

Amerciamentumisa pecuniary Puniſhmentimpos'd give the Hour very well, except between 11 and

upon Offenders alamercie, at the Mercy of the 12, and 12 and 1, where theHour Circles run a

Court ; and therefore in our Law is frequently little too cloſe to thew it exactly,

calla Miſeri cordia, and there is this ſtated Diffe- How to find the Sun's Declination , Right Afcen

sence between Fines and Amercemenes ; Fines are fron, Altitude, Aziniuth and Hour, & c.bya ready

Puniſhments certain and determin’d by ſome Sta- and eaſy Projection of part of the Analemma ;

tute ; but A nercements are Arbitrary Impoſitions you will find under theſe Words.

proportion'd to the Fault, at the Diſcretion of the ANALYSIS of Infinites. Se Fluxions and Ge

Court. ometry .

PAR CESTOR. The Law diftinguiſhes betweenAMETHYSTA , are ſuch Medicines as will

preſerve Men from being ſoon inebriated with Anceſtor and Predeceffor , the former being applied

Wine or ſtrong Liquor. Bruno. to a Natural Perſon; as A B and his Anceſtor ;

I the
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the latter to a Body Politick or Corporate; as a their Motion ; and is expreſs’d by two Right Lines
Bithop and his Predeceffors. drawn from the ſaid Centre to the Revolving Bo

Tho' the Word Anteceffor, whence Anceſtor is dies, which will open wider, and conſequently
deriv’d, is not applied to theAnceſtor of a family,a Family, grow greater, as theRevolving Bodies pait farther

but tothe Prepoffeffor of an Efate, or a Prede- and fartherfrom one another.

ceſſor in Office. Anceſtrel Homage, is ſuch Ho- ANIMAL Secretion , is that Action in an Ani

mage ashath been perform'dby our Anceſtors. mal Body, whereby, by means of the Glands, all

ANCHORS, in Architecture, is a certain Kind proper Separations of Particles proper to be le

of Carving, in the Form of an Anchor or Arrow cerned or ſeparated from the Blood are made,

Head , which is placed by way of Ornament to the throughout its whole Courſe of Circulation. How

Boultins of Capitals ofthe Tuſcan, Dorick and theſe Secretions are every where made in the Body ,

lonick Orders ; and alſo to the Boultins of Be 'tis of very great Uſe to underſtand ; and ſome of

Mouldings, of the Dorick, lonick and Corinthian our Modern Phyſicians, who have apply'd them

Corniſhes. The Anchors and Eggs being placed ſelves to conſider the wonderful Machine of a HH.

alternately. man Body Geometr cally and Mechanically, have

ANCIENT Demeſne or Demayn, is a certain made great Advances this way ; ſuch as Borelli,

Tenure whereby all Manors belonging to the Bellini, Baglivi, Pitcairne, Cheyne, Wainwright,

Crown in St. Edwards or William the Conqueror's & c. from whom you have thefollowing Account

Time were held . The Numbers and Names, & c. of this important Affair.

of ſuch Manors were entred by the Conqueror , in The Nature of Secretions in general dependsup

a Book call’d DoomſdayBook , and now remaining on theſe three Things. ( 1. ) The different Dia

in the Exchequer ; ſo that ſuch Lands as by that meter of the Orifice of the Secretory Duct ; for

Book appear'd to have belong tothe Crown at thereby all Particles, whoſe Diameters are greater

that Time , are callid Ancient Demeſne. The than thoſe of the Ducts, muſt be excluded ; and it

Tenants in Ancient Demeſne are oftwoSorts ; one may be concluded , that any Peccant or Morbifick

thathold their Lands franklyby Charter, the other Matter may be evacuated therefore by any of the

by Copy of Court-Roll, or by the Verge at the Glands, provided that their Orifices be buc fuffici

Will of the Lord, according to the Cuſtom of the ently enlarg'd , together with the Diameters of the

Manor. The Advantages of this Tenure are, Secretory Ducts.

1. That Tenants holding by Charter cannot be (2.) The different Anglewhich the Secretory Dux

rightfully impleaded out of their Manor ; and makes with the Trunk of the Artery.For all Fluids

when they are, they may abate the Writ by plea- preſs the sidesof the containing Veſſels in a Di

ding the Tenure. 2. They are free from Toll for rection perpendicular to its Sides; and this is evi

all things relating to their Livelihood and Hur - dent in the Pulſation of the Arteries, ſince 'tis to

bandry : Nor can they be impannell’d upon any that Preſſure that this Pulſation is owing. It is

Inqueft. likewiſe evident, that the Blood is urg'd forward

ANCONY, is the Term in the Iron Works for by the Force of the Heart ; ſo that this Motion of

a Bloom , wrought into the Figure of a flat Iron Secretion muſt be compounded of both theſe Mo
Bar of about three Foot long, with two ſquare tions. Now this Lateral Preſſure is greater when

sough Knobs, one at each End, which are after- the Velocity of the LongitudinalMotion is fo too ;

wards to bewrought at the Chafery . See Iron . but yet 'tis not in the Proportion of this Velocity.

ANGARIA, was formerly the Word for any for the Lateral Preſſure is conſiderable, even when

troubleſome or vexatious Duty or Service paid by the Fluid is at reſt; being then in Proportion to

the Tenant to the Lord. the Specifick Gravity of the Fluid. And in a

ANGEL, the Name of a Gold Coin in Eng Fluid,like the Blood in theArteries, which is
land, which ſeems to be ſo called from the Figure urg'd ' by a Longitudinal Direction, this Lateral

of an Angel impreſs’d upon it : Its Value in i H.6. Preſure is in a Compound Proportion of both :
was 6 s . 8 d . in i H.8 . 7 s. 6 d. in 34 H. 8. 8 s . From whence it will follow, that if two Particles

in 6 Ed. 6. 10 s, and the half Angel, or as it was of equal Diameters, but of unequal Specifick Gra

ſometimes call'd the Angelet, was the Moiety of vity do arrive, with the ſame Velocity, at an Ori
this. Chron. Preciof. fice capable of admitting them , yet they will not

ANGLE of Inclination of the Plane of a Pla- both enter it and pafs, becauſe their Motion of Di

net's or Comer's Orbit to that of the Ecliptick , is rection is different. So that this Diverſity in the

the Angle made by the Interſection of the Planes Angles, which theſe Ducts make with the Trunk

of choſe two Orbits. For the Orbits of the Pla- of theArtery, ſeems altogether neceſſary to ac

ners are byno means all in the ſame Plane, but di- count for the poſſible Diverſities of Secerned Fluids,

verſely inclined to one another and to the Orbit of even ſuppoſing their Diameters and Figures to be

the Earth; which is taken for the Standard, ind is the ſame: For no doubt the Blood is a Heterogene

call'd the Plane of the Ecliptick , in the N. Aftro- ous Fluid, and contains Parts of very different Spe

110my. And to this plane the Planes of the Pri- cifick Grávities, Cohæſions and Denſities ; where

mary Planets Orbitsare thus inclin'd . The Angle as the ſeparated Fluid muſt be Homogeneous, in

of Saturn's Orbit with the Earth's Orbit is 29. 30. order to perform the uniform Functions of Life.

that of Jupiter is 1° . 20. that of Mars a little (3.) The different Velocities with which the Blood

leſs than 2 Degrees ; that of Venus a little more arrives at the Orificesofthefe Secretory Duets.For

than 30.20 . and that of Mercury almoſt 70.00'. ſince the Secretions are made in Form of a Fluid,

ANGUINEAL Hyperbola, is one of an Eel -like no poſſible Reaſon can beaſign'd, why ſince Ani

Figure, which cuts its Afymptote with contrary mals have a ſoft looſe Texture and Union of the

Flexions, and is produced both ways with contrary Solid Parts, and whyone Part of the Body is of a

Legs . See Curves. tender, looſe ,.eaſily ſeparable Texture, and others

ANGULAR Motion, in Aftronomy, is the In- of an harder , firmes, and more cloſe Cohæ

creaſe of the Diſtance between any two Planets, fion ; but this different Velocity of the Blood , ar

& *c. revolving round any Body as the Centre of the Orifices of the Secretory Duets. And tho' the

Vol. II . C2
Diver
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Diverſity of the Diameters of theſe Ducts, is cer- | Veſſel muſt be a Circle,and therefore the Vellel

rainly that which is of the greateſt Moment in this muſt be either of a Cylindrick or Conical Figure.

Affair of Secretion ; yet ' is impoſſible to account Now from hence it will follow, that the Orifices of

for the Similarity of the Secerned Fluids from one Secretory Duets of different Glands, differing not

to Heterogeneous, as the Blood is from this alone: in Figure but only in Magnitude ;The Fluids fe

Since all Particlesofnever ſo different kinds and paratedin differentGlands, will differ only in De
Natures will be indifferently ſeparated there, if grees of Coheſion and Fluidity. X.The Relaxed Coat

their Diameters are leſs than thoſe of the Secretory of anyGland increaſes theVifcidity of the Secerned

Duits, and their Direction right. Matter, vice versâ . The Reaſon of which is, that

Again , more particularly from whatthe above the Matter will grow much more Viſcid by ſtaying

mention'd Authorshave deliver’d, fuch Propoſitions longer in the Gland , the thin Partsbeingevapora

as theſe may be eſtabliſh'd . red by the Heat of the Body. XI . Such Glands,

whoſeCompounding Arteries are moſt complicated,

1. That of an Heterogeneous Fluid at reſt in the ſecern the moft Viſcid Matter from the Blood ; for

Boddy, and equally preſs'd, the moſt Liquid Part muſt in theſe Arteries, the Reſiſtance being greater thani

beforc'di ut forft. 11. That of ſuch an Heterogeneous in ſtrait ones, the Mot:on of the Blood muſt be

Fluid as the Blood, when it ſtagnates, its heavy lower in Proportion tothe Number of their Plica

Parts will precipitate, and its light be elevated ; tions; and where the Blood runs poweſt, its Viſci

and all will take place according to their Specifick dity will be greateft, & c. XII. The Quantity of

Gravities . And when it doth not ſtagnate, the Se- Fluid Matter Jeparatedin anyGlanil,is inCompound

paration of the heavy Parts from thelight, will be proportion of the Quantity ofthe Blood; its Celeri

in Proportion to the Slowneſs of theMotion of ty at the Orifices of the Excretory Veſſels, and the

the Fluid . III . The red Fibrous Part of the videneſs of thoſe Orifices directly,and the Viſcidity

Blood on its Stagnation retires to its Centre, and of the Blood reciprocally. XIII. An increas'd Quan

forces the Serurn to the Sides of the Veſſel which tity ofBl.od increaſes the FluidSecretions, in a Pro

contains them ; and from rheſe two Propoſitions it portion greater than the Vifcid ; and a decreas'd

will follow , that the power the Blood's Motion is , Quantity will leſſen the Fluid Secretions morethan

the more Serum will be ſeparated from it, ceteris the Viſcid. XIV.An increas'd Celerity of the Blood's

paribus. IV. The moſt viſcid Parts of the Serum Motion increaſes the Fluid Secretion more than the

are the higheſt, viz. ſuch as are ſeparated in the Vifcid,& viceversâ. XV. AnUniverſal Enlarge

Glands of the Noſe, Mouth , Palate, Windpipe, ment ofthe Orifices ofall the Glandsincreaſes the

Stomach, Guts, &c. becauſe theſe ſwimin Water, Fluid Secretions, & c. & vice versâ . XVI. An in

which islighter than Serum. V.Fluids reſiſt the Mó- creas'd Viſcidity of the Blood decreaſeth the Fluid

tion of ſuch Budies moſt,whoſe Surfaces are greater Secretionsmorethan the Viſcid : 659 viceversa, an

in Proportion to their Solidities, or whoſe Speci- increas'd Fluidity increaſeth the Fluid Secretion more

fick Gravities are the leaſt. Wherefore the moſt than the Viſcid ones. See Dr. Moreland's Letter to

viſcid Part ofthe Serum muſt be the leaſt Suſcep- Dr. Mealabout the Secretions in an Animal Bo

tible of Motion , or muſt be moved with thegreateſt dy , Philof. Tranſ. N. 283. See alſo an Account

Difficulty through the Arteries. VI. A Fluid ofthe Nature of Animal Secretion,by Franciſ

forc'd thro’a Concave Cylinder ( and much more cus Spolatus, in the Leipfick Acts of Nov.1687 .

ſo thro'a Concave Cone ) moves with greater Ce

Jerity at the Axis than at the Sides. This Baglivi ANNIVERSARY, was called by our Fore

faith, he hath obſerv'd in the Arteries of Frogs, fathers, a Tear-Day and a Mind-Day, i.e. a Me

Wherefore thelighteſt Parts being leaſt ſuſceptible murial-Day; and is properly the yearly Return of

of Motion, will be forc'd to the sides of the Ar- the Day of the Death of any Perſon : And this

teries where there is the leaſt Motion : So that Day the Religious regiſtred in their Obitual or

where there is the leaſt Motion, there will the Martyrology, and annually obſerved in Gratitude

lighteſt or moſt viſcid Part of the Serum be ſepa- to their Founders and Bene actors,

rated : and from hence it will follow alſo, That the ANNUALIA. The Learned Author of the

Vifcidity of theſeparated Fluid will be reciprocally Chron. Preciofum ſaith, thattheſe were ſuch Ob

as the Célerityof the Blood at theUrifice of the lations as were made by the Relations of deceas'd .

ſeparating Canal. Again, Since Bellini hath prov'd Perſons on the Day of their Deaths every Year :

that the Velocity of the Blood, at the Orifice of the Which Day our Forefathers called the rear's-Day,

Secretory Duet, is as the Number of Plications, or Year's -Mind ; and on it Maſs was celebrated

Folds or Turns in the complicated Artery ( Prop. with very great Solemnity.

40. de Motu Cordis, ) therefore the Viſcidity of the ANNUITY : For the Recovery of an Annuity

Secorned Matter, will be alſo as the Number of Phi- no Action lies, but only a Writ of Annuityagainst

cations in the complicated Artery. VII . When the the Grantor, his Heir, or Succeſſors.

Motion of the Blood is too low, the moſt Serous ANNULETS in Architecture , this ſignifies a

Parc is thrown on thoſe Arteries which are the narrow flat Moulding, which is common to other

ſmalleſt, moſt complicated, or at the greateſt Di- Parts of a Column,the Bafes, & 'c. as well as the

ftance from the Heart. VIII . The inteſtings in Capital. And 'tis the fame Member which ſome

an Animal are a Gland, and the Latteals are the times is called a Fillet, a Liſtelle, a Coincture, a

Secretory Veſſels. IX. The Orifices of the Excre- Supercitium , Liſte, Tince, Square, and Rabit.

tory Veſſels of any Gland are Circular, becauſe all ANTÆ, the ſame with Antes.

the Veſſels of the Body, in which the Blood or ANTIPEGMENTS, in Architecture , are the

öcher Fluids move, are either hollow Cylinders or Ornaments or Garniſhings in Carved . Work

Cones: for the Pieſſure of a Fluid being always which are ſet on Architraves, whether of Wood or

Normal to the Sides of the containing Veſſel, Stone.

and being at equal Diſtances from the Centre, the ANTIPATHY, is properly an Affe &tion of a

Sides muſt be every where equally diſtracted, contrary Nature to another ; and therefore what

viz. a Section perpendicular to the Axis of the we do in a very high Degree diſlike, or have an

Avers
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Averſion againſt, we ſay we have an Antipathy to the Authority of the Bilhop of Lon.lon, and belong

' Tis eaſy to ſee that this may have place in the ingto the Archbiſhop of Canterbury : Of which

Affections and Paflions of Mankind; but whether the Parith ofBow is one, and the Principal, becauſe

there be any ſuch thing in the Properties of Natu- the Court is kept there . Others think he was firſt

sal Bodies, has been queſtioned ; and I think, as call’d the Dean of the Arches, becauſe the Official

Dr. Hook hath long ſince obſerved, theEffets which to the Archbiſhop being many times employ'd

ſome have thoughtowing to ſome ſecret Antipathies abroad in Embaſſies for the King and Realm, the

in the Natures of Things, ought rather to be af- Dean of the Arches was his Subſtitute in this Court,

cribed to anIncongruity : See Congruity:
and by that means the Names became confounded .

ANTIQUE, is a Word much uſed by Archi- The Juriſdiction of this Judge is ordinary and ex
teets, Sculptors, and Painters ; and by it they mean tendeth it ſelf through the whole Province of Can

all the ancient PiecesofArchitecture, Sculpture, terbury, ſo that on any Appealmade,he forthwith,

and Painting , from the Time of Alexander the andwithout any farther Examination of the Cauſe

Great, to the Irruption of the Goths ; as alſo In ſends out his Citation to the Appellee, and his In

taglias within that Time: All which they call hibition to the Judge from whom the Appealwas
Antique ; and whatever is done in Imitation of the made. Vid. Hiftor.de Antiq. Ecclef. Britan , and

great Maſters of that Age, they ſay is after the 4. part of Inftit. Folio 337. C.
Antique Manner . ARCH -DEACON , being only a Perſon choſe

A PERTIONS, in Architecture, are the Open- out of thoſe Deacons which were originally the

ings in any Buildings;ſuch as Doors, Windows, Attendants on, and Servants to the Biſhopin Spi

Stair-caſes,Chimneys, Outlets or Inlets for Light, ritual Affairs, atfirſt wasa Perſon employ'd bythe

Smoak , 60°C. Biſhop in more ſervile Uſes, and he always was in

APHRODITARIUM , is a dry Medicine made Sub -ſervience to the Urbans or Rural Deans of

of an equal Weight of Frankincenſe, Pomegra. Chriſtianity ; to whom Arch Deacons were as

nate, Ceruſs, Meal, and Scales of Braſs; andGa- much inferior, as their Order of Deacon was to
len calls a kind of Collyrium by this Name. that of Prieſt. Till by the Advantages of a Per

APHROGEDA, is Milk beat into an entire fonal Attendance on the Biſhop, and aDelegation

Froth , and was a Medicine uſed by Galen . to examine and report fome Cauſes, and a Com

APRON , is a piece of Lead which laps overor miſion to viſit ſome remoter Partsof a Dioceſe,
covers the Vent or Touch -hole of a great Gun . their Power and Dignity was advanc'd above the

APPETITUS Caninus, is an Inordinate extra- Arch -Presbyter or Dean . Dr. Kennet's Gloffary.

vagant Hunger, to the Degree of a Diſeaſe, ſo that Tis now allow'd, that Arch- Deacons have a Power,

Men come to devour every thing like Dogs, Tis not only to Viſit, but to Suſpend, Excommunicate,

attended with a Lienteria uſually, or ſome ſuch and in many places to prove Wills, and in fometo

Cæliacal Flux, by which it is diſtinguiſh'd from Inſtitute to Benefices. 'Tisone part of the Arch
Bononiæ : ' Tis called ſometimes Phagedena. Deacon's Office to Induct all Clerks into their Be

APPROPRIATION, is the granting a Paro- nefices within his ſuriſdition, and by the Act of

chial Church, or the great Tithes and better Pro . Uniformity he is now obliged to be in Prielt's Or

fits, ad Proprios ufus, to the properUſe of ſome ders.

religious Houſe, toenjoy for ever : Whence it was ARCHITECTURE. Some Writers on this
calla Perpetuum Beneficium . Subject.

ARCHES, are part of the inward Support of Vitruvius in Latin atAniſterdam , 1649. Fol.

any Superſtructure, and they are either Circular, In Engliſh by Mr. Chriſtopher Wale.

Elliptical or Streight. Of' the Circular Arches In French byMr.ClaudePerrault. Paris, 1673.Fol.

ſome are exactly Semi-circular, as the Arches of Courſe d' Architecture Enſeignidans l'Academie

Bridges, & c. ſome are ſuch as the Workmen call Royal & Architecture. Par Mr.Frän . Blondell,
Skeen or Scheme, which are flatter Arches, leſs than Paris, 1675. Fol.

a Semi- circle. Some Circular Arches are ſuch as Mr. Evelyn's Parallel of ArchitèIure, laſt Edit.

thoſe in our Gothick Buildings, di Tarzo 60 di 1706. Lond. Fol.

quarto acuto, as the Italians call them , or as we ſay Adami Boecleri Archite&tura curiof:2 nova cum

of the third and fourth Point. Becauſe they conſist multis Figuris. Norimberg.

of two Arches of a Circle ( meeting in an Angle Albert Dureri , Architectura en Geometria.

at the Top ) and drawn from the Diviſion of a Paris, 1535.

Chord into three orfour, or more Parts at pleaſure. Potſi's Archite&ture in 2 Vol. Fol. in Latin and

Eliptical Arches were formerlymuch us'd inſtead of Italian, and lately done into Engliſh .

Mantle-Treesin Chimneys: They had a Key-ftone, L'ArchitectureparJacques Androuet duCerceau

and Chaptrels or Impofts, and conſtſted of two Paris, 1615 .
Hanſes and a Scheme. Strait Arches are us'd over L'Architectura d'Andria Pallalio,Venet:16422

Windows and Doors, & c. having plain ſtrait Edges con Fig. This is tranſlated into Engliſh,

both upper and under ; theſe Edges are parallel, Vitruvius and Vignoia, abridged byMr. Perault.

but both the Ends and Joints do all point towards Palladio's Architecture.

a certain Centre. They are now uſually about a Scamozzi's 2
} Architecture.

Brick ard a half thick, which when rubbed is Wotton's

about 1 2 Inches. The Workmen call the levelling ARCHIVES, arethe Rolls, Chancery; E.cche

End of this Arch the Skew -back ; and the level quer Office, or any places where ancient Records,

Joints between the Courſes of Bricks in the Arch, Charters and Evidencesare kept.

they call the Sommering. ARCH -PRESBYTER, the fame with Rural

ARCHES, the Judge of the Court of the Ar- Deans,

ches is call’d the Deanof the Arches,or the Official ARCUALIA Ola, are the Bones of the Sinci

of the Arches Court, &c. with this Officialty is com- put ; and according to Barthol. were the Oſa Teni

monly joined a peculiar Juriſdiction of 13 Pariſhes porum . And the Coronal Suture, is by fome Wri

in Lond.n , term'd a Doanery, and exempt from ters calld allo Arcualis.

AREO
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AREOMETER, beſides that mention'd in Vol.1. are ſomealſo hung round the Tops, and theſe are

Mr. Homberg of Paris hath invented anew Inftru: callid TopArmings.
ment of this Kind, which is deſcrib'd in Phil. ARQUEBUSS a Croc, is a Sort of ſmall Fort

Tranſ. N.262. Thus, A is a Glaſs -Bottle orMa. Arms, carries a Ball of about 3 Ounces, and is

trafs with fo Nender a Neck, that a Drop of Wa- now us’d only in Old Caftile, and in ſome Gari

ter takes up in it about five or fix Lines, or of fons of the French.

an Inch . Near that Neck is a ſmall Capillary ARTERIA Bronchialis, is a ſmall Artery ( de

Tube D , about fix Inches long, and Parallel to ſcribed by Mr. Ruyſ ) which in the Lungscreeps

the Neck. along upon the Branches of the Trachea, or the
Bronchia .

B

ARTERIES and VEINS..
C.

A Deſcription of the Veins and Arte

ries of a Human Body in the tivo Plates

annexed, as preſented to the Royal

Society in London, by that Generous

Promoter of all uſeful Learning , John

Evelyn, late of Say's Court in Dept

ford , Eſq; and explained and illuſtra

ted by that accurate Anatomiſt and

Surgeon, Mr. William Cowper.

T

When the Veſſel is filled, the Liquor is poured HESE * Figures are

in at the Mouth B ( which is widen'd to receive a 1 * Fig. Ift, 6th, cloſely drawn after the

Tunnel ) till it run out atD ; that is, till it riſe in
and 8th.

Original Schemes , and

the Neck to the Mark C , by which means you I am apt to flatter my

have always the ſame Bulk or Quantity of Li- ſelf they will be acceptable to the inquiſitive. It

quor ; and conſequently, can eaſily tell when dif. is ſome Satisfa&tion,that I find the Arteries here ſo

ferent Liquors fill it, which weighs moſt, or is agreeable to a Figure which I drew and published

moſt intenſively heavy. But ſomeRegard is to be not long ſince, from the Arteries of a Fetus in

had to the Seaſon of the Year and Degree of Heat jected with Wax. But this Figure of the Veins

and Cold in the Weather: For ſomeLiquors will differs ſo much from any extant, as would incline

rarify with Heat, and condenſe with cold ; and one toſuſpect all of the Subject hitherto publiſhed

accordingly take up more or leſs Room , See the are fi &titious, not excepting even thoſe of Veſalius.

Memoirs of the French Academy of Sciences for But firſtof the Arteries.

the Year 1699. That the Arteries are the Veſſels which convey

ARIETUM Levatio, an Old Sportive Exer- Blood from the Heart to all parts of che Body, is

ciſe, frequently forbidden in our Epiſcopal Synods well known ; and we ſeeby Fig. the ift, that the

and Conſtitutions, and ſeems to have been the common Practice of Nature in diſtributing theſe

fame with the Quintane or Quintal, as Dr. Kennet Veſſels, to ſupply the Parts with Blood , is from
thinks. See his Paroc. Antiquities. the next adjacent Trunk , till their afcending and

ARITHMETICK, Authors on this Subject are, deſcending Trunks become Conical, as well as

Wingate's Arithmetick, the laſt Edition . their collateral Branches : Not that all the Trunks

Tacquet's Arithmetick in Latin or Engliſh. and Ramifications of Arteries are uniform , and

Willisford's Arithmetick Naturaland Artificial, become Conical in the ſame manner ; nor do all

Lond. 1656. a good old Book . of thempaſs directly to the Parts to which they

Diophanti Alexandrini Arithmeticorum Lib. 6, convey Blood ; nor do all Parts receive Arteries

65 de Numeris Multangu'is lib. unus cum Com- from theneighbouring Trunks.

mentariis G. Bocheti, 6 Obſervationibus P. P. de The Trunks of the Carotid, Vertebral and Sple.

Fermat. cui acceſſit Dolvine Analyticæ inventum nick Arteries are not only contorted in their Pro

Norum . Toloſa 1670. Folio. greſs, in the Adult ; but the Diameters of their

Moor's Arithmetick . Bores are varioully dilated in divers Parts of

Parſon's and WaftallsArithmetick and Algebra . them , eſpecially where they are contorted; buc
Feak's Arithmetick in Folio . as theſe Dilatations of their Trunks are caus'd by

ivel's Arithmetick in Latin . Oxon . the Reſiſtançe the Blood meets with at thuſe Ana

Sir Iſaac Newton's Arithmetica Univerſalis. Eles of Inflection ; ſo thoſe Enlargements of them

Cambridge. 1607.
afterwards contribute to retard the Protruſion of

Ward's Arithmetick, in his young Mathema- the Blood to the Extremities of thoſe Arteries :
tician's Guide. Hence it is, That as the Arteries of the Fætus are

ARMINGS, in a Ship, are the ſame with not contorted in ſuch Acute Anglesas in full grown

IV.ift-cluaths, which are Red -cloathis hung about Bodies, ſo their Trunks are more Conical, and

the out-ſides of the Ship's upper Works fore and not here and there dilated in divers Parts of them ,

aft, and before the Cubbridge Heads ; and there as in the A :lult.
The
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The Trunk of the Splenick Artery has a cept in Bats, in whieh it appears very obſcurely :

ſtraight Progreſs in the Fetus and in Infants ; Add to this; that the Blood in thoſe Creatures

but in the Adult I have hitherto conſtantly does not circulate with ſuch Rapidity as in Anis

found it very much contorted, as is expreſs’d in mals whoſe Hearts have Two Ventricles. For all

Fig. 1 , 2, 3. Animals that have Biventrous Hearts, the Veſſels

The peculiar Contrivances of the Spermatick of the reſt of the Body return their blood to the

Arteries of Quadrupeds aswellas Men, ſhewa con- Heart in equal Time and Quantity with thoſe of
Atant Deſign in Nature of taking off that Velocity the Lungs, notwithſtanding the Inequality of their

with which the Blood would otherwiſe paſs thro' Courſe.

the Glands of the Teftes : It ſeems to be for this This Difference in the principal Organs of the

End that the Teftes of moſt Animals ( eſpecially Circulation of the Blood in thoſe Creatures ( on

Men andQuadrupeds ) hang out oftheCavitiesof whichonly theſe Experimentshave been hitherto
their Abdomens, that the Canals of their Blood made ) mov'd me to make fome, on Animals

Veſſels may be lengthened : For the Spermatick whoſe Organs differ only from the Human in

Arteries ( contrary to all others ) ariſe from their their groſs Figure , and not in their intimate Stru

Great Trunk, at a far greater Diſtance from the core : For this End ) took a young Cat, about

Teftes than the Arteries of any other Part of the tenor twelve Days old, and faſtned ic to a Board

Body. Nor would the Teftes ( which are ſuch ne- as in Viveſection ; and making an Inciſion thro’

ceſſary Organs ) have been thusexpoſed to external the Linea Alba, the Omentum and Inteſtines were

Injuries, if the End of Nature in lengthening their extruded , then cauſing the Creature to be fo

Blood Veſſels had not been very conſiderable. held ( on the Board ) under a large double Microf
Beſides thislengthening of the Spermatick Arteries, cope, where a flat Glaſs for receiving of Objects

we find Nature ſtill contriving other Impediments was placed Horizontally, on which I expanded
to check the Current of the Blood in thoſe Parts , the Omentum or Caul, ( a Light being placed un

it ſeems for this End that the Spermatick Ar- derneath ) I ſaw the Globules of the Blood move

teries are leſſen'd at their Original from the very ſwiftly in the ſmall Veſſels, which are only

Trunk of the Arteria Magna in Men , and that to be ſeenin the moſt tranſparentParts of the

the Spermatick Arteries of Quadrupeds, are fo Membranes of its Omentuml ; but the Motion of
much contorted before they reach their Tri- the Blood foon abated, and its Globuleswere with
fles. drawn from the Extremities of its Blood Veſſels ;

The principal Inducementof Nature in making and in a little time became fagnant in their lar
uſe of theſe different Contrivances in the Sperger Branches.

matick Arteries of Men and Qnadrupeds ſeems This Appearance ofthe Continuation of the Exe?

to be, tremities of the Arteries with the Veins, while the

That if the Human Spermatick Artéries were Blood was moving in theme in the Omentum of

contorted, as in Quadrupeds, before they reach Caul, is expreſs’dby Fig. 4. AA ſhews the

their Teftes, the Apertures in the Abdominal Muf- Trunks of the Arteries, B B the Veins, which

cles of Man muſt be much larger than they now were diſtinguiſhable by contrary Currents of the

are, and would frequently let the Inteftines de Globules of the Blood in each Veffel. CCC

ſcend into the Scrotum ; which we know never - thews the branching of the Extremities of the

theleſs often happens : Such Ruptures ( as they are Arteries and Veins, that no longer aſſociate with

calld )are not ſo incident to Quadrupeds, tho' each other, bar are united , as here expreſs’d. Af

the Paſſages for their Spermatick Veſſels ( through ter I had ſeen this, I attempted to thew the like

their Abdominal Muſcles ) are much wider than in to ſeveral Friends, butdid not always ſucceed ſo

Men, becauſe the Poſition of the Trunks of their well as when Mr. ChambersandMr.Buckeridge fa

Bod es is Horizontal, and their Inteſtines therefore voured me with their Preſence, at a time when I

cannot preſs on the Proceſſes of the Peritoneam , happened to have a young lean Dog, that was
as in Men, who are erect. not large; in whoſe Omentum we ſaw it verywell ;

Beſides theſe Artifices in diſpoſing the Trunks but by the Affiſtance of an Inſtrument I had pre

of Arteries, I doubt not much more will be pared to expand tlie Mefentery, we all ſaw it there

detected by the inquiſitive : In the mean time, much better , that Part having not only larger

I Thall, at preſent, purſue the Thread, and de- and clearer Spaces than the Omentum , but its Blood

ſcribe the Extremities of the Arteries, with Veſſels are diſtributed more regular, asappears by

their Communications with the Veins, and after- Fig. the 5th, where the ſame Letters of Reference

wards produce fome Inſtances of the Art of ſerve as above.

Nature in conveying the refluent Blood to the Thoſe who will entertain themſelves in viewing

Heart. the tranſparent Parts of living Creatures with

After clic Circulation of the Blood through the Microſcopes, will find that the Extremities of their

Heart, Lungs, and large Blood Veſſe!s, was demon - Arteries and Veins are not all equally leſſen'd, tho

frared by Dr. Flarvey, it was only gueſs'd how the united . In the Tail of the Lacerta Aquatica,

Extremities of the Arteries tranſmitted the Blood | Tadpols, and in moſt Fifh ( I have examin'd ) í

to the Veins, till Mr. Lewenhoeck's Microscopes had have frequently obſerv'd ſeveral Communications

diſcovered the Continuation of the Extremities of between the Arteries and Veins ; in which more

tho e Veſſels in Fiſh, Frogs, 6c. which is now than two Globules of Blood have paſs'd abreaſt:And

commonly fhawn by Microfcopes made by other in the ſame Area Ihave ſeen ſome of thofe Com

Hiin.ls : Yet there are not wanting thoſe, who munications ſo ſmall, as that but oneGlobule could

doubt of the like Continuations of the Extremi- paſs, and that very ſlowly before the other.
In

tics of Arteries and V :ins in hunian Bodies and young Fiſh , particularly in Grigs, I have fre

Qu drupeds ; fince chole Animals it has hitherto quently obſerv'd a Communicant Branch, ſo very

been ſeen in ( to any Satisfaction, as Mr. Lopen - finall as that one Globule of Blood only has paſs i

boeck confeſſes ) have been either ſuch Fills, or of it in tivo or three Seconds of a Minute : At other

the Amphibious Kind, that have but one Ventricle times I have found confiderable Intervals ir paf

in Cheir Hearts, andtheir Blood actually cold , ex fing

1
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fing of one Globule in ſuch aa Communicant elſe cauſes an Abſceſs; for there's little Reaſon ( in

Branch , even half a Minute, a whole Minute, my Opinion ) to ſuſpect any of the ſtagnant Glo

and one in two or three Minutes I have ſeen oné bules of the Blood will be fit to re-unite with the

Globule of Blood only paſs in a particular Circulating Maſs. But that the Blood after Stag
Taºt. nation in its Veffels will ſometimes paſs their

The prompt paſſing of Liquors injected by the sides, appear'd to me from the following Experi
Splenick Arteries, to the Veins,ſhewsthe Commu- ment.

nications between thoſe Veſſels are more open than On viewing the Meſentery of a Dog wļien li

the Arteries and Veins of other Parts, of which I ving, in which I had before ſeen the Blood pal
have elſewhere ſpoken . ſingthe Extremities of the Arteries and Veins, I

Liquors alſo injected into the Pulmonick Arte conſider'd how to preſerve the Blood in its Vera

ries paſs to their Veins, tho’ not altogether fo free - ſels that I might afterwards at any Timeſee it in

ly as in the Spleen . their Extremities when ſtagnant : For this End I

On viewing the Extremities of the Pulmonick caus’d ſeveral Parts of the Meſentery tobe tied on

Blood-Veſſels in a living Frog with my Microf- as many Pieces of ſmall round Pill-Bo.ces, cur

cope, I found their Communications much larger tranſverlly like little Hoops ; on which, Portions

than thoſe that I had before ſeen in the Membrane of the Meſentery were extended like the Head of

between the Toes and in the Feet of the ſame a Drum ; and on viewingthem afterwardswith my

Creature. Nor can we reaſonably doubt of the Microſcope, I found the Extremitiesand Branches

like patent Communications of the Arteries and of the Blood Veſſels charged with Blood, which

Veins of Human Lungs and thoſe of Quadrupeds, before appeared in Motion ; ſome of which Parts

when we conſider the Blood of their Lungsmuſt of the Meſentery I ftill keep by me. On laying

return to the Heart in equal Time and Quantity; one of theſe Parts of the Meſentery. ( thus expan

with that of all the Parts of the Body belides, as ded ) in Water, the ſtagnant Blood in its Veſſels

before noted. Hence it appears, the Bronchial diſappear'd ; but on juſtimmerſing another of thoſe

Blood Veſſels ( firſt taken Notice of by the accu- Pieces in Water, I could with my naked Eye fee

rate Ruyſch ) are abſolutely neceſſary, elſe the Parts the ſtagnant Blood diffuſed in the Interſtices of the

of the Lungs could not receive Nouriſhment; nor Blood Veſſels, and between the Membranes of the

could the Glands of the Bronchia ſeparate their Meſentery : Hence it's evident,the Blood may paſs

Liquor, if they were ſupplied with Blood from the Sides of its Veſſels after Stagnation in 'em ; but

the Pulmonick Blood Veſſels which is ſo quickly whether its Globules are broken, or what Figure

diſpatched thro' the Lungs. renders them fit to paſs thoſe Pores that are in the

On viewing the Membrane that is between the sides of the Veſſels , I leave to the inquiſitive ;

Toes of one of the hinder Feet of a living Frog, but we muſt return to our Tables, and firſt of

after I had frequently taken hold of the fame that of the Syſtem of the Vena Cava.

Leg of that Creature, toapply it to the Microſ- As the Arteries are knownto export the Blood,

cope, I found that Membrane very tranſparent, ſo the Veins carry it back again to theHeart; but

and without any Motion of the Globules ofthe having already deſcribed their Extremities, we

Blood in it, as if the Part had been dead ; but come next to the large Trunks of the Veins ; and

while I was looking onit, it was, I confeſs,not a here, as in the Arteries, we find the common

little entertaining to ſee the Globules creep into it Practice of Nature, in diſpoſing the Branches of

by Degrees, and atlength the Blood move in all Veins to diſcharge the refluent Blood into the next

the Branches of its Veins and Arteries as before adjacent Trunk, and ſo on to the Heart. As the

when no Violence had been offered to the Part : Arteries afford Abundance of Inſtances of Checks

while the Blood is thus leiſurely creeping through given to the Velocity of the Current of the Blood

the Veſſels, yon may plainly ſee its Globules through ſeveral Parts, ſo the Veins ſupply us with

compreſs’d into Oval Figures, which are made more as many Artifices to aſſiſt its regular Return to the

or leſs oblong, by the Reſiſtance thoſe Globules Heart, as well as to favour thoſe Contrivances in

meet with, by the Contraction of the Sides of the the Arteries.

Veſſels they paſs through ; and this I have more The Trunks of the Carotid, Vertebral and Sple

than once obſerved in the Tails of the Water nick Arteries are not only variouſly contort

Newts or Lizzards : But on examining the ed, but are alſo here and there dilated . The

Blood of theſe Creatures with a Microſcope, and Beginnings of theinternalJugulars.have a Bulbous

comparing it with the Human Blood, I found the Cavity ( Fig . 7. H, H, ) which are Diverticuli to

Globules of the Lizzard's Blood more incline to an the refluent Blood in the Sinus's of the Dura

oval Figure, andwere as big again as the Glo- Mater, left it ſhould deſcend too faſt into the Ju

bules of Hunan Blood, and that of a ſmall Fith , gulars. The like has been alſo taken notice of by

which I in like Manner viewed at the ſame Time. Dr. Lower in the Vertebra! Sinus's. The Splenick

It is not unlikely a ſudden Retroceſſion of Blood, Vein has divers Cells opening into it near its Extre

from the Extremities of its Veſſels often happens, mities in human Bodies, but in Quadrupeds the

and its Circulatiin in the ſame Veſſels is after- Cells open into the Trunks of their Splenick Veins.

wards carried on without any Impediment ; as on TheSpermatick Veins do more than equal the

ſome Paſions of the Mind, Deliquiums by the | Length of the Arteries of theTeftes in Men ; their

Efufion of Blood, or otherwiſe. But if the various Diviſions and ſeveral Inoſculations and their

Blood is once becomeſtagnant in its Veſſels, ( e- Valves, are admirably contriv'd to ſuſpend the

fpecially the Arteries ) the Part isin no ſmall Dan- Weight of the Blood , in order to diſcharge it in

ger a Mortification), unleſs its neighbouring to the larger Trunks of the Veins ; and were it

Veſſels, which enjoy the Motion of the Blood, not that the refluent Blood from the Teftes is a

drive on the ſtagnant Blood, and it eſcape hy the Pondusto the influent Blood from the Arteries, and

Sides of the Veſſels that retain'd it . Experience ſtill leſſens its current in the Teftes, theſe Sper

aſſures us, that in Bruiſes when the Blooi is ex- matick Veins, like thoſe of other Parts, might

travaſated, it goes off either by Tranſcolation, or have diſcharged their Blood into the next adjacent

Trunk . Who

of
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Who can avoid Surprize at the Art of Nature, 4. That Part of the Axillary- Arteries, by tomé

in contriving the Veins that bring Part of the Re- called the Subclavian Arteries.

fluent Blood from the lower Parts of the Body ? 5. The left Carotid Artery ( in this Subject it

when they conſider the Neceſſity of placing the ſeems ) ariſing from a common Trunk with the

Human Heart, as well as that of moſt Quadru- right Carotid and Axillary Arteries, as in ſome

peds, ſo far from the Centre of the Body towards Quadrupeds.

its upper Part ? It is for that End neceſſary the 6. The left Cervical Artery, in this Subject a

large Trunks of the Veins and Arteries ſhould not riſing from the Trunk of the Arteria Magna, as
aſſociate each other ; for if all the Blood ſent to expreſs d in a Figure given by Bergerus in the Ara

the lower Parts, by the deſcending Trunk of the Eruditorum An. 1698. pag . 295. But in all the

Aorta, ſhould return to the Heart again by one fin human Bodies in which I have hitherto examined

gle Trunk ( as it is ſent out from thence ) the theſe Arteries, I have conſtantly found them as ex

Weightof ſo much Blood in the aſcending Trunk preſs’d Fig.2.6.6.
of theVena Cava, ( Fig. 6.C, C, A ) ( forſo its 7. The Arteries that carry Blood to the lower

lower Trunk is call'd ) would oppoſe the Force the parts of the Face , Tongue, adjacent Muſcles and
Heart could give it from the Arteries, and hinder Glands.

its Aſcent; For this Reaſon theVena Azygos ( Fig. 8. The Trunk of theTemporal Artery, ſpringing

6, b. ) or ſine pari,is contriv'd to convey the Blood from the Carotid, and parting with Branches to

ſent to the Muſcles of the Back and Thorax into the Parotid Gland 9, and Temples 10, and Paits

the deſcending Trunk of the Vena Cava, ( ib . adjacent.

B. A.) above the Heart : Hence 'tis evident, II . The Occiputal Arteries.

more Blood comes into the Heart by the de- 12. The Arteries that convey Blood to the Fau

fcending, or upper TrunkoftheVenaCava, ( Fig.ib. ces, Gargareon , and adjacentMuſcles.

B.A.) than paſſes out by the aſcending Trunks of 13. The Trunk of the Carotid Artery cut

the Aorta. Nor does this Quantity of Blood con - off, before it is Cintorted in paſting the

vey'd to the Heart by the ſuperior Trunk of the Skull .

Cava, ſeem without ſome other Deſign in Nature, 14. The Trunk of the Artery of the Arm part

beſides tranſporting it thither to free the inferior ing with Branches to the adjacent Muſcles and

Trunk from its Weight : But perhaps it was nie- Parts.

ceffary ſo much Blood ſhould be ready there to * That Part of this Artery which is ſometimes

joyn with the Cliyle, ( Fig . 6. + ) for its better prick'd in letting Blood , and makes an Azeuriſma,

Mixture, before it reaches the right Auricle of the in which Caſe this Trunk of the Artery muſthe
Heart. bared andfirmly tyed above the Aneuriſma ; and if

Imight here add the Deſcripition of a peculiar it afterwards happens ( as it has been frequently

Valve,I lately diſcovered in the lower Trunk known that the Flux of Blood to the Aneuriſma

of the Vena Cava, near the right Auricle of the in the Artery is not very much abated, tho' the

Heart ; but the annex'd Figures have taken up too Artery has been tyed above; the Operator in that

much Room in thoſe Copper Plates to inſert it : Cafe muſt make another Ligature on the Trunk

For the ſame Reaſon, the Figures of ſome Contri- of the Artery below its Aneuriſma : Thiefe Colla

vances in the Arterieshere mention'd, particularly teral Communications of the Trunk of the Arte

the Spermaticks, are omitted : This being what ry at the bending of the Cubit, preſerve the Cir

occurr’d to my Thoughts at preſent on this Sub- culation of the Blood in the Cubit andHand, tho?

ject, which is not to be found ( at leaſt not com- the Irunk is totally compreſs'd both above and be

monly ) in the Books of Anatonry : The greateſt low ; and the fame Trunk afterwards divided be

Part of which have been added to theſe Papers, tween thoſe Ligatures. Hence it is, if one Liga

on their lying by me ſince the Graver began the ture made above the Wound in the Artery is not

Figures. fufficient, but the Blood fill pours out from below ,

the Patient will ſooner recover the Action and

Strength of the Muſcles of the Cubit, than thoſe

in whom the upper Ligature proves ſufficient ;

the Reaſon of which is obvious to any who confi

der that the Communicant Branches muſt be larger

where the lower Ligature is required, than wlien

The Explications of the Figures. the ſuperior Ligature only is ſufficient. Theſe

communicant Branches ( as I have seen them in

fomeSubies) are here mark'd out in prick'd Lines,

vid. the Figure.
FIG. Ii

While theſe Papers were lying by me, the

two following Inſtances happend , in which the

REpreſents the Truriks and large Branchesof Communications of the largeTruuks of the Arte
the Arteries, diffected from an Adult Hu- ries of the Cubitand Arm were remarkable . The

man Body, when diſplayed and dried; as they are firſt was

now to be ſeen in the Repoſitory of the Royal So- A Bay of thirteen Years, who, about three

ciety . Weeks before I faw him, receiv'd a Wound near

1. Tlie Trunk of the Aorta cut from the Baſis the middle oftheCubit in which theTrunk of the
of the Heart . Artery (mark'd in the Fig. + ' was divided . The

2. That Part of it, whence the Coronary Arte- Surgeon who was firſt cald, had frequently bound
ry of the Heart does ariſe. up the Wound, and put a Stop to the ſeveral dif

3. That Part of the Arteria magna, where the charges of Blood ( which they told me did not

Canalis Arterioſus of the Fatus terminares; amount to leſs than 6 or 7 Quarts at Times ) but ,

which in an Adult becomes a Ligament. Vid . not without a Compreſs on theTrunk of the Ara

tery above the Wound . On another impetuous

Vol. II.
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Flux was I call'd ; but ſeeing no ſmall Quantity 20. 20. The Intercoſtal Arteries.

of Blood diſcharged, I was contented to let the 21. The Arteria Celiaca .

Wound beboundup, in the ſame Manner as it had 22. The Arteria Hepatica.

been done before ; omitting the Compreſs on the 23. The Trunk of the Arteria Splinica .

Trunk of the Artery above, and adding a piece of 24. The Arteria Epiploica Siniſtra.

Deal- board , on which the Hand and Cubit were 25. A Branch of an Artery which paſſes to the

faſtened, to prevent any Motions of thoſe Parts, Bottom of the Stomach .

as well as the Fingers; Three Days after, the Ap- 26. The ſuperior Coronary Branch of the Sto

plications were taken off, and little or no Blood mach.

appear'd ; but two or three Hours were ſcarce e- 27. 27. The ſuperior Meſenterick Artery. .

lapſed e're I was alarm'd with Notice of a freſh 28. 28. The emulgent Arteries.

Flux. The By-ſtanders being inſtructed in that 29. The inferior Meſenterick Artery .

Caſe,to compreſstheTrunk of theArtery abovethe 30. 30. The Lumbal Arteries .

Cubit, they had thereby prevented no ſmall Effuſi- 31. 31. The two Spermatick Arteries, which

on of Blood, which muſt otherwiſe have hap- in this Subject, ſeem to ariſe at a greater Diſtance

pend ; his Surgeon being out of the Way, I laid from each other than commonly.

the Trunk of the Arterybare above the Wound 32. The Iliack Artery.

as expeditiouſly as I could, being forced more 33. The Arteria Sarca ,

than once to let looſe the Compreſsabove to diſco- 34. The internal Iliack Branch .

ver its Orifice by the Flux ofBlood. I paſſed a 35. The external

Needle with ſtrong waxed Thread under the Ar- 36. The Epigaſtrick Artery.

tery, and made a Ligature on its Trunk, which 37. Branches of the external Iliack Artery,

lay concealed in the Interſtice of the Muſculus paſſing to the oblique Muſcles of the Abda- .

Flexor Digitorun , and the Mufculus Ulnaris Flex- men.
or Carpi ; but notwithſtanding this Ligature on 38. 38. The Arteries that paſs to the Muſcles

the Trunk of the Artery above the Wound, the of the Thigh and Tibia.

Blood ſtill flow'd from the lower Trunk of the 39. The CruralArtery.

Divided Artery ; yet the Velocity of its Current 40. The Umbilical Artery, with thoſe of the

was ſo much abated, that it ſeem'd like Blood Denis.

flowing from a Vein. I left the Wound with a 41. That Part of the Crural Trunk that paſſes

Digeſtive, and the Part without hard Bandage ; the Ham :

it beingnow five Weeksſince, I hear the Wound 42. The three Trunks of the Arteries of the

is almoſt cicatriz'd. The Learned Dr. Harris Leg.

was preſent at the other Operation, bywhich the 43. The Arteries of the Footand Toes.

Communications of the large Trunks of the Arte

ries of the Arm were very evident.

A Boy about eight Years of Age, who came

to Townwith an Aneuriſma of the leftArm, upon

bleeding fix Weeks before. TheTumour was in

deed very large in Proportion to ſo ſmall an Arm.

Afrer laying the Aneuriſmaor Tumour bare, and

making a Ligature on the Superior Trunk of the

Artery (in the annex'd Fig. * ....) I found, on FIG. 2.

looſening the Compreſs on the ſuperior Trunk of

the Artery, very little Abatement of the Pulſati

on of the Aneuriſma; I then paſſed a Ligature in

likemanner on the Trunk of theArtery below the T HE Trunksandſome oftheRamications
Tumour ; but notwithſtanding, thePulſation con

of the Arteries of an adult human Body

tinued , tho'much abated . I then diſcovered ano- fillid with Wax, to thew the Variety in Na

ther Trunk ofthe Artery, ariſing from the lower ture, and ſupply the Defeets of the former Fi

Part of the Tumour, on which alſo I made ano- gure.

ther Ligature, and the Pulſation was then taken 1. The Aorta cut off at the Baſis of the

off. However, on cutting off the Surface of the Heart .

Cyftis or dilated Artery, and clearing it of the co
A. The three ſemilunary Valves as they appear

agulated Blood, which was ſoon ſtopped with a when the Heart is in Diaſtole, and hinder the Blood

common Aftringent , I left the Part without any coming back from the Arteries into the left Ven

other Ligature or hard Bandage. It is now eigh- tricle of the Heart.

then Days ſince the Operation, the Ligatures on
B. A Portion of the Trunk of the Arteria Pul

the Arteries are all come off, and the Pulſation of monalis . b, b. its Diviſion before it paſſes to the

the Arteryof the Wriſt begins to be very mani- right and left Lobes of theLungs.
feft, nor does any Symptom appear that threatens C. The deſcending Trunk of theArteria Mag

Succeſs.

15. The Diviſion of the Trunk of the Ar- D.D. The internal Mammary Arteries.

tery of the Arm below the Flexure at the Cu- 2. The Trunk of the Coronary , cut off.

bit. 3. The Ligamentum Arterioſum . Which in the

16. The external Artery of the Cubit, which Fetus is the Canalis Arteriofus, and conveys Blood

makes the Pulſe, that is commonly felt near the from the Palmonick Artery to the great Ar

Carpus. tery .

17. The Arteries of the Hand and Fin- 4 The Trunk of the ſubclavian Artery.

gers.
5. 5. TheCarotids.

18. The Mammary Artery.
6. 6. The Vertebrals.

19. 19. The deſcending Trunk of the Arteria 7. 7. The Arteries which paſs to the lower

magna.
Parts

na .
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:

Parts of the Face, Tongue, adjacent Muscles and Bones; the Extremity of which Bone (whence the
Glands. Toe was taken off ) lying bare. In thiscondition I

8. 8. The Trunks of the Temporal Arteries found the left Foot and Leg of this Gentleman,

ariſing from the Carotids, giving Branches to when I had the Honour to wait on him, by Coin

Parotid Glands ( 9. 9. ) and the Temples mand of the Right Honourable the preſent Earl of

( 10. IC. ) & C. Shaftsbury, he living in the Neighbourhood of that

11. 11. The Occiputal Arteries. Noble Peer in Wiltſhire ; where I met with

12. The Arteries of the Fauces, Gargarcon, Mr. Gollwyer above-mention'd ; and finding the
& c. Leg very chilly, the Neceflity of parting with it

13. 13. The Contortions of the Carotid Ar- wastoo evident; which Mr. Stringer ſuffer'd with
teries, as they paſs the Baſis of the Skull: Theſe extraordinary Fortitude, He not ſo much as ex

Trunks of the Carotid Arteries in Dogs ( like preſſing the leaſt Outcry during the Operation,

thoſe I gueſs of moſt Quadrupeds) are very tho'the Partdid not wantthe moſt exquiſite Senſe
much contorted before they reach the Baſis of of feeling : On the Abfciffion ( which was about

theSkull : On filling theſe Veſſels of that Ani- five or fix Inches below the Knee) it was unexpect

mal with Wax, I found thoſe Branches of themed by me,I muſt confeſs, to ſee ſo little Blood ſpout

which paſs to che Brain, firſt clipping the hinder ing from the Arteries. The Stump being bound

Parts of the lower Jaw, immediately under its up, and comınitted to the Hands of two or three

condiloide Proceſſes; where thoſe Ateries are Servants, a leſs Number not being ſufficient tohold

received in two Sinus's of that Bone, which Si- ir, by Reaſon ſuch ſtrong convulſive Motons pur

nur's may alſo be ſeen in the Jaw -bones of other ſued the Part on the Operation. I was very deli

Quadrupeds, but not in human Bodies. ròus to examine the Arteries of the amputated Leg,

14. 14. Thoſe Partsoftheir Trunks that paſs havingbefore diſcovered the Caule of a Mortifica

by each side of the Sella Turcica, whence divers tion of the Arm of a young Gentlewoman, who dy'd

ſmall Branches ariſe, and help to compoſe the Rete not long after an Amputation of the Part, tho the

Mirabile ; which is more conſpicuous in Quadru - Gangreen did not appear to reach near the Place

peds than in human Bodies. where the Abccillion was made : ( i.e. below the en

-15.. 15. The Contortionsof the Vertebral Arte ding of the MuſculusDeltoides .) In which Caſe, I

ries, where we find their Trunks conſiderably di- found theSidesof the Trunk of the Artery of the
lated. Arm ſo thicken'd, that the Diameter of its Bore was

16. The vertebral Arteries, as they aſcend on contra &ted to leſs than a third part, and would

the Medulla Oblongata towards the Annular Pro- ſcarce admit a common Probe to paſs it, vid.
tuberance or Pons Varoli. Fig. G.H.I. When I had found the Endsof the

17.17. The communicant Branches of the Arteries in the Leg above-mention'd,I endeavour'd
Vertebral and Carotid Arteries, to paſs my Probe into one of them , but meeting

18. 18 : The Afteries of the Brain diſplayed. with ſome Oppoſition , I ſuſpected I had miſtaken

the Veinfor theArtery, and that the Valves oppo

ſed the paſſing of the Probe that Way ; but on fur

ther Diffection I clear'd the Trunks of both thoſe

Blood Veſſels, and found the Veins in their natu

ral State ; but the sides of the Arteries were grown

Bony or Stony ; having clear'd two of their

Trunks, I left one of them at Saliſbury, the o

ther I brought to Town , and is here fi .

I Chuſe to placethis Figureon the Copper Plates A. The upper Part of the Artery cut of in the

of one of the Trunks of the Arreries of the Amputation of the Leg ; from A to

Tibia ( diſſected froin the Leg after Amputation ) B. The Trunk ofthe Artery diſtended and

rather than the following. Diftich, which I find dry'd to thew its Canal.

written on the Original Table of this Scheme of C. That Part of the Trunk of the Artery which
the Arteries.

was ſo contracted by the Putrefaction or oflifica

tion, that a Probe would not paſs its Canal ; froin

Pulſificus Sanguis de Cordis Ventre ſiniſtro. Cro

Funditur ut Corpus nutriat biſce viis. D. The Trunk of the Artery opened and ex

panded.

Before I explain the Letters of Reference of E, E. The Putrefactions or Oflifications in the

this third Figure, it will be neceſſary to let you Sides of the Artery .

know that Mr. Stringer was in his lixty ſeventh F , F. Their Specks in the lower part of the

Year when this Artery was taken from him , and Artery, not lo large as in the upper Part, and

near twenty Years before loſt the Uſe of both his placed at greater Distances.

Legs; and in that timehe had been ſo perſecuted a , a , 6e. The Branches ariſing from the Trunk

with Convulſions in them, that neither Leg was of the Artery .

free a quarter of an Hour together, whether ſleep- G. A Proportion of the Trunk of the Artery

ing or waking. At length one of his little Toes of the Arm above -mention'd.

mortified, which was taken off by Mr.Coldwyer, H. The S des of the Artery very much thickned,

an expert Surgeon of Salisbury; not long after whereby the Diameter of its Canalis was ſo much

more Toes of the ſame Foot followed the like
diminished that the Probe

Fate : The Convulſions following that Leg I. Would not piſsit.

ſtronger and quicker : That Part of the foot next The Ulications in the Coats of Arteries have
the Toes hecaine tumil and inflam'd , the Tumou been frequently obſerv'd, eſpecially in their large

extending it ſelf above the Maleoli : a linuous Ul- } runks within the Cavities of the T bora and Abo

cer palled by the Side of one of the Metutarja domen ; but I don't re neniber tbe like has been saa
Vol. II .
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FIG. 4.

ken notice of in the Linibs; or that ſuch Impe- b , The Vena Azygos with its Branches going to

diments in their Canals liave been found the the Ribs, e, e .

Cauſe of Mortifications of particular Parts, as in c , The ſuperior Intercoſtal Veins.

the Inſtance above -mentioned ; tho' I doubt not, d , d , The internal mammary Veins.

but the like has often happend in aged People, E , E, The right and left Iliack Branches.

eſpecially where we find the Progreſs of the Gan- FF, The internal jugular Veins.

green not very ſwift, and its Beginning from no G , G, The external Jugulars.

external Cauſe; the Conſequences of which are H, H, The Veins which bring Blood from the

commonly found fatal. When the Arteries of one lower Jaw and its Muſcles.

Leg (or of any other Limb ) are ſo affected, we 1, 1, The Trunks of the internal Jugulars cut

may well ſuſpect the like in thoſe of other Parts ; off at the Baſis of the Skull.

which probably happened in the Inſtance I now f, The Veins of the Thyrms and Mediafti

mention'd ; for tho ' no Gangreen came on the num .

Stump, yet the other Foot and Toes began to g, g, The Veins of the Thyroid Glands.
mortify about ſix Weeks after the Amputation, as h , The Vena Sacra .

did the Parts about the Hips, which were compreſs’d i , The internal Iliack Branch .

in lying or ſitting before he expired.
k , The external

K, K, The occiputal Veins,

L, The right axillary Vein ,

M, The Cephalick .

N, The Balilick .

The Median Vein.

P, The Trunk of the Veins of the Liver.

Q , The Phrenick Vein of the left Side.

R, The right Phrenick Vein .

REpreſents theExtremitiesof the Blood Veſſels, s,A large Vein from the left Glandula Renalis

as they appear while the Blood is palling and Parts adjacent.

them in the Omentum of a live Dog, view'd with S, The left emulgent Vein .

a Microſcope. T, The right emulgent, in this Subje &t very

A , A , The Branches of Arteries, and B. B. much lower than the left, which is not u .

the Veins which aſſociate, C C their leſſer Bran - ſual.

ches where they paſs from each other, and are uni- V , V , The two Spermatick Veins.

ted at their Extremities . x, x, Iwo communicant Branches between

the aſcending Trunk of the Vena Cava and Vena

Azygos, by which the Wind paſſes into the de

ſcending Trunk of the Cava, when we blow into

the aſcending at A. P. C. tho' the Trunk at A. A.

and C. is firmly tyed on the Blow - pipe.

* An uncommon Branch between the lower

Trunk of the Vena Cava and the left emulgent
Vein.

THE likeappearing in the Meſentery of a Doz У; A Vein which brings Blood from the Muf

when living. cles of the Abdomen into the external Iliack

D , D, The Aree that are here viewed with the Branch .

Microſcope, as they appear to the naked Eye. 2, The Epigaſtrick Vein of the right Side.

I, The Vena Saphena.

The reſt of the Branches here diſplayed common:

ly differ ſo much in various Subjects, that the

Particular Deſcriptions of them ( which none but

the Operator who diffected them could pretend

FIG. 6. to be Maſter of) would be perhaps as uſeleſs, as

tedious to repeat : Wherefore I paſs to thoſe con

ſiderable venous Trunks which are wanting in

THE Trunks of the Vena Cava,with their this Scheme.
Branches diſſected from an adulthuman Body,

done from the original Scheme in the Repoſitory of

the RoyalSociety .

A, A, The Orifice of the Vena Cava, as it ap

pears when cut from the right Auricle of the

Heart.

a , The Crifice of the coronary Vein of the

Heart. FIG. 7 .

B, A , The ſuperior, or deſcending Trunk of the

Vena Cava.

C,C,A , The inferior or afcending Trunk :lo some of the largeTrunks of the Veins and
diſtinguiſhed from the Motion of the Blood in

their Sinus's within the Skull, with the Be

their Trunks, which is contrary to their Poli- ginnings of the internal Jugular Veins, filled with

tion : Wax, and dried together with the Fale, 60°C.
D , D, The Subclavian Veins. A , The Extremity of the Falx cut from cheCri.
+ That Part of the left Subclavian Vein, where fia Galli.

the Thoracick Duet enters it, and diſcharges it ſelf a , Its lower Limbus that touched the Corpus

of its Chyle and Lympha . Calloſum , as it divides the right Hemiſphere of

FIG. 5.

2 the
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the Brain from the left ; where the fifth Sinus ches of the Vena Porta ) are without Valves, and

paſſes, which are here dried and diſappears. the blood has an aſcendingProgreſs in them , as

B , B , The ſecond Proceſs of the Dura Mater, alſo that the long Trunk ( H ) is not only expo ed

which ſupported the hindermoft Parts of the to the Compreſlions madebythe Inteſtines in both

Lobes of the Brain , and defended the Cere- Sexes: But particularly the Uterus in Women in

bellum from being preſs'd by thoſe Parts of the Cere - time of Geftation , eſpecially near the Birth , ſo
brum . compreſſes this Trunk , that ' is no wonder we

C , A Portion of the Dura Mater remaining to findWomen more afflicted with the Hemorrhoids
the Longitudinal Sinus. at that tim ?, than at any other . Nor are the

D, D , Several Trunks of the Veins of the Iliack Veins and the Lymphedu&t that accompany

Brain cut off before they enter the Longitudinal | them, without being expoſed to the like Incam
Sinus. brance in Women withChild, whence the Veins

E, E, The Longitudinal Sinys's . of Legs and Thighs become Varicoſe, and thoſe

F , F, the two lateral Sinus's. Limbs are ſo frequently ſwoln , which in a late

G, The fourth Sinus . Inſtance I was acquainted with, when the Intu

The Veins from the Plexus Choroides.

, H ,The Bulbim or Diverticuli at the Begin- dominalTegumentswerevaftly extended ; but
nings of the internal Jugular Veins. the Gentlewoman recovered ( beyond the Expecta

1,1, The internal Jugular Veins. tion of ſome ) on the happy Delivery of two large

K, K , The Trunks of Veins,which bring Blood Children.

from the lower Jaw and Parts adjacent. ARTHROSIS, or Articulation ; amongſt the

Writers of Anatomyis divided into ( 1 ) Diarthro

fis or De-articulation, which is a more looſe Arti

culation of the Bones where there is a manifeſt

natural Motion of one Bone on the other ; in

which it differs from the ( 2 ) Synarthroſis or Co

articulation, which is a much cloſer Juncture, and

FI G. 8. where there is no ſuch natural apparent Motion of

one Joint on the other. (3) Ginglymus, where

each Bone receives into its Sinusthe Proclus of the

THE Trunks of the Vena Porte diffected and other; as in the Articulation ofthe Una,Tibia,
Scheme , .

in the Repoſitoryof the RoyalSociety. ARYTÆNOIDÆUS Minor, is a Muſcle which

A , A , TheBranches of the Vena Porta freed runs on the Surface of the Arytenoidus Major, ari
from the Liver. ſing from that part of one of the Cartilagines Ary

a, The Umbilical Vein ., tanilai, next the Cricoides on one side, and termi

B , The Splenick Branch . nating in that part of the other Arytenoideal Car

c, c , The Meſenterick Branches which are con- tilage, which is fartheſt from the Cricoides on the

tinued from the Inteſtines. other Side. Its Uſe is to aſſiſt the other Muſcle of

b, The Trunk of the Vena Pancreatica, this Namein its Action, which is much ſtrengthen a
which receives Branches alſo from the Duode- by this manifeft Decuſfátion of the Fibres.

num. ASAPHATUM , is a Kind of Impetigo, Serpigo,

c, c , The Vena Gaſtrica dextra Coronaria Su- or running Itch .

perior ASHLAR, is the Work -Men's Term for com

D , The Superior Coronary Vein of the Sto- mon or free Stone, as it comes out of the Quar
mach of the left Side. ry.

E, The inferior Coronary Branch of the Sto- ASPECTDouble, is a Term in painting, us'd

mach of the right Side , and for a ſingle Figure repreſenting two or more diffe

F, The fame Coronary Veinof the left Side rent Objects ; which is cauſed either by a Change

removed from their proper Situations; from of the Poſition of the Eye, or by angular Glaſſes,
theſe two laſt are continued the Vena Epiplocia 6596.

ſuperior dextra i , and the ſiniſtra 2, with the Me- ASSEMBLY, in the Military Art, is the ſecond ,,
Beat of a Drum before a March ; on hearing this,

G , The Vein call'd Vas Breve. the Soldiers ſtrike their Tents, and rollthem up ;

d , The Vena duodeni. and then ſtand to their Arms. The third beat

H , The Vena Hemorrhoidalis ariſing from the ing is called the March, as the firſt is called the
Re&tum and Anus, in this Subject emptying it ſelf General.
into the left Meſenterick Branch ; but in other ASSISA magna, was a more ſolemn Trial by a

Bodies ( and particularly in a Preparation of thele Jury of 12 or more Knights, to give their Verdiet

Veins, which I have now byme) I find this Trunk in a Cauſe proſecuted per Breve de Re&to ; i. e.

of the Hemorrhoid Veinsending in the Ramus Sple- where the Diſpute lies not about the bare Poſſeſſi

nicus. on , butof the Rightand Property; in this diſtin

The Length of the Trunk of this Hæmorrhoid guilhed from the Aſſiſa parva or minor, where the
Vein , and its Progreſs underthe Inteſtines , ren- Queſtion is only of Poſſeſſion, in which the Jury

ders it liable to be compreſs d, and its refluent were 12 ordinary Legal or Freemen return'd by

Blood retarded ; whence its Branches in the Inte- the Sheriff.

flinum Rectum and Anus, become diſtended with ASSISÆ Juilicium , is the Judgment of the

Blood, and cauſe the Hemorrhoides Cace and A Court given againſt the Plaintiff orDefendant for

perta ; which are frequently attended with Apoft- Default.
humations in the Anus and Parts adjacent ; which ASTROLABE; this Planiſphere conſidered as a

Diſorders arethe more incident, not only becauſe Projection of the Sphere is of two kinds. The

theſe Hæmorrhoid Veins ( like the reſt of the Bran- firſt is a Projection of the Sphere on the Plane of
the

dia 3.
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the Equinoctial in the Stereographick Way, the , the Sphere on the Planeof the oppoſite Meridian.
Eye being ſuppoſed to be placed in the Pole of the ASTRONOMICAL Hours , are ſuch as are

World. The other Aftrolabe is of Gemma Fri- accounted from the Noon of one natural Day, or

fius ; which ſuppoſes the Eye in the Point of the as ſome will have it from Midnight, to the Noon

Interjection of theEquator and Horizon, projecting or Midnight of the next natural Day.
1
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22

A Table of the Angle, with the true Motion of the Moonfrom the Sun, makes with the
Ecliptick, in the Syzygies,
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A Table of the Temporary Reduction between the true Syzygies of the Luminaries, and

thegreateſt Approximation of their Centres.,
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The true Horary Motion of the Moon from the Sun. Latitud.

27 ! 281 29 ' 30 ' 31 ! 32 ' 33 ' 34' 35 ' 36 ' | Sig. 5

11 Tilī
I Til ? 17 I

Sig. I I

00 O 001000 00 O 00 !OOO 0 00 O oo
gr. 30

0 350 34 0 330 31 0 30 0 29 28 27 0 26 0 26 29

I IO I 07 I 05 I 05 I 00 0 580 560 5510 530 51 28

2 45 ! I 41 I 37 ! I 34 ! 1 30 1 27. I 25 ! I 22 ! I 1911 17 27

2 20 2 15 2 10 2 052 052 00 I 561 531 49 1 451 42 26

2 55 2 48 2 412 36 2 30 2 25 2 21 2 16 2 1 2
25

3 29 ! 3 21 ! 3. 14 , 307 3 00 2 54 2 48 2 434 3 382 33 24

4 043 54 3 46 3 383 30 3 23 3 16 3 303 04 2 58 23

4 38 4 2714 17 4 083 593 513 433 36, 309 3 23 22

5 114 599 4 48, 4 38 4 28 4 194 104 02 , 3 54 3 47 21

5 445 315 1915 074 561 4 46 4 37 4 28 4 19 14 21 20

6 176 035 491 5 375 25 5 14 5 034 534 444 35 19

6 sol6 3416 1916 0615 535 41'52915 1915 09 18

Add to the time of the true Syzygy in the Orbit.
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Tables of MERCURY.

Mid .

Anom .

2

S
0

Iw
o
l
o
l
o
l

I

2

3

4

S
26 47

8 49
7

8

9

10

6 29

N
N

32

I

II

12

13

14

15

A Table of the Heliocentrick Place of Mercury.

Sign 11 .

Long. & à 1 * r Inc. South . Diſ. à Curt.

yaLogarithm .

6 23 21'.40 55. 27 4 662081

6 24 2 54 O 24 4 . 662529

6 . 2424 44 4 I 5 19 4. 662961

6 25 25 9 I 10 13 4. 663376

6 26. 6 Io I 1.5 6 4. 663775

6 6
I 19 58 4. 664157

6 27 28 o I 24 4949 4. 664524

6 28 I 29 39 4. , 664873

6 28 49 35 I 34 27 4. 665206

30 18 I 39. 14 4. 665523

7 O 10 58 I 44 o 4. 665824

7 . o 5134
I 48 45 | 4. 666 109

7 I 8 I 53 29 4. 666377

7 2 12 40 1 58 II 4. 666629

7 2 53 8 2 52 4. 666865

7 3 . 33 34 2 7. 32 4. 667084

7 4 2 12 Іо 4. 667287

7 4 54 22 2 16 4747 i 44. 667474

7 5 34 44 2 4. 667646

7 4 2 25 57 4. 667800

7 6 55 21 2 30 30 4. 667939

7 7 35 37 2 35 I 4. 668060

7
8 15 53 2 39 31 4. 668166

7 8 56 9 2 44 O 4. 668257

7 93636 22 2 48 27 4. 668330

7 2 52 53 4. 668388

56 48 2 57 17 4. 668429

7 II 37 I 3 I 39 4. 668453

17 13 3 4. 668463

7 12 57 26 3 20 4. 668456

7 13 37 3 14 38 4. 668435

w
w
N
N

N

16

17

18

19

21 23

6 15

20

21

22

10 16 35

7 10

24

25

26

27

28

29

20

7. 12

m
m
m

6. o

10

37 38
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The Uſes of the ASTRONOMICAL TAB L'E s, in

the Calculation of Eclipſes, & c ..

look upon

BEforeore I few you the Method of the Calcula- | nor in every Central one neither; for if no Eclipſe

tion of the exactTime of the Eclipſes of the happen when the Sun is in his perigeum , and the

Sunand Moon, it will be proper to premiſe theſe Moon in her Apogæum , the apparent Diameterof

Obfervations by way of Lemmata; as Mr. Whifton the Sun will exceed the Lunar one ; and to the

hath done in his Prelett. Aftronom . Eclipſe will appear annular , or the Shadow oĖ

1. That there is this great Difference between an the Moon will be environed with a Ring of Light

Eclipſe of the Sun and of the Moon ; Thata Lunar all round about it.

Eclipfe is the fame entirely, from what Part of the 4. The Moon is never eclipſed by the very Sha

Earth ſoever it be look'd upon, and doth not receive dowof the Earth it felf, but only by that ofthe

any Alteration from the divers.Poſition of Places Earth's Atmoſphere. This was aPropoſition per

on theSurface of the Earth; for where there is a fe& ly unknown to theAncients, but is ſufficiently

real Loſs or Deprivation of Light, 'tis all oneif you apparent and manifeſt from the Conſideration of

it from the Equator, or from the Poles; Refraction.

for the Beginning , End, and Quantity of the For thoſe Rays of Light which are next the

Eclipſe of the Moon depends on real Cauſes, and Earth enter into its Atmoſphere, and thengo out

nor only onthe different Poſition of the Obſerver. of it again : But while they do thus paſs out of

But in the Sunthe Caſe is quite otherwiſe : A So- a RarerMediuminto a Denſer, they muſt by the

lar Eclipſe is not any real Deprivation or Loſs of known Laws of Refraction tend towards the Per

Light in him ; 'tis only a local Interruption of the pendicular; por can it be otherwiſe when they

Sun's Light to ſome particular Places, occaſioned go out of the Atmoſphere again, for then they

by the Interpoſition of theMoon's Body. For in will recede from the Perpendicular ; and as well

ſuch Partsof the Earth as have the Centre of the intheformer Cafe as in the latter, the Perpendi

Moon's Body interpoſed between them , and the cular being changed, they are inclined the ſame

Centre of the Sun, there may be had a Total Solar way; thatis,towards the Axis. And from this

Eclipſe; whereas in Regions lying av fome Di- double Refraction, when brought to Calculation,

fance lide-ways from thence, the Pcļipfe inay it appears that thoſe Rays of the Sun , which pals

be only Partial; and if theylye very remote,they near the Earth, are ſo inflected, as to concur in a

may not ſee the Sun eclipſed at all . And there Point long before they reach to the Diſtance the

fore Lunar Eclipſes are of the greateſt Uſe in the Moon is placedat.

finding the Longitude of Places,the Obſervation 5. In Lunar Eclipſes, the Conſideration of Pa .

of thoſe of the Sun being uſeleſs for that Purpoſe. rallaxes and Refractions hath no Place ; but in So

2. There are, univerſally conſidered, more Solarlar ones, tho' there be not much regard had to the

than Lunar Eclipſes, but thereare more of latter ,there muſt be the greateſt to the former.

the Moon in any one particular Place ; for ſince The Reaſon whereof is, that with regard to

the Earth's Disk is much greater than the Disk of Refraction and Parallax, the Shadow of the

its Shadow ſeen at the Moon, it muſt needs be Earth , in the fame Place of the Lunar Tranſit, is

that the Penumbra of the Moon ſhall fall oftner affected after the ſame manner as the Moon her

intothe broader Disk of the Earth while the Sun felfwould be in pafling thro' it, and fo produces

is eclipſed, than the narrower Moon can into the no Difference in the Calculation. And in like

narrower Disk of the Earth's Shadow while ſhe is manner in Solar Eclipſes, the Refraction of either

eclipſed. But ſince the Eclipſes of the Moon will the Solar or Lunar Light, at the ſame Elevation

be all obſervable in the ſame Place, as often as the above the Earth's Horizon, is ſtill one and the
is never ſo little above the Horizon of that ſame; ( as by late Obſervation hath been aſcer

Place; whereas ſuch of the Sun only will be vi- tained ) as if both Luminaries had been at the

fible any where, as happen when the Moon is in- fame Diſtance from the Earth.

terpoſed between that particular Place and the But with reſpect to the Parallax, the Caſe is to

Sun :Tiseaſily ſeen, thatin particular Places Lu- be deemed far otherwiſe : The Sun's Parallax,

nar Eclipſes muſtbe moſt frequent. whether , Horizontal, or in any Degree of Alti

3. Total Eclipſes of the Sun are very rare ; ſo tude, being much leſs than that of the Moon ;

that if you conſider them with regard toany parti- and thereforemuſt be accurately conſidered in the

cular Place, you will liardly have above two or Calculation of Solar Eclipſes.
three in the Compaſs of an hundred Years. The 6. The middle Time of Eclip.es is not the

Reaſon of which is, that the Vertex or Point of very Moment of the Fall or New Moon, but in

the Conical Shadow of the Moon's Body doth or near that Place, where a Perpendicular let fall

fall beyond the Earth's Surface, and ſometimes from the Centre of the Sun, or of the Shadow of

doch not quite reach it : Nor is that ſtrange, the Earth to the Lunar Orbit, doth interſee it.

hen we take notice, that the Moon's apparent For ſince the Direction of theLunar Orbit is di

Diameter doch ſo little exceed that of the Sun , verſe from the Direction of the Ecliprick, making

that it can't totally cover or obſcure it, but only in with it an Angle of at leaſt five Degrees ; and al

foine very Rare, Total, and Central Eclipſes; fo fince the exact Time of the full and new Moon's

1

ز

I is,



The Uſes of the Aſtronomical Tables

is, by Conſent of all Aſtronomers, obſerved to only the Signs, but alſo the Degrees and Minutes,

bé in a Plane, not Normal to the Moon's Orbit, and even the Seconds, as they thall occur .

but to the Ecliptick, the neareſt Approach of the Then add into one Sum , all the mean Motions

Centres, which is the very middle Moment of the of the Earth , of the Radix, of the Intermediate

Eclipſe, can't happen inthe exact New or Full Years, of the Month , Day, Hour, Minute and

Moon ; but a litele before or after, according Second, in order to obtain the Earth's mean

tothe Moon's Latitude, and the Poſition of Place, ( or Sun's, if reckon'd in directly oppoſite

the Nodes, and in a 'Plane Normal to the Parts of the Pcliptick.) Then add the meanMo

Plane of the Lunar Orbit, and not to that of the tions of the Perihelion ( taken from both the Ta

Ecliptick. bles ) after the ſame manner together, that its

7. The Inveſtigation and Calculation of Solar middle Place alſo may be had for the Time

Eclipſes is much more difficult than that of the given .

Lunar ones, becauſethe Parallaxes of the Sun and Next, ſubduet the Place or Longitude of the

Moon are ſo very different; and alſo that in the Perihelion before found, from the Earth's mean

Time of a Solar Eclipſe, according as the Alti- Place, and the Remainder will be the Earth's
tude of the Luminaries above the Horizon is mean Anomaly ; which is the Baſis and Foundation
greater or leſs, they are very much changed ; and of all the ſucceeding Operations.

during all the Time of the Eclipſe, are murable Then you may next gain the CoequateAnomaly

and variable. Beſides the divers Poſitions of the of the Earth, or the true Place of the Earth ,

Ecliptick in different Horizons, whether you con- with regard to the Centre of the Sun : Thus, from

ſider the Places of the Luminaries, as to Latitude the Table of the Equations of the Earth's Orbit,
or Longitude, do every where occalion no ſmall in which the Difference between the True and

Inequalities. Mean Motions of the Earth are always given,

Theſe Things premiſed, I proceed to theCal- Ceekthemiddle Anomaly of the Earth above found

culation of Eclipſes, beginning with thoſe of the on the Left Hand, if it be within the firſt fix

Moon . And the firſt Work is, To find the Time Signs ; but on the Right,if it be in the ſix latter

of the mean and true Syzygies. Which is done Signs; and find by the Rule of Proportion, the

thus : Quantity of the Equation anſwering thereunto ;

1. Out of the Table of the mean Motions of that is, not only that which the Table gives in

the Moon from the Sun, (which you will find whole Degrees, but alſo what correſponds to the

ainongſt the other Aftronomical Tables in this Miuutes and Secondsof the mean Anomaly ; as by

Vol.) write down the proper Numbers for their the Rule of Three 'tis eaſy to do : Then will this

Time fought, from the Columns of the Radical entire Equation, deducted in the former fix Signs

Year, the Intermediare Year, Month, 60C. and from the mean Motion of the Earth , and added

then add them all into oneSum , which Sum fub- to it in the latter fix, give the Earth's true Place ;

tract from an entire Circle or 12 Signs; and the and that moſt exactly, if the Time at firſt given
remaining Numbers, either by themſelves, if you were the mean Time: But if, as it is moſt uſual,

ſeek the Conjunction, or with the Addition of a it were the Vulgar and Apparent, the Numbers

Semicircle ( or fix Signs ) if you deſire theTime found as above, muſt be corrected by the Equation

of the Oppoſition , being turned into Time, will of Time : Thus,

give theexa &t middle Moment of the Conjunction Conſult the firſt Table of the Equationof the

or Oppoſition ſought. That is , if you firſt ſub- apparent Time, (or that which is made for the

duct that Number which is next leſs than the Ecliptick Figure of the Earth's Orbit among theſe

given Number, and which is to be taken out of Tables, N. 1.) and there ſeek the Earth'smean

the Table of the mear Motions proper for Days, Anomaly, either in the right or left Hand Co

out of the ſaid given Number, and then ſeek for lumn , (as above ſhewn ) and write down thence

the Remainder in the fame Table for the Hours, the correſponding Temporary Equation, either to

and ſubtract the Number there next lefs outof it, be added or ſubducted accordingas is there dired .

repeating the fame Proceſs alſo for Minutes; Se- ed : Next go to the latter Table of Equation ,or
conds, & c Then will the Day, with its annexed that which depends on the Inclination of the E

Hours, Minutes, Seconds, Etc. of the mean Time quator and Ecliptick, and entring the Sun's Place

of the Syzygy ſought, be moſt accurately deter- in the Ecliptick, either at the Top or ·Bottom ;
mined. Unleſs indeed it be Leap -Year; for then againſt it, you have that proper Equation, either

the Day next leſs than it, with its proper Minutes, to be added ore ſubtracted as occaſion requires.

Siconds, & c. will be the exa &t Time of the Con- and thus having gotten theſe two Equations, if
junction or Oppoſition required. they are both to be added, or both ſubtracted, the

And having thus got the equable ormeanTime abſolute Equation will be their Sum ; but if they

of the mean Syzygies, both the middle and true are different, it will be their Difference : And this
Time of the trueSyzygies may bethus found. abſolute Equation will help usto inveſtigate the

2. The next Work is to find the Sun's Longi- Sun's Place at any given apparentTime, tho'at

tude, or his true Place in the Fcliptick for the preſent it is done only as to the middle Time. For

Time given . Which is done thus : if out of the Table of the Earth's Horary Motion ,

Seek the Time given in the left Hand Column accounted with refpe&t to the mean Anomaly, you

of the Table of the Earth's mean Motions, and find (by the Rule of Proportion ) the Earth's Mo

that not only for the Radical, but alſo for the In- tion correſponding to this abfolute Equation, and

termediate Years, with the Month, Day, Hour, add it to, or fubtract is from , as occaſion requires
Minute and Second : Write all theſc down in from the Sun's true Place before found ; what re

their Order, with the Tabular Numberscorrefpond- ſults, will be the Sun's correct Place in the Eclip

ing to them ( which are called the mean Motion of rick for the Time given . An Example will make

the Earth and of the Perihelion) in a double all this çlain,

Order, ſo that you may preſerve diſtinctly, not

Suppoſe
ةر



To find the Moon's true Place in the Heavens.

Suppoſe you would have the Sun's Place in the ! Year, and the Month given October is at a di

Ecliptick for October 25. at one Hour, five Mi- ftance from February, (and it will be the ſame in

nutes, and thirty Seconds Afternoon, in the Year all Months after the lalt of February ) you muſt

of Chriſt 1668 paít.
reckon the Time, not the 25th but the 26th of

Note 1. That the Radix's of the mean Motions in O &tober. Look then into the Table of the Earth's

Flamſtead's Tables, are accommodated to the Me- mean Motions for the Year 1661. ( which is the

ridian of London, and deduced from the Noon of next preceding Radix ) where you find the Sun's

the Day immediately preceding the Kalands of Place to be 9 Signs; 20 Degrees, 25 Minutes, and

January; and therefore, every Leap-Year, a Day 42 Seconds, and the Perihelion to be 39. 70.6 . 50".

muſt be added to the Time given ; and ſince the Make a little Table, and write all things down

Year before us in this Queſtion was Leap- l thus :

h

What is the Sun's Place O & t. 25. 1. 5. 30. p. m.

In the apparent Time A. D. 1668 ?

1 11

6 35

Sun's Morion . Perihelion's Motion .

S. o S. O

1661 . 9 20 25 463

II 29 18
7.

48 5 50

Bifle &t. OZ. 26. ) 9 24 42 30 41

Hour 1 .

I2

3 6 42 31 Sum of all , and the Place of the Pe
I

rihelion .

Sum of all 34 14 29 45

Deduct 24 for 2 Circles.

2 28

Min. 5 .

Seconds 30 .

Remains 7 14 29 45 For the Sun's mean Motion .
Deduét 3 31 Being the Place of the Perihelion .

Remains 4 7 48 14 Which is the mean Anomaly.

I

12

Again from 7 14 29 45 The mean Motion.
Subduét

32 The proper Equation found as above,

Remains 7 57 44 The Sun's Place.

Subtract again
40 The proportionable Parts to be ſubtracted, as above ſhewn.

Remains 7 12 57 0457 04 For the Sun's corrected Place.

And thus may the Sun's Place be truly calculated for any Time aſſign'd .

Tofind the Moon's true Place in the Heavens.

Inorder by theſeTablesto calculate truly the 3. The very Motion it ſelf of theſe Nodes is

Place of the Moon, which is much more in- unequable ; fo that according to the different Poſia

tricate and troubleſome than the former; it will tion of the Line of the Nodes of the Moon's Or

be proper previouſly to remember theſe Particulars bit, with regard to the Sun, the Quantity of its
about her Motion .

Velocity is various and mutable, and therefore

1. That her very mean Motion it ſelf is ſubje &t this Inequality muſt be equated before the Calcula

to ſome Variation ; and according to the various tion can go on well.

Diſtance of the Earth from theSun, which is cal- 4. The Eccentricity of the Moon's Orbit is

led its Anomaly, (and belongs to the Moon as well ſubject to the greateſt Inequality ; for in the ſame

as the Earth ) is ſometimes compleated quicker and Poſition of themonthly Lunation, when the Linea

fometimes ſlower: So that her middle menſtrual Apſidum is in the Syzygies, the Eccentricity is much

Motion is a little ſwifter in the Aphelia , and a greater than when ' tis in the Quadratures : For

little flower in the Peribelia. the Moon doth not revolve in an Ellipſe, whoſe

2. Beſides, the Motions of the Moon her ſelf Figure is given in Specie, but in one perpetually

and of the Apogeum , (ſuch as we had in the Sun) changing, and whole Form is much more oblong

here is to be conſidered peculiarly, the Retrograde in the Syzygies than in the Quadratures, when the

Motion of the Nodes of the Lunar Orbit ; and comes nearer to a circular Figure : And this Ine

this Motion is to be added, where the former quality or continual Variation of lier Excentri

Motions were to be ſubtracted from the Place of city, and which can ſcarce be accurately deter

the Radix, and vice versa. mined,

4



The Uſes of the Aftronomical Tables .

.

mined ,cauſes a very conſiderable Difficulty in Lu- maly before found, be taken out of theTable of
nar Calculations. the Phyſical Parts, to be added to, or taken from

5 : The Motion of the Apſis is as unequal, if not the Moon's mean Motion ; and if the Anomaly bei

more ſo, than that of the Excentricity ; ſometimes leſs by fix Signs than the mean Motion of the

Stacionáry, ſometimes Progreſive, and ſometimes Moon, let thofe Numbers be added to ; but if it

Retrograde. be greater by fix Signs, let them be ſubtracted from

6. The Moon in every Month moves faſter in the mean Motion of the Moon , and then you

the Syzygies, than the doth in her Quadratures; will gain her correctmean Motion.

and this Variation alſo muſt be equated, before To gain the true Place of the Apogee, ſubtract

the Calculation of the Moon's Morions can ſuc- its mean Motion or Place from the Sun's true

ceed well . Place the Remainder will be what they call the

7. The Angle of Inclination of the Plane of her Annual Argument : Which thusfound, you muſt

Orbit to thatof the Ecliptick is alſo continually take out of the Table ofthe Equation of the Moon's

changing; and this too muft te trought to an E- Apogee, &c. the Equation correſponding to this

quation , before the Place of this every way varia- annual Argument; and this either added to, or

ble Planet can be exactly calculated . See Sir Ifaac fubtracted from ( according as the Table directs )

Newton's Theory of the Moon, in Vol. I. the middle Place oftheApogee will, by the Sum

Theſe Things being premiſed , let usattemptto or Difference accordingly, give thetrue one for

calculate the Moon'strue Placein the Heavens for the Time given .

any given Moment of Time. 4. Outof the ſame Table take the Excentri

1. Firſt, the Sun's true Place, his meanAnoma- city of the Moon's Orbit for the Time given ; and

ly, both the proper Parts of their correſponding if it be leſs than the mean Excentricity ( in the

Equation, and the Abſolute Equation thence ari- Head of the next Table) ſubtract it thence;if

ſing, mustbe found by the Method above deſcribed, greater, take the mean Excentricity from it, re

without which the Lunar Calculations will not bé ferving the Difference for other Aſtronomical

exact: For the Lunar Inequalities depend chief. Uſes.

ly uponupon the Sun's Place ; and without his 5. That you may gain the Moon's Place yet

mean Anomaly, the mean Motions of the Moon, nearer to the true, ſubduct the true Place of the

and her other compound and irregular Motions, Apogee of the Lunar Orbit from the correct

cannot be adjuſted. And indeed unleſs both mean Motion of the Moon (found in Art. 3.) and

theſe are had, the abſolute Equation of Time note the remaining Numbers, for they will ſhew

can't be obtained ; which yet is ſo very neceſſary you the mean Anomaly of the Moon : Which as

to be known, that nothing can be done without ſoon as you have obtained , carry to the Table of

it: For the given apparent Time muſt first, by the Equations of the Moon's Centre, and thence

Means of this Equation, be reduced to the mean ( making a Proportion when there is occaſion for

Time ; the mean Motions in the Tables being ac - it) take out two Equations, as well that which

commodated to that, and not to the apparent belongs to the mean Excentricity, as that which
Time. anſwers to the greateſt, if the Excentricity before

2. From the Tables of the mean Motions of found be one of thegreater ;or that whichanſwers

the Moon, of the Apogee,and of the Node, take to the leaſt, ifthe former Excentricitybe one of

out the mean Place of the Radixes in their ſeveral the leſſer ; and find the Difference of theſe two

Columns; and then from the following Tables , Equations, by carefully ſubtracting the leſſer from

write out alſo the mean Motions of the Moon and the greater. This being rightly done, you may

of the Apogee, for the proper Years elapſed from by the Rule of Threethus findthe Parts propor

the Radix , and of the Monih, Day, Hour, Mi- tional. Say, as the Difference between the great

nute and Seeond , placing them in Order, in two eft or leaſt Excentricity, and the mean one, is to

Columns ( one for the Moon, another for the the Difference of the two Equations laſt found : :

Apogee ) and adding them up ſeverally into one So is the Difference between the mean and the

Sum , as you ſee in the Example annexed to theſe true Excentricity, to the proportionable Parts

Dire&tions. By which means you will gain the ſought. Which being thus found, if they are

mean Place of both the Moon and the Apogee for either added to, or ſubducted from , as occaſion

the mean Timegiven. It wasſaid before, that the requires, the mean Equation ; the sum or Dif

Radical Place not only of theMoon andApogee, ference will give the true Pyuation of theLunar

but alſo of the Node , was to be placed in the first Orbit, to be added to , or taken from the Moon's

Series; but in the others, the intermediate mean mean correct Place, according as the Title directs,

Motions of the Node were deſignedly omitted : and by this means you will obtain the Moon's equa

For altho' thoſe intermediate mean Motions, an- ted Place. And yet with all this Pains, you have

ſwering to the Year's diſtance from the Radical, and not gotten the Moon's Placeultimately correct; buc

to theMonth, Days, Hours and Minutes, are to Gnly ſuch a Place of her, as is ſuppoſed to be with

to be taken out as wasdone in the reſt ; and more out the Buſineſs of Reflection or Variation, ( and

over to be collected into one Sum, as well as the alſo ſetting aſide the Conſideration of Latitude) a

Radical ones ; yer becauſe the Motion of the Matter perfectly unknown to the Ancients both in

Nodes ( contrary to allthe reſt ) is always Retro- Name and Nature. But you muſt go farther thus :

grade, the intermediate Numbers are to be ſub- 6. Subtract the Sun's true Place from this
equea

duted from , not added to the Radical, in order ted Place of the Moon , and the Difference will be

by the Difference to find the true Place of the aſ the Diftanceofthe Moonfrom the Sun ,but yet not

cending Node at the Time given . And having exa &tly true . Wherefore out of the Table of the

thus gotten the mean Places of the Moon , Apogee Variation of the Moon, take the Numbers an

and Node , the next Work is, ſwering to this Difference or Diſtance between the

To find their true Places. In order to which , Sun and Moon , and they will give the true Quan

let the Numbers anſwering to thc Sun's mean Ano- tity of the Variation, as the laſt and confummate

Equation .



To find the Moon's true Place in the Heavens.

)

Equation. Which Equation if it be added to, | Latitude , with the Parts Proportional to be
or taken from the Moon's equated Place, accord- added to it, and then ſay by the Rule of Propor

ing as Occaſion requires, the Sum or Difference tion, As the greateſt Increment of theſe Mi

will give you what hath been fo long fought, The mutes, is to the preſent Increment:: fo is the Ex

true Place of the Moon in her proper Orbit.The ceſs of the Inclination of the Orbit above the leaſt

next thing to be done, is to gain her true Place, Inclination before found, to the Parts Proportio

with Reſpect to the Ecliptick , both in Longitude nal; and thoſe added to the ſimple Latitude of

and Latitude. In orderto which , the Moon, will give her true Latitude from the

7. Subſtract the mean Place of theNode ( which Ecliptick .

wasbefore found from the true Place of the Sun ; And theſe Directions are ſufficient for finding

the Remainder is theSun's Diſtance from the Node, the Moon'strue Place ,bothin her proper Orbit, and

which having gotten out of the Table of the Equa- in the Ecliptick ; and both as toLongitude and

tions of the Node, take the Equation proper to Latitude, at leaſt according to Horrox's Thecry,
the Diſtance, which being added or fubſtraeted |But there are yet behind ſome other Enquiries of

according to the Title of the Table, will give the no contemptible Conſideration, which muſt be pur

true Place of the Node for the Time given . And ſued to compleat the true Theory ofthis every

becauſe not only the Equation ofthe Node, but way changeable Planet. As firſt, to find the Quan

even the mutable Inclination of the Limit, or of tity of the Moon's Horizontal Parallax for any

the Plane of the Moon's Orbit to the Ecliptick, is Time aſſigned. 2. Her apparent Dianıcter. 3.

Proportional io this Diſtance; take alſo from the Her true Horary Motion in either Syzgy ; and the

ſame Table, the various Inclination of the Limic, Knowledge of theſe, is very neceſſary for the exact

or the Numbers expreſſing the Exceſs above the Calculation of the Eclipſes of the Luminaries.

leaſt Inclination ( five Degrees ) out of the proper Wherefore let us next go on thus.

Column ; that ſo having gained the true Place of 10. To find the true Horary Motion of the

the Moon's Node, andtheEquation of the Limit, Moon in either of theSyzgies, out of the Table

you may the betterobtain the Moon's Longitude of the Moon's Horary Motions correſpondent to the

and Latitude for the Timegiven. mean Anamoly, take out the proper Numbers when

8. " Take then this true Place of the Node,from the Eccentricity is greateſt and leaſt, and note

the true Place of the Moonin her proper Orbit, the Difference ; then ſeek the true Eccentricity of

before determined, the Remainder is what they the Moon's Orbit, in the very Moment of the

call the Argumentof Latitude: And out of the Syzgy( according as directed in Number 5 above)

Table of the Reduction and Exceſs of the Inclina- and obſerve well theDifference between that, and

tion of the Orbit, take the proper Number corre- the leaſt Eccentricity of all ; then work thus accord

ſponding to ſuch Reduction or Exceſs : And ſay ing to the Rule of Proportion . As the Difference

by the Rule of Three, Asthe greateſt Increment of between the greateſtand the leaſt Eccentricity, is to

the Limit (in Minutes of Degree ) is to the Exceſs theDifference of the HorasyMotions 110w found ::

given; ſo is the preſent Increment of the Inclination fo is the Difference between the preſent and the

oftheLimit ( viz. above five Degrees ) to the Parts leaſt Eccentricity, to the Parts Proportional ;

Proportional required ; which Parts thus found, which Parts ſo found, if added to the Horary

added to the ſimple Reduction, thall give a Redu- Motion correſponding to the leaſt Eccentricity,

{tion true and perfe&t, which being after the Man when 'tis lefs than the Horary Motion belonging to

ner of an Equation, added to, or taken from the the greater Eccentricity, or ſubſtrašteil when 'tis

Moon's true Place in her proper Orbit ; will give greater ; will give the true Horary Motion of the

her Longitude, or her true Place in the Ecliptick. Moon, both with regard to the Sun, and alſo to

9. And this Longitude of the Moon being ob- the Ecliptick, in the very Moment of the Syzgies .

tained, you muſt thus proceed to ſeek her Latitude. And from this, taking the Horary Motion of the

From the Table of the Moon's Latitude, which Sun (above found ) you will have the Horary Mo

not only ſkews her fimple Latitude, ( ſuppoſing tion of the Moon from the Sun.
the least Inclination to be of five Degrees only ) And when thus the Reaſon and Method of find

but alſo the Parts Proportional to be added to it, ing the Moon's Hrary Motion is known, that of

when 'tis near a third of a Degree or 18 Minutes determining her Horizontal Parallaxes, and appa

more, Out of this Table I ſay , take her ſimple rent Diameters will be fo too, the Reaſon

Latitude anſwering to the Moon's Argument of both being one and the ſame .
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The Uſe of the Aſtronomical Tables.

Y

The Calculation of Eclipſes.

INordertomakethe Nature of Eclipſes,their 6. But becauſe thereis for the moſt Part, an In

ſeveral Phänomena, and the Calculation of clination, or Angle of a little more than five De

the Times of their Appearances more clear and grees, made between thoſe two Planes ; it will

intelligible, it may be uſeful ( with Mr. Whi- be plain that Eclipſes can only happen at thoſe
fton ) to premiſe theſe following Preparatory Pro- Full and New Moons, in which ſhe is in or near

poſitions.
the Nodes, or the Points of Interſection of the two

1. That the Moon is a Body perfe&tly Opake, Orbits : Andthis happens uſually in every Luna

having no Manner of Light of her own , nor a tion. Wherefore were the Lunar Nodes immove

Power of tranſmitting the Light ſhe receives from able ( with reſpect to the Sun ) there would be
the Sun. even now , an Eclipſe of each Luminary, in every

2. Thatthe Earth and Moon are both Bodies SynodicalMonth .
very little, in Compariſon with the Bulk of the 7. And becauſe for the producing an Eclipſe,

Sun , as appears from their ſeveral Diameters : not only the Acceſs of the Moon to the Nodes is

That of the Sun being about half a Degree ; neceſſary, but alſo ſuch an Acceſs as thall happen

whereas that of the Earth is not above a Third of at the time of any of the Syzgies, or at either

a Minute, and that of the Moon ſcarcely a Fourth New or Full Moon , 'tis plain , that the Elciples
of the Diameter of the Earth, if theywere both of the Luminaries can onlyhappen at thoſe Times
to be ſeen froin the Sun. of the Year, in which the Syzgies are in or near

3. Wherefore the Figure of the Shadow in both the Nodes.

a Sólar and Lunar Eclipſe muſt be conical, and ter- 8. Wherefore there will be, for the moſt Part,

minating in a Point. four notable Eclipſes, or ſuch as ſhall be viſible

4. The Mucroor Vertex of this Cone of Shadow and conſpicuous to fome or otherof theInhabi
in either Eclipſe, falls ſhort of any of the other tants of the Earth, every Year. Two Solar, and
Planets ; which therefore can never be concerned two Lunar. For ſince for ‘many Days together,

in theſe Deficiencies of Light. the Sun's Place is once in every Year, buta little

5. Werethe Plane of theLunar Orbit coinci- diſtant from the Northern Node : and then after

dent with that of the Ecliptick, there would be a about a Fortnight, ( for the ſame Time ) as near

total and central Eclipſe of each Luminary in every to the Southern Node of the Moon, there muſt

Sudation ; and the Lunar Eclipſes would be vi- happen ( generally) two Syzgies, during each of
ſible all over thoſe Parts of the Earth , whoſe Ho. theſe Acceſſes of the Sun to the Node, and conſe

rizon ſhe is above : But the Solar Eclipſe only to quently at each Syzgy, there muſt be an Eclipſe.

thoſe Parts of the Earth directly oppoſite to the Having thus in Part prepared the way for the

Sun and Moon atthatMoment, which is the very Calculation of Eclipſes by theſe Preliminary Con

Moment of the Syzgy: And conſequently to de- fiderations ; the Work it ſelf will follow by De
termine theſe Eclipſes then , we need only calcu- grees. And firſt in Order,
culate that.

To cal culate an Eclipſe of the Moon.

YOUU muſt proceed thus, To find the Time of provided it be not Leap-Year: For if it be, you
the mean and true Syzgies. muſt take the Year that is next leſs with its

1. From the Table of the mean Motion of the Months, Days, Hours, Minutes, Seconds, E.

Moon from the Sun, take out the proper Num- | adjuſted as before.

bers for the radical Year, and the preſent Year, And thus having got the mean or equable Time

and Month, and writing them down, add them of the mean: Syzgy , you may by the following

up into one Sum ; which Sum take out from an Method, find the mean and true Time of the true

entire Circle or 12 Signs : Then if you ſeek for Syzgies.

the Conjunction , the remaining Numbers alone, 2. Firſt find the Longitude of the Sun in the

or with the Addition of fix Signs or half a Cir- Ecliptick, and of the Moon in her Orbit, as hath

cle if you want the Oppoſition, being turned into been before ſhewn : Then if the Places of the

Time, will give you the mean Moment of the Sun and Moon agree in Longitude exactly, which

Conjunction or Oppoſition fought; that is, if firſt very rarely happens; or if they are diametrically

you deduct (out of the nextTable of the mean oppoſite, then both the mean and true Syzgies do

Motion for Days ) the Number which is next both happen at the ſame Moment of Time : But

leſs than the given one, from that given Number ; if, as it will moſt Times happen, they be not the

and ſo do alſo out of the Columns for Hours, Mi- ſame, the Difference between them muſt be noted,

nutes, Seconds, & c. for then the Day with its and turned into Time, in order to find the true

Hours, Minutes, Seconds, soc. ſo found ſhall Syzgies, thus.

be the accurate mean Time of the mean Syzgies,
Write



To determine the Duration and the Time, & c.

3. Write down the true Horary Motion of the if it be ablatitious, or ſubftract fron, if adje ti

Sun, correſponding to the mean Anomaly ( found tious, the mean Time now found : By which

above ) and from the ſame Tables do the ſameby means the apparent Time of the true Syzygies will

the Moon; then ſubftract the Sun's Horary Mo- be gained .

tion from the Moon's, the remaining Numbers 6. Having thus obtained the true Moment or

will fhew the Horary Motion of the Moon from apparent Time of the true Conjunction and Op

the Sun, or what the gains in oneHour. Then poſition, there are yet two things more tò he

ſay by the Rule of Three, As the Motion of one done, before we can advance any farther ; i.e. to

Hour, is to that one Hour, or to 60 Minures in know theMoment of the apparentTime, in which

Time :: ſo is the Difference of Longitudes, or the the Centres of the Luminaries are at their leat

Diſtance of the Sun from the Moon, to the Inter- Diftance, and at what Moment of the ſame Time

val or Space between the mean and true Syzygy ; the Syzygies happen in the Ecliptick.

which Space of Time, if the Moon hath not yet There is uſually a great Difference between the

overtaken the Sun , muſt be added to the mean neareſt Approach oftheir Centres,andthe Moment

time of the Syzygy ; but if ſhe begone paſs’d him , of the full or newMoon, and therefore between

it muſt be taken from the mean Syzygy, and the thoſe Moments of Time, and the Time of the true

Sum or Difference will be the true Syzygy, to a Syżygy in the Moon's Orbit, accounting from the
Moment. Beginning of Aries. For the Time of the Eclipti

But two Things muſt here be noted, that this cal full or new Moon, in a Plane Normal to the

Matter may be truly underſtood . ( 1. ) That the Ecliptick : The Time of the neareſt Approach of

Moon's mean Anomaly fhould not be entred in the their Centres, in a Plane nearly Normal to the

Table of the Horary Motions, till 'tis firſt aug- Lunar Orbit : The Apparent Time of the Syzygy

mented by half its Diſtance from the Sun, if the in the Lunar Orbit, whete the Arches drawn from

Moon have not yet overtaken him ; but if ſhe hath, the Beginning of Aries, to the Centres of the Sun

then the Anomaly muſt be leſſen'd as much. For and Moon, are equal, is obſerved to happen in

ſince the Reaſon of bringing the Anomaly to that a Plane Normal, neither to the Ecliptick; nor the

Table, is only to thew with what Velocity the Moon's Orbit , but in an intermediate one between

Moon hath attained, or will attain her Diſtance both . The half therefore of the Excels or Defcet

from the Sun ; 'tis plain her Horary Motion is to of the leaſt Diſtance of their Centres in the Eclip

be taken neither in the Beginning nor End of that tical Syzygy, is nearly equal to the Difference

Interval, when it may be quicker or flower, but between the Time of the full or new Moon in

when 'tis at a mean in the middle. (2.) The In . the Lunar Orbit, and that in the Ecliptical Orbit,

terval between the mean and true Syzygy, ſeldom and conſequently to the leaſt Difference of their

exceeds 12 Hours, never 14, as by Aſtronomical Centres, and this half Difference is called the Re

Computations is apparent. deftion ; which iftaken from the Time of the true

4. Having thus found the mean Time of the Syzygy, accounted from the Beginning of Aries,

true Syzygy, the truePlace ofthe Sun inthe Eclip: j will give the Moment of the Ecliptical Syzygy ;

tick, and of the Moon in her Orbit, muſt be found if added to it , the Moinent of the neareſt Apa

( as above directed) correſponding thereunto, to proach of their Centres.

gether with the Moon's true Latitude from the get this Reduction by the Aftronomical Ta

Ecliptick agreeable to the Moment of the true Sy- bles , note the true Horary Motion of the Moon

zygy, as hath been already ſhewn. Then from the Sun (or Earth) in the front of the Table,

5. From the mean Time thus found, an Equa- and in the Column under it, and over-againſt the

tion may be formed to find theApparent thus ; Get Argument of Latitude placed in the Side, you will

(as is above ſhewn ) the abſoluteEquationof Time, find the Reduction ſought, to be uſed, as is juſt

either adjectitious or ablatitious by help ofthe Sun's now ſhewn.

mean Anomaly; and contrary to its Title, add it to,

To get

To determine the Time and the Duration , and other Cir

cumſtances of the Eclipſes of the Luminaries : The firſt

and chief Thing to be done, is to find the leaſt Diſtance

of their Centres.

FOR whether there willbeany Eclipſeor not; the Earth'sShadow, in the Place of its Tranſit
and if one, what its Quantity, Duration, 60 C. over the Moon.

will be, can only be known this Way. Which being compared with the leaſt Diſtance

Now this leaſt Diſtance is always equal to the of their Centres, will account for the chief Phiæ- .

Moon's Latitude, in the apparent Time of the nomena of Lunar Eclipſes. As for Inſtance,

Syzygy, in her proper Orbit.
This Latitude 1. If from the Sum of the Sun's and Moon's

therefore, at the Time of the Oppoſition in a Horizontal Parallaxes , you take the apparent

Lunar Eclipſe muſt be firſt fought, as hath Semidiameter of the Sun ; the Difference willbe

been above ihewn: And then the next Work will the apparent Semidiameter of the Earth's Shadow ,

be, to calculate the Magnitude or Semidiameter of in the Place of its Tranſit over the Moon, as is

Vol. II . N 2 plain



The Uſes of the Aſtronomical Tables.

plain from the Diagram of Hipparchas ( viid. Wbi. 1 of the Exit. But ſince in total Eclipſes, 1100 only

fton Aſtronom . p. 62.) Wherefore the Horizontal theſe two Angles of Incidence and Exit, but alſo

Parallaxes of the Sun and Moon, for the ſeveral that of total Immerſion and Emerſion is to be

Degrees of the Anomaly, being given from the conſidered , you muſt next proceed to find it.

Aſtronomical Tables, and alſo the apparent Se Which this Proportion gives,

midiameters ; it will be eaſy to determine the 6. As the Difference of the apparent Semidia

Magnitude of the Earth's Shadow . meters of the Shadow and of the Moon, is to

2. The apparent Semidiameter of the Shadow Radius : ſo is the leaſt Diſtance of the Centres to

being thus found, add to it the apparentSemidia - l the Cofine of the Angle of Immerſion . Where

meter of the Moon : If their Sum exceed the fore the Quantity of the Eclip'e being known,

leaſt Diſtance of the Centres before found ,there will you will have the Angle of Incidince and Immer

be at leaſt a Partial Lunar Eclipſe. But if it be lion.

leſs than the leaſt Diſtance between the Centres, 7. To,find the Mora or Time of the Duration of

the Moon will not be at all obſcured by the Ter- a Lunar Eclipſe.

reftrial Shadow . Say, As Radius to the Sine of the Angle of

3. Next ſubftract the apparent Semidiameter Incidence: : ſo is the Sum of the apparent Semi

of the Moon, from that of the Shadow : And if diameters of the Shadow and of the Moon, to

the Difference be equal to the ſaid leaſt Central Di. the Semi-mora,or half the Duration of the Eclipſe.

Rance, there will be a total Eclipſe of the Moon ; 8. To find the Duration of the abſolute Dark .

but line mora , as they ſay, that is, the Moon will nefs in a totalLunar Eclip .
begin to emerge out of the Shadow , as ſoon as Say, As Radius to the Sine of the Angle of

ever ſhe is totally obſcured. If this Difference be Immerſion :: fo is the Difference of the apparent
leſs than the Diſtance aforeſaid, only fomeParts Semidiameters of the Shadow and Moon to
of the Moon's Body will be covered :.But if it the Motion of the Semi-inora, or the Duration

be greater, the Eclipſe will not only be total, but of abſolute Darkneſs. I ſay the Motion of the
cum mora ; that is, the Body of the Moon will re- Semi-mora, becauſe the Motion of the Moon

main perfe&tly covered for ſome time. during that Space of Time, cr the Line that the

4. In order to find the Quantityof the Eclipſe, deſcribes during this Semi-mora, or half Space of

eſpecially in Partial ones, ( which Quantity is Time in which the abſolute Darkneſs continues,

coinmonly eſtimated by Digits and both Parts of is rather meant, than the Mora or Space of Time

Digits ; for the Moon's Diameter is ſuppoſed to be it ſelf. But if you would have it expreſsd in

divided into 12 Parts or Digits, and each Digit Time ; ſay, As the Horary Motion of the Moon

into 60 equal Parts ) From the Sum of the appa- from the Sun, is to an Hour or 60 Minutes in

rent Semidiameters of the Shadow , and of the Time:: ſo is the Motion of the Semi-mora in the

Moon, ſubſtract the leaſt Diſance of the Centres, abſolute Darkneſs, to the half Time of its con

andthen the Difference or Remainder,reduced to tinuance : And thus the middle Moment of the

Digits by the Rule of Proportion , will give the Eclipſe is found.

Quantity of the Eclipſe : Therefore ſay, As the 9. Tofindthe Moment ofthe Beginning and End

Meaſure of the LunarSemidiameter in Degrees and of a Lunar Eclipfe.

Parts is the ſame in Digits :: that is 60, ſo ihall that From or to the middle Moment of the Eclipſe ,

Difference which anſwers to the Quantity of Ob. take or add the Semi-duration , and you must

ſcuration in Degrees and Parts, be to the ſame, ac- have the Beginning and End. And if from or

counted in Digits and Parts. to themiddle Moment you take or add the Se

5. To findthe Angle of Incidence , proceed thus ; nii-mora of abſolute Darkneſs, youwill have the

As the Sun of the apparent Semidiameters of Beginning andEnd of that Darkneſs.

the Shadow , and of the Moon, is to Radius: : ſo is And thus have you a Calculation of a Lumar

the leaſt Diſtance between their Centres, to the Eclipſe, not very difficult , if compared with that

Coſine of the Angle of Incidence, which there- ofa Sólar one,and free fromthe Trouble of Pa

fore will be found ; as alſo, its Equal, the Angle rallaxes and Refractions. An Example follows.

1

A Calle



A Calculation of the Moon's Place.

A Calculation of the Moon's Place for April 5. 1707 .

at .. 46 ". p. m .

Mid. Motion ( Afogaum . Retrogr. Node.

S.

o

" S.

o

IS . o

24 20
Radix

Years ſince

April,

1701

6

Days 5

28 551 8

10 15 19 501

2 9

5 21 45 27) o

7 8 ' 1410

Ć 25 150

10 35.

8 18 2014 27

4 5 441 3 26

2

5

3 3710 0

C

Hours 13

Minutes 46

I

I

o

291

51

431

613 3

0

c

o O I

Mean Motion Sum 6 24
7 417 23 2 564 1 5 9 Take this from

the upper

0 26 19 11Number there
Sun mean Anomaly

9. 19 43 41 remains.

Parts Phyſical Subtr.
O 10 5310 26 14 570 26 14 57

Middle Place correct
6 23 56 48 Sun's true Place. Sun's true Place. Sun's true Place .

Apogæum Subtr.
7 14 42 231

Mean Anomaly IL 9 14 251 5 3 12 III 26 14 57Sun's Diſtance

Equation add
2 21 0 Annual Argum . Sun's Dif.fr. Nodefrom the Node.

Equated Place in the Orbit 6 26 17 48

True Place of the Sun
26 14 57 8

20 33 0 0 5 Equation add.
Moon's Diſtance from the Sun 6 o ż 51 Equation Subtr. 1 Equation add.

Variation add

True Place in the Orbit
6 26 17 49 S. 0.

Node Subtr .
16 The true Place of the Apogæum 7 14 42 23

Argument of Latitude
5 29 58 53 Node 0 26 19 16

Reduction add
O 이 Inclination of the Limit

True Place in the Ecliptick 6 26 17 49 The greateſt Eccentricity 66850

True North Latitude 8

True
62131

Former Equation add 7 15
Mean

55237
Latter Equation fubftract

7 39

Difference c •6894

The Dif.is Equation now adal 0 24
Difference between

the mean and the 11613

Wherefore the apparent Times of the Eclipſe greateſt.

will be thus,

O 26 12

O 5 18

o

S

Beginning

Middle

End

42 42

9

15 37 36

II

13 40

} 2 26

The Horary Motion of the Moon 29 56
Of the Sun

Horary Motion of the Moon from the Sun 27 30

As . 1650" . Co' : : 172. 64 Wherefore the Difference of

Time to be ſubducted, is 67

Ard therefore the middle of the Eclipſe will b2 13 1. 39:45"

The Moon's Horizontal Parallax

The Sun's add

54'. 48 '.

IC

Sum

The Sun's Semidiameter Subtr.

54 58

16 OS

Remains Semidiameter Shadow

Moon's Semidiameter
28 57

14 52

Sum
53 49

Then ſay 27.5 : 60 °:: 53, 8 : 117.2= 1h.57-72 . Whe eture the

Duration of the Eclipſe, is zh. 55 .

Beginning

End

15h . 371. 12 " .

To

lih ,
42m, 18 "



The Uſes of the Aſtronomical Tables.

To Calculate the Eclipſe of the Sun.

IN
order to which, let it be premiſed, 1. That Atance from it ; then the Centre of the Moon's

this Eclipſe of the Sun is improperly ſo call’d, Shadow will not deſcribe the Ecliptick, nor any

and may with much moreJuſtneſs take the Name great Circle on the Earth, but a lejjer Circle, or å

which ſome of our Modern Aftronomers have Chord of agreat Circle in the Plane of the Disk.

given it, when they call it an Eclipfe of the Earth, ; 3 . The Figure of the true Line or Path , which

for fo in reality it is, the Sun by no means being the Centre of the Penumbra and Shadow de

deprived of his Light, but only ſome Parts of our fcribes on the Spherical Surface of the Earth,

Earth loſe theirs, by being within the Shadowof is not exactly Circular, but a Portion of a

the Moon's Body,when it happens to be interpoſed Curve more or leſs regular , according to the
between them and the Sun. Motion of the Earth and the obliquity of its In

To illuſtrate this the better, let us ſuppoſethe cidence.

Earth for a Time deprived of its diurnal Ro- 4. The Moon's tru. Parallax, to be eſtimated

tation round its Axis, while the Moon freely re- in à Vertical Circle, here puts on the form of

volves round us. And ſuppoſe the Moon to be other Parallaxes, and makes a Difference, nor

in the very Nodes, and ſo withoutany Latitude: only in a Vertical Circle, but even in thoſe of

Then 'tis plain that the_Centre of the Moon , Longitude and Latitude ; So that on this Account,

being in the Planeof the Ecliptick, directly inter- the apparent Longitude and Latitude of the Moon

poſed betwen the Centres ofthe Sun and Earth, do very much vary, and render the exact Calcula

will occaſion a Central Eclipſe of the Sun, tó tion of Solar Eclipſes very difficulr.

ſuch People as inhabit the Earth's Equator ; 5:
However there hath been a Geometrical Me

which will be total, if in that place the apparent thod found out by Sir Chriſtopher Wren, Mr. Flam

Diameter of the Moon exceed that of the Sun, Red and Mr. Halley, to avoid this tedious and pre

but if it fall ſhortof it, as is moſt uſual, then the carious way of Paralla &tick Calculation , and of

Eclipſe will be annular . delineating a Solar Eclipſe by Scale and Compaſs.

2. But if at the Time of the Eclipſe, the See Flamfted's Do&trine of the Sphere, in Sir Fonas

Moon be not in the very Node, but a little Di- More's Mathematicks. Vol. I.

To determine the Moment of the Beginning and Ending, and

the Duration of a Solar Eclipſe.

1.FROMthe Moon's Horizontal Parallax, the whole Penumbra , at the middle Moment of
ſubftract the Solar, the Remainder will be the Eclipſe , be confined within the Circumference

the Semidiameter of the Sun's Disk. Then collect of the Earth's Disk ; but if otherwiſe, it will not

into one Sum , the Horizontal Semidiameters of be fo. And if by Multiplication , you reduce all

the Sun and Moon, which Sum will be equal theſe Quantities to Seconds, you will have the An

to the Semidiameter of the whole Penumbra gles of Incidence as they are call’d ; that is, the

of the Moon , from whence a Solar Eclipſe Diſtances of the Points where the Penumbra
arifes. touches the Disk in its Ingreſs and Egreſs ; and alſo

2. To the Semidiameter of the Disk, add that the point where , in the middle Time between

of the Penumbra ; and if the Moon's Latitude at both , the Centre of the Penumbra enters into ,

the Moment of the true Conjunction in her pro- and goes out of the Disk.

per Orbit be leſs than that Sum ; there will be, For theſe Diſtances being given in Angles,

ſomewhere on the Earth , an Eclipſe of the Sun : from the Velocity of the Monthly, Motion of

But if it be greater; there will be no Eclipſe at all . the Moon from the Sun, there may, by the Rule

And if theMoon's Latitude be, alone, leſs than of Three, be found the Space of Time proper to

the Semidiameter of the Disk, then the Centre of each Diſtance ; that is, the whole Duration of

the Shadow will fall upon the Earth , and ſo cauſe the Eclipſe will be given , and of the abſolute

ſomewhere ' a Central Solar Eclipſe, but if it be Darkneſs, and alſo the Time of the Mora of the

greater, there will be only a Partial one . Penumbrá within the Earth's Disk, as will appear

3. From the Semidiameter of the Earth's Disk, below.

take that of the Penumbra, and Note the Re- 4 :
From the Latitude of the Moon at the Time

mainder carefully; for if the Latitude of the of the Conjun &tion in her own Orbic ( which , as

Moon, in the Time of the Syzygyin her proper hath been ſaid above, is the ſame with the least

Orbit, be leſs than ſuch Remainder; then will Diſtance of the Centres fo often mentioned ) you

may
{I



To determine the Moment of the Beginningand Ending ofa Solar Eclipſe.

may find theſe Angles of Incidence, ofthe Im- willſee a Central Eclipſe of the Sun. ( 3 :)But
merſionandEmerſion of the Centre, by theſe inthat place where the whole Penumbra is firſt re

Analogies.
ceived or contained within the Disk, there the

Asthe sum of the Semidiameters of the Ter- End of the Eclipſewill be obſerved , at the lower

reſtrial Disk ,and of the Penumbra , is to Radius :: End ofthe Sun's verticalDiameter. (4.) Where

fo is the Moon's Latitude, or the leaſt Diſtance of the Path of the Centre of the Penumbra, in tlie

their Centres, to the Coſíne of the Angle of In- Meridian Circle interſects the Earth's Axis ; and

cidence : And then ,
where it interſects the Axis of the Ecliprick in the

As the Semidiameter of the Earth's Disk is to Nonogeſimal Degree, or the point that is moſt

Radius :: fo is the Moon's Latitude, to the Cofine elevated above the Horizon, there a CentralEcliple
of the Angle of the Immerſion of the Centre of will be viſible. ( 5. ) In that place where the
the Penumbra. And Penumbrabegins toemerge out of the Earth's

As theDifference between the Semidiameters of Disk, the Eclipſe will begin in the Weſtern Lumi

the Terreſtrial Disk, and of the Penumbra , is to nary,in the nadir Point of his vertical Diameter:

Radius: : ſo is the Moon's Latitude, to the Cofine (6.) In that Place where the Centre of the Penum

of the Angle of the total Immerſion . bra goes out of the Limb, a total Eclipſe will be

And Ance in the Egreſs of the Penumbre, the viſible in the Sun in the Weſt.

Angles are equal to thoſe in the Ingreſs, the ſame 7. But where the Centre of the Pentimbra goes

Nurnbers willexpreſs both. out of the Disk , there will be the perfect End of

5. Having thus gained the Coſine of theſe the Eclipſe, which will go off in the Zenith Point
Angles, and conſequently, the Angles themſelves ; of the Sun's vertical Diameter.

you muſt next inveſtigate the Motion of the Theſe are the general Phänomena of Solar

Moon correſponding to each of the Angles re- Eclipſes ; only you may obſerve, that by Reaſon

ſpectively. By ſaying,
the Menſtrual Motion is ſwifter than the Diurnal,

As Radius is to the Sine of the Angle of Inci- they will always begin from the Weſt, and ſo will

dence :: ſo is the Sum of the Semidiameters of proceed on from Weft to Eaſt, during the whole

the Penumbra and the Earth's Disk, to the Mo- Timeof the Eclipſe.

tion of half the Duration of the whole Eclipſe; Before I quite leave this Affair, it will be pro

And, per and uſeful to acquaint the Reader briefly with

As Radius to the Sine of the Angle of Immer. Mr. Flamſtede's late invented Method of repreſen
fion of the Centre :: fo is the Semidiameter ofthe ring Solar Eclipſes by a Geometrical Conſtruction ,

Disk, to the Motion of half the Duration ofCen- becauſe ʼtis free from all the Embaraſment of Pa
tral Eclipſes. And again, rallaxes, and in ſome Caſes hath the Advantage of

As Radius to the Sine of the Angle of total Calculation.

Immerſion :: fo is the Difference between the Se- Suppoſe then a Plane to touch the Moon's Orbit,

midiameters of the Disk and Penumbra, to the and which ſhall be poſited ſo as that it ſhall be at

Motion of half the Mora, or continuance of the right Angles to the Line which corrects the
Penumbra within the Disk . Centres of the Sun and Moon ; and that through

6. And when theMotions are thus found, you this Plane, innumerable right Lines be drawn

may gain the correſponding Times by this Ana- from the Centre of the Sun,toany Circlesupon

logy : As the horary Motion of the Moon from the Earth's Surface, then will theſe Lines ſo

the Sun, is to one Hour, or 60 Minutes : : fo is drawn, proje&t the terreſtrialSphere, and its Cir

the Motion of half the Duration , ( whether be - cles on that Plane; ſo that an Eye placed in the

longing to the Angle ofIncidence, to the Angle Sun, would obſerve the Earth and its Annual and
of the Immerſion of the Centre, or to the Angle DiornalMotion, as if all were tranſacted in that

of the whole Immerſion ) to the Space of Time Plane : Juſt as we who liveon this Earth , obſerve .

correſponding to eachMotion reſpectively. the Sun and Moon, and their various Motions and

And having thus gained theſe Intervals of Time; Changes, as if ferformed in Circles of the Sphere
if

you add them to, or take them from , the mid- projeěted on a Plane.

dle Momentof the Eclipſe, you will obtain the From ſuch a Projection therefore of the Earth's

Moment of Time, in which is the Beginning and Spherical Surface, there will ariſe in that Plane
End of the Eclipſe Central or other ; the Begin- a Circle fora Baſe, which will be nearly equalto

ning and End of the Mora of the Centre of the a great Circle on the Earth, and which is called

Penumbra univerſally, for that Place where you the Earth's Disk, and will be every where Nor

are, or for the Meridian of that Place for which mal to the Plane of the Ecliptick. From its

your Tables were calculated ; which Time, by the Centre, fuppoſe a right Line drawn both ways,

Conſideration of the Difference of Meridians or repreſenting the Earth's Axis, and which accord

Longitudes of Places, may eaſily be accommodated ing to the different Seaſons of the Year, will be

to any other place. variouſly inclined to the Plane of the Ecliptick,

And thusmay the general Phenomena of Solar which will be repreſented byone of the Diame

Eclipfes be accounted for and calculated ." Their ters of the Disk ; for the Paralleliſm of the Earth's

more particular Affections may be obtained from Axis, by reaſon of its various Poſition to the

the following Conſiderations, and Methods of In- aforeſaid Plane, will makethree unequal Angles .

veftigation. But let us premiſe, Let there be imagined alſo in the ſame Plane, in

1. That in that very Place, where the Penumbra numerable Eclipſes to be deſcribed by the Diurnal

firft touches and enters the Earth's Disk , the Inha - Motion or Rotation of any Point on the Earth's

bitants will ſee the Beginning of the Eclipſc, in Superficies, theſe- will be the Eliptical Paths of

the uppermoſt Point of the Sun's vertical Dia- . the ſeveral Vertexes, as they are called ; by cach

meter, or in the upper Extremity of the Limb. ' of theſe, the Situation of any particular place is

( 2.) In that place where the Centre of the Pe- determined , and diſtinguiſhed from all other in

numbra enters the Earth's Disk, the Spectators this given Plane. Whence, it will follow , that

.

if



The Uſes of the Aſtronomical Tables.

1

if in Solar Eclipſes, you can (within the Plane of | Path of the Centre of the Penumbra, and in the

this Disk ) find the lines and Paths which the Eliptick Path of your particular Place, you may
Moon her ſelf touches or deſcribes ; you may find by Scale and Compaſs conſtruct the Phänomena of

alſo the very Places on our Earth which will be the Eclipſe, as they will appear in your particular

then eclipſed by the Interpoſition of the Moon's Place ; thus, Take from the ſame Scale of equal

Body.

Parts, by which you drew all the reft, the Seini

Having then gained by the Precepts above diameter of the Penumbra, and moving one Poing

given, the leaft Diſtance between the Centres of of the Compaſſes along the Path of the Penumbra,

the Earth ( or of the Disk ) and of the Penumbra, direct the other towards the Path of the Place ,

and the Diſtance of this Line of the leaſt Diſtance, If you find it will not reach to it ſo as to toucli

from the Axis of the Ecliptick , deſcribed or it, you may conclude there will be no Eclipſe.of

drawn on the Plane aforeſaid ; let there be drawn the Sun in your particular Place ; but if it docie

thereto, in the Plane of the Disk a perpendi- either touch it, or reach over it, there will be an

cular from the Point of that leaſt Difance, that Eclipſe ; a Partial only, if it touch ; a Total one,

Line will ſhew the Path ofthe Centre of the Penum- if itreach over the Elliptick Path ; the beginning

bra, as it tranſits the Disk ; of which youhave a of which Eclipſewillbe atthat Hour, or part of

Calculation above given, with regard to the An- an Hour, where the Compaſſes Legs being carried

gles of Incidence, of the Immerſion of the Centre, along both Paths, do mark out the ſameTime in

and of the total Immerſion. In this right Line, each Path : In like manner, the middle of the

or in this Path of the Centre of the Penumbra, Eclipſe will be found to be at that Moment of

note the Hours of your Meridian, with the Quar- Time, which the Legs of the Compaſſes ( being

ters, Minutes, & c. ( if there'be occaſion ) cor- opened ſtill at the ſameDiſtance, and now carried

reſponding to the Phenomenaof the Eclipſe, found Parallel to the Axis of the Ecliptick in your par

as above by Calculation ; and let the Hours, soc. ticular Place,) will be at thatMoment of Time,

allo be noted in the Elliptick Path of your par- which fhall be markt out both in the Paths of the

ticular Place , which muſt be delineated in this Penumbra, and in the Path of your particular

Plane ; ſo that each Hour, and each particular Place. See farther in Mr. Flamſtede's Doctrine of

part of every Hour , may determine the very the Sphere in Sir Jona. Moor's Math. Vol. I.

Point where your Place deſcribed by that Ellipſis,
is at that Moment of Time. And having thus For the Calculation of the Eclipſes of the Sa

given theſe Moments of Time in the Refilinear'tellites of Jupiter, See Jupiter in Vol. II.

A Table of the Latitudes of many of the moſt Eminent Places on

the Earth ; together with their Differences of Meridians in Time

and of Longitude in Degrees, accounted from the Meridian of

Her Majeſty's Royal Obſervatory at Greenwich, near London .

,Noteز Thoſe Places Markt thus * having been determined by Celeſtial Obſervations

the reſt have been corrected by their help.

Latitude

1
Places Names.

106 15

A Capulco in Mexico

1 2

the Mogul's Court

*Aleppo in Syria

* Alexandria in Egypt

* Amiens in France

* Amſterdam

* Antwerp

* Avignon

Babylon

Barbadoes

Barcelona

* Batavia

D. M.

17 30

28 30

37 20

31 07

49 54

52 21

51 lo

43 51

34 30

13 30

41 26

6 S15

43 29

21 56

61 00

44 30

42 25

L
i
r

Diff. of Dift . of

Merid. Longit.

H. M. D. M.

7 05 W

5 33 83 15

2 25 36 15

2 33 со

O 09 2 15

0 19 4 45

o 17 4 . 15

18 4 30

3 14 | 48 ? 0

3 53. 58 15 W

O 10 30 E

ICO 45 E

o 06 I 30 W

6 21 95 15 E

0 32 8 оо E

O 47 II E

4 421 1 70 37
W

*

Irelt

E
E
E
E
E
E
E

.

2

6 43

* Bayon

Bengal

Bergen in Norway -

* Bononia in Italy

* Bofton in New - England

45

I



A Table of Laiiludes and Longitudes, & c ..

Latirude

Places Names.

18

108 00

* Breſt in Frarce

* Bourdealix

Cadiz in Spain

* Calis in Frarce

Camboia in India

* Canea in Crete

Candia

* Cape Bon Eſperance

* Cape Comerini

* Cape Virde at the Iſle of Goree

* Cayenne 11'ell- Indies 26

* Cayro

121 30

I'll

21 .

D. M.

48 23

44 50

36 16

so 57

IO 20

35 29.

35 18

34 S 15.

8 00

14 43

4 56

30 04

7 50

30 со

9 25

40 20

41 07

55 40

40 03

50 lo

125.25

54 22

49 56

53 ... 12

51 ΟΙ

41 58

55 57

53 05

28
05

33 10

43 41

50 04

4.6 22

44 27

51 ΟΙ

51 285

15 30 .

.30

14

45. 16

53 41 .

49.30

49

33 35.

17 40 .

48 40

47 15 .

47 0.

54 43 .

18

50
40

51
19

12S
20 .

16 .

45 45

38 sa

51.32

22 13

19 S 29

Diff. of Did of

Vierid. Louzit.

H. M. D. M.

4 30
10

02 o 20 W

0 30 7 30
W

O 07 1 45 E

7
12 Ε

I 36 , 24 '07 E

I 41 25 15

I 19 19 45
E

5 13 78 15 E

I 09 17 SI

3 15 90 W

2 17 34 IS E

5 33 83 15 E

8 06 E

S 03 75. 45 E

O 39 9.45 W

2 07 31 45 E

O 50 12
30

E

2 06
31 30 w

I 18
19 30

E

4.55 73.45 W

I 16. 19.00 E

0,04 I 00 E

O 28 7 CO W.

O 09 2
15 .; E

I 20 15 E

o . I 2 3 oo W

O 30 17.30 E

I 13 W

O , 24 6 oo W

? 47 E

33.8 45E

o
26

6 30 E
o 39 9.45 E

O IS . ..33. 45 E

000 O : 00

4 55-4.73 45 E

; .4 : 00 E

4 09 52 20 W

o 24 6 E

42 10 30 E

0.005
2007. E

36
9 , 00 E

56 119 00 E

5 04 76 00 W

6. 46:11. 37 . E

0 47 II 45 E

4 405179.00 W

I 22 20 30 E

51112.45
E

O 24 . 6 E

O 53 13 15 E

5 24. 81 oo W

I oo 15.00 E

O , 20 S. 00 E

0 42 IO 30 W

o 0.05 E

7 44 E

2 00 W

1.8 : 15

-

Ceylon

* Cheuſan China

Cochin Eaſt -Indies

Conimbra Portugal

* Conflantinople

* Coper:hagen Denmark
Corvo Infula

Cracow Poland

Cuifco in lerul

Dantzick in Poland

* Diep in Normandy
*

Dublin in Ireland

* Dunkirk Flanders

Durazzo in Dalmatia

*

Edinborotigh in Scotland

* Embden

Fero Inſula

Fez

* Florentia i

Frankford on the Main

Geneva

Genoa

* Gbent

Greenwich at the Obſervatory

Goa in India

* Goes in Zealand

* Guataloupa

* Grenoble

* Hamburgh
Havre de Grace

Heidelburg!

Hoaigran in China

* Jamaica Port Royal

Ingolſtad
*

Inſpruck

Kebreck New France

* Koningsberg iit Prafia

Leghorn

Liege

** Leiplick

Lima Peru

* Lintz Auſtria

* Lions France

* Lisbon Portugal

* LONDON

* Macao Chira ---

Madagaſcar Lay of Terra del Gala

Vol. II.

.

11 45

8 45

51 O. 16

oo

OTO

20

43

00

48

116 30

53 44

Madrid



A Table of the Latitudes and Longitudes, & c .

Latitud.

Places Names.

Dift. of

Merid.

H. M.

Diff. of

Longit.

D. M.D. M.

6 40

1

22

1

Madrid Spain

* Majorca
* Malacca India

* Martinico Iſland

* Marſeiles

Mefina in Sicily

* Mexico

Munchen Bavaria

* Montpelier

* Muſcow -
* Namur

Nangafack Japan

* NancyLorrain

6 49

-

:

1
1

40 IO

3935

2 42

14 44

43 20

38 21

20 06

48 58

43 36

55 34

50 25

32 53

48 39

47 13

41 05

43 15

8 31

* Nants

Naples

* Narbon
18 15

Narſinga

* Nice Provence

* Ningpo or Liampo China

* Noremberg

OlindaBraſle or Pernambuck

* Oxford

Ozaca Japan

* Padua

* Paris

* Pekin China

* Poudicherri

* Prague Bohemia

* Ratisbon

Reggio in Italy

* Rhodes

* Rochel

Rome

1
1
1
1

o 13 3 15 W

Q 10 2 30 E

100 00 E

4 0461 oo W

o 21 5 E

I 06 16 30

102 10

o 47
II 45 E

O IS 3 4545 E

2 35 38 45 | E

o 20 5 00 E

127 45 E

O 27 6 45 | E

O 061 13636 W

I 03 15 45 | E

O 09 2 15 E

5 34 | 8383 30 E

0 29 7 15 | E

8 01 I 2015 E

o 49 I 2 15 E

2 20 35 00

9 05 I 15 W

8 52 133 oo E

o 45 İT ISE

6 09 2 15 E

3 51 117 45 E

5 21 80 15 E

O 58 | 14 30 E

O 49 I 2 15 E

o 55 13 45 E

2. 12 33 00 E

005 20 W

O 52 13 00 E

SI 12 45 E

O 17 4 15

16 4 oo W

26 6

6 43 100 45

27 1515 | E

4 20 65 oo E

I Io 17 30 E

I OI 15 15 E

O 25 W

6 37 9999 IS

o 14 3 30

O 23 S 45 E

O 52 13 00

O 9 15 E

O 03 o 45 E

O so I2 30 EE

I 09 17 15 E

I I 2 18 00

O 51 12 45 E

O 20 5 00 E

O 52 13 80

O 44 II oo E

O 04 I 00

1

43 38

29 58

49 29

S 48

51 445

35 05

45 31

48 50

39 55

II 54

so 40

48 59

42 15

36 42

46 IO

41 SI

54 10

50 55

41 12

37 36

14 18

38 28

36 14

58 50

37 04

35 55

oo 36

39 46

43 06

32 54

48 34

39 30

如
E
E
W
E
W
E
E
E
E
E
E
W
E
E
E
E
E
E
W
E
E
E
E
E
E
E
E
E
E
W
E
B
E
w
W
E
E
K
E
E
W
E
W
E
E
E
E
E
E
E
E
E
E
E
W

.

* Roſtock

|* Roterdam

Salamanca Spain .]

* Sevil

w

30

1 }

It
i
l
l
e

i 49

1c

1 6 15

1

* Siam in India

* Smirna in Ionia

Spahan Perſia

Stockholm Sweden

Syracuſa Sicily

Tangier

Tidore

Toledo Spain ,

* Thoulon France -

* Tripoly in Barbary

* Tubing Germany

* Valentia Spain

Venice

* Vienna

Upſal

* Uraniburg

* Utrecht

* Wirtemberg Saxony

Wolfenbuttle

Tork

37

45 18

48

1
1

22

59 co

55 54

52 05

SI 53

52 II

54 O

I'll

Note, That thoſe Places againſt which the S is placed in the Column of Latitudes, are South of the

Equator ; and all the other North.
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ASTRONOMY, in order to prepare the Way Let theNumberof the Triangles be increaſed'

for the right underſtanding of this noble Science, and their Breadthdiminiſhed in infinitum , then

as it now ſtands in the Writings of the modern the Perimeter ABCD E will be a Curvé Line,

Aſtronomers, who have revived and demonftra- and conſequently the Vis Centripeta which perpe

ted the Ancient Pythagorean Syſtem of the World : tually draws back the Body from off the Tangenr

And beſides thoſe neceifary Precognita of the Do- of this Curve, acts continually ; and the Areas

Etrine of the Sphere, its Projection in Plano, and SACS, SAES Proportional to the Times of

the SpherickTrigonometry (which every one ought theirDeſcription, will alſo in this Ciſebe Propor

to know that will purſue this Study ;) Í thall here tional to the ſame Times. Q. E. D.
( from Mr. Hayes's Fluxions, p.291,66 °C.) give you

ſuch Phyſical and Mchanical Propoſitions, as will
CONECT À R r I.

qualify you to obtain a ſufficient Knowledge of

the Doctrine contained in the preſent Books of
If a BodyorPlanet revolving in the Curve ABC,

Aſtronomy.
be attracted by a CentralForce in , or gravitate to

wards the Sun there , and if the

PRO P. I.
Body deſcribe the infinitely

little Portions of the Curve

The Area's which Bodies ( ſuppoſeany Planets or Co- A B andBCin equal Times,

mets ) revolving about animmoveable Center, then the infinite little Trian

( as ſuppoſetheSun in$ ) defcribe by the Rays gles ASB , BSC willbe equal;
draron tothe fame,are Proportional to the Times and if on the CenterS, and

of Deſcription, and are all in the ſame immove with the Radii S A, S B,
ble Plain .

the little Arches Ab, Bc, be

Let the Time be divided into equal Parts, and S AB or'sAb = IS A * Åb,
deſcribed , then the Triangle

ſuppoſe in one of them , a Body deſcribes theSpace andthe Triangle SBC is=

A B ( by a Powerwhich it has to move in the right SBxBc ; therefore it is, SA : ESB :: SA

LineAxfrom A towards * ) in the next Moment SB::BC: Å b ; that is, the infinitely little Ar

of Time, ifnothing hindred, it would move from chesAb, B C, are Proportional to the Radii SAj

B to x , deſcribing the LineB x equal to A B , ſo SB.

PE

DEFINITION I.

E

The Center of Attraction is that point to which

the revolving or moving Body is attracted or ima

pelled by the Force or Impetus of Gravity ; thug

the Sunis ſuch in the reſpect of the primary Pla

nets, and the Earth in reſpect of the Moon.

DÉF. II.

Paracentric Motion of Impetus is ſo much as the

A revolving Body approaches nearer to, or recedes

fartlier from the Center of Attraction ; thus if S

be the Center of Attraction, and if a Body in A

that drawing the Rays AS, BS, - Sto the im- move to B, then & B - SA = Bb, is called the

moveable Center $, the Areas ASB andB Sæde- Paracentric Motion of that Body.

ſcribed , would be equal: But when the Body

comes to B , let a Force in . S attract the ſame, D E F III.

and by one ſingle but ſtrong Impulſe, make the

Body deviate from the right Line B x ; and move Circular Velocity of a Body is meaſured by the

in the right Line B C ; draw x C Parallel to B S, Arch of a Circle ; thus if a Body in A move to

interſecting B C in C, then at theEnd of theſecond B; or b, its Circular Velocity is meaſured by the

Moment of Time, the Body will be found in C , Arch of the CircleA bdeſcribe on the Center of
in the fame Plain with the Triangle ASB ; join Attraction , and the Circular Velocity of a Body

SC and the Triangle S B C , becauſe of the Pa- moving from B to C is meaſured by the Circular
tallels S B and C x, will be equal to the Triangle Arch B C.

and conſequently it will alſo be equal to

the Triangle SAB: In like Manner, if the Cen D E F: IV.

tral Force ( or Vis Centripeta ) act ſucceſſively in

C , D, &c. and make the Body in ſuccellive Mo- Conatus Excufforius is meaſured by a Line let

ments of Time de ſcribe the Lines CD, DE, &c . fall from a Pointinfinitely near to another Point,

they willbe in the ſame Plain , and the Triangle Perpendicular to a Line drawn to touch the Curve
SCD will be equal to the Triangle SBC, and in that other Point : whence it is manifeſt thatthe

SD E will be equal to SCD = SBC. Whence conatus ExcufforiusCirculationis, or Gonatus Cen
it is manifeſt that the Body revolving about an im - trifugus may be expreſs’d by B N the verſed Sine of

moveable Center in an immoveable Plain, deſcribes the Angle of Circulation CSN ( or by ck, becaufe

equal Areas in equal Times ; and by Compoſition , the Differencebetween the Radisc, SP is incom

the Area SACS is to the Area SAES, as the parably little ) for the verſed Sine is equal to a

Time which the Body takes to deſcribe that, is to Tangent drawn to the other End of the Arch.

the Time it takes to deſcribe this.

Vol. II. O 2 DEF.

SB x,
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DEFIN . V. LEMMA II.

Solicitatio Paracentrica Gravitatis velLevitatis, In unequal Circles ABD, GbE, if the infini

or the Paracentric Solicitation of Gravity or Le- nitely little Arches B D , b'd be equal, then the

vity, is expreſs’d by the right Line A L , drawn verſed Sines BN, b n of theſe Arches will be reci

from the Point A,Parallelto theRay SB ( infinite- procally Proportional to the Radii S B, Sb.

ly near S A ) until it interſeet the Tangent B L.

(

LEMMA I.

F

E

m
K
B
M

ich

C

D

Theverſed Sines of infinitely little Arches are in a

duplicate Ratio of the Chords of the ſaid Arches.

Let the right Line AD touch the Circle ABG

in A, then D A B is the Angle of Contact ; Let

AB bean infinitely little Arch , A B the Chord,

and AC the verſed Sign thereof,'I ſay AC or B D

is as the Square ofAB ; that is, if another infi

ntiely little Arch Ab be taken, then the verſed

Sine Ac ( or bd ) : Verſed SineAC ( or B D ) ::

Abq : A B 2 .

S

A
A eded

G

Produce SD unto E , and draw E F Parallel to

Sb, and draw the Lines D N , EK, d n perpendi
cular to SB.

!

Sbq
BD a.

SB

b 9 : B DA

Then it is, b K : BN:: Sb :SB.

R
And bn:bK ::bdq :bEq.

Sb

But b E BD.

SB

Draw the Diameter AG , and draw the Lines

GB,Gb; then bythe Property of the Circle, we Therefore, bn : BN:: Sbx BDq:

have AB 9= AC * AG and Abq = AG * Ac;

whence it is, AB 9 :Abq :: ACX AG : AC *

AG :: AC: Ac::BDib d . That is, bn : BN :: Sb SB .

the Point A , then the Chords A B, A b, are equal
pofing . d.

to the Arches AB, Ab,and conſequently the Ver

ſed Sines AC, Ac, or the Subtenfes of the Angle We have b n : BN :: SB : Sb. Q. E. D.

of Contact B D , b d , are in a duplicate Ratio of

the conterminalArches AB, Ab. PROP. II.

And if the Lines B E , be, ſubtend the Angle of

Contact D AB, and beParallel to any Line (leſs TheConatus Centrifugi ( or Vires Centripetæ ) of

than the Diameter AG ) drawn within the Circle, Bodies revolving inequal Circles, with an equa

as A R , then the Lines B E , be, will be as the ble Motion , are in a duplicate Ratio of their

Squares of the conterminal Arches AB, Ab, for Velocities.

BD : bd :: BE : be :: ABq:Abq.

TheConatus Centrifugus is equal to the verſed

COROLL ART. Sine of the Angle of Circulation, and the verſed

Sines of Arches infinitely little are in a duplicate

The Subtenſes of the Angles of Contact of Ratio of the Chordsof thoſe Arches ; that is, in

Curves, whoſe Curvature in the Point of Contact a duplicate Ratio of the Arches themſelves, and

is the ſame with that of ſomeCircle ( or when the the Velocities ( the times being ſuppoſed equal)

Difference between them is incomparably little ) are as the Arches, therefore the Conatus Centris

are in a duplicate Ratio of the conterminal Arches. Ifugi are in a duplicate Ratio of the Velocities.

CONSEC
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> 1

the Radii, that is, if $69 .
BDA

BD bda

1

B.Da'

!

Sba

SBI ::
:

BDA

bdg

sba

SBY

- Sbax
BD9

bda

:

Sb

:

Sbq . S B 9
CONSECTARY I. ::Sb :SB,

bdb

Sb * SB a Ś BxSba

If two Bodies B, b, revolve in unequal Circles, then itwillbe b n : B N ::

ABD, Gb E , and deſcribe the Areas S BD,Sbd ;
then the conatusCentrifugi ( orVires Centripeta }:: ( by ſubſtitution ) SbxSB: 3bx SB ; that is,

S b

DC, dc, will be in a Ratio compounded of the the Vires Centripete are equal; and becauſe

duplicate Ratio of the Velocities dire &tly, and bbda
SB

the ſimple Ratio of the Radii inverſely.
therefore ✓ Sb : ✓ SB::bd : B D ;

For if the Radii be equal, the Conatus Centrifugi

are as the Squares of the Velocities ; and if the that is, theVelocities are in a Subduplicate Ratio

Velocities be equal, the Conatus Centrifugi are reci- of theRadii. Et vice verſa.
procally as the Radii ; therefore if neither the Ra

dii nor the Velocities be equal, the Conatus Cen CONSECTARY VI.

trifugi are in a Ratio compounded of the Rationes

of the Squares of the Velocities directly, and of And if the Squares of the periodic Timesbe as

the Radii inverſely.

This Corollaryis demonſtrated more univerſally, the Squares of theRadii,that is,if
bdg,' B Da

in one of the Steps of the Second Lemma ; for it
S b SBI

bdq , BD9 Sbq :S Bq,then it will bebn : BN ::
is there , bn : BN::

Sb SB
SBⓇ Sbq

:: ( by ſubſtitution ) Sb S B 9 :
CONSECTARY II. 9

SB * Sbq :: SB : Sb ; that is, the Vires Contri

And if the Bodies B, b, deſcribe the equal pet« (or Cinatus Centrifugi) are reciprocally as the

Areas BSD and b Sd in equal timesthat is,a Radii; and becauſe (in this Suppoſition) SBq *7 da
SBB DESbx bd , then bd : BD :: SB :

S d) then the Velocities B D and b d will be reci
therefore B D = bd ; that is,procally as the Radii, and the Squares of the Ve

focities will be as the Squares of the Radii inverſe. the Velocities are equal; Et vice verſa.

ly , whence the proportion bn : BN ::
CONSECTARY VII.

B D I will become bn : BN ::
SB 9. Sbq

SB Sb SB If the Squares of the periodic Times be as the

Sbq . SBI
S B :SB1', that is, the Conatus Centrifugi are Cubes of the Radii, that is, if
reciprocally in a triplicate Ratio of the Radii.

: SB '. Then it will bebn : BN::
:

CONSECTAR Y III.

SB * Sbq

:: SB ⓇS B : S B Sb':: SB2
If the Velocities bedirectly as the Radii, then

the periodic Timeswill be equal, and the Analogy : Sbq; that is, the Vires Centripeta are recipro

bn : BN :: BD 9willbecome bm : B Ncally in aduplicate Ratio of the Radii; and be
Sb SB SB Sb .

cauſe

:: Sb : SB; that is, the Conatus Centrifugi are
therefore VSB: / Sb ::

bdq = BDq !
proporcional to the Radii. · bd, BD ; that is, the Velocities are reciprocally

in a ſubduplicate Ratio of the Radii : Et vice
CONSECTARY IV.

verfa.

If the Bodies B, b, deſcribe the Arches B D , SCHOLIU M.

bd in equal Times, then the periodic Time of b

Sb And becauſe it is found by Obſervation , that the
will be to the peroidic Time of B , as is to

Squares of the periodic Times of Planets, are

S B as the Cubes of their Distance from the Sun ;

becauſe the Times are directly as the Spaces and that in equal Times they deſcribe equalAreas
BD

and reciprocally as the Velocities; and becauſe about the Sun : Therefore it is manifeft, that the

Sun is the Centre of all the Planetary Motions ;

bn : BN (::dc:DC ) : :: and that theVis Centripeta (or Force ofGravity )
Sb SB

of one Planet, is to the Vis Centripeta of another
SB Sb

: :( Multiplying by SB * Sb) Planet, as the Square of this Planet's Diſtance

from the Sun, is to the Square of that Planet's

SBSB2 SB ~ Sb 9 . Diſtance from the Sun.

Therefore the
It is alſoevident that thoſe Planets which are near

Vires Centripeta are in a Ratio compounded of eft the Sun move ſwifteft, for the Velocity of one

the Rationes of the Radii directly, and the Spaces the Diſtance of this Planet from the Sun is to aPlanet is to the Velocity of another Planet, as

of the periodic Times inverſely.
mean Proportional' between the Diſtances of this

CONSECTARY V.
and that Planet from the Sun.

bdo . BD9:56
Sb * SB a

BDI

bdg

bd9

.

bd

;
.

bda BDI
:

.

:

BDA 2
bda

BD 9 b da

.

And if the Squares of the periodic Times be as

PROP.

I



A S T A S T

PRO P. III . CONSECTARY I.

the Area which a Body, revolving about an im- Hence it appears, that if the Solicitation of

moveable Center, deſcribes by Rays drawn to the Gravity prevail, then NV - Nm will be Ne

ſaid Centre, be proportional to the Times ofDe- gative, that is ,Nm will be greaterthan NV,

ſcription, the Elementum or infinitely little In- and the deſcenſive Paracentric Velocity increaſes,
Crement or Decrement of the Paracentric Impe- and the aſcenſive decreaſes. But if twice the Co

tus is equal to the Difference or Sum of the Para- natus Centrifugus prevail, then NV-- Nm will

centric Solicitation ( Solicitation of Gravity, or be poſitive, and the aſcenſive Paracentric Velocity

the Impreſſion made by the Adion of Gravity or increaſes, and the deſcenſive decreaſes.

Levity, or anyſuch like Cauſe ) and twice the

Conatus Centrifugus, viz. to the Sum , if it be
CONSECTARY II.

the Solicitation of Levity ; or to the Difference,

ifthe Paracentric Solicitation ariſe frem the If the Elementum , or infinitely little Increment

Action of Gravity. or Decrement of the Paracentric Velocity be given,

the Solicitation of Gravity or Levity may be found ;

From the Points P and M , draw the Lines for the Conatus Centrifugus is always given, ( by

Pv, Mo perpendicular to SN ; then becauſe Conf. 2. Prop. 2.) it being conſtantly in a triplicate

the Triangles P S N, NSM are equal, ( the Reciprocal Ratio of the Radii.

times being ſuppoſed equal ) therefore ( becauſe
PROP. IV.

А

The Angles which a Planet deſcribes about theSun,

in equal Times, are reciprocally in a duplicate

Ratio of the Radii.el

9

F

x

The Circular Velocities are in a Ratio com

pounded of the Rationes of the Angles and
I

Radii , jointly ; therefore the Angles are in a Ra

tion compounded of the direct Ratioof the CircuR

С M lar Velocities, and the reciprocal Ratio of the
B

Radii : But becauſe in equal Times the Areas are
E

equal, ( Conf. 2. Prop. 2. ) therefore the Circular

Velocities are reciprocally as the Radii, and con

ſequently the Angles are reciprocally in a duplicate

N Ratio of the Radii .

S!
And ſuch are the apparent Diurnal Motions of

the Planets obſerv'd from the Sun ( for Days, in

ſuch Caſes, are Parts of Time little enough , eſpe

cially in Planets more remote from the Sun) which

are almoſt reciprocally as the Squares of their Di.
D

ſtances from the Sun ; ſo that a Planet, in a given

Element of Time, deſcribes but the fourth Part of

the Baſe S N is common to both ) the Altitudes that Angle, which it would deſcribe at half its

Pv, Mo are equal; take Nn= LM , and preſent Diſtance from the Sun.

draw Mn parallel to LN ; then the Triangles

PNV, M no will be equal and fimilar, and PN LEMMA III.

=Mn, and Nv= on; again in the Right Line

SN ( produced if need be) take SV = $ P , and The Spaces which a Bodydeſcribesin the brginning of
Sm=SM, then is N V the Difference between its Deſcent, are in a duplicate Ratio of the Times.

the Radii SP, and S N , and Mm is the Diffe
rence between the Radii SN and SM ; now Let the Right Line A E be divided into an

NV is = (No ).no + Vv ; and Nm is = infinite Number of equal Parts d D, e E, 6990.

Nn tnozom , therefore NV- Nm = repreſenting equalMoments of Time ; and draw

Vu ti mo— Nnto the differentio differen

tial, or infinitely little Increment or Decrement of

the Paracentric Velocity, = 2m0- Nn( becauſe

Vu andm o, the verſed Sines of two Anglesand

Radii, whoſe Difference is incomparably little, are

equal.) Now the Difference between the Radii

SP, SN, and SN , SM, expreſſes the Paracen

tric Velocity, and their Difference again is the infi.

nitely little Increment or Decrement of the ſaid

Paracentric Velocity ; and mo or Vv is equal

to the Conatus Centrifugus Circulationis, and Nn

is = to the Solicitation of Gravity ; therefore the the Ordinates B D, EC, 60°c. proportional to the

Elementum of the Paracentric Velocity is equal to Velocities of the heavy Body, at the end of the

the Difference between twice the conatus Centri- Times repreſented by A D , and AE, and de

fugus ( 2 m0 ) and the ſimple Solicitation of Gra - ſcribe the Curve A B C. Now becauſe the Space

'vity ( Nn ) or (which may be proved in like which a Body deſcribes, is proportional to the

manner ) to the Sum of twice the Conatus Centri- Time of Deſcription, and the Velocity jointly ;

fugus, and the ſimple Solicitation of Levity. it
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bir

l. E. D.

BR

it is evident, that the Space which the heavy again , becauſe Pd and p b are ſuppos’d to be de

Body deſcribes in the Moment of Time D d , is ſcribd in equal Times, therefore dc is to br, as

proportional to the Rectangle D b ; and the Space the Vis Centripeta inP is to the VisCentripeta in

which the ſame beavy Body deſcribes in the Mo - R; whence it is evident that B R is to b'm in a

ment of ſime E e, is proportional to the Rectan- Ratio compounded of the Rationes of the Squares

gle Ee : Whence the Space which the Body de- of theTimes in which the Arches P B, p b ard

fcribes in the Time A D , is to the Space it de- defcrib'd, and of the Vis Centripeta in Pto the

fcribes in the Time AE , as the Curvilineal Vis Centripeta in p ; that is, ( becauſe the Times

Space A D B , is to the Curvilineal Space A EC, of deſcribing the Arches PB ,pb , are proportional

but when the Bodybeginsto deſcend, theOrdi- tothe Triangles PSB, PS b, orto the Rectangles

nates D B , EC are indefinitely nearthe Point A ; SPⓇ BT, Spxbt. )

in which Caſe the trilineal Figures ADB, AEC

become re& ilineal ſimilar Triangles, the indefi- BR :br :: V * S P9 * BT 9: 0 * Spa* btgi

nitely little Portions A B , B C being in the ſame -BR

;freight Line. Now the areas of ſimilarTrian- | And by diviſion
"SPq * B Tg : Spqxbtqgles are in a duplicate Ratio of the Homologous V : 9.

Sides ; that is, the Area ABD : Area Aeč ::

O Spq*btq . ŠPq * BT 4.:V :1:AD ' : A E 9 ; therefore the Spaces which a
BR BR

heavy Bodydeſcribes in the Beginning of its De

Scent, are in a duplicate Ratio of the Times. SPqxBT9That is,the Vis Centripeta in P is as the Solid

inverſely.

P R O P. V. Problemi í.

This may be more briefly demonſtrated

if a heavy Body revolving in the Periphery of a Curve, thus: Ifthe Times be equal , B'R isastheVis

about an immoveable Centre, deſcribeAreaspro- | Centripeta ; and if the Vis Centripeta begiven ,

portional to the Times ; 'tisrequired to find the then B R ( Prop. 1. Lem . 3.) isas theSquare ofthe

Law of the Vis Centripeta tending to theſaid Times; and if neither the Times nor theVis
· Centre . Centripeta be equal, then B R is ( ſuppoſingV

to theVis Centripeta in P, and T=to the Time
Suppoſe a Body P to be projected in the of Deſcription ) as v T, therefore V is asBR

Line P R from P towards R, and let the Body

-7 ;
at the ſame Time be attracted by a Force in S, ſó and becauſe the Time is as the Area PS B , or

as the Rectangle S PⓇ BT, therefore V is as

BR

directly, or as
S. Pq * B Ta!

int

SPų B T2 BR

verſely. Q. E. D:

COROLL ART.

T

Hence if any Figure, as A PÞ; be given, and

A the Point S, to which the Vis Centripeta tends;

then the Value of the Solid
S P9 x B T2

BR

determined from the Nature of the Figure ; and

conſequently the Law ofthe Vis Centripeta, which

is reciprocally as the ſaid Solid, may be found.

that by a Motion compounded ofthe proje&tile
PRO P. VI. Problem II.and attractive Forces, it deſcribe the Curve A P p ;

and let the Line P R touch the ſaid Curve in

P; drawSP,and aſſumeany Point Binthe ifaBodyrevolvein the Periphery of an Ellipfis ;
Curve indefinitely near P ; and draw B R pa 'tis required to find the Lawof theVis Centras
rallel to S P , and B T perpendicular to SP ; al peta, tending to the Focus of the Ellipfis.

fumeanotherPoint pin the Curve ; and draw Sp,

the Tangent p r and r b parallel ,and b t per

pendicular to Sb, and ſuppoſe the Body deſcribes
Bв R

the Arches P di pb_in equal Times ; anddraw

dc parallel to ŚP : Then the Ratio of the Lineo .

la Naſcens B Rto theLineola Naſcens br, is com

pounded of the Rationes of B R to dc, and of
H

dc tobr : But ( Lem . 1. and Cor .) B R is to dc,

as the Square of the Arch PB, isto the Square of N
1.

the Arch Pd ; and becauſe the Arches P B , Pd

are indefinitely little, they are proportional to the

Triangles PSB, PSd ; ( Lemnia 3.,) that is , they
K

are proportionalto the Times the Body takes to de

ſcribe them , or to the Times which the Body takes

: to deſctibe the Arches P B, pb, and conſequently

B Risto dc, as the Square of the Time which the

Body takesto deſcribe the Arch PB, is to the Square Let AB D be the Elip is, and S the Focus to

of the Time it takes to deſcribe the Arch p b ; which the Vis Centripeta tunds. Draw the Axis

AN

B

ra

it

maybe

不
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AN; and A N , the Conjugate DiameterB E ; draw | Parabola, and the Vis Centripeta in P will be as

the Line P R touching the Curve in any Point ( P ) the Square of the Diſtance NP inverſively.

and draw the Diameter P G, the Conjugate-Dia

meter D K, P È perpendicular to D K , andQu
COROLL ART V.

parallel to P R : Draw S P interſecting DK

in H , and interfecting Qvin x ; and draw Q R pa
The ſame things being ſuppos’d, if the Focus 1

rallel to S P. Then (Hayes, Art. 51.)PHEAC ; be at more than an infinite Diſtance from S ; that

draw QT perpendicular to SP ;and ſuppoſe the is, if it fall on thecontrary Side of N in reſpect

2 BC
of S , then the Body will move in the Curve of an

q

Parameter of the Axis =L. Then, Hyperbola, and the Vis Centripeta will be recipro
AC

cally as the Square of the Diſtance from theFo

LxQR : L x P ) ::QR:Pv::Px : Pv :: cus S.

PH : PC :: AC : P C.
COROLLARY VI."

L x Pu :: Gux Pv :: L : Gv.

Gux Pv : Q09::CPq: C D q .
If the Focus 1 and the Vertex A be given ;

and if the Centre of Attraction S be ſuppos’d at

And becauſe Qoqis= Qx 9, when Q isinfi- an infinite Diſtance from 1, then the CurveAP
nitely near P. Therefore,Qx9(= Q09 ) : 9 19 :( by ſimilar Tri- will be a Parabola, and theVis Centripeta will be

the fame in every Point of the Curve , and contra

angles )HP ? T = 'AC9) : PF9: :( Hayes, Art. rily, if aBody moving at firft in a Streight Linie,

6c.) CD 2 : C B.9. be attracted to a Centre at an infinite Diſtance from

And multiplyingthe reſpective Terms of theſe the ſame, then that Body will move in the Curve
Analogies into one another, there will ariſe this; of a Parabola, and the Centre of Attractionwill
LX QR : QT9 :: 1 X AC x CP q : Gv x CBq'x CP | be in the Axis of the Parabola, at an infinite Dia

Viz. LX QR : QT9: : 2 BCI X CP4 : Gv x BQC X CP.ſtance from the Vertex.

LXR: QTq :: 2 PC :Gv.
SCHOLIU M.

But when the Point Q is indefinitely near P ,

then 2PC = Gv. It maybe obſerv'd thatthe Paracentric Solicitation

Whence L * Q R = QTq. ofGravity ,and the Vis Centripeta, are Terms
And multiplying both lidesofthe Equation by Signifying the ſame thing.

S PqxQT 9.

we ſhall liave L * SP9 =
OR ' QR

PRO P. VII.:

( Cor : Prop. V. ) Therefore the Vis Centripeta is

reciprocally as L * SP9; and becauſe Lis a de- The Solicitation of Gravity,orVis Centripeta of a

terminateQuantity, therefore the Vis Centripeta is Planet, is to the Conatus Centrifugus of the fame

reciprocally as the Square of (SP) the Diſtance of Planet, as its preſent Diſtance from the Sun is

the Body in P from the Centre of Attraction S. to the Parameter of the Planetary Ellipſis.

Q. E: 1.

Suspoſe S M = D), and L = to the Parame

GOROLLARI, ter of the Axis ;"and let t * L be a conſtant

Plane equal to twice the Elementary Triangle

The Parament of the Axis ( 1 ) is equal to,
А

!

,

1

SP9

Q 19

: Q R

COROLLART II.
p

។9

F

If the Centre of Attraction S, and the adja .

cent Vertex N , be ſuppos'd immovable, and if

the other Foci I approach nearer and nearer to S,

and at laſt coincide with the ſame, then the Body R
M

will revolve in the Periphery of a Circle, and the B

Law of the Vis Centripeta will be the ſame as in E

the Ellipſis.

COROLLAR III.
x

N

If the Vertex's A and N he given, and if the

Focus I coincide with A, and the Focus S coincide

with N , then thc Ellipſis A PN will become a

ſtreight Line coinciding with the Diameter AN,

and the Body will move in the ſame, without any
D

Attraction from without the Line.

txL

COROLLAR Y IV. MSN: Then the Arch Mm is
D

If the Vertex N , and the ( Focus of the Elip- M m is = t ? * L ?

ſis, or ) Centre of Attraction S be given ; and if 2 SM

the other Focus I be at an infinite Diſtance from t x L ’

$; then the Ellipſis NPA will degenerate into a
= to the Conatus Centrifugus.

I :

Again,

and3

Mina
and 120 =

D2

D :
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Mm

2

t * Li

Agair, the Solicitation of Gravity is as D. in

CORO L LARY.t ? * L ?

verſely, or as Mm ort . directly , or as
D ?

( dividing by the invariable Quantity į L ) the Axis drawn through the FocusS,intereas
Hence in the PointW (in which an Ordinate to

* 2 * L

directly. Whence 'tis evidentthat the Elliplis ) the Impeius which a Planet hath ac

Da

the Solicitation of Gravity is in the conatus Cen- equal tohalf theImpetus acquir'dfrom the Aphe
quired fince it deſcended from the Aphelion, is

2 x t ? * L

trifugus, as
is to or as D is lion to the Perihelion ; and in the ſaid PoineW,

D2 2 D 3 the Diſtance of the Planet from the Sun is = s, the

to D ; and becauſe :L is an invariable Quantity, Parameter of the Axis of the Figure.
the Rationes of the Solicitation of Gravity to the And the Impetus which a Planet, deſcribing any

Conatus Centrifugus are proportionable tothe Di- Arch of its Orbit, acquires, is to the Impetus ac
ſtances of the Planet from the Sun. quir'd in a Semi-revolution , asthe Angleof appa

rent Motion is to two right Angles; the Impetus

PRO P. VIII. here meant is that impreſs’d by Gravity or Attra

& tion, fimply conſider'd by themſelves, the contrary

The greateſt Afcenfive or.Decenſive paraćentrick Impetus ariſing from the conatus Centrifugusnot

Velocityof a Planet, is when the Diſtanceof the being conſidered.

Plan ?t from the Sun is equal to of the Para
PROP: X2

meter of the Asis of the Ellipſis.

To explain the Motionofa Planet through the whole
Draw S W perpendicular to the Axis AD, I ſay

Revolution ;and toſhiw how a Planet approaches
the greateſt Paracentrick Velocity is in Wor X.

For the Solicitation of Gravity is to the Co
to, and again recedes from the Sun ,Alternis Vi.

cibus.

natus Centrifugus, as D is to L ; and the Solicita

tion of Gravity is to twice the Conatus Centrifugus,
If a Planet be at its greateſt Digreſſion from the

as D is to L ; and becauſe S W = D is = L
therefore in the Point W (or X ) the Solicitation of San, or in the AphelionA, theConatusCentrifugus

Gravity, is equalto twice the Conatus Centrifugus and the Solicitation of Gravity, are lefs than it it

and ( by Prop. 3.) conſequently the Fluxion of viz. in the AphelionA,the Solicitation of Gra
;

the Paracentrick Velocity is = 0 : Whence it is
evident, that if on S asa Centre,a Circle be devity is greater than twice the Conatss Centrifugus,
fcribd with a Radius = theParameter of the ( becauſe $A , the Diſtance oftheAphelion from
fcribd with a Radius = the Parameter of the the Sun , is greater than the Parameter:S W )
Axis, it will cut the Orbit of the Planer in two

therefore the Planet will defcend towards the Sun

PointsWand X,inwhich the greateſt Paracen trick in the Curve Line APMD,and ( Prop. 3. ) the

Velocity happens . ..
deſcenſive Impetuswill continually increaſe, as in

heavy accelerated Bodies, ſo long as the Solicita

CORO L L A R Y. tion ofGravity is ſtronger thantwice the Conatus

Centrifugus : For the deſcenſive Paracentrick Moti

The Conatus Centrifugus of receding from the on increaſes, as long as the Solicitation of Gravity

Sun , is always leſs than theSolicitation of Gravity ; is greater than twice the Conatus Contrifugus ; and

for the Solicitation of Gravity is always to the therefore the deſcenſive Paracentrick Motion will

Conatus Centrifugus, as the Diſtance of the Planet increaſe (although the infinitely little Increment of

from the focus is to partof the Parameter of the Paracentrick Motion decreaſe at the ſame time)

the Axis; and in the Ellipſis, the Diſtance of a until the Planet arrive at W , in which Point the

Planet from the Focus, is always greater than part Solicitation of Gravity is equalto twice the Cona

of the Parameter ofthe Axis. Therefore, 69c. tusCentrifugus ; and conſequently the Paracentrick

Velocity is greateſtat W , when the Diſtance of

PRO P. IX .
the Planetfromthe Sunis equal to the Parameter

of the Orbit : Afterwards, although the Planet con

The Impetus which a Planetacquires.(during the until it cometo D, yetthe ParacéntrickVelocity
tinues to approach nearer and nearer to the Sun ,

wholetime of its Motion ) by the continuedAt- until it cometoD, yet the Paracentrick Velocity

tractionof the Sun, are proportional to the An- twicethe Conatus Centrifugus, as the Diſtance of

gles of Circulation ; that is, as the Angles of the Planetfromthe Sun, is to the Parameterof

apparent Motion from the Sun.
the Orbit ; and conſequently, all the while the

Planet is in deſcribing the Portion of the Orbit

I ſay, That Impetus which a Planet acquires, as WD X, twicethe Conatus Centrifugusis greater than

it moves from A to P, is to the Impetus which it the Solicitation of Gravity ; and from W to D

acquires , moving from A to M , as the Angle ASP the Paracentrick Velocity decreaſes; which it con

is to the Angle A SM : For the Increments of tinues to do, until the Centrifugal Impreſſions col

thoſe Angles ( Prop . 4. ) are reciprocally as the lected into one, from the Aphelion A, preci ely

Squares of the Radii or Diſtances ; that is ( Cor.deſtroy all the Impreſſions of Gravity collected

Prop . 5. ) as the Solicitations or Impreſſions of into one, from the Aphelion A , or until the Cen

Gravity : Therefore the Sum of theſe is proporti- trifugal Impetus be equal to the Centripetite Impe

onal to the Sum of thoſe; that is , the Sum of all tus . Now this happens in the Perihelion D, where

the Impetus or Impreſlions ofGravity acquir'd from the Paracentrick Velocity vaniſhes, and in which

A to P , is to the Sum of all the Impreſſions of the Conatus Centrifugus and Solicitation of Gravity

Gravity acquir'd fron A to M, as the Angle at are equal and contrary, ſo that the Planer cannot

ASP is to the Angle AS M. approach nearer the Sun than it is in this point D.

Vol. ' II . P After
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Afterwards, the Motion being continu'd : As A to D , and the Impetus acquir'd from A to Wis

the Planet hath hitherto approached to , ſo now it = to that acquir'd from W to D ; for the Impetus

begins to recede from the Sun inthe Focus S, and areproportionalto the Angles of apparent Motion ,

endeavours to move from D by X towardsA.' For and the Angles A S Wand WSD are right An

twice the Conatus Centrifugus, which began to ex- gles.

ceed the Solicitation of Gravity in W , continues

to prevail from D to X; and therefore, ſeeing the
CONSECTARY III.

Planet begins to move (as it were anew ) from D

to X , the former contrary Impetus ( mutually de- Hence to determine the Species of the Planetary

Atroying each other ) the Centrifugal Paracentrick Ellipſis ; the focus of the Ellipſis S is given ; and

Velocity increaſes fromD to X, but the Increment the Point A where the Planet is when the Sun be

thereof,or the Impreſion decreaſes, until the Pla- ginsto attract it,being ſuppoſed at the greateſt
net arrive in ¥, where the Solicitation of Gravity Diſtanceof the Planet fromthe Sun, the remoter

is equal to twice theConatus Centrifugus; therefore Vertex of the Elipſis is alſo given ,and the propor

the greateſt Centrifugal Paracentrick Velocity is tion between the Solicitation of Gravity,or Force

in X ; from X to A, the Solicitation of Gravity of Gravity, wherewith the Sun begins to attract

prevails above twice the Conatus Centrifugus; and the Planet in A , and the Conatus Centrifugus in

conſequently, the Centrifugal Paracentrick Velocity the ſame Point Abeing known ; theprincipalPa

decreaſes, until the Planetarrive in the Aphelion A , rameter of the OrbitWX ,or an Ordinate applied

in which pointtheConatus Centrifugus and Solici- to the Axis in the Focus S, maybe found . For

tation of Gravity become equal and contrary, and S A (given) is toSW ( = the Parameter of the

conſequently mutually deſtroy each other : And thus Orbit) asthe Force of Attraction in A is totwice

the Planet retyrns to A, from whence it departed, the ConatusCentrifugus, and ifthe Parameter be

and begins and finiſhes new Revolutions fuccef- fubftracted from S X, the greateſt Diſtanceofthe

fively, and without Interruption.
Planet from the Sun , the remainder will be to SA

as S Ais to SD ; therefore AD the tranſverſe Axis

CONSECTARY I.
of the Ellipfis is alſo given : Whence the Planetary
Ellipſis may be deſcribd.

Hence we have fix remarkable Points in the

CONSECTAR Y IV .
Elliptic Orbit of a Planet, viz. four obvious, A

the Aphelion, D the Perihelion ; Eand B the mean

Diſtances ( for S B orSE is=thetranſverſe tation of Gravity, and twice the conatus Centrifu
A Planet will deſcribe a Circle when the Solici:

AxisAD , and conſequently an Arithmetical Mean

between SA andS D , the greateſt and leaftDi- gus are equal atthe Beginning ofthe Attraction;
for in that caſe they will remain equal, there be

ing no Cauſe to make the Planet approach nearer
to, or recede farther from the Centreof Attraction

about which it revolves ; but when in the Begin

ning the Force of Attraction and twice the Conatus

Centrifugus are unequal ( provided the ſimple Co

natus Centrifugus be always leſs than the Attra

& tion ) then the laid Planet will deſcribe an Ellipfis

and if the Force of Attraction prevail, the Point

where the Motion begins, is the Aphelion ; or if
L

twice the Conatus Centrifugus prevail, then the
faid Point is the Perihelion .

n以

ml

F

PRO P. XI.
В. E

X

S.

if ſeveralBodies rovolve round a commonCentre,

and ifthe Vires Centripetæ be reciprocaly asthe

Squaresof their Diſtances from thatCentre,

then in Elipſes,the Squares ofthe periodic Times

will be as the Cubes of the tranſverſe Axes of

the Ellipſes.

D В R

P

D

HI

N
A

greſſion of a Planet from the Sun) and two more,

viz. W and X , being theExtremities of the Para

meter ofthe Orbit applied to the Axis in the Focus

S , which Points happen in the greateſt aſcenſive

or defcenſive Paracentrick Velocity,

Ć

I

K

CONSECTARY II. E.

The Impetus which a Planet acquires by the

A&ion of Gravity from A to W is equal to half Reaffame the Symbols in Prop.6 . then the Para

the Impetus which it acquires in its deſcent from meter of the Axis of the Figure L ( Prop. 6. Cor. 1.)

I
is
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QTq
when the Point Qis infinitely neat

or Levitating Force, whereby they mutually avoid

OR
one another, till they come within the Diſtance

P, and if the Times be equal, then QR is directly where the attracting Force begins. See Attračtion:

as the VisCentripeta,orreciprocally as (the Square For as the LearnedMr. Halley obſetves, atthe cloſe

of the Diſtance ) SP9 ; therefore L is as Q Tqx of
SP 9 ; that is, the Latus Rectum ( L ) is asthe curial Cylinder, at anyElevation above the Earthy

Square of the AreaLT * S P;and theArea Şurface. See Phil.Tranf.N.187. It ſeemsa very

gT SP, or GT*SP is in the ſubduplicate herd Queſtion, that the Texturé or Compoſition of

Ratio of the Parameter ( L. )
Parts can be capable of ſo great an Expanſion and

And ifthe periodic Times be equal, the Areas Contraxionas is found to be in the air,and can

of the Ellipſes, arein a ſubduplicate Ratio of the ſcarcebeaccounted for,from comparing it to Woolly,

Parameters ; and if the Parametersbe equal, the or ſuch likeSpungy Bodies.

Areas are proportional to the periodic Times; ATTAINTED , in the common Law is uſed

and if neither the Parameters nor the periodic particularlyfor ſuch as are found guilty of ſome

Times be equal, then the Areas of the Ellipſes are Crime or Offence, eſpecially Felony or Treaſon :

in a Ratio compounded of a ſubduplicate Ratio Buta Man is alſo ſaid to be attainted of Diffeiſin.

of the Parameters, and the ſimple Ratio of the Weft. 1.C. 24.and 36. and 3. Ed. 1. A Manis at

periodic Times ; therefore theperiodicTimes are tainted twoWays; by Appearantz or by Proceſs.

in a Ratio compoundedof the direct Ratio of the Attainder by Appearance,is either by Confeſſion,

Areas, and the reciprocalfubduplicate Ratio of the Battel, or by Verdiet. Attainder by Confeſſion is
Parameters. Now the AreasofunequalEllipſes,are when a Man pleads Guilty, and dothnoc put him

( Art. 105. Hayes N° 4.) in a ſubduplicate Ratio ofſelfupon his Country for Tryal. A Man is at

the Parameters, and theſubduplicate Ratioof the tainted by Battel , when being appealed by ano

Cubes of the tranſverſe Axis jointly. Therefore the ther, and chuſing theCombatrather than the Jurys

periodic Times are in a Ratio compounded of the he is vanquiſhe; and he is attainted by Verdić

lubduplicate Ratio ofthe Parametersdirectly, the whenhe is found Guilty by aJury.

ſubduplicate Ratio of the Cubes of the tranſverſe ATTAIŅDER by Proceſs, is otherwiſe called

Axes directly, and the fubduplicate Ratio of the Attainder by Default or Ulary, and is wherea

Parametersinverſely; that is, the periodic Times Perſon flieth and is not found, afterhehath been

are in a ſubduplicate Ratio of the Cubes of the threeTimes publickly called in the Country, and

tranſver e Axes, and conſequently the Squares of at laſt is Outlawed by Default.

the periodic Times are proportional to the Cubes
ATTENDANT, in Law is uſed in this Senſe,

of the tranſverſe Axes. Q. E. D. for one that oweth a Duty or Service to another;

or after a ſort dependech upon another. v.gr.There

COROLLARY.
is a Lord , Melne and Tenant. The Tevarić

holdeth of the Meſne by a Penny, the Meſne hol

The Squaresof the periodic Times of Bodies | deth over by two Pence. The Meſne releaſeth to

revolving in Ellipſes, are as the Cubes of their the Tenant all the Right he hath in the Land, and

Dinances from the focus of the Figure or ) Cen- theTenant dies : Then thallhisWife beendowed
tre of Attraction ,

of the Land , and be Attendant to the Heir of the

third part of the Penny, and the third part of the

Rooks on this Subject ofAſtronomy ofmore im- twoPence, for ſhe ſhall be endued ofthe beſt pare
mediate and neceſſary Uſe are ſuch astheſe, of the Poſſeſſion of her Huſband. They ſay alſo ,

Gregory's Aftronomy Lat, in Fol. that where the Wife is endowed by the Guardian ,

Flamſtede's Doctrine ofthe Sphere at the end of the ſhall be Attendant to her Heir at his full

Sir Fonas Moor's i Vol. of Mathem.
Age.

N.Mercator's Aſtronomy, Lat.Lond.1676.8vo. ATTITUDES, in Painting or Sculpture, are
Gallendus's Aſtronomy, the proper Poſtures that the Figure ſhould be placed

Biſhop Ward's Aftronomy, in, ſo as agreeably to anſwer the Defign of the

Tacquet'sAftronomy, in his Opora Matb. Piece.

Halley's Catalogue of the Southern Stars. Ox- ATTRACTION . Sir Iſaac Newton at the end

of the Latin Edition of his excellent Book of Ops,

An Eſſay concerning the Cauſes of the Celeſtial ticks, Qu . 22. Thewsthat of thoſe Bodies which are of

Motions, in the Leipſick Acts of Feb. 1689. by the ſameNature, Kind, and Virtue, by how much
G. G. Leibnitz. leſsany Body is than another, the greater is its at

KepleriEpitome Aſtronomie Cipernicana. tractiv . Force, in proportion toits Magnitude.

Wing's Harmonicon Caleffe. Thus ’ris found that the Magnetick A traction is

Street's Aſtronomia Carolina. ſtronger in a ſmall Loadſtone, in proportion to its

Jer. Horrocci Op. Poft'uma. Weight, than in a larger : For the Particles of

Bageri Uranometria. ſma! Magnets , being nearer one to another ,

Rullialdi Aftronom . Philolaica . can more caſily combineor join their Forces into

Higenii Syſtem . Saturnianum . one. Wherefore the Rays of Light, being the leaſt

Whifton's Prele iones Aftroninice. of all Bodies that we know , muſtneeds have the

ATHENATORILM , in Chymiſtry , is a thick greateſt and ſtrongeſt attraétive Force; and how

GlaſsCover(or Head) fixe co a Cucurbire in ſome very ſtrongly thoſe Particlesd ) attract, may be col
Kinds of Sublimations. lected by thefollowing Calculation. The Attra

ATMOSPHERE. From what hath been ſhewn ction of a Ray of Light, with regard to theQuan:

in Vol. I. under this Word, it appears to be plainly tiny of its Master, is to the Gravity which any

impoflible to account for fo great a Rarefaction projected Body hath , in proportion to the Quantia

and Conderfation as is diſcovered to be in the Arty of Matrer in that Boily :: in a Ratio con

moſpherical Ait , without the suppoſition of the pounded of the Velocity of a Ray of Lighr, to the

Parricles of Matter being endued with a Rep :Wing Velocity of that projected Body, and of clie Flex

Voll. vse

onول0. in
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ure or Curvature of the Line which the Ray de- , alſo when Aqua fortis, Spirit of Vitriol or Nitre ,

fribes in the place of its Refraétion, to theCur- or any other corroſive Menftruum diſſolves Filings

vature or Flexure of the Line which the ſaid pro- of Iron or any other Metal with Heat and Ebulli

jected Body deſcribes. That is, ſuppoſing the In- tion ; 'tis plain that the Acid Particles of the Mena

clination of the Ray, to the refracting Surface be fruum attract and ruſh upon thoſe of the Metal

the ſame with that of the Horizon. And from with a very great Force, enter into their Pores with

this Propoſition he Calculates that the Attraction violence, and disjoynor ſeparatethe ſmall Corpuſcles

of the Rays of Lightisabove 10000000ccoccoco
of which the Metal is compoſed, one from another ;

a Thouſand Millions of Millions of Timesgreater tho' the Particles of the Acid Menftruum are drawn

than the Force of Gravity on the Earth's Surface, off at firſt when they are made by a moderate Heat,

according to the Quantity of matter in each ; and yet after their Union they with the Parts of the

ſuppoſing Light to come from the Sun thither in Metal, cannot be drawn off as yet hy Diſtillation ,

about ſeven or eight Minutes. And in the very but by a moſt intenſe and violent Heat.

roint of Contact of the Rays , their attracting When Spirit ofVitriolpoureduponcommon Salt

Force may be yet much greater. or Nitre, makes an Ebullition and Coaleſces with

Now ſuch a prodigious Force of Attraction in the Salt ; and when after this, if the Compoſt be

the Rays of Light cannot but l’ave wonderful Ef- diſtilled , a Spirit of Salt or Nitre will be drawn

feet; in thoſe Particles of Matter, with which they off much eaſier than without ſuch a Mixture ; it

are joyned in the Compoſition of Bodies ; and thews plainly that the Fixt Alkali of the Salt At
muſt cauſe that thoſe Particles attract one another, tracts the Acid Spirit of the Vitriol much more

and that they are moved variouſly among them- ſtrongly than it doth its own Spirit, and becauſe it
ſelves. cannot detain them both , itparts with its own Spirit

' Tis very probable therefore that the ſmall Par- freely. When Oil of Vitriol is diſtilld from an

ticles of Bodies have certain Virtues, Powers or equal Weight of Nitre, and from both is drawn

Forces,bywhich at a ſmall Diſtance they may act not off a Compound Spirit of Nitre, and thatSpirit is

only on the Rays of Light to Refract, Reflect or poured upon half its Weight of Oilof Cloves, of

Inflect them, but alſo mutually on one another, in Caraway-Seed, or any ponderous Oil diſtill’d from

order to produe moſt of the Phenorhena in Nature. vegetable or animal Bodies, or upon Oil of Tur

'Tis very well known that ſome Bodies do thusaet pentine, mix'd with a little Ballam of Sulphur to

On one another by the Attractions ofGravity,Mag- thicken it; when in any of theſe Mixtures an actual

netiſm and Electricity : And theſe Examples fhew Flame will be produc'd, 'tis apparent that the Par

what the Reaſon and Order of Nature is, and ticles of the Spirit and Oil muſt ruſh towards one

make it very probable that there may be yet ſome another with a ſtrong accelerated Motion, and

other Attractions, for Nature is very uniform and ſtruggle and fight with a moſt violent Force and

agreeable to it ſelf. Impetus. 'Tis the ſame thing when that compound

Nowthe Attractions of Gravity, Magnetiſmand Spirit is poured upon well rectified Spirit of Wins,

Electricity, extend themſelves toconſiderable Di- for a Flame will immediately ariſe on their Mix

ſtances, and therefore are commonly obſerved and ture. The Pulvis fulminans, as they call it, which

taken notice of by every one. But 'tis very poſli- is compos’d of Sulphur, Nitre and Salt of Tartar,
ble that there may be many others alſo, which are goes off with a more quick and violent Exploſion

contain’d in ſuchnarrow Limits, and performed then even Gun -powder itſelf. The Acid Spirits of

within ſuch a little Diſtance, as yet to have eſcaped the Sulphur and the Nitre ruſhing together with
all our Obſervations .

ſuch Violence, that all the Parts of the Powder are

For when Salt of Tartar runs per deliquium or, rarified, as it were , at once and all together.
diffolves into an Oil as the Chymiſts call it, 'tis Thus alſo common crude and impure Brimſtone

very probable that it is occaſion’dby ſome Attraction it ſelf, if it be powder'd and mingled with an equal
which is mutual between the Particles of the Salt, Weight of Filings of Iron or Steel, and with a

and thoſe of Water, which rove up and down in little Wateróbe madeup into thick Paſte, like
the Air in the Form of Vapour ; and the Reaſon Dough , the Sulphurwill act ſo upon the Iron , that

why common Salt, Nitre and Vitriol, don't run in five or fix Hours time, the Maſs will grow ſo

thus per deliquium , is becauſe they are without any hot as not to bear handling ,and at laſt willplainly
ſuch Attractions; and when Salt of Tartar hath burn and emit a Flame. Now from all theſe Ex

drawn as much Watér out of the Air as its Quan - periments, andfrom the Conſideration of the great

tity will bear, it draws no more, becauſe when it's Quantity of Sulphur that there is in the Earth, and

Saturated, the Attraction is at end . It muſt be alſo of the great Heat of the inner Parts of it,from
from its attractive Force, that the Water thus im- the hot Springs, the burning Vilcanos, the Fire

bibed by the Salt, cannot be ſeparated from it in Damps and burning Exhalations that are found in
Diſtillation, but by a vory violent Heat ; whereas, the Bowels of the Earth ; from the Conſiderations

Water will uſually diſtill off with a very eaſy Heat, of Earthquakes, Whirlwinds, and the wonderful
from other things. 'Tis much the ſame thing with Convulſions that the Sea is ſometimes put into ;

Oil of Vitriol, which till it is Saturated with it, we may underſtand , That the Particles of Bodies,

attraås the Moiſture of the Air in very conſidera- before at Reſt ( and 'tis the ſame thing alſo in all

ble Quantity, and afterwards parts with it with Fermentations, 609c. ) may be and are put into

great Difficulty. And when Oyl of Virriol and moſt violent Morions, by ſome Principle of very

Water beiug mingled together in the ſame Veſſel, great Force and Activity, which yet doth not dit

grow ſo hor, asit is known they will do, itappears cover it ſelf till the Parts approach and come very

plainly by that Hear , that a very great Motion is near one another; but that they do then attract
excited in the Particles of the two Liquors ; and one another with great Force and Rapidity, and

from that Motion it appears that their Particles in thereby produce their wonderful Effects.

mingling Coaleſce with a great force and Impe- Again, when Oil of Tartar per delignium is

tufioty,and conſequently attract or gravitate towards poured upon the Solution of any Metal, there is a

one another with an accelerated Motion. Thus Precipitation of the Metalline Particles produc'd,

which
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which all fall down to the Bottom of the Veſſel ; ATTRIBUTIVE Juſtice : See Juice.

From whence it appears, That the Particles of AVERCORN ,was anciently a reſerved Rent int

the Liquor are more ſtrongly attracted by Corn paid to Religious Houles by their Tenants or

thoſe of the Oil of Tartar than by thoſe of the Farmers.

Metal, and by that Attraktion are precipitated AVOIR DU POIS, in French ſignifies to be of

down from the Liquor :So alſo when a Soluti. juft Weight ; bur in Law 'tis taken in two Senſos,

on of Iron in Aqua Fortis will diſſolve Cadmia, and for a peculiarKind of weight of fixteen Ounces

precipitate its (ron ; or when a Solution of Copper to the Pound, and thereby diſtinguith'd from

wvill diffolve Iron, and let go the Copper (ſee depart) Troy. Weight , whoſe Pound hathbut twelve

&c. this ſeems to prove plainly, that the Acid Ounces : And alſo ſuch Merchandize and Goods

Particles are more ſtrongly attracted by thoſe of as are weighed by this Weight, and not by

the Metal that they diffolve,thanby thoſeofthat Troy Weight, asPitch, Tarr, Rojin, Wax ,Fleſh,

which is letgo. Whenwe find that thoſe Men- Tallow , Cheeſe, Soap, Hemp,Flax, Coppper, Tin ,

Aruums which will diſſolve one Kind of Metalor Lead, Steel, Iron , & c. Mr.Ward faith, he found

mix'd Body, won'ttouch another, it muſt be that i Pound Avoir du pois wasexactly 14 Ounces,

attributed tothe Attraction that there is between 11 Peny-Weights, 15 ; Grains Troy: And hefaith

the Particles in ſome Caſes, and there being no ſuch he can find no Law for the Introduction ofthis

in the other. And in the general it is owing to Weight, nor at what Time it came into Uſe

this Principle, that Heat, according to Arifotle's which it seems to have done only by Cuſtom

Definition of it,doth congregate or gather together See Weights in Vol.I.

homogeneousThings, and ſeparate thoſe which
areof AURELIA , is a Term uſed by the Natyrat

adifferent Nature: After thishe ſhews howon Hiftorians for the firſt apparent Change of the

this Principle, and by the Help of Chymical Ana- Eruca of any Inſect : 'Tis the ſame with what

lyſes, to cometo the Knowledge of what kind of ſomeWriters callNympha.

Parts natural Bodies are compoſed.
AURISCALPIUM® is an Inftrument to clean

TheReaſon why Drops of Water, or other li- the Ears.

quid Body uſually put on a ſpherical Form, he
AURORA Borealis is a white Pyramidal Glade

faith, is alſo from the mutual Attraction of their of Light, which Dr. Childry, Mr. Caſſini and

Parts; after the fame Manner as the Earth and Mr.Derham have mentioned as appearing likethe

Seasmake one round Body bythe mutual Attratti. Tailof a Comet in the Northern Hemiſphereof

on or Gravitati n of their Parts.
the fix'd Stars.

And becauſe when Metals are diffolv'd in Acids,
AUXILIUM ad filium Militem faciendum 66

they attract buta ſmall Portion ofthe Menſtruum ad filiam maritandam ,wasa Writformerly'directed

to them, therefore he concludes, that their Force to every County, where the King or other Lord

cf Attra &tion extends buta verylittle Way. And had Tenants, to levy of them a reaſonable Aidto.

as in Algebra, when affirmativeQuantities vaniſh wards theknighting of his Son, and Marriage of

and terminate, their negative begin : So inMe- his Daughter ; but this is now utterly taken

chanicks ,where Attraktion ceaſes to exert it ſelf, away bya Statute made 12 Car, 2. 6. 24 .

a Kind of repelling Force ſhould ſucceed ; and that
AXIS in Peritrochio. See its Deſcription in

there is in Nature ſuch a Forc ,ſeems to follow Vol. I.

from the Reflu &tion and Inflection of the Rays of
Light; for in both theſe caſes, the Rays arelrepel

led from Bodies without the immediate Conta&

of the reflecting orinfletting Body. And the ſame
Thing ſeems concludable from the Emiſſion of

Light; fora Ray of it, as ſoon as it is fhaken

out of the lucent Body by the vibrating Motion

of itsParts, and is got without the Sphere of its

Attraction, is propelled with a very great Degree
of Velocity ; audthe fame Force which in Refle

ation ſerves to repel the Ray, now ſerves to emit
it.

The Production of Air and Vapours doth alſo

ſhew , that there isa repelling Force ;for thoſe Par
ticles which are forced outof the Bodies by Heat

or Fermentation , as ſoon as ever they are out of

the Sphere of the Attraction of theſe Bodies, do

immediately recede from it, and from another

with a great Force, and do avoid coming together

again ; ſo that ſometimes they take up above a In this Inſtrument, and all fuch like, ( as all

Million of Times the Space whichthey did before, Crane-wheels, Mill-wheels, &c.the Vis Matrix ;

when they were in the form ofaDenſe Body,which which is to ſuſtain or lift upany Weight, need only

is ſo very great a Contraction and Expanſionasis be to ſuch Weight as the Perimeter of the Axis A B

hardly conceivable, if the Particles of the Air be is to that of the Tympanun or Peritrochium C D

only elaftical, ramoſe and coiled up one within ano- and then there willbean Aquilibrium .

ther, like the Tendrels of Vines, or Springs of From the Fabrick of the Engine, 'tis plain, that

Watches, as ſome have imagin'd : Nor indeed, the Weight Wis at every Revolution of the Axis

will any other Hypotheſis account for this wonder - rais'd ſo much, as is the Girt of the Axis ; and con

ful Phænomenon , but this of their being endu'd ſequently the larger the Axis, the quicker riſes the

with a repelling Force, by which they mutually Weight ( with a Proportionable Power ) bur yec

avoid one another, as well as the Bodies from the harder : and the leſs the Axis is, the power ri

whencethey at firſt came. ſes the Weight, but the eaſier.
Wherefore

7
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Wherefore if the Weight be to thePower, as to D, and from Q to F , if it be North Declina
the Perimeterof the Peritrochium isto the Perime- tion or from E to d , and from Q to f, if it be

ter of the Axis, then will the Velocity of the South, and draw the reſpective Parallel to the E

Power to that of the Weight, be as the Weight to quinoctial D F, or d f : Then ſet the Sun'sAl

the Power; and conſequently the Moment of the titude from S to A , and from N to O, and draw
Power will be equal to that of the Weight.

Wherefore 'tis plain, that the greaterthePerime

ter or outermoft Wall, the longer the Stick or

Lever DC : Or on theother, the leſſer the Dia

meter of the Axis, the eaſier will the ſame Force

move theWeightaſſigned.

AYDE, in Law, is where a particular Proprie
d

tor is impleaded , and not being able to defend the

Thingfor which he is ſo impleaded, he prayeth
ayde ofſome better able : which is done twoWays, A

oll

1. In a Plea real, and Tenens petit auxiliumde

A B fine quo reſpondere non poteft. 2. In a Plea S N

perſonal, and then the Defendant, petit auxilium

ad manutenendum Exitum . B

AYEL is a Writ which lies where theGrand - fa .

ther ( called by our common Lawyers Befayel, it

ſhould be Beſayeul) was ſeized in his Demeſne, as F

of Fee of any Lands and Tenements in FeeSimple,

the Day that he died, and a Stranger abaſeth and
e

entereth the ſame Day, and diſpoſſeſſeth the
Heir.

ASIAMENTA, Eaſements, in Grants of Con .

veyance and Demiſe did include any Liberty of

Paſſage, Hich -way, Water-courſe, or other cuſto- the Parallel totheHorizon , A O , where this Inter

mary Benefit for the Eaſe and Accommodation of fects, the Parallel of Declination will bethe Reprc

the Owners or Inhabitants ofany Houſe, or the ſentation of the Sun's Place, as at O 1 in Summer,

Tenants of any Land. Kennet's Gloſſary. or O2 in Summer. Fit then the Sector to the Ra

AZIMUTH of the Sun. To find ic-readily by dius AM, and MO, orMO1, or M O 2 thall

projecting Part of the Analemma,having theLa- be to that Radius, the Sine of the Sun's Azimuth

iitude of thePlace, and the Sun'sDeclinationand fromthe Eaſt or Weſt Southwards, according to

Altitude : With 6 of the Chords draw the Circle the Time of either Before or Afternoon ,.

PEZ for the Solſtitial Colure or Meridianof their If no Sector be at Hand, you may meaſure the

Place, and croſs it in the Center with the 2 Lines Azimuth on the Chords to the Radius of the

Zn and S N , at right Anglesto another for the Diagram thus; Set M A from the CenterCor

Azimuth of'E and N ,andforthe Horizon of in C's, on which Pointr , asa Center, with the

the Place. Set the Latitude from N toP, fo ExtentM O 2 ftrike above the Arch x'; for then

Hall P be the Pole of the World : and ſet it alſo a Ruler laid from C the Center, juſt to touch the

from the Zenith in Z to E, anddrawECO for the Convexity of the Arch 2 , will cut the Limb in

Equinoctial, draw alſo P U for its Axis. Then L, and then L S meaſurd on the Chords, will

from the Chords ſet the Sun's Declinrtian fromEgive you the Degrees of the Azimuth .
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ABYLONISH Hours. The Babylonians; Mercury in the Ciſtern, which abates the Force of

Perſians, and Syrians, ?c. accounted the perpendicular Preſſure, or the uſualGravity of

their 24 Hours of the natural Dáy to be the ere&t Column of Air, equal in Bale to theOri
gin from Sun -riſing, and to continue till the Sun fice of thieTubé.

terting of the next Day. Wherefore Hours thus BAROMÉTER Portable, is one that can be

accounted, and thus put'in ( as is common ) anong fafely and conveniently carried about from Place

the Furniture of Dials, árè in Dialling called the tó Place, without the Danger of ſpilling the Mer
Babyloniſh Hours. catý out ofthe Ciſtern , or letting the Air get in

BACK andBottom Nails; are ſuchas are made at thië Bottomof the Tube, or of the Mercury in

with flat Shânks that theymay hold faſt, andyet cluded in the Tube, breaking the Top of it off by
not open theGrain of the Wood. They areuſed the Motion it will be put into by being carried

for nailing Boards together for Coolers, for Gut- from one place to anothér. You may prevent the
ters to ſave Water under the Eaves of a Houſe, or two former Inconveniencies by tying fome gentle

for any Veffel made with Planks or Boards, and Leather faſt over the Brim of theCiſtern , which
deſign'd to hold the Liquors. muſt be of Glaſs or cloſe grained Wood ; and muſt

BALDACHIN , in Archite& ure,. is a Building have a Neck or Hollow round the Outſide of the

in Form of a Canopy or Crown fupported by Pil Brim to tie on the coverof Leather. And the

Jars, often ſerving for the Covering of an Altar. laft may be remedied , by either a way to ſcrew or

Some alſo call the Shellover a Door by this Name ſqueeze the included Mercury quite up to the Top

and pronounce it Baldaquin . of the Tube, ſo that the Tubein its Carriage from

BALLISTERS, are a Row of ſmall Pillars Place to Place ſhall be always full; or elſe by

which ſupport a Rail. Theyare ſometimes called pinching the Head of the Tube at about an Inch

Banniſters, and areplaced on Stairs, and in the from the Top, ſo as to make it there have a very

Front of Galleries, Balconies, 66 C. narrow Neck, not ſo big as a Straw : By which

BANK, is a Carpenter's Term for a Piece of Means the Force of the Mercury ſtriking againſt

Firwood unflit from 4 to 10 Inches Square, and of the Top, will be verymuch bridled, and there
any Length . fore theTube ſecuredfrom having its Top broken

BANNERET, was anciently a Knightmade in off.

the field with the Ceremony of cutting off the BARON hath divers Significations: Firſt, 'Tis

Point of his Standard, and making it as it were a uſed for a Dégree of Nobility vext to a Viſcount.

Banner. And this was accounted fo Honourable a Some of our Hiſtorians ſay, that ſoon after the

Knighthood, that they were allowed to diſplay Conqueſt, all Barons came to Parliament, and fat as

their Arms in the Field in the King's Preſence as Peers in the upper Houſe of courſe; but they be

Barons do. They were next to Barons in Dignity. ing then very numerous, it grew an Order and a

Henry VIIth made divers Bannerets upon the Cuſtom , that none Mould come, but ſuch as the

Corniſh Rebellion , A.D. 1495 : See Selden's Titles King thought fit to Call by Writ, which Writ ran

of Honour, Camden's Britannia, Sir Tho. Smith, then , pro hac vice tantum . But this State of the

Lib. de Rep. Angl.c.18. Nobility being very precarious,and depending ſole

BARBICAN , is a Term in Architecture taken ly on the Prince's Pleaſure, they at length got a

from the French, and ſignifies any Outwork be- lurer hold, and obtained of the King Letters Pa

longing to a great Building. tents ; and theſe were called Barons by Patent or

BARCO -Longo, isa ſmall, low , long, ſharp Creation, whoſe Poſterity are now Lords of Parlia

built Veſſel without a Deck, going with Oars and ment. And Cowel faith, there are nevertheleſs Ba

Sails ; much uſed in Spain . rons by Writ, as well as by Letters Patents ; and

BARGAIN and Sale, in Law , is a Contract thatthoſeare diſtinguiſhedfrom theſe by having

made of Mannors, Lands, Terements, Heredita- their own Sirnames annexed to the Title of Lord ;

ments , and other things,transferring the Property whereas Barons by Patent are named by their Ba

thereof from the Bargainor to the Bargainee. The ronies. The Original of Barons by Writ, Cam

Author of the newTerms of the Law faith, it den refers to Henry 3. and Barons by Patent or

ought to be for Money, Egc. and that the Fee- lim- Creation commenced in the Timeof Rich 2. To

ple paſſeth thereby, though it be not ſaid in the theſe Segar ( Norroy ), adds a third Kind of Barong

Deed, To have and to hold, the Land to him and his which hecalls Baron by Tenure ; and ſuch are the

Heirs ; and though there be no Livery Ed Seiſm Lords the Biſhops, who, by virtue of Baronies

made hy the Vender, ſo it be by Deed, indorſed, annexed to their Biſhopricks; fit in the upper

fealed , and enrolled either in the County where Houſe and are called Lords Spiritual .

the Land lies , or within one of the Courts of Re- BARON is alſo an Officer; as Baron of the Ex

cord at Weſtminſter, and this within 6 Months chequer, of which the Principal is called Lord

after the Date of the Deed : According to27 Chief Baron, and three others in that Court are
H.8. C. 16.

BARK; or Barquez is a Veffel with 3Maſts, "iThere are allo Barons ofthe Cinque Ports, which
viz. Main-maſt, Fore-maſt,and Mizen -malt, and are two Members of the Houſe of Commons cho.

carrying uſually about 200 Tuns. fen at each Port, and at the two Ancient Towns of

BAROMETER. In Phil. Tran. N. 292. there Winchelſea and Rye.

is a pretty Experiment of Mr. Hanvksbee, to thew BARON is alſo uſed for the Husband in Relari :

the Cauſe of the Deſcent of the Mercury in the on to the Wife ; which two in Law, are called

Barometer in Storms, to be the collateral Preſfure Baroñand Furne.

or Current of Wind on the Surface of the ſtagnant
The
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The Chief Magiſtrates alſo of the City of Lon- BEDMOULDING, in Architecture, is a Term

don, before they had a Lord Mayor, were called uſed by the Workmen for thoſe Members in a

Barons. Corniſh, which are placed below the Coronet or

Ever ſince the Reign of William the Conqueror, Crown ; and now -a-days a Bedmoulding uſually

the Biſhops hold their Temporaries per Baruniam conſiſts of theſe 4 Members, 1. an 0----G. 2. a

and by that are obliged to attend the King in Liſt, 3. a large Boultine, and 4thly, under the Co.
Parliament. ronet another Lift.

Sir W. Temple, in his Eſſayon Heroick Virtus, BEDRIP, Bedrepe, was the Cuſtomary Service

ſays, that Baronies were originally the larger Shares which inferior Tenants formerly paid to their

of the Lands of conquer'd Countries, which the Lords, in cutting down theirCorn, or doing any

Northern Invaders ( ſuch as the Goths, & c.)uſed | Workor Labourin the Field.
to divide among their Generals and Chief Com- BENDS, ina Ship , are the ſame with theWailes

manders; as the ſmall: r Shares divided amongſt or Wales, which are theoutmoſt Timbersofa Ship

the Soldiers were called Feudaor Fees ; and he on which the Men ſet their Feet in climbing up :

gueſſes the Word Baron to be of Northern Ori- They are reckoned from the Water the firſt ſecond,

ginal. and third Bend or Wail. They help much to

BASIL is the ſloping Edge of a Chiſſel, or of ſtrengthen the Ship, and have the Beams Knees
the Iron of a Plane uſed in Joinery. and Foot hooks bolted into them.

BATCHELOURS, i. e. Baſe Chevaliers BENEPED : They ſay atSea a Ship is benepped,

were Anciently a lower or inferior Sort of Knights, when it being a Nepe- Tide, the Water doth noc

as diſtinguiſhed fromBarons and Barnerets,which flow high enough to bring her off from the Ground,

then were reckoned the ChieforSuperior Knights. but of the Dock, over the Bar, &c.

And now our lower Corder of Knights which are BENEFICES. All Church Preferments , ex

inferior to Baronets, are called Knights Batche- cept Biſhopricks, are by ſome called Benefices :

lours. And ſo in our Univerſities, there is an Vid. Godolph.c. 18. And all Benefices areby the

Academical Degree of Batchelours, ( who have Canonifts ſometimes called Dignities. But we

the Title of Sir ) and which is inferior to that of now apply the Word Dignity to Biſhopricks, Dea
Maſters and Doctors. neries and Archdeaconries, and as ſome will have

BATTEN is the Workmens Name for a fcant it to Prebends.

ling of wooden Stuff from two or four Inches BENEFICES are either Parfonages, Vicarages,

broad, and about an Inch thick; the Length is or Donatives.

pretty conſiderable, but undetermined as to Num- Parfonages, are Churches endowed with Glebe,

bers. Manſe, Tythes, and all other Duties payable by

BEAD, in Architecture, is a Moulding which the Pariſhioners .
in the Corinthian and Roman Orders is cur and Vicarages, are Benefices which were created for

carved into ſhort Emboſſements, which look like the Maintenance of ſuch Clergymen as ſerved in

Beads born in . Necklaces : And ſometimes an Churches, where ſome or all the Tythes were im

Aſtragal is thus carved . propriated. At firſt the Vicar was a meer Curate ;

A Bead plain is ſometimes ſet alſo on the Edge but by Degrees ſomeof them got a ſettled Mainte
of each Faſcia of an Architrave. Its Convexity nance diſtinct from the Impropriator, which conſi
is uſually about a Quarter of a Circle, and differs fted of a Manſe and Glebe, and ſome Portions of

from a Boultine only in not being ſo large. A Tythes uſually ; but in ſome places only a Penſion

Bead is often placed on the lining Board of a from the Impropriator. And theſe are what the

Door-Caſe, and on the upper Edges of skirting Law calls perpetual Vicars,or Vicars endowed.
Boards.

Donatives, are ſuch as being exempt from the

BEAM, in any Building , is a Piece of Timber juriſdiction of the Ordinary are viſitable only of

lying acroſs it, and intowhich the Feet of the prin- the King or other Secular Patron , who puts his

cipal Rafters are framed . No Building hath lefs Clerk into Poffeffion of theBenefice, by Virtue of

than two of theſe Beams, viz . one at each Head ; an Inſtrument under Hand and Seal, without any

and into theſe Beams the Girders of the Garret Inſtitution or Induction, and without anyExamina

Floor are framed ; and if it be a Timber Build- tion by the Ordinary. But the Clerk is obliged

ing, into them theTeazle Tenons of the Pofts are to ſubſcribe the Declarations,and to take theOaths

allo framed. Theſe Teazle Tennons ſtand at right- enjoined by 14. C. 2. and 1.W.and M. the former ,

Angles to thoſe which are made on the Poſts to go before the Biſhop in whoſe Dioceſs the Donative

into the Raiſons, and the Reliſh or Cheats of theſe lies, and the latter before the Patron, faith Watfon.

Teazle Tennons ſtand up within an 1 Inch ofthe And if it be a Benefice with Cure, lie is alſo bound

Top of the Raiſon; and then the Beam is cauked to ſubſcribe the 39 Articles before the Biſhop , to

down ( which is all one as Dove-tailing acroſs ) read the Common-Prayer, and to make the ſame
till the Cheeks of the Mortices in the Beam con- Declaration as other Incumbents do.

join with thoſe of the Teazle Tennon on the BENEFICIO primo Ecclefiaftico habendo, is a

Poſts. Writ drected from the Queen to the Chancellor

BEARER , in Architecture, is a Poſt or Brickor Lord Keeper, to beſtow the Benefit that firſt

Wall , which istrimmed up between the two Ends ſhall fall in the Queen's Gift, above or under ſuch

of a piece of Timber to ſhorten its bearing, or to a Value, on this or that particular Man.

prevent its bearing with the whole Weight at the BENEVOLENCE is uſed both in our Statutes

Ends only.

BEAUPLEADER is, in common Law , a Writ the Subjects to the Sovereign.

and Chronicles, for a voluntary Gratuity given by

ADE

upon the Statute of Malridge for not fair Plead- BESANTINE was a piece of Money coined by

ing ; and this lies where the Sheriff, or other Bay- the Weſtern Emperors at Byzantium or Conſtanti

lift in his Court, will take a Fine of the Party, nople, and was of two Sorts, Gold and Silver, for

Plaintiff or Defendant, for that he pleaded not merly both Current in England: The Silver Belan

fairly . tine was the Value of two Shillings, and the Gold

Was
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was of the Weight of a Ducket, as Chaucer ſeems long ones ;ſome of which feed promiſcuoully on

to repreſent. Kennea's Gloſſary. Fleih, Inſects, and Fruits, as the Crow Kind, which

BENEFICIUM Cedendarum Astionum , is the are wholly black ; and the Pie_Kind, which are

Right which one Surety hath who is ſued for the party coloured : Some feed on Fiſh only, as the

whole Debt, to force the creditor by Exception King's-fifher ; and ſome on Infe&ts only, as the

to afſign over his Artion againſt the reſt of the Wood -pecker. And into ſuch as have aſmaller and

Sureries, or elſe he ſhall not force that one to pay a ſhorter Bill , whoſe Fleih is either white, asthe
the Debt. Poultry Kind ; orblackiſh ,as thePigeon and Thruſs

BENEFICIUM Diviſionis, in the Civil Law , Kind. The leaſt ſiz'd Kind of Land-Birds with

is a Right by which the Creditor ſhall be forced, ſtraight Bills and Claws, are called ſmall Birds ;

by way of Exception, to ſueeach Surety for their and theſe are of two kinds, viz.ſoft beaked,which

Share and Proportion, eſpecially when the reſt of have flender, ſtraight,and pretty longith Búls moſt

the Sureties are under the Jurifdi&tion of the ſame of them , and feed chiefly upon Infects ; or bard

Judge, andable to pay. beaked, which have thick and hard Bills, and fecd

BENEFICIUM Ordinis ſive Excuffionis, in the moſtly on Seeds,

Civil Law, is a Right by which the Surety can by

way of Exception force the Creditor to ſue the Water.foml, are either ſuch as frequent Waters

principal Debtor, before he fhall recover againſt and watry Places to ſeek their Food; and theſe are

him as the Surety, exceptthe Surety was given ju- all cloven-footed; and generally have longLegs,and
dicially in a Cauſe depending. thoſe naked or bare of Feathers for a good way a

BIRDS, are either Land-fowl or Water forl:Of bove the Knees, that they may the more conveni

Land fowl, ſome have crooked Beaks and Talons ; ently wade in Waters. Of theſe they reckon two

and of theſefome are Carniverous and Rapacious, Kinds; a greater as the Crane,Jabiru,& c. and a lef

being call'a Birds of Prey; ſome Frugiverous, and fer which areeitherPiſcivorous, feeding on Fiſh,as
theſe are called by the general Name of Parrots. the Heron, Spoon -bill, Stork ,& c.or Mulfuckersand

Of Birds of Prey fome are Diurnal, preying in the Inſectivorous: Of which ſome have very long Bills,

Day Time; andof theſe they reckon a greater and whichare ſometimes crooked, as in the Curlewand

lefler Sort: The greater are either of a more bold Whimbrell; and ſometimesſtraight, as in the Wood

and generous Nature, as the Eagle Kind; or of a cock and Godwitt. Others have middle ſiz'd Bills,
more cowardly and fluggiſh, as the Vulture : The as the Sea -pie and Red.Ihank, &c. and a third fort

leſſer Diurnal Birds of Prey, in Latin are called have ſhort Bills, as the Lapwing and Plover. Thoſe

Accipitres, the Hawk Kind; and theſe are either are reckoned ſhort Bills which exceed not an Inch

of amoreboldand generous Nature, and are wont and ; ; middleſiz'd are between two Inchesand

to be reclaimed and manned for fowling, and are 1 ' ; and long Billsabove two Inches .

called Hawks , which our Falconers diſtinguiſh into There is another KindofWater- fowl which ſwim

Long-winged, as the Falcon, Lanner, & c. whoſe in the Water ; ſome of which, as the Moor-ben

Wings reach almoſt as far as the End of their and Coot, & c. are cloven fucted, but moſt are wholo

Train ; and ſhort-winged, as the Goſhawkand Spar. footed : And of theſe ſome few have very long Legs,

row Hawk, whoſe Wings, when cloſed, fall much as the Flammant, the Avoletta, and Corrira, ( fee
ſhort of the End of their Trains. Thoſe of the Willoughby, Part 2. 6. 2 ) but moſtly they are

Hawk Kind which are of aNature more cowardly short legd : Of which ſome few have but three

and ſluggiſh , or elſe indocile, are neglected by our Toes on each Foot, as the Penguin, Razor -bill, &c.

Falconers, and ſo live at large ; and oftheſe alſo but generally theyhave four Toes on each Foot ;

there is a greater Sort, as the Buzzard Kind , and and theſe either all connected together by intervea

a leſſer, as theButcher - Bird or Shrike ( about as ning Membranes, as in the Pelican, Soland Gooſe,

big as a Black -bird, and found in England). The & c. or more uſually with the back Toe looſe: And
Birit of Paradiſe, which is exotick . this kind are either narrow bill's, or broad bill'd

Of Birdsof Prey with crooked Beak and Talons, thoſe with narrow Bills have them either blunt and

ſome areNocturnal, as the Owl kind, which fly hooked at the Tip, of which ſort ſome are ſerrate,
and theſe are either horned or as in the Diver-kind, and ſome not toothed, as in

eared, as the Eagle-Owl and Horn -Owl, &c. or the Puffin ; or ſharp pointed or ſtraighter, of which
without Horns, as the Brown -Owl, Grey -Owl, & c. fort ſome have long Wings, as the Gull Kind; and

There is a ſort of Land - Birds 'with crooked ſome ſhorter, as thoſe Diving Birds called Douckers.

Beak and Talons which is called Frugiverous, be. Thoſe with broad Bills may be divided into the

cauſe though they do fometime eat Fleth, and ſo Gooſe Kind, which are larger, and the Duck Kind

are of the Carnivorous and Rapacious Kind, yet which are ſmaller; and thele latter into She Ducks,

they eat Fruits too ; and theſe are known by the or River or Plaſh Ducks. Most Water - Fowls have

general Name of Parrots, and are diſtinguiſhed in a ſhort Tail ; and none of this kind have their Feet

to three Sorts according to their bigneſs, the greateſt diſpoſed like Parrotsand Woodpeckers,that have two

Size being called Maccaws ; the middle fized , Toes forward and two backward, none having

and most common, Purrots and Popinjays; and the more than one back Toc, and ſome none at all.

leaſt fort Parrakeets, and all this kind make uſe BINDING Joyſts, in Architecture , are thoſe

of their Beak in climbing, and move the upper Joyſts in any Floor into which the Trimmers of

Jawv . the Stair-Caſes and Chimney -Ways are framed ;

Land- Birds that have their Bill and Clawsmore and theſe should be ſtronger than cominon

Atrait, are diſtinguished into three Sizes. The Joyſts.

greateſt Gind are ſuch as ty reaſon of the Bulk of BISHOP. The whole Proceſs of the Creation

their Bodies, and ſmallneſs of their Wings cannot of a Bihop, according to the Engliſh Law , is thus .

fiy at all ; theſe are Exotick Birds of a ſingular On the Vacancy of anySce, the Dean and Chapter

Natire, ſuch as the Oſtrich, the Crowary, and the are to certify the King thereof in Chancery, and
Dodo. "The middle lix'd Kind are divided by their to requeſt his Leave to chuſe another Bihop .

Bills into ſuch as have large, thick, firong, and The King, when he pleaſes, ſends his Gonge de
Vol. ll . 0 Eſives
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Efire, or Leave to elect to the Dean and Chapter, of others. Hence alſo it appears, why Glaſs

nominating thePerſon whom he thinks fit to have ground very elaboratelywith Sand on a Copper

choſen . The Dean and Chapter are obliged within Plate, till it beswell polished, makes the Sand,to

twenty Days after the Receipt of this conge de gether with what by rubbing is worn off from the

Fſire to make the Ele &tion , which being accep- Glaſs and Copper, become very black : And why

red by the Perſon elekted, is certified both to the black Subſtances do ſooneſt of all others become

King and the Archbishop of the Province. On hot in tlie Sun's Ligh:, and burn ; ( which Effect

this the King grants his Royal Aſſent under the may proceed partly from the Multitude of Refra

Great Seal, directed to the Archbiſhop, together i ctions in a litile Room , and partly from the eaſy

with a Mandate to Confirm and Confecrate him . Commotions of fo very ſmall Particles :) And alſo

The Archbishop gives a Commiſlion to his Vicar why Blacks are uſually a little inclined to a bluiſh

General to proceed to Confirmation , which is a Colour ; for that they are ſo, maybe ſeen by illumi

long formal Proceſs, of which the moſt obſervable nating white Paper byLight reflected froin black

Parts are two, viz . a Citation of all ſuch as have Subſtances, where the Paper will uſually appear of

any Objections againſt the Biſhop Elect, to appear a bluiſh White; and the Reaſon is, that Black

before them and offer them ; and then a Deducti- borders on the obſcure Blue of the firſt Order of

on of all that has faſt in relation to the Election Colours deſcrib'd in the above-mention'd 18th Ob

and the Royal Affent; the Particulars whereof are ſervation , and therefore reflects more Rays of that

exhibited by theProctorof the Dean and Chapter Colour than of any other .

to the Vicar General. Afrer this the Oaths of Su- ' Tis neceſſary also to the Production of Black

premacy, Simony, and Canonical Obedience are nefs in any Bodies, thatthe Rays be ſtopt, retain'd,

taken bythe Biſhop Ele &t ; on which Sentence is and loſt in them ; andtheſe conceive Heat ( by

read , and ſubſcribed by the Vicar General , where means ofa burning Glaſs, EC. ) more eaſily than

by the Election is ratified and decreed to be good. Other Bodies, becauſe the Light which falls upon

Next to this follows the Confecration , which is them is not reflected outwards, but enters the Bo

performed by the Archbiſhop and two other Bi- dies, and is often reflected and refracted in them

Thops: Then the Archbiſhop ſendsa Mandate to till it be ſtifled and loft.

his own Archdeacon , to inſtall the Bifhop in that BLOOD - RED Heat , is the laſt Degree of

Cathedral Church which belongsto his See ; and Heat given by Smiths to their Iron in the Forge,

this is oftneſt done by Proxy. And the publick and is uſed only when Iron hath already its Form

Notary there preſent, records the whole Proceſs in and Size, but wants a little Hammering to ſmooth

an Authentick Inſtrument to be kept to Pofterity; it ; and that is done with the Face of the Hand

and after this the new Biſhop is introduced to the Hammer with light flat Blows.

King to do Hom age. On his Confecration the BLOOM, in the Iron Works, is a four- ſquare

Bifhop hath a Riglie to his Temporalties, but he Maſs of Iron about two Foot long, brought from

cannot fue for them till his Conſecration be certi- a Loop into that Form at the Fintry, and under

fied by the Archbithop ; but the King may grant the Hammer: See Iron .

the Biſhop his Temporaltiesimmediately after his BLOWING Houfes, in the Tin Miner's Lan

Confirmation. By his Confirmation he is inftated guage are the Furnaces where the Tin Ore ( af .

in the Juriſdiction of his Dioceſe, ſo as to excom . ter it hath paſſed the Stamping Mill, and is throughly

municate and certify it ; and therefore the Power walhed and ſeparated from the Parts not Metalline,

of the Guardian ofthe Spiritualties ceaſes from which they call the Cauſalty ; and after it hath

thatTime forward . Clergyman's Vade Mecum . been again dry , and hath paſſed the Cruzing Mill )

BISSEXTILE. To prevent allAmbiguitywhich is melted and thencaft.

may ariſe on the Account of the Intercalation of a BOMBARDEERS are Men employ'd to fire

Day every fourth Year, 'tis appointed by the Sta- Bombs or Shellsout of Mortars. They drive the

tute deAnno Biſextili, 21. H. 3. that the Day in Fuſee, fix the Shell, load and fire. They work

creaſing in the Leap -Year, and that next before, alſo with the Fire-workers on all ſorts of Fire

ſhall be accounted but as one Day. works.

BLACKNESS. The Incomparable Sir Ifacc BOMB-KETCH is a ſmall Vefſel built and

Newton in his Opticks, ihews, Thatfor the Pro- ftrengthned with large Beams for the uſe of Mor

duction of BlackColours, the Corpuſcles muſt be tars atSea.

lefs thanany of thoſe which exhibit other Colours, BONNY, the Miner's Term for a diſtinct Bed

becauſe at greater Sizes of the component Parti- of Ore that communicates with no Vein. See

cles, there is too much Light reflected to confti. Squat and Tin .

tute this Colour; but if they be a little leſs than is BORDAGE and Board -half- penny is a Fee or

requiſite to reflect the White and very faint Blue Duty paid in Markets and Fairs for Boards and

of the firſt Order : (Vid. Book 2.Obj. 4:17, and 18.) Tables, Booths and Standings.
they will reflect ſo little Light as to appear intenſe- BORDARII are often mention'd in the Doomf

ly Black, and yet may perhaps reflect it variouſly day Book, and were diſtinct from the Servi and

to and fro within them ſo long, till it happen to Villany, and ſeems to have been of a leſs Servile

be ſtifled and loft : by whichmeansthey will ap- Condition : For theſe had a Bord, i. e, a Cottage

pear Black in all Poſitions of the Eye without any with a ſmall Parcel of Land allowed them, on

Tranſparency. Condition they ſhould ſupply the Lord with Poul

And from herce it appears why Fire, and that try a nd Eggs, 66 C. Hence,

yet more ſubcle Diſſolver Putrefaction, hy divi. BORDLODĒ was the Farm or Quantity ofFood

ding the Particles of Subſtances, surn them Black : which they paid by this Tenure : And the ſmall

Why ſmall Quantities of black Subſtances impart Eſtates ſo held , called

their Colour very freely and intenſely to other Sub- BORDLANDS, which therefore are ſueh De

ſtances to which they are applied ; the minute meaſnes as Lords kept in their Hands, for the

Particles of thieſe, by reaſon of their very great Maintenance of the Board or Table. Kennet's

Number, eaſily over ſpreading the groſs Particles Gloſary.

BOTANY,
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BOTANY or Botanicks. Bookson this Subject ;

Mr. Ray's Hiſtoria Plantar. 3 Vol. Fol . His Sy To take the Sun's Altitude by it .

nopſis Stirpium Anglican. in 8vo. Baſis Botanica.

Auth. D. Chriſt. Ludovico Welſchio , Lipf. 1699
By the Handle C hold the Bow upright, and

12°. Moriſon's Preludia Botanica, Lond. 1669. move the Sight VaneG up and down, ſtilllooking

His Univerſal Herbal. Dr. Plukenet's Phytographia, through the Sight till you ſee the Shade of the

Tournefori's Method of Plants, 2 Vol. 4to.both

in French and Latin .

Plantar. Umbellif. Diſtributio Nova, per Ta

bulas Cognationis SQ Affinitatis, ex libr. Nature

Obſervata Dete&ta , Arth .R. Moriſon, Oxonii, Fol.

1672.

Grew's Anatomy of Plants, and other Pieces.

Marcelli Malpighii Anatome Plantarum , &c.

Lond. 1679

CowleiAngliſex libri Plantar. Poemate Latino

confcripti. Lond. 8vo.

Quadripartitum Botanicum Simonis Pauli, Med .

Reg .in Dania. Argentorat. in 4 0. Almageftrum

Botanicum , by Dr. Plukenet. Lond. 1696. Fol.

Dr. Sloan's Catalogus Plantar.que in Inſula famai

ca Sponte proveniunt. Lond, 1696. 8vo. Icones 40

og Deſcriptiones Rarior. Plantar. Siciliæ, &c. per
D

A
Paulum Boccone. 1674 .

Leon Thurnoiſeri Hift.ria Plantar. Berlini .

1578. Fol.

Johnſon's Herbal. Fol.

Parkinſon's Herbal Fol.

Rivinus de Re Herbacca. 2 Vol. Fol.

Theophraſti Hiſtoria Plantar.

fac. Breyneii Exotic. 66 minus Cognitar.Plantar.

Centuria .

Fabius Columma de Stirp. Rarior. Cognitione.

2 Vol. 4to .

Hortus Indicus Malabaricus.

1. Boccone Icones & * Deſcriptiones Plantar. Ita

lie Gallie, &c.

BOTTOMRY is borrowing or lending Money

on the Credit of a Ship or Veſſel's ſafe Voyage.

BOULTINE in Architecture is the Workmens

Term for a Convex Moulding, whoſe Convexi- upper Part of the Shade Vane upon the Slit of the

ty is juſt of a Circle : 'Tis plac'd next below Horizon Vane; and that atthe ſameTime you ſee

thePlinth, in the Tuſcan and Doric Capital. alſo the Horizon through the Slit of the Horizon

BOW is an Inſtrumeut which hath been ſome- Vane : In doing of which, if youſee the Sky and

times uſed at Sea, conſiſting of only one large not the Horizon, then draw the Sight Vane a lit

Arch of 90 Degrees, well and truly graduated, tle lower down towards C , but if you ſee the

Three Vanes, and a Śhank or Staff, as you ſee in Sea and not the Horizon , then ſlide it a little up

the Figure annexed : wards.

Where DEC is the Arch , A E the Staff or If it be the Meridian Altitude that is to be ob .

Shank paſſing the Arch at 45 Degrees inmoſt, but ferved, you muſtwait and make , Obſervation as

in ſome in 500 or 55. F is the Shade Vane, G the oft as you think fit, till at laſt you begin to ſee
Sight Vane, and A B the Horizon Vane. the Sea inſtead of the Horizon . Then defift; and

the Differences between the Degrees and Minutes

cut by the Sight Vane, and thoſe cut by the upper

Edge of the Shade Vane, is the Diſtance of the

Sun's upper Limb from the Horizon, from which

if you ſubſtract 16 Minutes, which is the Sun's

Semi-diameter, the Remainder willbe the Di

ſtance of the Sun's Centre from the Horizon, al

lowing for the Refraction : And you need not

ſubſtract above 8 or 10 inſtead of 16 Minutes for

the Sun's Semi-diameter, when a Ship -board , ſince

you muſt allow for the Height of your Eye above

the Level of the Water.

0
0
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it is caſt into Plates or Lumps. 45 it of Cxude

To obſerve the Height of a Star. Calamine produces 30 itburntor calcined . They

uſe Braſs Shruff ſometimes inſtead of 10 much

Place the Sight Vane ' at A , and the Horizon Copper ; but that cannot alwaysbe procurd in

Vane at G, and looking through the SightVane. Quantities, being only a Collection of Pieces of

at A , move the Vane F higher or lower, till you old Braſs.

can ſee the Star at the Horizon, through the Hori. The beſt Braſs Guns are made of mallcable

zon Vapeat G : So ſhall theDegreesand Minutes Metal, and cannot be made of pure Copper or

between the two Vanes F and Ĝ be the Altitude Braſs ; but it is neceſſary to put in courſer Metals

of the Star ſought. to make it run cloſe and lounder, ſuch as Lead and

Pot-meta ). Bell -metal þeing Copper and Tin, and

To take the Diſtance between two Stars. Pet-metal Copper and Lead . About 20 it of

Lead is uſually put into 100 # of Pot -Metal, but

Place the Sight Vane at A, and the Horizon about6 it is ſufficient to put into a 100 lů ofGun
Vane at G, as in the laſt Practice, and look Metal,

through the Vane at A , moving the VaneF ſtill The Calamine Stones were heretoore fetch'd

to and fro , till you can ſee the one Star through from Poland, but are now exported from us by

the Vane G, and the other by the Vane F , for then the Dutch .

will the Diſtance between thoſe 2 Vanes F and G, The Manufa &ture of Braſs was privately kept

be the Diſtance in Degrecs and Minutes of the in Germany for many hundreds of years, wherein
2 Stars requcred . many thouſands are employ'd , and all

BOWGE, or rather Bouch, of Court,was for maintain'd, fome having thereby rais d themſelves

merly an Allowance of Diet or Belly. Proviſion, to great Eſtates. Phil. Tranſ. N , 200 and 21c .

from the King or Superior Lords to their Knights, BRAZING is a Kind of ſoldering of Iron,

Eſquires and other Retinue, that attended them in when the Work is ſo 'thin that it will not bear

any Expedition. Kennet's Gloflary.
Welding , they lay ſmall pieces of Braſs on the

BOWLING BRIDLES in a Ship , are the Placesthatare to be brazed, and ſtrew a little Pow

Ropes by which the Buw -lines are faſtned to the der of Glaſs upon it to make the Braſs run, and
Leech of the Sail. give it an Heat in the Forge till they find that the

BOW -SPRIT -LADDERS, are Ladders in a Braſs is run, and then they take it out and let it
Ship made faſt at the Beak Head over the Bow - cool.

ſprit , to get upon it when there is Occaſion . BREASTS, in Women and other Feinales, are

BRACE in Architecture, is a piece of Timber of a Subſtance conſiſting of a great Number of

framed in with Bevil Joynts, and is uſed to keep : oval Glands, lying in a great Quantity of Fat :

the Building from ſwerving either Way : When a Their excretory Ducts approach the Nipple,

Brace is framed into the Kingleſſes or principal join and unite together, till atlaſt they form ſeven,
Rafrers, 'tis called by ſome a Strut. eight, or more ſmall Pipes call’d Tubuli Lalliferi,
BRACKETS in Gunnery are the Cheeks of the which have ſeven croſs Canals, by which they

Carriage of a Mortar : They are made of ſtrong communicate with one another, that if any of

Planks of Wood, of near a Semi-circular Form , them be ſtopp'd, the Milk whichwas brought to it

and bound round with thick Iron. Plates ; they are might not fagnate, but paſs through by the other

fix'd to the Bed by four Bolts, which are called Bed Pipes, which all terminate in the Extremity of

bolts; they riſe up on each Side of the Mortar,and the Nipple.

ſerve to keep her at an Elevation, by the Means The Nipple is a ſpongeous Subſtance , made of

of ſome ſtrong Iron Bolts ( called Bracket-bolts) two Orders of Fibres : the ſmalleſt make a fine
which go through theſe Cheeks or Brackets. Net-work within the largeſt Spaces of the Net

BRADS, are Nails uſed in Building, having no work of the bigger Fibres. Through it paſs tlie

ſpreading Heads as other Nails lave : Of theſe Tubuli Laftiferi, which grow ſmaller and ſmaller

ſome are called Joyners Brads, and are for hard to their Extremities, that the Milk mightnotrun
Wainſcot ; others Batten Brads, and are for ſoft out, but when the Breaſts are full, or upon Suction ;

Wainſcot; aud ſome BillBradsor Quarter Heads, It has an exquiſite Senſe, and a ſmall Erection

which are us’d when a Floor is laid in haſt, or for when it is handled.

ſhallow Joyſts which are Subject to warp, The Arteries and Veins of the Breaſts are

BRAKE in a Ship, is the Term for the Handle Branches of the Subclavian and Intercoſtal. They
of a Pump. have Nerves from the Vertebral Pairs, and from

BRASS is a Metal made out of a Mixture of the ſixth Pair of the Brain .

Copper and Lapis Calaminaris ( which is uſually The Uſe of the Breaſts is to ſeparate the Milk

called Calamine ). This Stone is dug out of ſeveral for the Nouriſhinent of the Fetus. The Arteries

Mines in the Weſt of England ( asabout Mendipp vhich terminate in the Glands, which compoſe the
&c. ) about 20 Foot deep. It is burnt orcalcined Subſtance of theBreaſts, bring the Blood pregnate

in an Oven or Kiln made red hot , then ground with a Child which has received its laſt Perfection

to Powder, and fifted as fine as Flour ; then by its Circulation through the Lungs ; this Chyle

mix'd with ground Charcoal, becauſe thé Cala- being ſeparatedby the Glands of the Breaſts, ruus

mine is apt to be clammy, to clod , and ſo is not through the Tabuli Lactiferi upon the Suction of
caſily incorporable. Then they put about 7 it of the Child.

Calamine into a melting Pot , holding about a Gal
The Breaſts in Men are very ſmall; they are

lon , and uppermoſt about 5 it of Copper. The chiefly for Ornament. I have ſeen ſome Men

Calamine muſt be mix'd with as many Coals as will who liave had milk in them. Keil.

fill the Por. This is let down with Tongs into a BREDEWITE was anciently a Fine, Penalty

wind Furnace 8 Foot deep, and remains there i or Amercement in Default in the due Aflize of

Hours ; for they caſt not of above twice in 24 Bread : And K. Henry Il . granted, among other

Hours . One Furnace holds & Pots . After melting Things, to the Tenants of the Honour of Willing
I ford ,



BRI BUI

foril, Oxon , That they fould be Quieti de Brede. damm'd up the Mouth of the Kiln with their Shin

wite. log as they call it ( which is Pieces of Bricks pi

BREST is a Term in Architecture, uſed by ſome led up one on another, and then cloſed up with
for that Member or Column which is called the wet Brick Earth inſtead of. Mortar ) only leaving

Thorus or Tore. juſt Room to put in a Faggot. They then conti

BREST Summers, in a Timber Building , are nue to put in more and more Faggots, till they

the Pieces in the outward Parts of any Building, make the Kiln and its Arches look white withi

and in the middle Floors, ( not in the Garret, nor Heat, and that the Fire begins to appear at the

in theGround Floor ) into which the Girders are Top of the Kiln . Then they begin to ſlacken the

framed. Fire for about half an Hour or an Hour, and ſo

BRICKS. The ſeveral kinds of Bricks uſed in let all cool by Degrees. The Ware will be burrit

Architecture are theſe : 1. Compaſs,Bricks, which uſually in abont 48 Hours. But now -a-days about

are of a Circular Form , and are uſed in ſteyning London, they uſually burn Bricksin Clamps, whichi

of Wells. 2. Concave or hollow Bricks, being on are built of the Bricks to be burnt, ſoinething after

one Side flat like a common Brick, but on the the Manner of the Arches in Kilns, viz. with a

other hallowed : They are uſed to convey Water. Vacancy between each Brick's Breadth, Sofc. for the

3. Cozging Bricks are uſed to make the indented Fire to play through ; but with this Difference
Work under the Coping of Walls built of great that inſtead of arching, they trufs or ſpan it over ,

Bricks. 4. Coping Bricks, which are formed on by making the Bricks projectone over another on

Purpoſe for coping of Walls. 5. Dutch or Fle- both Sides the Place for the Wood and Coals to

miſh Bricks, uſed to pave Yards and Stables, and lie in, till they meet, and are bonded by the

for Soap- Böylers Facts, and for Ciſterns . 6. Clin - Bricks at the Top which cloſes all up. The Place

kers are ſuch Bricks which are glazed by the Heat for the Fuel is carried up ſtrait on both sides , till

of the Fire inti: making. 7. Feather-edg’d Bricks about 3 Foot high , then they fill it almoſt with

are like the common Statute Bricks , only they are Wood, and over that lay a Covering of Sca-coil ;

thinner on one Edge than on the other, and are and then they over-ſpan the Arch : But they ſtrew

uſed to pen up the Brick Pannels in Timber Build - Sea -coal alſo over at the Clamp, betwixt all the

ings. 8. Didoron , was a Brick uſed by the An- Rowsof Bricks, then they fire the Wood, and then

cients of 1 Foot, or two Spans long, ( whence the Coal, and when all is burnt out, they con

the Name ) and one Foor broad. This was the clude the Bricks burnt enough. Builder's Dieti

ſmalleſt Sort of Bricks uſed by the Greeks in their nary.

private Houſes, for there was a large Sort in Uſe BRIDGE of Communication, is a Bridge made

in their publick Edifices,which they called, 9. Pen- over a River, by which twoArmies or Forts which

tadoron , which was 3 Foot 9 Inches long, and I are ſeparated by that River, have a free Commu

Foot broad. 10. Samel or Sandal Bricks, are ſuch nication one with another.

as lie outmoſt in a Kiln or Clamp, and conſequent- BRIGADE Major, is an Officer appointed by

ly are ſoft and uſeleſs, as not being thoroughly the Brigadeer to aſlift him in the Management and

burnt. 11. Great Bricks are 12 Inches long, 6 Ordering of his Brigade, and lie there acts as a

broad, and 3 thick. The Weight of one about Major General does in an Army.

15 Pound ; ſo that i co will weigh 1500, and 1000 BRINGERS up, in a Battalion, are the whole

of them 15000 Pound. Their Uſe is to build laſt Rank of Men in it, or the laſt Man in every

Fence Walls, together with , 12. Pilaſter or But- File.

treſs Bricks, which are of the ſame Dimenſions BUDDLE, is the Word in the Works for dreſ

with them, only they have a Norch at one End of ſing Tin Ore, for a Tye of Boards or Slate about
4

half the Breadth of the Brick. Their Uſe is to Foot deep, 6 long, and 3. over, wherein ſtands a

bind the Work atthe Pilaſiers of Fence Walls, Man with a Shovel in his Hand (called aTrambling
which are built of great Bricks. 13. Paving Shovel, as this is alſo called the Trambling Buddle)

Bricks or Tiles, theſe are of ſeveral Sizes in ſeve- bare-footed, to caſt up the Ore about an Inch

ral Counties or Places. 14. Place Bricks are thick, on a long ſquare Board placed juſt before

ſuch as are made in a Place made on Purpoſe for him ,and as high as his Middle, which is called the

them near the Building they are to beuſed in . 15. Buddle Board : There are ſeveral of theſe Buddles

Statute orſmallcommon Bricks: Theſe ought to be in which the Ore is ſtill trambled over again and

9 Inches long, 4 broad, and a thick ; 100 again, till it be at laſt fo well waſh'd, as to become

of theſe uſually weighs about 550 Pound, and what they call black Tin , which is compleatly rea

conſequently 1000 , 5505 Pound , and about dy for the blowing Houſe.
407 in Number are a Tun Weight. Theſe are BUILDING. There are ſome good Rules and

commonly uſed in paving of Cellars, Hearths, Directions about Building which are given in Mox

Sinks, S06. 30 or 32, if true Meaſure, will pave on's Mechanick Exerciſes, and other Books of thať

a Yard Square, and 330 will pave a Square of kind, which 'tis very proper every Gentleman

100 Foot, laid Aat; but if laid edge-wiſe , they thou'd be acquained with, that he may not be
muſt be double in Number.

cheated or impoſed upon by his Workmen : And

Bricks are burnt either in a Kiln or a Clamp: thoſe are ſuch as theſe ; Firſt with Reſpect to the

Thoſe that are burnt in a Kiln, are firſt ſet or pla- Foundation, Careought to be taken, that after the

ced in it, and then the Kiln being covered with Cellars are dug, if there be any, or if none, after

Pieces of Bricks, they firſt put in ſome great or the Trenches are dug, in which the Walls are to

cord Wood to dry the Ware with a gentle Fire, ſtand , to try all the Foundations either by a Crow ,

which is continued till the Ware is pretty dry :/ a Rammer, or which is belt, with a Borer, ſuch as

which they know by the Colour of the Smoaks Well Diggers , Miners, 6 c. uſe, whether they are

turning from a whitith dark to a black tranſpa throughly ſound, and are fit to bear the Weight

rent Smoak : then they put in no more Wood, that is to be laid upon them . If the Foundation

but proceed to burn the Bricks with Buth , Nurze be not very looſe, it may be cured by ramming in

Straiv, Heath, Brake or Fern Faggots, having first great
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great Stones with an heavy Rammer, the Stones Girders, fome Workmen dawb their End with

being placed cloſe together, about a Foot wider on Pirch , to preſerve them from the Mostar.

each side of the Trench than the Breadth of the BULL, perhaps from Bons Confilium , is an Ind

Wall isto be ; but if it be fo looſe thatthis will ftrument ſo called, granted by the Biſhop of Rome,
not do, you muſt get good Pieces of Oak, whoſe and ſealed with a Seal of Lead, containing in it

Length must be the Breadth of the Trench , or his Arbitrary Decrees, Command , or other Acti

about 2 Foot longer than the Breadth of the Wall, ons. By the Statute of 28.H.8. c. 16. it was enact

and theſe thould be laid a -croſs the Foundation, ed , that all Bulls, Briefs, Faculties, and Diſpen
about a, Foot aſunder, and being well ramm'd ſations, of whatever Nameor Nature, had or ob

down, lay long Planks upon them , which muſt tained from Rome, ſhould be void . Matt. Paris,

be pinn'd down to them , and if this be not fuf- A.D. 1237. defcribes the Seal of the Bull to be a

ficient, Piles of a much greater Length muſt be Croſs in the middle, with St. Paul on the Righr,
driven down ſo deep, tillthey touch good Ground, and St. Peter on the left Hand.

and then ſtrong Planks pinn'd down to their Tops, BURNING Glaſſes. In Philof. Tranfalt. N. 40 .

c. If the Foundation be faulty only in Patches , there is an Accounr ofone S. Setalla at Millan who

there may Arches be turned over the inſufficient was cauſing a burning Glaſs to be made of 7 Foot

Places, which will takepif the Weight from bear- | in Diameter, and he pretends to make it burn at

ing upon them. And ſometimes it may be proper the Diſtance of 50 Palm or 33 Foot.

to uſe inverter Arches. And in N. 188. there is mention of a burning

The Foundation being well ſecured, the next Concave which was made atLuface in Germany of

Care is to ſee that the Walls be all made of the near 3 Leipfick Ells in Diameter, which exceeds

fime Thickneſs as they are in the Deſign ; for the great one at Paris by į of an Ell . This was

which Purpoſe there ſhould be Numbers to ex- made of a Copper Plate, ſcarce twice ſo thick as

preſs their Thickneſs in the Draught.
the Back of a common Knife , and ſo may eaſily

The Walls alſo muſt be well wrought aud be moved from Place to Place, and ordered for

bounded as they callit : In order to which the Mor- Uſe ; and the Workmanſhip of it may, by the

tar muſt be well made of good well burnt Lime Contrivances I have invented ( faith the German )

and tharp Sand ; the uſual Proportion is a Load be eaſily, and in a little Time, performed by one

of Sand of 36 Bulhels to a Hundred of Lime of Man . The Poliſh hereof is very good, and repre

25 Buihels, or a Buſhel of Lime to one and an ſents by diſtinct Reflexions, all thoſe Appearances

half of Sand; but when the Sand is notvery ſharp, which ariſe from the Concave Figure thereof.

there muſt be a greater Proportion of it tothe Lime. The Force of this Speculum is incredible: For,

In ſlacking of Lime, Careſhould be taken, that 1. a l'ieceof Woodput in the Focus (whichis 2 Ells

though it bewetted every where a little, yet it be of ) Flames in a Moment, ſo as a freſh Wind can

notover-wetted ; and every Layer or Bed ofLime hardly put it out. Water applied in an Earthen

ſhould be covered with Sand to keep in the Steam, Veffel preſently boils. 3. A Piece of Lead or Tin

that it may not fly away, but be forced to mix it | 3 Inches thick melts away in Drops, and in 2 or

ſelf with the Sand , and this will make the Mor- 3 Minutes time will be melted quite through. 4. A

tar much ſtronger. ' The Mortar alſo muſt be well Plate of Iron or Steel is preſently red hot, and

beaten with a Beater three or four times over be- ſoon after hath a Hole burnt through it. I have

fore it is uſed , that the Knots of the Limemay be made 3 ſuch Holes in a Plate in 6 Minutes time.

all broken, and the Lime and Sand mingled very 5. Copper and Silver, and the like, applied to the

well together : And it will be ſtill better, if after Focusmelt ;I tried with a Rix-Dollar: And the Iron

the firſt heating, it be let lie three or four Days, aforeſaid will run in 5 or 6 Minutes . 6. State at firſt

aud then let it be beatwell over again when 'tis uſed. is redhot,but in a few Minutes turns into a fine

If the Bricks are laid in very hot dry Weather, ſort of black Glaſs, of which, if any Part be taken

and it be ſome ſmall Piece of Work which you in the Tongs, and drawn out, it runsinto Glaſs

would have very ſtrong, it will be worth while to Threads. 7. Tiles and Earthen Pot- threads, in a

dip every Brick as 'tis laid in a Pan of Water ; and little time melt into Glaſs, as alſo doth Pumice

it will be of good Uſe in great Work to throw Wa- Stone into a very white one : A Piece of a very

ter on the Walls, after the Bricks are laid, by a ſtrong Crucible runs into Glafs in 8 Minutes. I

WirtenburghSyphon, or ſome ſuch Way. And the have ſeen Bones turn into Glas of an Opaque

Walls alſo Ihould be covered in Summer Time, Kind, and a Clod of Earth into Greenith Glaſs.

to keep them from drying too haſtily, as well as in Theſe Experiments were made in Auguſt and Sep

Winter Time from Rain, Snow, or Froſt, which tember .

laſt is a great Enemy to all kinds of Mortar, cfpe- Dr. Hook propoſed to the Society, that one might

cially to that which hath been newly wetted. be made after this Manner, of many Feet in Dia

Let the Workmen alſo in do ngup the Walls, meter for a ſmall Price; being hammered cut of a

not carry any one above three Foot high , before Copper Plate, and tinn'd over with a Mixture of

the nextadjoining Wall is brought up equal with Tin, Lead, and Tin- glaſs, which is found to bear

it, that ſo they may join together, and make good a very good Poliſh.
Bond in the Work . The Uſes of ſuch a Speculum would be very

In the middle of Walls, Care ſhould be taken many, and perhaps its Effects wonderful, there be

that Joint is not laid on Joint, at leaſt as ſeldom as ing no other Heat in the World any thing like

may be, that good Bond may be made there as well that of the Sun's Rays, whoſe Weightand Fineneſs
as on the Outlides. are not poſſible to be equalled by any common

When Timber is laid on Brick-Work, as Tor- | Fire ; yet the Moon's Rays, though the Light was

ſels for Mantle Trees, or Lintels for Windows, augmentedby the Glaſs, gave no Manner of Heat.
Templets for Girders, 60 c. let it be always laid Mr. Tſchirnhaus is ſaid to have made Convex

in Loan, for thatis a great Preſerver of Timber, Burning Glaſſes of 3 or 4 Foot Diameter, and
which Mortar will eat and corrode : The ſame whoſe Focus is 12 Feet diftant, and of 1 Inch in

thing fhould be done with the Ends of Joiſts and Diameter ; and to make this Focus yet ſtronger,
he
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he contracts itby a ſecond Lens, placed parallel to ,, Glaſs is about it luches in Diameter; lix of

and at a due Diſtance from the firſt , and then the them are placed round the ſeventh, to which they

Focus is but of 8 Lines in Diameter. This Glaſs' are all contiguous, and they compoſe a kind of

in a Moment vitrifies Tiles, Slates, Pumice Stones, Segment of a Sphere, whoſe Subtenſe is about

Dutch Ware, and Talk. Ít melts Sulphur, Pirch, 34. Inches. TheCentralGlaſs lies about an Inch

and all Rolins under Water ; any Metal expoſed lower or farther in than the reſt. The common

to it in little Lumps upon a Coal, melts in aMo- Focus is about 22 į Inches diſtant, and of about

ment,andIronſparkles as ina Smith's Forge. an Inch in Diameter. It vitrifies BrickorTile

All Metals vitrify on a Piece of China Plate, if it in a Moment , and in about half a Minute melts
be not fo thin as to melt it ſelf; and Gold in vitri- Gold ,

fying receives a Purple Colour: Hiſtoire de l'Aca .
If another round of Concaves were added about

demie des Sciences, Anne 1699. theſe ſeven, perhaps it would ourdo any thing we

The Linum Vivum or Asbeſtos would be vitrified have an Account of

by this Glaſs, even in January, in about 10 Mi- BUTMENTS, in Architecture, are the Maſon

nutes Time: Vid . Act. Erud. Leipf. April. 1688. and Bricklayer'sTerm for thoſeSupports orProps,

The Incomparable Sir Iſaac Newton preſented a on or againſt which the Feet of Arches reſt. Alſo

Burning Glaſs to the Royal Society of London, little Places taken out of the Yard of the Ground

whereof he is the moſt worthy Preſident, confift- Plot of a Houſe, for a Buttery, Scullery, Soc. are

ing of ſevenConcave Glaſſes, and ſo placed, as ſometimes called Butments.

that all their Foci join in one Phyſical Point. Each

FH
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ADE, in the Book of Rates is us’d for a Followers have been called Canonici, as thoſe of

certain determinate Number ofſomekinds Ariſtoxenus were called Mufci.

of Fith ; as a Cade of Herrings is sco , of There is a Tract called Settio Canonis attributed,

Sprats is 16co . but fallly , to Exclid ; and which you will find

CALCAGE, Calcagium , was a Tax or Contri- at the End of his works, in the Oxford Edition.

bution formerly paid by the neighbouring Inhabi- G.L.

tants, towards themaking and repairing of com- CANTALIVERS, in Architecture, are a Kind

monHigh-ways, Cauſe-ways and Roads; as of Modilions, only thoſe are plain , but theſe are

CALCEARÚM Operationes, were the Work carved. They are much the ſame with Cartouzes,
and Labour of this kind done by the inferior and are ſet as Modilionsare, under the Coronaof

fervile Tenants ; and from this it was a Privilege the Corniſh of a Building .
to be free. CAPIAS Conductos adProficifendum , is a Writ

CALCULUS differentialis; F. Barnoulli in that lies for taking up fuch Men ashaving receiv'd

the Leipfick Ads for fan. 1691. owns that our Preſs-money to ſerve the King, flink away, and

famous Dr. Barrow had given ſome Specimens of come 110t in time. ' Tis an original Writ directed

this Method above 10 Years before that Date in to the Serjeant at Arms, having included a Clauſe

his GeometricalLe&tures, and of which , all his Ap- of Affiftance.

paratus of Propoſitions there contain'd are ſo many CARACT is not any certain Weightor Quanti

Examples.Heacknowledges alſo thatMr.Leibnitz's ty, butthe partof anyQuantity ofWeight. And

Method of this Calculus differentialis is founded the Mintersand Goldſmiths divide it into 4 Parts,

on Dr. Barrow's , and differs from it only in Nota- which they call Grains of a Caract ; andone of

tion and ſome compendious.Abridgments. And in theſetheyſubdivide in Halves and Quarters.

this Diſcourſe Mr. Bernoulli gives fome Specimens CARKE feems formerly to have been the Word

of the Uſe of this Calculus, in the Dimenſion of for a certain Quantity of Wool, whereof Thirty

the Parabolick Spiral, and of the Flexures and made a Sarpler, 27. H.8.c.2.
Evolutions of Curves in general. CAPSULATE Plants are ſuch as have a Tetra

See on this Subject Mr. L'Hoſpital, Mr. Nei- petalous regular Flower conſiſting of four diſtinct
wintis's Analyſis Infinitor. Petala in each Flower, and which bear their Seeds

CAMBER Beam, in Architecture, is a Beam in ſhort Capſula ; by which they are diftinguiſh'd

or Piece of Timber cut hollow or arching in the from the Siliquuſe, which bear their Seed in long

Middle : They are usd in Plat-forms, Church Cafes or Capſule Seminales, and are the other

Leads, 896 and are very proper whére-ever isoc- Branch of this Genus of Plants.

caſion for long Beams, being much ſtronger thanan CAPSQUARES, in Gunnery,are thoſe frong

flat Beams of the fame ſize; for being laid with Plates of Iron which come over the Trunnions of

the hollow Side downwards, and having good a Gun, and keep her in the Carriage. They are

Butments at the Ends, they ſerve for a kind of faftned byHinges to the PrizePlate, that itmay
Arch. lift up and down ; it forms a part of an Arch in

CANON, in the Eccleſiaſtical Law, was origi- the Middle, to receive a third Part of the Thick

gially a Book wherein the Religious of every Con- neſs of the'Trunnions, for of them are let into

vent had a fair Tranſcript of the Rules of their the Carriage, and the other End is fastenedby

Order : Theſe were often read over to them as their two Iron Wedges, which are called the Fore -locks

Local Statutes, and therefrom were called Regula, and Keys.
and Canon their Rule. CAÝTION, when a Commiſſion is executed,

CANON in Muſick ; Ptolemy rejecting the Ari- the Commiſſioners Names ſubſcribed and return'd ,

ftoxenian Way of meaſuring the Intervals in Mu. that is called a Caption.

fick by the Magnitude of a Tone ( which they ſup- CARCASE of a Houſe, in Architecture, are

pope to be formed by the Difference between a the Partitions, Floors, Rafters, soc. made by the

Diapente and Diateſſaron ) thought that Muſical Carpenter.

Intervals thould be diftinguith'd according to the CARTESIAN Syſtem of the World.

Ratio's or Proportions which the Sounds termina- Mr. Des Cartes, in order to account for the

ting thoſe Intervals bare one to another, when Celeſtial Appearances, ſuppoſes the Matter of the

conſider'd according to their Degree of being Acute World to have been at firſt divided by Almighty

or Grave, which was alſo before Ariſtoxenus, the God, into innumerable little equal Parts, each

old Pythagorick Way. Ptolenry therefore made the endow'd with an equal Degree of Motion, both

Diapaſon to conſiſt in a double Ratio, the Diaperite about its own Centre and ſeparately, ſo as that

in a Seſquialteral, the Diateſſaron in a Sequiterti- this Matter conſtituted a Fluid. He ſuppos'd alſo

on , and the Tone it ſelf (hy which the Diapente that ſeveral Collections of this Matter, were en

and Diateſſaron differ) in a Seſquio&tav?; and all dow'd with a Motion about different Points, as

the other Intervals according to the Proportion of common Centres, which Points were placed at

the Sounds that terminate them . Wherefore taking equal Diſtances : fo as that the Macter round

as Canon ( as ' tis calld ) a determinate Line of any them compos'd different Vorticos, as he calls them .

Length, he lhews how this Canon is to be cutac- He ſuppoſes alſo, that the firſt Particles of Matter

cordingly, ſo that it may repreſent the reſpective by thoſe inteſtine Motions were rendred or ground

Intervals; and th's Method anſwers exactly toj of a ſpher'cal Figure, and ſo did compoſe Globales

Experiment in the different Lengths of Muſical of ſeveral Magnitudes: And theic he calls tho

Chords. And from this Canon, Ptolenry and his Matter of his ſecon.l Element,
1 Buc
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But the very ſmall Particles which , by the therefore, ſince there muſt be as many Vortices as

aforeſaid Motions, were ground and rubb'd off there are fix'd Stars, one Vortex would cert-inly

from the firſt Particles of Matter, and driven vi- run into another, and every Particle would be acted

olently many different Ways,madeup a new Mat- by a Motion compounded of the Motion of all
ter, which he calls his firÄ Element . And ſeeing the central Spheres ; which is abſurd and con

that there would be more of this firſt Element, trary to that Conſtancy, Limitation and Unifor
than was ſufficient to fill the Vacuities between mity which is obſerved in the Phenomena of the

the Globules of the ſecond Element, he ſuppoſes Heavenly Bodies.

that the remaining Part would be driven towards 2. Since the Motion and Parts of the Vortices

the Centre by the circular Motion of theſeGlobules, neareſt the Centre, is ſwifter than that of the more

which did forthat Reaſon recede from it ; and this remote, they muſt preſs upon the exterior Parts,

Matter being there amaſſed into a Sphere, would and thereby perpetually impartſome Part of their

in the Centre of every Vortex produce a Body Motion to them ; and therefore thoſe interior

like theSun : which Sun being thus form'd, and Parts of the Vortex will be continually leſſening

moving about its own Axis with the common ſomepart of their Motion , which never being re

Matter of the Vortex , would neceſſarily throw Atored, theſe Parts muſt ſtill moveflower and flower

out ſome Parts of its Matter, through the Vacui- by Degrees, till at laſt all the Motionwillbe
ties of the Globules of the ſecond Element conſti- quite deſtroyed.

tuting the Vortex , and this eſpecially at ſuch 3. According to this Hypotheſis, each Planet is

Places as are fartheſt from its Poles, receiving at ofthe fame Denſity with the Parts ofthe Vortex in

the ſame Time in by theſe Poles as much as it loſes which it ſwims, being govern'd by the ſame Laws

in its Equatorial Parts, or about the Equator : / of Motions, and is, as it were, only ſome concreted

And by this Means it would be able to carry round Partsofthe Vortex. But the Timesof thePeri
with it thoſe Globules that are neareſt, with the odical Motion of Bodies carried about by a Vor

greater Velocity, and the remoter with leſs. And tex, are in a duplicate Ratio of their Diſtances

bythis Means thoſe Globules whichare neareſt from their Centre; as the incomparable Sir Iſaac

the Centre of the Sun muſt be leaft ; becauſe Newton hath demonſtrated in Sect. IX. of his

were they greater or equal, they would by Reaſon Princip. Whereas the Squares of the Timesof

of their Velocity have a greater centrifugal Force the Periodical Revolutions of the Planets are as
and recede from the Centre. And if it ſhould the Cubes of their mean Diſtance from the Centre,

happen that any of theſe Sun -like Bodies in the or from the Sun : Wherefore the Planets cannot

Centres of the ſeveralVortices, ſhould be ſo incru- be carried aboutby a Vortex.

ſtated and weakened , as to be carried about in the 4. If a Vortex run out in Infinitum , then would

Vortex of the true Sun; if it were of leſs Solidity, a Body carried round by it certainly deſcribe a

or leſs Motion than the Globules towards theEx- perfect Circle , unleſs ſomething ſolid did hin

tremity of the Solar Vortex, then itwould deſcend der it; and therefore the greater Diſtance there
towards the Sun , till it met with Globules of the were between thoſe ſolid Bounds, or the larger the

fameSolidity, and capable of the ſame Degree of Baſon be which contains theVortex, in reſpect of

Motion with it ſelf; and then being fix'd there, the Orbit of the Body carried about in it, the
it would be for ever after carried about by the nearer would this Orbit be to a Circle ; that is,

Motion oftheVortex, without either approaching the Excentricity of the Planets neareſt the Sun,

any nearer to, or receding from the Sun , and ſo be would be leſs than that of thoſe which are more
come a Planet. remote : But the direct contrary to this is true

Suppoſing then all this , we are nextto imagine in Fact, the Eccentricity ofMercury being greater

that our Syſtem was at firſt divided into ſeveral than that of Saturn.

Vortices, in theCentre of each of whichwas a lucid 5. A Body carried about in a Vortexof the ſame

Spherical Body ; and that ſome of theſe being Denſity with it, would neceſſarily deſcribe a Cir

gradually incruſtated , were ſwallowed up by cle, to whoſe Plane the Axis of the central Body
others which were larger and more powerful, till producing the Circulation of the Fluid, would be

at laſt they were all deſtroyed and ſwallowed perpendicular : And yet thereis not one Planet to

up by the biggeſt Solar Vortex, except ſome few the Plane of whoſe Orbit the Sun's Axis is per
which were thrown off in right Lines from one pendicular.

Vortex to another, and ſo became Comets. And 6. The Comets have their Orbits, not only

from hence it appears, that thoſe_Planets which oblique to, but ſometimes at right Angles, with

are neareſt the Sun are leſs ſolid : That is alſo Des the Plane of the Ecliptick ; ſometimes the

Cartes's Reaſon why we ſee always the ſame Face Courſe of theſe Comets is diametrically oppoſite

of the Moon ; becauſe the Hemiſphere which is to that of the Sun : They perfevere in their Motion

oppoſite to the Sun and the Earth is ſomewhat without any Change : By Lines drawn from them

moreſolid than the other : Becauſe alſo the Mat- to the Sun, they deſcribe equal Areas in equal

ter of the firft Element which makes up the Body Times, and ſometimes they enter into the Vor

of the Sun, moves with greater Velocity the Parts tex of the Sun. All which is impoſſible, if the

of the Vortex, and the Bodiesſwimming in it, than Solar Vortex movedround forcibly enough to

thoſe that are remoter : Therefore thoſe Planets carry theſe vaſt Bodies of the Planets along
which arenearerto the Sun ,muſt finiſh their Periods with it.

ſooner than thoſe which are more remote from him. Mr. Leibnitz hath indeed a little altered and

And the Reaſon whythe Planets revolve round their mended this Hypotheſis of Des Cartes ; he hath

Axis, is, becauſeaccording to this Hypotheſis , they accommodated it better to the Celeſtial Phäno

werelucid, Sun -like, and revolving Bodies before. mena, and made it more agreeable to the Rules

But notwithſtanding all this fine Romance, it is of Geometry:

( Firſt,) certain that a Vortex produced by the Re- AndFird he ſhews,That all Bodies, which in

volution of a Sphere about its Atis, muſt be pro- a Fluid deſcribe a Curve-line , are moved by

pagated in infinitum , if nothing hinder it : And that Fluid , for of themſelves they would de

Vol. II . R fcribe
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fcribe right Lines, and nothing (he ſaith ) but the a Fluid circulating harmonically are in a duplicate
Fluid concurs to turn them out of the Way. Proportion of the Radii : whereas the Periodical

Secondly, He endeavours to thew , that every Times of the Planets are in ſeſquiplate Propor
Planet is carried about by a Motion compounded tion of their Diſtances from the Centre, or of their

of two otherMotions ; viz. the Harmonical Cir- Rodii, and conſequently the Planets cannotbe car

culation of the deferent Fluid, and the Paracen- ried byan harmonically circulating Fluid.
trical Morion of Acceſs to, or Receſs from the It may, perhaps, be alledged here, that this

Sun. harmonical Circulation is not continued from Mer

The Planets by a Radius from the Sun deſcribe cury to Saturn, but is interrupted , and reaches on

Areas proportionalto their Times ; now the Fluidly from the Peribelion of Mercury to his Aphelion,

that carries the Planets, muft of Neceſſity circu- and is there again interrupted, and ſo onthrough

late ſo as to produce this Effect ; which cannot be the whole Syſtem of the Planets ; but this would

done otherwiſe than by ſuppoſing innumerable produce a Deformity, which is very unlike the fim

concentrical Orbits of exceeding Thinneſs to ple uniform Meaſures of Nature every where elſe.

make up the Vortex ; every one of which, hath And beſides , the Comets moving forward in the

its own proper Way of Circulation, viz. Thoſe Zodiack, paſs through all theſe imaginary Chafins

Orbs which are neareſt the Sun move faſteſt, and and Interſtices, and yet move in the ſameManner

the Velocities of the Circulations are every where as if they were carried by a Fluid circulating har

reciprocally proportional to the Diſtances of the monically, according to ſome uniform Law ; nei

reſpective Orbs from the Sun , which will neceſ- ther do their Appearances give any Ground to

ſarily make the Planet to deſcribe equal Areas in ſuſpect ſuch Interruptions as theſe. Vid Dr.

equal Times, let it be in any Part of theVortex : Cheyne Phil.Prin.of Natural Religion.

For theſe Areas are in a compounded Ratio of CARTILAGOScutiformis, is one of the 5 Car

their Radii or Diſtances from the Sun, and in a tilages of theLarynx ; ' tis called in Greek suposedlię

reciprocal one of the Arches or Lengths of the becauſe of its Figure . It makes that Protube

Circulation , which in this Cafe will make a Pro- rance in the fore- part of the Larynx called Pomum

portion of Equality : And this Law of Circulati- Adami. It is about one Inch Broad, but not fo

on of the Vortex, he calls Harmonical. long, being Concave within, and Convex without,

The Paracentrick Motion iscompounded oftwo its four Angles have eacha ſmall Production ;

others; that is, the Excuffory Impreſſion of the the two upper, which are longer, are tied to the

Harmonick Circulation, whereby all Bodies Horns of the Os Hyoides; and the two lower to

moving in a Curve, endeavour to recede from the the ſecond Cartilage, which is called Cricoides or

Centre by the Tangent; and the Attraction of the Annularis,from its being like a Ring.
Sun, or tlie Planets Gravitation towards him. CARTONS, in Painting, are the moſt perfect

And this , Mr. Leibnitz is of Opinion, ariſes from Sort of Drawings on Paper, which are fubfervient

an Impulſe communicated by the circulating Fluid . to great Works, that muſt be throughly finiſhed ;

Now ſince the Planets move in Elipſes, in one of all Sketches, Drawings, Models, and all other

whoſe Focithe Sunis placed , and by Lines drawn Works being Preparatory only, and to be reduced

from him dodeſcribe equal Areas in equal Times, to Cartons. This Waywas practifed by Michael

which no other Law of a circulating Fluid, but Angelo and Raphael Urbin , soc. the Cartons at

the Harmonick Circulation can account for, we Hampton Court being the Work of Raphael.

muſt find out a Law for the Paracentrick Motion They are ſometimes made by meaſuring the

that may make the Orbits elliptical. The excuf- Heighth and Breadth of the Place wherethe Paint

Tory Impreſſion of the circulating Fluid, would ing is deſign d to ſtand ; and then by dividing that

throw off the Planet from the Centre by the Space into Squares, and one afterwards of the ſame

Tangent, wherefore the Attraction of the Sun Dimenfionson Paper ; they draw on the latter the

or theGravitation of the Planets towardsit, muft Subje &t of their Story or Deſign, transferring it
be ſufficient to deſtroy that Effect ; and beſides, afterward from the Carton to the Wall, by paint

to make them move in elliptick Orbits, which ing it there in Oil, EC.

cannot be brought about, unleſs this Attraction or But ſome great and experienc'd Maſters will

Gravitation be reciprocally asthe Squaresof the be able to do all this without theHelp of the Grate,
Diſtances from the Focus : And this is the Sum of as they call it ; that is, the Diviſion of the Space

Mr. Leibnitz's Improvement of this Hypothe. or Table into Squares, tho', after all, 'tisa good ſe
ſis. cure Way.

But this Account muſt be falſe for theſe Rea- CARTOUCH, is a Caſe of Wood about 3

fons ; Firft, Becauſe the Comets, as hath been ſaid Inches thick at the Bottom , girt round about with

before, have their Orbits, ſomeof them very ob- Marlin, and holding about 48 Musket Balls, be

lique too ; nay, ſometimes at right Angles with ſides 6 or 8 Iron Balls of a Pound Weight. "'Tis
the Plane or the Ecliptick , and their Courſes are fired out of a Hobit, as theycall it, that is,a ſmall

fometimes quite contrary to thoſe of the Planets. Mortar ; and is very proper for defending a Paſs.
Now theſe Comets deſcribing about the Sun Areas CARTOUZES, in Architecture, are much the

proportionable to theTimes, muſt alſo according ſame with Modilions, only theſe are ſet under the
to their Motion be carried about by an harmoni- Cornish in Wainſcotting, and thoſe under the

cally circulating Fluid : But then we ſhall have Corniſh atthe Eves of a Houſe. Some Workmen

Vortices moving contraryto Vortices, which is very call them Dentils or Teethi.
abſurd . CARUCATE, from Caruca, and the French

2. In equable Motions, the Times are always Carui, a Plough, was the AncientPloughLand;and
directly as the Spaces, and reciprocally as the Velo- ſignified as much Arable Land as could be tilled

cities, but in a circular Motion, the Spaces in with one Plough in a Year. This in Rich. 1. Reign,

One Revolution are as the Radii ; and in an harmo- was computed at 60 Acres, but 'twasafterwards

nical Circulation , the Velocities are reciprocally as varied ; and the Meaſure of a Carucate was dif

the Radii, and therefore the Periodical Times of ferent according to Time and Place.

CASE
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CASE HARDENING, is a Way of making the the next Morning put it into a Tray, 896. With
Outſide of Iron hard . And 'tis uſed ſometimesby the Cheeſe and Milk, put half a Pound of very fine

File-Cutters, when they make Courſe Files for powdered and lifted quick Lime, and fir all well

Cheapneſs; and formerly moſt Raſps were Cafe togetherwith a Trowel, breaking the Knots of the

bardened . Gunſmiths alſo uſe it to harden the Chee e ifany remain , and then add the Whites of

Barrels of Guns ; and for Tobacco Boxes; Cane 12 or 14 Eggs, which incorporate wellwith the

Heads, Buttons, & c. ' Tis donethus : They take Mixture, and then it will be fit for Ule : If you

Hoofs or Horns of Kine, dry them in an Oven, would have it reddiſh , colour it with a little very

and powder them , then put an equal Quanti- fine Powder of Bricks.

ty of Bay Salt to it, and mingle both togetherwith CENTRE of Attraction , in the New Aſtrono

ſtale Urine or Whitewine Vinegar. Some of this my, is that Pointto which the revolving Planet or

Mixture they lay upon Loam , and wrap it about Comet is impelled or attracted by the force or

the Iron, putting alſo more Loam overall. Then Impetusof Gravity. Thus the Sun is ſuch a Cen

lay it upon the Hearth of the Forge to dry and tre of Attraction with regard to all the Primary

barden ; and when ’ris dryand hard they put it Planets, and as they themſelves are toward their

into the Fire, and blowtill they give the whole Secondaryones, or Satellites, if they have any.

Lump a blood red Heat, but no greater. Then'tis CENTRE of Gravity. The Conſideration of

taken out and quenched , and at laſt the Caſe-har- the Centre of Gravity is one of the Nobleſt Specu- .
dened Iron is taken out of the Caſe . lations in Geometry ; and ſince the New Methods

CÀSEMENT, the ſame with Cavetto, in Ar- have been in Ufe, ſuch Advancements in it have

chitecture, is a hollow Moulding; ſome ſay ;, fome been made, that hardlymuchmore is to be ex

* of a Circle in Compaſs. pected : For the whole Buſineſs of the Inveſtiga

CASSINE, in the Military Language, is a tion of Centres of Gravity is now reduced to one

Farm Houſe, where a Number of Soldieis have General Propoſition , which depends on a fesy

poſted themſelves, in order to make a Stand againſt ſimple Mechanical Principles, ſuch astheſe:

the Approaches of an Enemy.

CASTELLORUM Operatio, was formerly Ser

vice of Work and Labour to be done by inferior

Tenants for the Repair or Building of Caſtles.

To this fome came in Perſon, and others contri

buted , and it was one of the three neceſſary Taxes

from which few Perſons were exempted. Dr.

Kennet.

CASTING of Drapery, is a Term in Painting,

ſignifying a free, eaſy, genteel, negligent way of

cloathing any Figure : and when the Drapery is ſo

managed, they ſay 'tis well Caft.

CAVAZON , in Architecture, is thedigging or

hallowing away of the Earth from the Foundation

of a Building . Palladio faith it ought to be of

the whole Height of the whole Building:

CAVETTO, in Architecture, is a hollow Moul
ding of about , or of a Circle in Compaſs.

CAUKING, in Architecture, ſignifies Dove
tailing acroſs .

CAULICOLI are, in Architecture, the little

carved Scrolls which are under the Abacus in the

Corinthian Capital .

CASUALTY, is the Tin -miner's Words forthe

Earth, a Stony Matter which is by waſhing in the

Stomping Mills, 60°c. ſeparated from the Tin Ore,
OA

before’tis dried and goes to the Crazing Mill.

CAZERN : See Caſern .

CEMENT, in Architecture, is a ſtrong bind

ing Mortar. ' Tis uſed to cement Bricks together

for ſome kinds of Moulding ; to make a Block of

Bricks for the carving of Scrolls, Capitals, 66 °C.

' Tis of two Sorts : The bot Cement, which is com

mon, is madeby putting to a Pound of Rozin and

a Quarter of a Pound of Bees Wax, half an
A

Ounce of fine Brick -Duft, and as much Powder

of Chalk ; and boiling all together in a Pipkin, ETC.

for about of an Hour, ſtirring it all the while ;

then let it ſtand 4 or 5 Minutes, and 'tis fic for
Ule .

The Brick to be cemented muſt be heated in or

by the Fire, and rubb’d one upon another like

Boards in glewing. The cold Cement is leſs com

mon , and is thus made.

Grate half a Pound of old Cheſhire Cheeſe,

well pared, very ſmall, and to it in a Pot put Balance, as that their Maffes be reciprocally Pro

half a Pint of Milk, and ſo let it ſtand all Night; portional to their Diſtances from the Point of
Vol. II .
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Suſpenſion, then they will be in Æquilibrio,as is Point is from A, the more it will gravitate ; and

the known Caſe of the Librin ( ſee Libra :) That the Moment of each Point will be a Rectangle

is, if D repreſent the Diſtance of the Weight B, under its Diſtance from A , multiplied by its felf

and 3D that of 4 B , and 2 D that of 6 B, all or Unity : Wherefore the Moment of all the

from the Point of Suſpenſion C ; then will the Points muſt be equal to the Sum of all the faid

Weights 4 B and 6 B be in Aquilibrio, becauſe Rectangles ; and therefore if the whole Moment

3 B : 6B:: 2 D : 3 D.
be divided by the whole Gravity of all the Points, or

by the Gravity of the whole Line A B, the Quo

2. The Moment of any Weight is = to the- tient ( by Princip. 3. and 6.) will be equal to the

Rectangle under its Velocity, and the Quantity Diſtance of a certain Point from A, at which , if

of Matter in the ſame. V. gr. The Moment of all the Points be ſuſpended, their Moment will be

6 B is = 6B * 2 D ( 2 D I ſay, for the Velocities the ſame as it is now ; that is, that Point Mall be

are as the Diſtances from C ) = 12 B D. the Common Centre of Gravity of the Line AB.

2. And if the Moment and Weight ( ot Quan- 8. If a Line, Plane, or Solid, be biſfected ſo by

tityof Matter ) be given, the DiſtanceofthePoint a Line or Plane, as that all the Parts in one Seg

of Application from C'the Point of Suſpenſion ment be equal to the reſpective Parts in the other,

will be found, by dividing the Moment by the and alſo equi -diſtant from the ſaid Line or Plane;

Weight. Thus, if the Moment of the Weight ' tis then clear, that the Center of Gravity of all

6 B be 12 B D, ( as in Principle 2. ) then the Di- ſuch Figures, muſt be in that Line or Plane. And

fance of the Point of Application from C will from hence it naturally follows,

12 B D
be Prop. General, That to find the CentreofGravity

ó B

of any Line, Plane or Sold , you muſt ima

gine Lines to conſiſt of an infinite Number of
4. If ſeveral Bodics be ſuſpended on each side

Points, Planes of an infiniteNumber of Lines,
thic Point C , then multiply every Weight by its

and Solids of an infinite Number of Planes

reſpective Diſtance from the Center of Suſpenſion
or Surfaces ; and then that all theſe are ſuſ .

Ci And then if the Sum of all the Realangleson
pended to the ſame Arm of a Balance comOne Side, be equal to the Sum of all thoſe on the

mon to them all : And let the Point of Sur
other, the Weights or Bodies will be in Æquili

penſion be as in A, at the End or Extreme of
brio ; if they are not equal, that Side will pre

the ſaid Line in the Edge of the Surface, or
ponderate, whoſe Sum is the greater. Thus, v .

in the Surface of the Solid ; and then find

gr. the Sumof alltheRectangles on the Right the Sum of the Moments of all thoſe Points ;

Hand C is 18 BD : I ſay , + 18 BD ( ſuppoſing
which Sum dividebythe Sum of the Weights,

+ to ſignify towards the Riglit Hand, and — to

wards the Left ; and the Sum of all the Rectan
or the Weight of all the Parts, and the Quo

tient will be the Diſtance of the Center of

gles on the Left of C, will be --- 33 B D : Whence
Gravity, or the Line, Plane or Solid , from the

it is evident, that the Preponderancy is toward the
Point or Axis of Suſpenſion. The Practice of

Left Hand, and is equal to 15B D , which

therefore is the Momentof all the Weighits.
all which in particular Inſtances, ſee in Hayes's

Fluxions, p. 261 , &c.

5. The Moment then of all the Weights being
CENTRES of Gravity. ' Tis plain thatthe Cen -

in this Cafe - 17 BD, and the Sum of all the
tre of Gravity of a Circle, and of a Sphere or

Weights 19 BD ; 'tis plain, if you divide the
Globe ( ſuppoſingthe Matter truly Homogeneouş

former by the latter, the Quotient ID willbe
all over them will be their Centre of Magnitude ;

( by Princip. 3. ) equal to the Diſtance of the
the Centre of Gravity of all Parallelograms will

Common Contre of Gravity of all the Weights from
be in the Pointof Interſektion of the two Diago

the Point C.
nals ; and the Centre of Gravity of all ſolid Pa

6. When the Weights , B, 6B, and 5 B,hang Point”of thePlaneofGravity,i.e.inthePoint
rallelograms or Parallelopipeds will be in the ſame

all on the ſame side of C, the Sum of their Mo
found to be the common Interſection of the two

mnets is = 33 B D, as the Sum of the Weights is
12B. Wherefore one Weight = 12 B, and hung Diagonalsof that Planewhich cuts the Solid into

two Triangular Priſms, and conſequently is eaſily
at D diſtant from C, will gravitate in the

found. The Centre of Gravity of all Planes of Tri
fame Manner as the ſeparate Weights did before
at their reſpective Diſtances : That is,theſaid angles,isinthe Point of Interſection oftwo Right

Lines biſfe &ting any two of their Angles ; and of
Point is the Common Centre of Gravity of thoſe
Weights, ſince it is that Point'in which all their all ſolid Triangles or Triangular Priſms itwill be

in the middle Point of the Diameter of Gravity :
Forces unite ; and whereat, if they were all joint

And that Diameter is found by the common Inter

ly ſuſpended , they would produce the ſame Effect

as before they did ſeparately.
ſection of two Planes, each of which biſſeets one

Angle of the Top and Baſe, and conſequently of

7. Let the Line A B be fufpended at A, and
all the Triangles of which the Priſon may be con

ceived to be compoſed.
ſuppoſe it divided into an infinite Number of hea

If the Priſm be of a Quadrilateral, or any other
vy Points ; ' tis then plain , that the farther any

more compounded Form, the thing will be more

difficult, becauſe the Centre of Cravity will lie at

a proportionable Diſtance from the Centre of Gra

А. vity of all the Triangular Prifns, that the Multi
B

angular Solid can be divided into. But tho’this

be a little more troubleſome, 'tis by no Means im

poſſible, any more than to find the Centres of

Gravi.
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Gravity of Cones, Pyramids, c. for which you when it deſcribes a leſs Circle, than in a greater .

have Rules enough in Stephinus,Lib.2 .Elem . Stat. It is much the ſame in other Curves as in the Cir .
and in many other Authors . cle; forevery Curve may be conſidered as com

CENTRE of cn Hyperbola, or an Elipſis. In poſed of an Infinity of Arts of infinitely ſmall

theſe Curves, and in the oppoſite Sections of Hy. Circles, all deſcribed by different Radii ;and lo,

perbola’s, all the Diameters terminated in the Se- that where the Curve hach the greateſt Curvature,

& tion ( or in the oppoſite Sections ) do naturally there it is compoſed of ſuch Arks as are Portions

biffect one another in one and the farne Point, of the leaſt Circles, or which are deſcribed by the

which Point is called the Centre. And this Point Thorteſt Radii. A Body therefore moving in a

in the Ellipſes is within the Figure, but in the Curve , doth every Moment endeavour by the

Hyperbola without, being there the Middle of the Centrifugal Force to get offrom a Pointwhich is

LatusTranſverſum .
the Centre of the Ark of an infinitely ſmall Cir.

CENTRÉ of Oſcillation. That Point of any cle then deſcribed. And this Endeavour is ſoinuchi
Figure where all the Forces are united, is but one; the greater, by howmuch the Ark of the irfinice

( luppoſing the Figure to revolve round a Point or ly ſmall Circle is thePortion of a leſſerCircle;

Axis) and conſequently only one ſingle Pendulum ſo that in one and the ſameCurve,the Centrifugal

can bemade,whoſeVibrations (the Forces in both Force of the revolving Body may vary according

being equalſhall be Iſochronical to thoſeof the to the different Points of the Curve in which it
whole Solid ; and becauſe that Point in the Fi- may at any timebe. It may be therefore, that in

gure wherein all the Forces are ſo united, deter- a Curve where the Force of Gravity in the deſcri

mines the Length of the ſimple Iſochronical Pen- bing Body is continually variable, the Centrifugal

dulum, and is that wherein all the Figure is fupForce may alſo continually vary in the ſame man

poſed to be contracted with all the Forces, while ner , and ſo, that one may alſo ſupply the Defect,

it vibrates, therefore 'tiscalled the Centre of Oſcil. or abate for the Exceſs of the otier, and conſe

lation ; and ſince the Centres of Percuſſion and quently the Effe be every where equalto the ab

Oſcillation in every Figure are the ſame, the way ſolute Gravity of the revolving Body. And this

of Inveſtigation of both muſt be the ſame : See as a Problem ,viz. To find ſuch a Curve in a verti

Centre of Percuſſion . cal Plane, hath been propoſed by Mr. Bernoulli of

CENTRE of Percusſion of a Body in Morion, Groningen. Vid. Hift. de l' Acarlem . Royal, P. 8c .
is that point wherein all the Forces of that Body for the Year 1700.

are conſidered as united in one ; ſo that the Force CENTRUM Phonicum ,

of Percuſſion in that Point, is greater than any CENTRUM Phonacampticum } sce Echo.
where elſe ; ſo that the Centre of Percuſſion is the CENTRY-BOX, the ſame with the Gueritt?

ſame with reſpect to the Forces, as that of Gravity only the former is ofWood , and the latter of

is in reſpect of the Weights. Stone. It is made to ſave the Centry from Inju

In calculating the Centres of Gravity, weſup- ries of Weather. In a Fortification they are uſu

poſe the Figures to be ſimply ſuſpended to a Point ally placed on the Flank'd Angles of the Baſtions,

or Axis: But in ordertocalculate the Centresof on thoſe of the Shoulder, and ſometimes in the

Percuſſion, the Figures are ſuppoſed to be actually Middle of the Curtin.

revolving about a Point or Axis; and as there the CERT Money, quaſi Certa Moneta, was the

fimple Momenta are conſidered, here they are con- Head -Money or common Fine paid by the Reliants

fidered alſo with the Velocity ſuper-added. And as and Tenants of ſeveral Mannors to their Lords . In

the Sum ofall the ſimple Momenta on each ſide the comeancientRecords thisis called Certum Letæ.
Centre of Gravity are equal, ſo here the Sum of all CERUSSE . In Phil. Tranſ. N. 137. there is

the Forces on every ſide the Centreof Percuſſion this Account of the way of making Cerulle. Pigs

muſt be equal ; and therefore, as the Centre of of clean and ſoft Lead are caſt into thin Plates, a

Gravity is found by dividing the Sum of all the Yard long and fix Inches broad ; theſe are rolled

Monients, by the Sum of all the Weights ; ſo to find round ſo as the Surfaces no where meet to touch ,

the Centre of Percusſion ,you muſt dividethe Sum of for where they do no Cerulle grows . Each of theſe

allthe Rectangles under all the Momenta,and their is put into a Pot juſt capable of holding one, and

reſpective Velocities,by the Sum of all the Moments : upheld by a little Bar from the Bottom , that it

See more of this in Hayes's Fluxions, P. 281 . come not to touch the Vinegar which is put into

CENTRIFUGAL Force. All moving Bodies each Pot to effect the Converſion. Twenty of

endeavour after a rectilinear Motion , becauſe that theſe abreaſt are put into a ſquare Bed of new

is the eaſieſt, ſhorteſt, and moſt ſimple. When- Horſe-Dung; and each Pot is covered with a Plate

ever therefore they move in any Curve, there muſt of Lead, and then over that with Boards as cloſe

be ſomething that draws them from their rectili - as can well be. This repeated four times

near Motion, anddetains them in theOrbit. When- makes onė Heap as ' tis called, containing 1600

ever this Force, which is called Centripetal, ceaſes,
Pots.

which attracts them towards a Centre, the mo- Afrer three weeks the Pots are taken up, the

ving Body wou'd ſtrait go off in a Tangent to the Plates unrolled, laid on Boards, and beaten with a

Curve in that very Point, and ſo wou'd get ftill Battledore, till all the Flakes come off, which, if

farther and farther from the Centre or Focus of its good , are thick, hard, and weighty. Thele Flikes

former curvilinear Motion : And that Endeavour are ground with water betwen Milftones to al

to fly off in the Tangent, is the Centrifugal Force. moft an impalpable Fineneſs; after which ’tis

The Effe &t of this Force is ſuch , that if a moving moulded into ſeveral Parcels, and expoſed to the

Body were to deſcribe a Circle, it wou'd cauſe it Sun to dry, till it become hard and fit for uſe.

to deſcribe the largeſt pollible, becauſe a great 'Tis obſerved that ſome Pots will yield thick

Circle is leſs curved, and differs leſs from a right and good Flakes, while others alike ordered and

Line than a ſmall one : A moving Body therefore ſet by them, without any poſſible Diſtinction of

wilļ ſuffer more Violence of Attraction, and con- Diſadvantage, vield few , ſmall, or none at all .

fequently will exert more of its Centrifugal Force Sometimes the Pors are taken up all dry, and ſome
2 times
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times they prove beſt ; ſometimes they are taken ancient Books, as Dooms- day Book, and the black

up wer. The Plates that cover the Pots yield Book of the Exchequor, remain .

tetter and thicker Flakes than do the Rolls within ; CHAMPION , in the Common Law, is uſed no

and the Outſides next to the Planks bigger and bet- leſs for him that trieth a Combat in his own Cauſe,
ter than the Inſides next to the Rolls, and to the than for him that fighteth in the Quarrel or Place

Spirits which firſt riſe from the Vinegar. of another : And according to Bracton and ſome

CESSION , is one manner of an Ecclefiaftical others, it is uſed for onethat holdethby Serjeantry,
Benefices becoming void . By the Canon Law, it or fome ſuch Service, of another. There is alſo an

a Clerk have one Living, though under 8 Pound Officer nowcalled,

per Annum Value, and takes a Second of what CHAMPION of the King, who is at a Corona

Value foever, the former is void without a Diſpen- tion, while the King is at Dinner, to ride armed ,

ſation ; that is, 'tis void de Jure, fednon de Fatło. Cap.a -pee, into Weftminſter-Hall, and by a Herald

But by Statute, if a Clerk have one Benefice of 8 makea Challenge, That if any l'erſon thall deny

Found perAnnum ,or upwards, and takes another the
King's Title to the Crown, heis thereby ready

of any Value whatſoever with Cure of Souls, and to defend it: Which done, the Kings drinks to

without Diſpenſation, the former Living isipfo him ,and ſends him a gilt Cupwith a Cover, full

fi.Eto, void : And this kind of Voidance of a Li- of Wine,whichhe hath for his Fee .

ving is called Céſion. And what is called Cilion CHANCELLOR , is a Title given in our

in Other Benefces, is called Creation in relation Kingdom , to him that is the chief Man formatter

to a Biſhoprick ; for if an Incumbent be made a of Justice ( in private Cauſes eſpecially ) next to

Bithop, his Benefice is ſaid to be void by Crea- the Prince : Forwhereas all other Juſtices are tied

tion.
by the Law , and may not (werve fromit in Judg

CESSION, in the Civil Law , is putting another ment; the Chancellor hath in this the King's abfo

Perſon , who therefore is called the lure Pouver to moderate and temper mne written

CESSIONARY, into the Place and Right of Law , ſubjeéting himſelf only to theLaw of Na

the true and proper Creditor, in any caſe. This ture and Conſcience, and ordering all things juz

is called alſo Subrogation. ta Æquum 60% Bonum . And therefore Stamford,

CESSOR , in Law , is one that ccaſcth or neg- in his Prerogative, c. 20. p . 65. faith, that the

lefteth ſo long to perform ſomeDuty belonging to Chancellor hath two Powers, one Abſolute and the

him , as that by this his Ceſie or Ceaſing, heincurs other Ordinary; meaning, that though by his or

the Danger of the Law , and hath , or may have, dinary Power, in fome Cafes he muit obſerve the

the Writ Ceſſavit ( ſee Vol. I. ) brought againſt Form of Proceeding, as the other ordinary Judges

him . Andwhere it is ſaid in their Terms, the Te- do ; yet that in his abſolutePower he is not limited

/ nant Ceſſeth without any more Words, it is to be by the written Law, but by Con cience and Equity,
underſtood, the Tenant ceaſeth to do by his Lands according to the Circumſtances of the Master in

or Tenement.
queſtion . This high Officer now bears the Title

CHAFERY, is the Term for one of the Forges of Lord High Chancellor of Great Britain . Buc

in an Iron -work, ( ſee Iron . ) The other is called there are others that bear this Name ofChancellor,

the Finery.
CHAFE -WAX , is an Officer belonging to the CHANCELLOR of the Exchequer ; who firs

Lord High Chancellor, who fits the Wax for the in the Court and Exchequer Chamber, and with

Scaling of Writs, and ſuch other Inſtruments as the reſt of the Court ordereth things to the King's

are by his Order made to be ſent out. beſt Benefit. He is always in Commiſſion with

CHALCOGRAPHY, is the Art of Engraving, the Lord Treaſurer for the letting of Crown Lands,

Sculpture , 6C.
650. and hath by the Privy Seal from the King.

CHAMBERLAIN, from the French Chambel Power with others, to compound for Forfeitures of

lan, i.e. Cubicularius vel Præfe&tus Cubiculi, is Bonds upon penal Statutes ; and his Power extends

uſed in divers Senſes in our Chronicles, and old to theFirſt-Fruits Office, 60°C.

Rooks of Laws and Statutes : As the Lord Great CHANCELLOR of the Dutchy of Lancaſter,

Chamberlain of England, Lord Chamberlain of the is an Officer in that Court principally to judge and

King's Houſe, the King's Chamberlain, ! 3 E. 1. derermine allControverſies between the King and

C. 41. 17 R. 2.c. 16. To whoſe Office it apper his Tenants about the Dutchy Land, and otherwiſe

tainerh to look to the King's Chambers and Ward- to direct all the King's Affairs belonging to that

robe, and to govern the Under-Servants and Offi- Court:

cers there. There is alſo a Chamberlain of
any CHANCERY, is a Court of Equity and Con

of the King's Courts; as Chaniberlain of the Ex- ſcience, moderating the Rigors of other Courts,
chequer, 51 H. 3. Stat.5. 13 E: 3.11. 14 E.3.14. and is not tied ftri&tly to the Letter of the Law .

26 ‘n . 8. 2. There is a Chamberlain of North The Officers in it are, The Lord Chancellor, or

Wales, of Cheſter, of the City of London : This Keeper of the Great Seal: Twelve Maſters of

Officer is commonly the Receiver of all Rents and Chancery, whereof ſome are alıvays Sitting in
Revenues belonging to the City whereof he is their turn on the Bench, as Afiftants. The fix

Chamberlain. When there is ro Prir.ce of Wales Clerks, who have under them about 90 Clerks,

and Earl of Cheſter, the Chamberlain of Cheſter in the Nature of Attorneys in the Court ; two
hath the Receipt and Return of all Writs coming chief Examiners, who have cach of them ſeveral

thither out of any of the King's Courts. Clerks . One chief Regiſter, who uſually hath

In the Exchequer there be two Officers of this four or five Deputics. The Clerk of the Crown.

Name, who were wont to keep a Controulment The Warden of the Fleet, the Ulher, Serjeunt at

of the Pells of Receipt and Exitus; and kept cer- Arms, and Cryer of the Court. The Curſitors

tain Keys of the Treaſury and Ricords. They and their Clerks of the Petry Bag . The Clerk

kept alſo the Keys of that Treaſury where the of the Appeals, of the Faculties, Parents, Preſen

Leagues of the King's Predeceſors, and divers tations, Difiniffion , Licenses to alicnaté, Injun

as the

1

stions,
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&tions, Enrollments, Protections, Subpanas, andof CHARTER, in Law, is a written Evidence of

the Affidavits, 600. The Sealer, Chafe-wax, foc. any Thing done between Man and Man : And

CHAPEL, is of two forts ; either adjoining to ſometimes Chartersare called Charters of the

a Church , as a Parcel of the ſame, which Men of King, and when the King paſſeth any Grant to any

Worth hold ; ut ibidem Familiaría Sepulchra ſibi Perlon, Body Politick , sc. to excuſe a Man from

conftituant ; or elſe ſeparate from the Mother being ímpanelled on a Jury: Charters of P.ırdon,

Church , where the Pariſ is wide ; and is uſually wherebyMen are forgiven Felonies, soc.
called a Chapel of Eaſe, becauſe built for the Eaſé CHARTER-LAND is ſuch Land as a Man

of ſuch Parishioners as dwell too far from the holds by Charter, i. e. by Deed or Evidence

Church. Sometimes this is ſerved by a Curate, in Writing ; and this is otherwiſe called Free

provided at the Charge of the Rector, and ſome bold.

times at Theirs thathave Benefit byit, according CHARTS uſed at Sea, are either the Plain or

to Cuſtom or Compoſition. And ſome of theſe Mercator's Charts, as 'tis uſually called, though it

latter Chapels which have a Maintenance perpetnal thould indeed be rather called Wright's Chart. See

byfome Lands charitably beſtowed onthem , or the Word Plain Chart and Mercator, in Vol. I.

otherwiſe, without the Charge of the Rector of CHATTELS, Catalla, is a Wordwhich came

the Church , are called Free -Chapels. to us from the Normans, who called all moveable

CHAPTER , Capitulun; in the Canon and Goods by this Name, the contrary was called

Common Law, is either Congregatio Clericorum in Fief, or as we now call it Fee: But now, in our

Eccleſia Cathedrali, regulari vel Collegiata ; of Law, Chattels are all Sorts of Goodsmoveable and

Locus in quo fiunt communes tractatus Collegiato- immoveable, excepe ſuch asare in the Nature of

rum . Cowel. Theſe Chapters aroſe thus ; in ancient Free-hold or Parcelthereof. They reckon Chattels

Times the Biſhops had their Clergy reſiding with alſo to be either perſonal or real. The Former are

them in their Cathedrals, to aſlift them in the ſuch as either do belong immediately to the Perſon

Performance of ſacred Offices, and in the Govern- of a Man, as his Horſe, Sword , soc. or ſuch

ment and Diſcipline of the Church . And even af. Things as being injuriouſly withheld from him, a

ter Parochial Settlements were made , there were Manhath no way to recover but by perſonal

fill a Body of Clergymen, which continưed with Adion. But Chattels real do not appertain to the

the Biſhop at his Church ; and were indeed his Perſon, but to ſome other thing byway of De

Family , and maintained out of his Income. pendance, as a Box with Charters of Land, Ap

After the Monaſtic Life grew into Requeſt and ples upon a Tree, SPC. Such things alſo as ne

Reputation, many Biſhops choſe to have Monks ceſſarily iſſue out of lomeimmoveable Thing to a

rather than Seculars to reſide with them and at- Perſon, as a Leaſe or Rent for Years, they call a

tend them in their Cathedrals. And theſe Bodies Chattel real. Alſo to hold at Will, is a Chattel

of either Monaſticks or Seculars, had the ſame real.

Privilege of chuſing the Biſhop and being his CHAUNTRY is a Church or Chapel endow'

Council, which the whole Clergy of the Dioceſe ed with Lands or other yearly Revenue, for the

had before. But by degrees, their Dependance Maintenance (formerly)ofoneormorePrieſts daily

upon the Biſhop and Relation to him grew leſsand ſaying or ſinging Maſs for the Souls of the Donors,

leſs; andwhen they had diſtinct Parcels of the and ſuch others as they ſhall appoint.

Biſhop's Eftate aſſigned for their Maintenance, at CHEMICE, the Art of caſting Figures in Me.

laſt the Biſhop had little more left than the Power tals.

of viſiting them. And on the other hand, theſe CHEST -ROPE in a Ship, is the ſame with

capitular Bodiesdidby degrees alſo loſe their Privi- the Gueſt or Gift- Rope, and is added to the Boar

leges; particularly that of chuſing the Biſhop, for Rope, when the Boat is towed at the Stern of the

whichtheKings of England had a long Struggle Ship, to keep her from Shearing ; i.e.from ſwing

withthe Pope, butat laſt Henry 8. got this Power ing to and fro.

veſted in the Crown, and now the Dean and CHILIADS are the Tables of Logarithms, and

Chapter have only the Shadow of it. ſo called becauſe they were at firſt divided into

The fame Prince did alſo eject the Monks out Thouſands. Thus in the Year 1624. Mr. Briggs

of theſe Cathedrals, and placed Secular Canons in publiſh'd a Table of Logarithms for 20 Chiliads of

their Room . And thoſe whom he thus regulated abſolute Numbers, and again for 10 Chiliads more,

are called Deans and Chapters of the new Founda- and then for one more , that is, for 31 Chiliads.

tion : As are Canterbury, Wincheſter, Worceſter, The Book is called Arithmetica Logarithmica.
Ely, Carliſle, Durham , Rocheſter and Norwich ; A.D. 1628. Adrian Viacq publiſh'd this again

and of ſuch ſort are theChapters of the five new with a Supplement ( according to Mr. Briggs's

Sees of Peterburgh , Oxford , Glouceſter and Direction ) of the Chiliads before admitted ; in all

Briſtol, to which may be added Weſtminſter ; tho' making up 101 Chiliads.

this laſt Biſhoprick is now ſunk , and the Monafte- CHINALRY, in ourLaw , ſignifies a Tenure of

ry turned into a Collegiate Church by Queen Land by Knight's Service, or by Obligation to

Elizabeth perform fome Martial or Military Office to the

CHAPTRELS, in Architecture, are the ſame Lord.

with Impoſts, and ſignify thoſe Parts on which the CHISSELS uſed in Joynery and Carpentry

Feet of Arches ſtand. Their height of thickneſs are of ſeveral kinds; as 1. The Former, which

ought to be equal to the breadth of the lower Part is uſed firſt of allbefore the Paring Chiſſel,and

of

CHARGED CYLINDER is that Part of the the ſcribed Strokes, and with its Baſil outwards., .
Chace of a great Gun where the Powder and Ball 2. The Paring Chillel hath a very fine and

are placed . ſmooth Edge, and 'tis uſed to pare off, or ſmooth

CHARGE of Lead is 36 Pigs, and each Pig the Irregularities which the Former makes. This

contains fixStone, wanting two Pound ; i.e. every is not ſtruck with the Mallet as the Former is, but

Stone ( here ) is twelve Pound. preſſed with the Shoulder of the Workman , who
holds

Pigal
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holds theChiſel between the Fore and Little Fin- ber of Degrees, whoſe Chord apply'd round the

ger of his right Hand, and with the two middle Circumference will divideit as requir’d. Asif you

fingersclutched upon it.
would divide any Circle into 32 equal Parts ; fet

3. The Skew Former, which isa Chiſſel uſed for the Sector to the Radius, and then dividing360

cleanſing acute Angles by the Point or Corner of by 32, the Quotient is 11 ° 15 ': The Chord of

its narrow Edge, and where the Angles of other which taken off parallelly, willdivide the Circle

Chiſels cannot come.
into 32 equal Parts; or into the Points of the Ma

4. The Mortefs Chiffel is narrow , but very riner's Compaſs.

thick and ſtrong to endure hard Blows with the CHOREPISCOPI were anciently RuralBiſhops

Mallet, and 'tis ground to a very broad Baſil; its delegated by the primeDioceſan ; but theirau

Uſe is to cut deep ſquare Holes in the Wood, thority became reſtrained by ſome Councils, and

which are called Morteſſes: Theſe are of ſeveral this very Office by Degrees aboliſh’d ; after whom

Sizes, according as the Breadth of the Morteſes
the Rural Deans wereſo commiſſioned to exerciſe

require.
Epiſcopal Juriſdiction , till inhibited by Pope Alex

5.The Gough is a Chiſel with a round Edge, ander III. andthe Council of Tours.

one ſize of which ſerves to prepare the way for an CHRISM was anciently ( in times of Popery ) a

Augre; and othersto cutſuch Wood as is to be Confection of Oil and ſweet Balſam ,which was

rounded or hollowed, soc.
conſecrated by the Biſhop,and uſed in Baptiſm ;

6. Socket Chiffels are ſuch as are chiefly uſed by Confirmation, Extreme Unction , 883c.
Carpenters, and have their Shank made with a • CHRISOM , Chriſmale, was the Face-cloth or

hollow Socket at the top, to receive a ſtrong Piece of Linen laid over the Child's Headwhen

wooden Sprig made to fit into that Socket, with a it was baptized : Whence in our Weekly Bills of

ſquare Shoulder above it ; which makesthem very Mortality, ſuch Children as die in the Month are

ſtrong to bear the heavy Blows of the Mallet. called Chriſomis.

They diſtinguiſh theſe Socket Chiffels according to CHOROIDES is the fourth Coat of the Eye,
the Breadth of the Blade, and call them half lying under the Selerotick ; it hath many little

Inch, three quarter Inch Chiſſels
, Inch and half, Glands which ſeparate a black Liquor , which

two Inch, and three Inch Chiſels. tinges the Inſide thereof; otherwiſe of a white Co

7. The Ripping Chiſſel is a Socket Chiffel about lour, in order to hinder the reflected Light from

an Inch broad ,andhaving a blunt Edge with no diſturbing or confounding the Pictures of Objects

Bafil to it ; itsUſe is to rip and tear two Pieces of from being truly repreſented on the Retina . This

Wood fartned together from one another , by Coat hath a hole before , which is called the Pu

forcing in the Blunt Edge between the two pilla, which ſerves to admit Light and Colours into

Pieces .
the Eye.

CHORDS. On all plain Scales, and particu- CHRONOLOGY, Authors on this Subje &t are

larly onthe sector, thereisa Line drawn called 7. Bap. Riccioli Chronologia Reformata.2 Tom .

the Line of Chords, whoſe Uſes are very nume- Bonon. 1669.

TOUS ; as,
Guil. BeveregiiInftitutiones Chronologica.

Mar. Boxhornii Chronologia.

1. To meaſure the Quantity of an Angle plain Sethi Calviſii Opus Chronologicum .

given .
Alfedii Thefaurus Chronolīgicus.

Maſini Chronolog. Thefes & Tabula.

With 60 of the Chords, and one foot of the Helvici Chronologia.

Compaſſes in the Vertex of the Angle, ſtrike an Fof. Scaliger de Emendatione Temporum .

Arch between the Legs of the Angle , and then
StranchiiChronolog.

taking that Arch inthe Compaſſes,and applying CHRYSALIS , a Term uſed by the modern

the Length of the Chordwhich fubtends ittothe Writers ofthe naturalHiſtory of Inſects, for the

fame Lines of Chords, you will find the Quantity fame with Nympha,whichſee. Indeed theWord,

of the Angle by the Numbers there placed . as well as Aurelia uſed in the ſame Senſe, ſeems to

imply a peculiar Yellow or golden Colour in the

2. By the Chords on the sector to divide any Circle Nympha ; but this is purely accidental, and is by

into its proper Degrees, and to meaſure the no means found in all Nympha : Though ſome

Qnantity ofan Arch of a given Circle. confine this Word Chryſalis to the Nympheof But

terflies and Moths only. See Swammerdam Hift.

Apply over the Radius of the Circle between Injectgeneral.Sect. 2.

6c and 6o in the Lines of Chords, and then if you CHŮRCH -SCOT, Payment or Contribution ;

take out the parallel Chords of one Degree , 50°c. by the Latin Writerswas frequently called Primitiá

and apply them to the Circumference of the Circle Seminum , becauſe it was at firſt a Quantity of

given,theyſhall divide it intoitsproperDegrees : Corn paid to the Prieſt on St. Martin's Dayas the

Ånd 'the Degrees of any Arch ſhall beknown by firſt Fruirs of Harveſt: This was enjoyn’dby the

entering the Diſtancebetween its Extremities in the Laws of King Ina, c. 4. and by Canute, c.10 .but

Sector, parallelto the Radius between 60 and 60 ; after this, it came to ſignify a Reſerve of Corn

or by ſo applying it into the sector, that it fall on Rent paid to the Secular Prieſts, or to the Reli

the ſame Numbers on each Leg. gious; and ſometimes was taken in fo general a

Šenſe, as to include Poultry or any other Proviſion

To divide the Circumference of aCircle into any that was paid in kind to the Religious.

Number of equalParts, or to infcribe any regular CHYROGRAPHUM , in the Saxon Times,

Figure in a Circle. ſignified any publick Inſtrument of Conveyance
.

atteſted by Witneſſes : This the Normans called

Divide 360 by the Number of equal Parts re- Charta.

quir'd , or by the Number of the Sides of the re- To prevent Frauds and Concealments, they

gular Polygon,and the Quotient will be a Num- made their Deeds of mutual Covenant in a Script

4
and

3.
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and Refcript, orina Part and Counter-Part, upon I have found ( faith he ) that if the Square of the

the ſame sheet of Paper or Parchment; and in the Diameter be put 1, i.e. one, the Area of the Cira

middle, between the two Copies, they draw the cle will be+++; 'stinsc.

Capital Lettersof the Alphabet, or ſometimes the that is, diminiſhing the entire Square of the Dia

Word Syngraphies in the like great Letters ; and meter by a third Part (that it may not be too big ) ;

then talliated or cut the ſaid Sheet aſunder in an and then again , becauſe hereby too much is taken

indented Manner, which being deliver'd to the away, augment it one fifth , and then diminish it

two Parties concerned, were proved Authentick by by one ſeventh ; and ſo on continually in that al

matching with or anſweringto one another, like ternate Order of the Signs, and the natural Order

our preſent Indentures, or like Tallies in Wood. of the odd Numbers.

And when this prudent Cuſtom had for ſome time CIRCULAR-LINES, in Mathematicks, are

prevail'd , the Word Chirographum was appropria- ſuch ſtraight Lines as are divided from the Diviſions

ted to ſuch bipartite Writings. made in the Arch of a Circle ; ſuch as Sines,

CIMA, in Architecture, is a moulding ſome- Tangents, Secants, &c. an Account of the Con

what reſembling an S. Vitruvius makes ir of two ftruction of which you have under the Word Scale

Quarter Circles join'd together. Our Workmen in Vol. I.

call it an ---G --- CIRCULAR-VELOCITY is a Term in the

ein Architecture, is what 'our new Aftronomy, ſignifying that Velocity of any

Workmen call an 0 - G-- with Planet or revolving Body which is meaſured by
the Hollow downwards , 'ris

CIMATIUM,
CIMATUM ,'s part of the Ornament of the

Dorick Capital ; it ſtands juſt

above the Square, and hath a

( Fillet over it,

CIRCLE . Its Quadrature, or the ſquaring of

the Circle. This according to Mr. Leibnitz's

7. Philof. Colle t. may be underſtood as twofold ;

viz , either by Calculation, or by Linear Conftru

& tion : And each of theſe may be either perfectly

exact , or elſe almoſt ſo , or pretty near. Of

theſe, that which is done by accurate or exact

Calculation may be called the Analytical Way, as

that which is done by exact Linear Conſtruction

is the Geometrical Way ; that which is done by

pretty near but not exa&t Calculation, may be

called the Approach ; and that by a Conftru &tion ,

only pretty near, may be called the Mechanical
Way.

the Arch of a Circle; as ſuppoſe by Abdeſcribed

The Approaches have been further carried on by on the Centre of Attraction S: and the circular

Ceulen, Vieta and Hugenius; and others have Velocity of a Body moving from B to C , is mea

given ſeveral Mechanical Ways. ſur’d by the Ark B C.
The accurate Geometrical Conſtruction may CIRCUMSCRIBED Hyperbola is one that cuts

be had , by which not only an entire Circle may its own Afymptotes, and contains the Parts cut off

be meafured or ſquared, but any Se & ion or Arch within itsown properSpace. See Curves.

of it alſo : Indeed this is by an exact and ordinate CIRCUMSTANCES are ſuch Things, which

Motion , but it is in thoſe that they call tranfcen- tho they are vor eſſential to any Action , do yet

dental Curves ; which, faith Leibnitz, are errone- fome Way affect it. And theyreckon that ſome

oully accounted Mechanical, for they are as Geo - Circumſtances are purely Phyſical, which don't con

metrical as thoſe which are commonly ſo eſteem'd . nect any moral Good or Evil with an Action ;

Though indeed they are not allAlgebraical, 110 ſuch as killing a Man with a Right or Löft Hand,

can they be reduc'd to Algebraick Equations of & c. And others, they account properly Mural,

certain Degrees, becauſe they have Degrees proper becauſe they do really influence our Actions, and

to themſelves ; and though not Algebraical, are yet render them more Good or Evil than they would

Analytical. be without ſuch Circumſtances. And the Writers

The AnalytickQuadrature may be again ſubdi- of Ethicks ſum them all up in this one Verſe ;
vided into three Kinds, the AnalyticalTranſcen

dent, the Algebraical, and the Arithmetical. Quis, quid, ubi, quibus auxilis, cur , quomodo,
The Analytical Tranſcendent is to be obtain'd, quanilo. Vid. Whitley's Ethicks, p . 13.

amongſt others, by Equations of Degrees Inde

finite , hitherto conſider'd by ; asif Xx +X be= CIVIL Law . The Civil Law is not received

30, and X be ſought, it will be found to be 3, be- at this Day in any one Nation without ſo.nc Ad

cauſe 3 + 3 + 3 = 27. + 3 = 30. dition orAlteration, for ſometimesthe FeudalLaw

The Algebraical is done by Vulgar, though ir- is mixt with it, or general or particular Cuftomis ;
rational Vulgar, or by the Roots of common and often Ordinances and Statutes cut off a greac

Equations; which for the general Quadrature of Part of it.

the Circle, or its Sectors, is indeed impoflible. In Turkey the fuftinian Greek Code is only uſed .

There remains therefore the Arithmetical Way, In Italy the Canon Law and Cuſtoms have ex

which is perform'd by certain Series exhibiting cludeda good Part of it. In Denice, Cuſtom hath

the Quantity of the Circle exa &t, by aProgreſſion almoſt anabſolute Government. In the Milaneſe,

of Terms ( firſt ) Rational; ſuch as I ſhall here the Feudal Law and particular Cuftoms bear

propound.
fway. In Naples and Sicily, the Conſtitutions

Vol. II.
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and Laws of the Lombarıls areſaid to prevail. In ſecure, and fire upoñ the Enemy; and if the Ship
Germany and Holland the Civil Law is eſteemed to is boarded, to ſcour or clear the Decks.

be the Municipal Law ; but yet many Parts of it CLOVE, is a Weight of Cheeſe containing the

are there grown obſolete; and others are alter'd 32d Part of the Weight; and ſo is 8 Pound by 9

eithier by the Canon Law, or a different Uſage. H. 6.c. 8 .

In Friezeland it is obſerv'd with more ſtrictneſs. CLOUTS, are thin Plates of Iron nailed on

But in the Northen Parts of Germany, the fus Sax- that Part of the Axle - Tree of a Gun-Carriage

onicum , Lubecenfe or Culmenſe is preferred before which comes through the Nave, through which the

it. In Denmark and Sweden it hath ſcarce any Au - Lins-pin goes.

thority at all . In France only a Part of it is re- CLOUT-NAILS, are ſuch as are commonly

ceived, and that Part is in ſome places as a cu- uſed for nailing on of Clouts ( or Plates of Iron)

ſtomary Law ; and in thoſe Provinces neareſt to to the Axle-Trees of Carriages ; and are proper to

Italy the Municipal written Law . In criminal faften any Iron to Wood .

Cauſes the Civil Law is more regarded in France, COCCYGÆUS, is a Muſcle of the OsCoccygis,

but the manner of Trial is regulated by Ordi- ariſing Tendino Carnousfrom the acute Proceis of

nances and Ediets. The Civil Law in Spain and the Os Iſchium , between the Ligament that reaches

Portugal is corrected by the fus Regium and Cu- from thence to the Os Sacrum , and one of the

ftom .In Scotland the Statutes of the Sederunt, Heads of the Gemini ; from a narrow Beginning

Part of the Regiæ Majeftatis, and their Cuftoms, it gradually dilates its ſelf into a thin fleſhy Belly,
controul the Civil Law . interſperſed with ſome tendinous Fibres. It is in

CLAMP-NAILS, are ſuch Nails as are uſed to ſerted into the whole Length of the Os Coccygis,

faſten on Clamps in building and repairing of laterally.
Ships. Its uſe is to draw that inwards or forwards after

CLAMP'D . When a piece of Board is fitted the Excretion of hardned Faces, &C. ThisMuf

with the Grain to the End of another piece of cle was firſt diſcover'd by Dr. Douglis ; See his

Board acroſs the Gtain, the former Board is ſaid Myogr.Comp.Specim .

to be clampd. And thus are the Ends of Tables COCKET, is a Seal appertaining to the King's

uſually clampd,to keep them from warping or Cuſtom -Houſe : And alſo a Scroll of Parchment
cafting; ſealed and delivered by the Officers of the Cu

CLARO -OBSCURO, isaTerm in Painting ; ftom -Houſe to Merchants,as a Warrantthat their

and ſignifies the Art of diſtributing Lights and Merchandize be Cuſtomed. This Word is uſed

Shadows advantageouſly , as well on particular alſo in the Statutes of Bread and Ale, made 15 H.

Objects as on a Picture in general. On particular 2. where there is mentioned Cocket Bread, among

Objects 'tis neceſſary to give them an agreeable ſeveral other kinds: And it ſeems to have been

Roundneſs, and a particular Relieve; and in the hard Sea -Bisket, which perhaps had then ſome

Picture in general, to expoſe the Objects with Cocket Mark or Seal; or elſe was ſo called from its

Pleafure to the View of the Spectators, by giving being deſigned for the uſe of the Cock -ſwains or
the Eye , an Occaſion to reſt ; which is beſt done Seamen .

by an happy Diſtribution of great Lights and Sha- COCKS, aboard a Ship, are little ſquare Pieces

dows, which by their Oppoſition ſet off one of Braſswith Holes in them , and putinto Wooden
another. Shivers, to keep them from ſplitting and galling

CLASP -NAILS, are ſuch whoſe Heads are by the Pins of the Blocks in which they move.

brought into a little Compaſs, ſo that they will COCK-WATER, is a Stream of Water brought

link into the Wood, and when drove home, let a in a Trough through a long Pole, in order to wath

SmoothingPlane goover them . out the Sand of the Tin -Ore into the Launder,

CLENCH -NAILS, are ſuch as will drive with while it is bruiſing in the Coffer of a Stamping

out ſplitting the Boards, and draw withoutbreak- Mill : See Tin.

ing. They are uſed by Boat and Barge Builders ;

and are proper for any Building with Boards that

muſt be taken down again : For fine Work they

are made with Claſp -heads.

CLEPSYDRA. In the Memoirs of the French

Royal Academy for April 1699. there is an Ac

count byMr. Varignon, of aGeneraland Geo

metrickMethod tomakeClepyſydre or Water-Clocks

with any kind of given Veſſels, and with any gi

ven Orifices for the Water to iſſue out at, and ac

cording to any given Velocity of the Water's

Deſcent.

CLERK. This Word did anciently ſignify a

Secula rPrieſt, in ContradiAin &tion to a Religious

or a Regular. But by Degrees it came to be in

general attributed to every Scholar, and at laſt was

common to every Scribe and Notary ; and hence

ſo many of our Law Officers have the Title of

Clerk .

CLINCH-BOLTS in a Ship, are ſuch as are

clinched with a riveting Hammer at thoſe Ends COCHLEA,

which come through .

CLOSE -FIGHTS, are, aboard a Ship, fuch

Bulk-heads as are in a cloſe Fight put up fore and

aft in the Ship, for the Men to ſtand behind them

1
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Eliz . c . 7 .

COCHLEA, is one of the Mechanical Powers, | Heir at Lav , and not by any Heir inſtituted by a

conſiſting of a Cylinder ſulcated or hollowed in a Willor Teftament. Codicils firſt came in uſe in

Spiral manner, and moving or turning in a Boxor the timeof Auguftus. A Codicil as well as a Will
Nut, cut ſo as to anſwer to it exactly. Now the may be either written or nuncupative. Inſtitute of

Power or Force of this Engine may be thus eſtima- Imp. or Civil Law .

ted : Suppoſe in the Figure annexed the Weight COFFER is a long ſquare Box of the firmeft

P to be raiſed by the Turn of the Male Screw Timber, about 3 Foot long, and 1 Foot broad ,

CA , by means of theHandle or Lever B C. 'Tis wherein Tin Oré is brokento Pieces in a ſtamping

plain that in one Revolution of the Cylinder AC Mill. See Tin.

the Weight can be raiſed no more than is the Di- COFFERER ofthe King or Queen's Houſe

ſtance between any of the two adjoining Leaves of hold, isa principal Officer in the Court, next under

the Screw ; and that the Power moves as far as is the Comptroller; that in the Counting -Houſe and

elſewhere at other Times, hath aſpecial Charge

and Overſight of other Officers of the Houſe for

their good Demeanor and Carriage in their Of

fices, to all which he pays their Wages. Vid . 39.

P

COHÆSION of the Parts of Matter. SirIſaac

Newton at the end of the Latin Edition of his ad.

mirable Opticks, concludesfrom the Coherence of

the Parts of hard and ſolid Bodies, that their Par

ticles do attract one another by a certain Force,

which acts moſt intenſely when the Particles toucli

one another. At ſome little Diſtance it produces

thoſe Chymical Effects or Operations, whichyou

will find an account ofunderthe Word Attraction ,

and which doth not extend to remoter Diftances, as

far at leaſt as Senſe can determine ; and indeed ' tis

hardly poſſible to account for the Firmneſs and So

lidity of many Bodies, which have either a vaſt
number of Pores, or Meatus in them, and conſe

quently whoſe Particles cannot touch one another

with their whole Surfaces, without ſuppoſing that

thoſe Particles be either ſtrongly compreſt together,

C
or do ſtrongly attract one another. But it doth

not ſeem reaſonable to attribute this Cohæſion of

the Parts of Matter to any Preſſure ofthe Æther ,

as ſome have imagined ; becauſe thereis no certain

Experiment of the Exiſtence of any ſuch thing as

their Æther, nor if there were, would it beef

fe &tual to ſolve this Phänomenon, any more than

it is for many others, which they accountfor only

the Compaſs of one Revolution: That is, theway by this means. But this mutual Attraction of the
of the Power to that of the Weight in the ſame Particles of Matter within ſuch very narrow

time, is as the Ambit of the Power in one Revo- Boundsand Limits, which ſeem to be asmuch the

lution of the Cylinder, to the Diſtance between Law of Nature, as Gravity, Egc. will fairly ac

any two contiguous Leaves of the Screw . Where - count for this hitherto Inexplicable Phenomenon.

fore the Celerity of the Power to that of the Dr. Cheyne takes into Conſideration the plainneſsof

Weight will be in the ſame Ratio. And conſe- the Surfaces of the cohering Parts of Matter, in

quently,
if you apply a Power, whichſhall be to order to account for this Property ; which indeed

the Weightto beraiſed, as the way ofthat Pow- ſeems a neceſſary requiſite. He thinks we may

er in each Revolution, ſhall be to the aforeſaid Di. ſuppoſe ſome of the primary Atoms of Matter of

ſtance between any two next adjoining Leaves of which Bodies are conſtituced , to be terminated

the Screw ; the Power ſhallbe in equilibrio with with plain Surfaceson all Sides. Andſuch pro

the Weight, and therefore being increaſed never duce Bodies of the ſtricteſt and firmeſt Coheſion ;

ſo little more ſhall raiſe it. This Power is plainly others may be terminated partly with Curve, as
a Combination of the Lever and the Axisin Pe- well as partly with plain Surfaces, and theſe com

ritrochio together. bined may produce Bodies of a middle Degree of

CODICIL, isa Schedule or Supplementto a Coheſion; and ſuch as have Surfaces entirely Curve
Will or other Writing. Tis uſed as an Addition may produce Fluids, 66 C. But this will not do

to a Teftament, whenany thing is omitted which alone, for though it willbring Bodies to immediate

the Teſtator would add, explain, alter, or re- Contact, it will not keep them there, nor hinder

tract; and is of the fame Nature with a Tefta- them from being ſeparated by any force, how
ment, but that it is without an Executor: So that ſmall foever: And the Fluids which ſurround our

a Codicil isa leſs ſolemn Will of one that Globe, as the Particles of Light and Air, will get
dies either Teſtate or Inteſtate, without the Ap- in between the Surfaces of Bodies when they are

pointment of an Heir. Teſtate, when he that made at ang Diſtance greater than theDiameters of the.

his Codicil, hath either before or afterwards made conſtituent Particles of thoſe Fluids, and ſo by

his Teſtament, on which that Codicil depends, as their lateral Preſſure will deſtroy the Efficacy of

to which it refers. Inteftate, when one leaves be thatattractive Force by which Bodies cohere.

hind him only a Codicil without a Teſtament, For fince Light and Bodies act mutually one upon
wherein he gives Legacies only to be paid by the another ; and that the Particles of Air endeavour

Vol. II . S 2
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to recede one from another ( ſee Air and Light) | though at a greater Thickneſs they appear very

they will render that part ofAttraction whereby clear andcolourleſs. About theſe Sir ijaac New

Bolies cohere, altogether infenſible at any Di. ton , in his Opticks, Book 2. made many excellent

ftance greater than the length of the Diameters of Obſervations ſerving to illuſtrate and demonſtrate
the Particles.of theſe Fluids : So that the Force the Theory of Colours.

by which Bodies cohere, cannot act but åt very

ſmall Diſtances, and certainly is much greater in As, 1. By compreſſing two Priſms hard toge

immediate Contact, than at any Diſtance how ther, ſo that their sides , which bychance were a

ſmall foever. little Convex, might ſomewhere touch ; he found

COLAPTICE, is the Art of Carving or Cut, the place where they touch'd to become abſolutely

ting the Reſemblances and Figures of Naturaltranſparent, as if they had been there but one con

Thingsin Stone. TheTerm for the Artiſt here is tinued piece of Glaſs : For when the Light fell to
Litboxos. obliquelyon the Air, between them in other Places

COLD. It hath been obſerv'd by Mr. Geoffroy as tobe all reflected , itſeemed in theplace of Con

( in a Diſcourſe which he read before the French tact to be all tranſmitted, inſomuch that when look'd

Royal Academy of Sciences, and which is menti- upon, it appear'd like a little dark Spot, and when

oned in Phil.Tranj. N. 274.) that a Mixture of the look'd through, it ſeem'd like a hole in that Air

greateſt Part of all the ſeveral Kinds of Salts, in which was formed into a thin Plate by being com

many Liquors is accompanied with a ſenſible de preſſed between the Glaſſes; and through that hole

gree of Coldneſs, notwithſtanding the violent Fer- all Objects that were beyond it might be ſeen di
inentations which ſuch Mixtures do fometimes pro- ftinctly,which could not be ſeen at allthrough other

duce . As isideed the Learned and IngeniousDr. Parts of the Glaſſes where the Air was interjacent.

Slare had before Experimented ( ſee Phil. Trans. By preſſing the Priſms hard together, this Spot

N. 150. ) in a Mixture of an Acid Menitruun , would become conſiderably broader.

and the Volatile Spirit of human Blood . Mr.

Geoffroy found that pouring but half an Ounce of 2. When the Plate of Air, by turning the Priſins

Sal Armoniac into three Ounces of Spirit of Vi- about their common Axis, became ſo little inclined

triol , though a very violent Fermentation enſued, to the incident Rays, that fomeof them beganto

yet the Spirit of Wine in the included Thermo be tranſmitted, there aroſe many ſlender Arks of
meter deſcended three Inches and a half. Colours in it, which increaſed by continuing the

COLDSHIRE Iron, is ſuch as is brittle when it Motion of thoſe Priſms, and bended more and
is cold . See Iron . more about the ſaid tranſparent Spot, till they

COLLATION, is the beſtowing of a Living were compleated into Circles or Rings encompara
on a Clerk by an Archbiſhop or Biſhop, when that ſing it, and afterwardscontinually grew more and

Living is the Biſhops or Archbiſhop's own Gift: more contracted . Theſe Arks at their firſt Appea
But when the Living is in the Gift ofanother, the rance were of aViolet and Blue, and between were
Biſhop is ſaid togive the Clerk Inſtitution into it White Arks of Circles, which preſently, by conti

on the Patrons Preſentation, and the Arch-deacon nuing the Motion of the Priſms, became a little

gives him Induction into it on the BiſhopsMandate, tinged in their innerLimbs with Red and Yellow ,
as well from the Collation as Inſtitution. and to their outward Limbs the Blue was adjacent.

COLLATIONE Heremitazii, isa Writ where- TheMotion of the Priſms round their Axis being

by the King confers the keeping of a Hermitage continued, theſe Colours contracted moreand more,

upon a Cleik. thrinking towards the Whiteneſs on either Side of
COLLEGIATE Churches, are Churches built it, till at laſt they totally vaniſhed into it, and then

and endowed for a Body Corporate, of a Dean or the Circles in thoſe Partsappeared black and white,
other Preſident and Secular Prieſts ; as Canons or without any other Colours intermixed ; but by

Prebendaries in the ſaid Church. Such as are with farther moving the Priſms, the Colours would

us , Weſtminſter, Windfor, Rippon , Wolverhamp- emerge out of the Whiteneſs again.
ton , Southwel, Mancheſter, &c. None of theſe

Collegiate Churches are Epiſcopal Sees or Cathe- In his 4th Obſervation he conſidered more nicely

drals . the Order of the Colours ariſing out of the

COLLUM Minus Uteri, is the Cavity of the white Circles, according as the Rays became leſs

Womb next its internal Orifice, where it is more and leſs inclined to the Plate of Air ; and by uſing
contracted than it is at the Bottom . two Object Glaſſes of pretty long Teleſcopes, he

COLONNADE, in Architecture, is a Range of obſerved the Succeſſion and Quantity of the Co

Pillars running quite round a Building, and ſtan- lours to be thus: Next to the Pellucid Central
ding within the Walls of it. Spot ſucceeded blue , white , yellow and red ;

COLOUR, in a Law Senſe, is a Plea that is the blue was ſo ſmall that hecould not diſcern iť

probable, though in truth falſe ; and hath this in the Circles made by the Priſms, nor could he

End, to draw the Trial of the Cauſe from the Jury well diſtinguiſh any violet in it ; but the yellow

tº the Judge. and red were pretty copious, and ſeem'd about as

COLOUR of Office, isalways uſed in the Law much in extent as the white, and four or five

in an ill Senſe, ſignifying ſome ill A & done under times more than the blue. The next Circuit or
Countenance of an Office; and ſo 'tis oppoſed to Order of Colours ſucceeding and compaſſing theſe,

Virtute Officii, which is always taken in the beſt were violet, blue, green , yellow and red ; and

Senſe ; and implies a Man's doing a right and juſt theſe were all copious and vivid , except the

Thingunder theExecution of his Office. green , which was very little in Quantity, and

COLOUR . Ic hath been obſerv'd , that tranſ- very faint and dilate. Of the other four the Vio

parent Subſtances, as Glaſs, Water, Air,69c,when let was the leaſt in extent, and the blue leſs than
made, very thin by being blown into Bubbles, or the yellow and red. The third Circuit or Order

otherwiſe formed into Plates, do exhibit various was purple, blue, green , yellow and red ; in

Colours according to their various Thinneſs, al. which the purple ſeemed more reddifh than the

4 violet



COL Ć O L

.

8

93 ܃܃܃

Violet in the former Circuit ; and the Green much fa, ſol, la. But that itagrees better with Obſer

more confpicuous, and as vivid and copious as any vation to ſay, that the Thickneſs of theAir betweet

Colour there but the Yellow ; but the Red be the Glaſſes there where the Rings are ſucceſſively

gan to look faded, and very much inclining to made bytheLimits of the feven Colours, Red, o

Purple. After this fucceeded afourth Circuit or range, Yellow, Green, Blue, Indico, and Violet

Order of Green and Red : The Green was very in order, are to one another as the Cube Rootsof

copious and lively, inclining on one side to Blue, the Squares of the eight Lengths of a Chord,

on the other to 'Yellow. But here was neither which found the Notes in an Eighth , as fol,la, fa,

Violet, Blue, nor Yellow, and the Red was im- jol, la, mi, fa,fol; that is, as the CubeRoots of

perfect and dirty. Alſo the ſucceeding Colours the Squares of the Numbers 1 ,
to

became more and more imperfect and dilute, till .

after three or four Revolutious they ended in per

fect Whiteneſs. Then in Obſervation 15. he manifeſtly ſhews

the Origin of theſe Rings ; for he found that theſe

In Obſervation the 5th and 6th he determines Rings in the preceding Obſervation , were not of

the Thickneſs of the Air lying between the Glal- various Colours like thoſe made in theopenAir,
fes, by which each Colour was produced: And in but appeared all over of that Priſmatick Colour

the 7th gives a Table of it in all the Obliquities only with which theywere illuminated ; and by

of the Angle of Incidence : ( See Air.) In the 9th projekting the Priſmatick Colours immediately up
he ſhews, that the Air between the two Object on the Glaſſes, he found that the Light which fell

Glaſſes exhibited Kings of Colours, as well by on the dark Spaces which were between the co

tranſmitting Light, as by reflecting it ; which he loured Rings, was tranſmitted through the Glaſſes
found by looking through the Glaſſes. But the without any Variation of Colour; for on a white

Central Spot wasnow White, and the Colours op- Paper placed behind, it would paint Rings of the
pofite to thoſe made by Réflexion in the former fame Colour with thoſe which were reflected, and

Caſes; i. e , thoſe Parts of the Glaſs, were now of the Bigneſs of their immediate Spaces : ſo that

Black , which before were White, só vice verſa ; ' tis plain, That the Air between the Glaſſes, accord
and thoſe which were then Red were now Blue ; ing to its various Thickneſs, is diſpoſed in fumé

which were then Yellow , were 110w Violet, Placestoreflect, and in others totranſmittheLight
SC. of any one Colonr; and in the ſame Place to reflect

that of one Colour, where it tranſmits that of ano ,

In the Tenth he found, that by wetting the Ob- ther.

je& Glaſſes a little at the Edges, the Water crept

ſlowly in between them , whereby the Circles be- In Obſervation 16. he found, thattheSquares of

came lefs, and the Colours more faint; and he the Diameters of theſe Rings were in Arithmeti.

found the Diameters of the coloured Circles made cal Progreſſion. In Obfervation 17 and 18, he

nowby Water to thoſe before made by Air, to be conſidersthe Phänomena ariſingfrom the Colours

about feven to eight; and that if any other Medi- ſeen in Bubbles of Water, made tenacious by a

um, more or leſs denſe than Water, be compreſſed little Soap ; and in the 19th he collects the Thick

between the Glaſſes, their Intervals at the Rings nefs of the Water requiſite to exhibit one and the

cauſed thereby , will be to thoſe made by Air, as fame Colour at ſeveral Obliquities, and expreſſes

the Sines meaſuring the Refraction made out of their Proportions in a Table : And in the 21ſt Ob

that Medium into Air. ſervation he fhews,by Help of Obſervation 10 .

In the 12th he found, that by viewing theſe and 16. the Thickneſs which Plates of Muſcowy

Rings in a darkened Room , they became more vi- |Glaſs, Water, or any other Subſtances, have, at

fible and diſtinct, and appeard in a greater Num- at any Colour exhibited by them .
ber.

Sir Iſaac Newton , in the 22d Obſervation of his

In the 13th Obſervation he found, that when Second Book of Opticks, found, that a thin tran
thePriſm was made to turn round its Axis, ſo that ſparent Body, which is denſer than its ambientMe

all the Colours might ſucceſſively fall on that Part dium, exhibits more brisk and vivid Colours than

of the Paper which he ſaw by Reflection from that which isſo much rarer : as he particularly ob

that Part of the Glaſſes where the Circles appear- ſerved in the Air and Glaſs : for blowing Glaſs ve

ed,ſo that all the Colours inight be ſucceſlively ry thin at aLamp Furnace, thoſe Plates encom
reflected from the Circles to theEye, while it was paſſed with Air, did exhibit much more vivid Co
held immoveable ; he found, I ſay, that the Cir- lours than thoſe of Air made thin between two
cles which the Red Light made, were manifeſtly Glaſſes : Vid .Obſerv. 1 . and 4

bigger than thoſe made by the Blue and Violet;

and it was pleaſant to ſee them gradually ſwell and And he ſhews farther, that ſince by his 10th

contra& , according as the Colour of the Light Obſervation, the Thickneſs of Air to the Thickneſs

was changed: And in the 14th Obſervation, he. of Water , which between the ſame Glaſſes exhi

found then the Contraction or Dilatation of the bited the fameColour, was as 4 to 3 ; and ſince ic

Colours was ſwifteſt in the Red, and loweſt in appears (by the21ſt Obſervation ) that theColours

the Violet, and in the intermediate Colours had of thin Bodies are not varied by varying the Am

intermediate Degrees of Celerity : and he gives bient Medium; therefore the Thickneſs of a Bubble

you the Proportions in Numbers ; and he ſhews of Water exhibiting any Colour, will be ļ of the

alſo, that the Thickneſs of the Air between the Thickneſs of Air producing the ſameColour. And

Glaſſes there where the Ring is ſucceſſively made fo according to Obſervation 21. the Thickneſs of

by the Limits of the fiveprincipal Colours ( Red , a Plate of Glaſs, whoſe Refraction of the mean

Yellow, Green, Blue, Violet)in order, are to oné Refrangible Rayis meaſured by the Proportion of

another very nearly, as the fix Lengths of a Chord the Sines of 31 to 20, may be ii of the Thickneſs

which found the Notes in a fixth Major fol, la , mi, ofAir producing the fame Colours, and the like

1

of
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of other Mediums . And on theſe Grounds the , Spaces void of both Airand Water, but yet perhaps

excellent Author gives a Table wherein the not void of all Subſtance, between the Parts of bard

Thickneſs of Air, Water and Glaſs, at which Bodies,

each Colour is moſt intenſe and ſpecifick , is ex

preſſed in Parts of an Inch , divided into 100,000
PRO P. IV .

equal Parts. And by means of this Table, he

ſhews how to conjecture at the Bigneſs of the The Parts of Bodies andtheir Interftices, mult

Parts of Natural Bodies by their Colours. not be leſs than of ſome definite Bigneſs, torender

them coloured and opake.

In the 24thObſervation he takes Notice ofſome

thing very odd and ſurprizing; and thatis, that
PRO P. V.

Bubbles of Water, or of Glaſs, and Places of

Muſcovy Glaſs, which are not quite thin enough The tranſparent Partsof Bodies,according to their

to repreſent the various Colours above-mentioned, ſeveral fizes, muft reflect Rays of one Colour, and

yet when look'd on through a Priſm , ſhould ap tranſmit thoſe of another, on thefameGrounds that

pear adorn'd with Rings or Wavings; whereasa thin Plates or Bubbles do reflect or tranſmit thoſe

Priſm uſually makes Objects appear coloured only Rays. And this I take to be the Ground ofall

where they are terminated with Shadows, or have Colours.

Parts unequally luminous : And the Reaſon of

this he explains largely at p. 42, 43, 60c. of
For if a thinn'd or plated Body,which being of an

Book the ad, Part the 2d . And from the whole he even thickneſs, appears all over of an uniforinCo.

effe& tually proves thoſe Properties of Light above lour, ſhould be ilit inco Threads, or broken into

diſcovered to beconnate with the Rays andimmu- Fragments ofthe ſame thickneſs with the Plate ; I

table ; and conſequently that all the Productions ſee no Reaſon why every Thread or Fragment lhould

and Appearances of Colours in the World, are not keep itsColour, and conſequently, why an

derived not from any Phyſical Changecauſed in heap of thoſe Threads or Fragments ſhould notcon

the Light by Refraction or Reflexion, but only fitute a Maſs of Powder of the ſame Colour which

from the various Mixtures or Separations ofRays the Plate exhibited before it was broken .

by virtue of their different Refrangibility or Re And the Parts of all natural Bodies being like

flexibility. And in this Reſpect the Science of ſo many Fragments of a Plate, muſt on the ſame

Colours becomes a Speculation as truly Mathema Grounds exhibit the fame Colours;and that they

tical as any other part of Opticks, ſo far as they do ſo , will appear by the Affinity of theirProper
depend upon the Nature of Light, and are not ties. The finely coloured Feathers of ſome Birds,

produced or altered by the Power of Imagi. and particularly thoſe of Peacocks Tails, do in

nation, or by friking or preſſing the Edges. the very fame Part of the Feather appear ofſeveral

Colours in ſeveral Poſitions of the Eye, after the

Then in the following Part of the Second Book very fame manner that thin Plates were found to

he confidersthe Phänomena of the permanent Co- do in the 7th and 19th Obſervations ; and there

lours of Natural Bodies ; and the Analogy between fore ariſe from the thinneſs of the tranſparent

them , and the Colours of thin tranſparent Plates : Parts of the Feathers; that is, from the Slender

And having before ſhcwn, That Bodies appear ofneſs of the very fine Hairs, or Capillamenta, which
divers Colours, according as they arediſpoſedto re- grow out of the ſides of the groſſer lateral Bran

flett moſt copiouſly the Rays originally endued with ches or Fibres of thoſe Feathers. And to theſame

theſe Colours ; he proceeds to examine their Con -1 Purpoſe it is, that the Webs of ſome Spiders, by

ftitutions, and to thew the Reaſon of their thus being ſpun very fine, have appeared coloured, as

reflecting ſome Rays more copiouſly than others ; ſome have obſerved ; and that the coloured Fibres

which he doth in the following Propoſitions. of ſome Silks, by varying the Poſition of the Eye,

do vary their Colour: Alſo the Colours of Silks,

PRO P. I. Cloaths, and other Subſtances which Water or Oyi

can intimately penetrate, become more faint and

Thoſe Superficies of tranſparent Bodies reflect obʼcure by being immerged in theſe Liquors, and
the greateſt Quantity of Light, which have the recover their Vigor again by drying, much after

greateſt refracting Power : That is, which intercede themanner of thethin Bodies mentioned in the

Mediums'which differ moſt in their refractive Icth and 12th Obſervations. Leaf Gold, ſome

Denſities. And in the Confines of equally re- ſorts of painted Glaſs, the Infuſion of Lignum
fracting Mediums there is no Reflexion . Nephriticum , and ſome other Subſtances, reflect

one Colour and tranſmit another, like thin Bodies

PRO P. II. in the oth and 20th Obſervations : And ſome of

thoſe coloured Powders which Painters uſe, may

The leaſt Particles of almoſt all Natural Bodies have their Colours a little changed, by being very

fre in fomeMeaſure tranſparent ; and the Opaci- elaborately and finelyground . Where I ſeenot

ty of thoſe Bodies ariſeth from the Multitude of what can be juſtly pretendedfor thoſe Changes,
Reflexionscauſed in their internal Parts. beſides the breaking of their Parts into leſs Parts

by that contrition, after the fame manner that the

PRO P. III. Colour of a'thin Plate is changed by varying its

thickneſs. For which Reaſon alſo it is, that the

Between the Parts of opake and coloured Bodies coloured Flowers of Plants and Vegetables, by

are many Spaces, either emply, or repleniſh'd with beingbruiſed, uſuallybecoine moretranſparent

Mediums of other Dinfities; as Water between the thanbefore, or at leaſt in ſome Degree or other

tinging Corpuſcles with which any Liquor is im- change their Colours. Nor is it much leſs to this

pregnated ;Air between the Aqueous Globules that Purpoſe, that by mixing diversLiquors, very odd

conftitute Cloudsor Mifts : And for the moſt part and remarkable Productions of Colours may be
effe &ted ;
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to be

effected ; of which no Cauſe can be more obvious for the moſt part to have much the fame denſity

and rational, than that the ſaline Corpuſcles of one with Water or Glaſs, as by many Circumſtances

Liquor, do variouſly act upon or unite with the 1 is obvious to collect; to determine the Sizes of

tinging Corpuſcles of another, ſo as to make them theſe Parts, you need only have recourſe to the pre

fwell or ſhrink, ( whereby not onlytheir Bulk, but ceding Table where the thickneſs of Water or

their Denſity alfo may be changed ; ) or to divide Glaſs exhibiting any Colour is expreſs’d . Thus,

them into ſmaller Corpuſcles, (whereby a coloured if it were deſired to know the Diameter of a Cora

Liquor may become tranſparent ; ) or to make puſcle, which being of equal denſity with Glaſs,

many of them aſſociate into oneCluſter, whereby thall reflect green of the third Order ;:( and what

two tranſparent Liquors may compoſea colour'd the meaning of theſe Orders are , I have explained

one. For we ſee how apt thoſe faline Menftruums above under Sir Iſaac's 4th Obſervation :) The

are to penetrate and diſſolve Subſtances to which Number in the Table will be 16 ' , which thews it

they are applied , and ſome of them precipitate 16

Paits of an Inch . And from that
what others diffolve .

100000

In like manner if we conſider the various Phe- 4th and his 18th Obſervation , he gathers theſe

nomena of the Atmoſphere, we may obſerve, that Particulars.

when Vapours are raiſed, they hinder notthe Tranſ

parency of the Air, being divided into Parts too
1. That Scarlets, and other Reds, Oranges and

finallto cauſe any Reflexionin their Superficies. Yellows, if they bepureand intenſe,are moſt pro

But when , in order to compoſe Drops of Rain, bably of the ſecond Order: Thoſe of the firſt and

they begin to coaleſce, and to conſtitute Globules third alſo may be pretty good, only the yellow of

of all intermediate Sizes, thoſe Globules, when the firſt Order is faint, and the orange and red of

they become of a convenient Size to reflect ſome thethird Order have a great Mixture of blue and

Colours and tranſinit others, may conſtitute Clouds violer.

of various Colours according to their Sizes. And

I ſee not what can be rationally conceived in ſo
2. There may be good Greens of the fourth Orá

tranſparent a Subſtance as Water for the Production der , but the pureſt are of the third . And of this

of theſe Colours, beſides the various Sizes of its Order the green of all Vegetables ſeems to be,

Fluid and Globular Particles.
partly becauſe of the Intenſeneſs of their Colours;

and alſo that when they wither, ſome of them
PRO P. VI.

turn to a greeniſh yellow , others to a more pere

fect yellow or orange, or perhaps to red, par
The Parts of Bodies on which their Colours depend, fing firſt through all the aforeſaid interniediate

are denſer than the Medium which pervades Colours. Which Changes ſeem to be effected by

their Interſtices.
the exhaling of the Moiſture, which may leave

This appears by conſidering that the Colour of alfo augmented bytheAccretion ofthe oily and
the tinging Corpuſcles more denſe, and ſomething

a Body depends not only on the Rays which are earthy Part of that Moiſture. Now the

greenincident perpendicularly on its Parts, but on thoſe without doubt of the ſame Order with thoſe com

alſo which are incident at all other Angles : And lours into which it changes, becauſe the Changes

that according to the 7th Obſervation, a very little are gradual; and theſe Colours, though uſually not
Variation ofObliquity will change the reflected very full, yet are often too full and lively to be of

Colour, where the thin Body or ſmall Particle is thefourth Order.

rarer than the ambient Medium, inſomuch that

ſuch a ſmall Particle will at diverſely oblique Inci- 3. Blues and Purples maybe either ofthe ſecond

dences reflect all ſorts of Colours in fo great a Va or third Order, but the beſt are of the third. Thus

riety, that the Colour reſulting from them all, the Colour of Violets ſeemsto be of that Order,

confuſedly reflected from a heap of ſuch Particles, becauſe their SyrupbyAcid Liquors turas red, and
muft rather be white or grey than any other Co- by Urinousand Alkalizate turns green , ' For ſince

lour, or at beſt it muſt be put a veryimperfectand 'tis the Nature of Acids to diffolve and attenuate,

dirty Colour: Whereas if the thin Body or fmall and of Alkalies to precipitate and incraſſate ; if

Particle be much denſer than the ambient Medium, the purple Colour of the Syrup was of the ſecond

the Colours, according to the 19th Obſervation, Order ; an Acid Liquor, by attenuating its tinging

are ſo little changed by the Variation of Obliquity, Corpuſcles, would change it to a red of thefirſt

that Rays which are reflected leaſt obliquely, may Order , and an Alkali, by incraſfating them , would

predominate over the reſt ſo much , as to cauſe a change it to a green of the ſecond Order : Which

heap of Particles to appear very intenſely of their redand green , eſpecially the green, ſeem too im

Colour. It conduces alſo ſomething to confirm perfe & to be theColours produced by theſe Changes ,

this Prop . that according to Obſervation 22. the But if the ſaid purple be fuppoſed to be of the

Colours exhibited by the denſer thin Body within third Order, its change to red of the ſecond , and

the rarer, are more brisk than thoſe exhibited by green of the third, may without any inconveni

the rarer within the more denſer. ency be allowed .

• If there be any Body of a decper and leſs red
P R O P. VII.

dith purple than that of Violets, 'tis probable its

Colour is that of the ſecond Order."

The Bigneſs of the component Parts of Natural Bo- The Blue of the firſt Order, though very faint

dies may be conjectured by their Colours. and little , may poſſibly be the Colour of fome

Subſtances ; and particularly the Azure Colour of
For ſince the Parts of theſe Bodies, by Prop. 5. the ' Sky ſeems to be of this Order. For all Va

do moſt properly exhibit the ſameColours with a pours, when they begin to condenſe and coaleſce

Plate of equal thickneſs, provided they have the into ſmall Parcels, become firſt of that bigneſs

fame refractive denſity ; and ſince their Parts ſeem whereby ſuch an Azure muſt be reflected , before

I

they
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they can conſtitute Clouds of others Colours . | its Particles, that they may exhibit the fame ca

And ſo this being the firſt Colour which Vapours lours with thoſe of BubblesofWater, ought to be

begin to reflect, it ought to be the Colourof the leſs than the thickneſs of the Skin of thoſe Bubbles

fineſt and most tranſparent Skies in which Vapours in the Ratio of 2 to 7.
are not arrived to that Groſſneſs requiſite to re- Whence 'tis poſſible, thatthe Particles may be

flect other Colours; as we find it by Expe- as little as the Particles of ſome tranſparentand

rience.
volatile Fluids, and yet reflect the white of the first

Order.

4. Whiteneſs, if moſt intenſe and luminous, is
that of the firſt Order; if leſs ſtrong and lumi- 5. For the Production of Blackneſs ('he ſhews)

nous, ' tis a Mixture of the Colours ofſeveral Or that the Corpuſcles muſt be leſs than any of thoſe

ders . Of this laſt kind he takes the Whiteneſs of which exhibitany other Colours, becauſe at all

Froth, Paper, Linen, and moſt white Subſtances to greater ſizes of Particles there is too much Light

be; and ofthe former that ofwhiteMetals. For ſince reflected to conſtitute this Colour : But if they be

the denſeſt of Metals (Gold ) if foliated, is tranf- ſuppoſed a little leſs than is requiſite to reflect the

parent, and that all Metals become tranſparent by white and very faint blue of the firſt Order, they

being diffolved in Menftruums, or by being vitrifi- will, according to Obſervation 4, 8, 17, and 18,

ed , the Opacity of white Metals ariſeth not from reflect ſo very little as to appear intenfely black ;

this Denſity alone : They being leſs denſe than and yet may perhaps variouſly refract it to and fro

Gold, would be moretranſparent than it,did not within themſelvesſo long, until it happen to be

ſome other Cauſe concur with their Denſity to ſtified and loſt, by whichmeans they will appear

make them Opake. And this Cauſe he takes to be black in all Poſitions of the Eye without any Trans

ſuch a Bigneſs of their Particles as fits them to re- parence. And from hence may be underſtood why

flect the white of the firſt Order: Forif they be Fire, and that more ſubtle Dillolver Putrefaction,

of other Thickneſſes, they muſt refled other Co- by dividing the Particles of Subſtances, turn them

lours, as is manifeft by the Colours which appear to black : Why ſmall Quantities of black Subſtan

upon hot Steel in tempering it, and ſometimes up- ces impart their Colour very freely and intenſely

on the Surface of melted Metals in the Skin or tootherSubſtancesto which they are applied, the

Scoria which ariſes upon them in their cooling. minute Particles oftheſe, by reaſon of their very

And as the white of the firſt Order is ſtrong- great Number, eaſily overſpreading the groſs Par.

eft which can be made by Plates of tranſparent ticles of others : Why Glaſs, ground very elabo

Subftances, ſo it oughtto be ſtronger in the denſer rately with Sand on a Copper Plate till itbe well

Subſtances of Metals than in the rarer of Air poliſhed , makes the Sand, together with what is

Water and Glaſs. Nor doth he ſee but that Me- worn off from the Glaſs and Copper, become

tallick Subſtances of ſuch a Thickneſs as may fit very black : Why black Subſtances do ſooneſt of all

them to reflect the white of the firit Order,may others become hot in the Sun's Light, and burn ;

by reaſon of their great Denſity ( according to ( which Effect may proceed partly from theMulti

Prop. 1. ) refle &t all the Lightincident upon them , tude of Refractions in a little Room , and partly

and ſo be as opake and ſplendentas 'tis poſſible for from the eaſy Commotion ofſo very ſmall Parri

any Body to be. Gold orCopper mix'd with leſs cles :) And whyBlacks are uſually inclined a lit

than half their Weight of Silver, Tin or Regulus tle to a bluiſh Colour; for that they are ſo, may

of Antimony, eitherinFuſionor amalgamated with be ſeen by illuminating white Paper by Light re

little Mercury, become white ; which ſhews flected from black Subſtances, when the Paper will

both that the Particles of white Metals have much uſually appear of a bluiſh white : And the reafon

more Superficies, and ſo are ſmaller than thoſe of is, becauſe black borders on the obſcure blue of

Gold and Copper ;and alſo that they are ſo opake the firſt Order in the 18thObſervation, and there

as notto ſufferthe Particles of Goldor Copper to fore reflects more Rays of that Colour than any

Shine through them : Nor is it to be doubted but other.

that the Colours of Gold and Copper are of the
ſecond Order, or of the third , and therefore the The Senſations of different colours ſeem to ariſe

Particles of white Metals cannot be much bigger from hence, That ſeveral ſorts of Rays do make

than is requiſite tomakethem reflect the white of Vibrations ofſeveral Bigneſſes,which, according

the firſt Order. The Volatility of Mercury argues to their Magnitudes, do excite Senſations of ſeve

that they are not much bigger, nor may they be ral Colours ; much after the manner that the Vic

much leſs, left they loſe their
Opacity, andbecome brationsof theAir, according to their ſeveral Big

either tranſparent as they do when attenuated by neffes, do excite Senſations of different Sounds.

Vitrification, or by Solution in Menſtruums ; or And in particular 'tis probable, thatthe moſt re

black as theydo when groundſmaller, by rub- frangible Rays excite theſhorteft Vibrations, and ſo

bing Silver, Tin, or Lead on other Subſtances to produce the Senſation of a deep violet Colour ; and

draiv black Lines. The firſt and only Colour that the leaſt refrangible Rays excite the largeſt Vic

which white Metals take by grinding their Parti- brations, and ſo produce the Senſation of a deep

cles ſmaller is black ; and therefore their white Red : And that the ſeveral intermediate Sorrs of

ought to be that which borders upon the black Rays do excite Vibrations of ſeveral intermediate

Spot in the Centre of the Rings of Colours menti- Bigneſſes, and thereby produce the Senſations of

oned in the preceding Obſervation ; that is, the the ſeveral intermediate Colours.

white of the firſt Order: But if you would hence And 'tis probable alſo, that the Harmony and

gather the Bigneſs ofMetallick Particles, you muſt Diſcord of Colours ( for ſome Colours, as that of

allow for their Denſity . For were Mercury tranf- Gold, Yellow , and Indico , are agreeable to the

parent, its Denſity is ſuch, that the Sine of Inci- Eyes, and ſome not ) ariſe from the Proportions of

denceupon it (by Sir Iſaac Newton's Computation ) thefeVibrations propagated throughthe Fibres of

would be to the Sineof its Refracting, as 71 to the Optick Nerves intothe Brain, juſt as the Hir .

30 , or as 7 to 2. And therefore che Thickneſs of mony and Diſcord of Sounds ariſes from the Vic

bracions

a very
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brations of the Air : See Newton's Opticks, at
the End . Lenima I.

He thews alſo there at the 21ť Query, That to

the Production of all the Varieties of Colours, and If in a right Line, at any Diſtances, be plac'd

the variousDegrees of Refranzibility of the Rays anynumber of Things, a bid, soc. the Number

of Light, there is nothing more neceſſary than that of the Intervals, ab, bc, cd, c. terminated

the Rays of Lightbe ſmall Bodies or Particles of each by twoadjacent Things, is one leſs than the

different Magnitudes. The leaft Size of which | Number of Things.

conſtitute a deep Violet Colour ; as being the moſt For whereas every Interval is terminated by two

dark and languid of all others, and as being moſt adjacent Things, iť to any Number of Things be

turned out of their way by the Action ofrefracting added one Thingmore, one Interval only is there

Surfaces upon them . And the other Sizes of the by added. Q. E. D.

Rays of Light, according as they increaſe in Mag

nitude, do exhibit ſtrongerand brighter Colours, as
Lemma II.

Blue, Green, yellow and Red ; and are, in Propor

tion to their Bignels, leſs and leſs capable of being
The Number of the Alternations of m Things

refracted, or turned out of their way. a b c d, 60°C. different each from other, taken m

COLOURS. Dr. Hook , in his Oper. Poft.p.54. and m , is m times the Number of the Alterna

from the Apparition of Colours in the Triangular tions of m - 1 Things a b c, taken w ~ I and

or Hexangular Stiria of Cryſtal, where a lovely .

Variety of Coloursis produc'd, in a way different For (by Lenima I.) the laſt Letter d , beſides the

quite from that which Nature takes in the Ge- Poſition it hath ,may have m --- 2 Poſitions, viz. in

neration of Colours in other Bodies, as in the Intervals which are between me Things

Flowers, Blood, Metals , 890. he concludes, abc ; but it may alſo have onemore, for it may

that all other Hypotheſes of Colours are over- be put firſt of all, it may therefore have m Pofiti

thrown, and that nothing beſides a Refraction, ons ; and thoſe in all the different Orders, where

which is conſiderable enough to obliquate the Pulſé of n-1 Things are capable, which being all

of Light, is neceſſary for the Production of Co the poflible Politions of d, in allthe Varieties of
Jours. a b c, is all the Variety whereof the whole Num

COMBARONS are theFellow -Barons or Com- ber of things expoſed abcd, &c. is capable.
monalty of the Cinque -Ports, of the two ancient Q. E. D.

Towns, and their Members. The Members that

repreſent them in the Houſe of Commons, are
Lemma III.

called Barons of the Cinque- Ports.

COMBINATION of Quantities is defined by The Number of the Alternations of m things

Mr. Strode, in his Treatiſe on thisSubject, printed , abcd, & c. different each from other, taken in

London, 1678. to be the many ſeveral Ways one and m , is equal to m * m- 1* m m — 2 x m

may take any Number of Quantities , without -3 * 1. - 4,66. continu'd to m places.
having any reſpect to their Places. For letm o expreſs the Number of the Alter

nations of m things different each from other ;

Col. Thornycroft's Treatiſe of Combinationsfrom m- 10,of m - I things, and the like.

Phil . Tranſ. N. 299. in which the whole Affair 'Tis evident, that if m = 1, it will be m 0 =

of Combinations and Alternations is insproved m ; for there can be but one Order of one thing:

and compleated.
And if m be greater than Unity, then it will

be ( by Lem . 2.) m O =m * m 10 =mx

And Firſt, He premiſes, 2 0 =m * m - 2

That as in the Notation of Powers, a a a a

bbbcc is deſign'd by a * b } c', and univerſally conſiſting of 'm places ; i. e. = m * m I *
* m - 305, 69°C. till we have an Equation

p times the Poſition of c, by ap, &c. ſo inthings

expos'd likewiſe, ( unleſs where 'tis propos'd they
M - 2 * m- 3 x, 60°c. continu'd to m places.

ſhould be all different which Indices, as they

have here no relation to Powers, but expreſs only
Lemma IV .

the Occurrences of thoſe Things to which they re

ſpectively belong, I therefore call Indices of Oc
If mw expreſs the Number of the Alternations

currences .

2dly, That as often as Iſhall hereafter mention and m ; and a the Numberof Pathe Number
of m things a p, bp,CD, dp, eq, fr, &c. taken m

theCombination and Alternationsof the powersor of q', the Number of r ', it will be,

s , ( which conſider'd by themſelves are capable of

no Variation ) I mean, of thoſe things whoſe In

dices they are.

3dly, That m is generally put for the whole

Number of things expos'd, whether all different

ornot, i.e. equal to the Sum of their Indices; and

n for ſuch a Number of them as each Combination

and Alternation muſt conſiſt of, ( unleſs preſuppos'd

equal) ; which explains what is hereafter meant

by the Combinations and Alternations of m things

taken n and n , or of m things taken m and m ;

and the like Expreſſion , by whateverSymbols the

Number of things out of which the Combinations

and Alternationsare to be made, or of which they

are to confift, may be deſign'd.
T

Vol. II,

m I x m -I * m

Q.E.D.
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n 物

m xm

nxn

m- m - I *m— 2 m – 3 * m 4 * M * 5 * 80°C. continu'd to m places.

pxp — 1 * p — 2x, 76.4x9x9-1 ,ETC.B * run - I *, 80°C.y each Series continued to p,q, r,

& c. places reſpectively.

For the Number ofthe AlternationsofanyNum- the things compoſing each Part equal to Unity )

ber of things, however divided into Parts, is pro - mw = to the Number of the Alternations of the

duc'd by a continual Multiplication of the Alter -things compoſing the Parts oneamongſt the other;

nations of thoſe things amongſt themſelves reſpe- but the Number oftheir Alternations one amongſt

Etively, which compoſe each Part, into the Num- the other, is the ſame in this caſe, as ifthe things

ber of their Alternations one amongſtthe other ; expos'd, being all different, were divided into the

i.e. in the preſent Caſe ( the ſeveral Occurrences fame Parts ; for the things which compoſe each

being ſuppołed to compoſe the ſeveralParts, and Part in both Caſes, are different from the rest of

conſequently the Number of the Alternations of the things expos'd ; i.e. by Lem . 3 .

I xm— 2 mm -- 3 * m -4 * m 5 * , & c. continued to m places.

p * p - IxP= 2 *, 66 . xqxq- 1x, °C. B * 7 ** - 1 *, & C.ly each Series continued

to p , q r places reſpectively . 2. E.D.

For if the things expos'd be divided in two

Lenima V. Parts, viz. in the Ratio of n and m - n , 'tis evi

dent that their different Combinations taken n

The Number of the Combinations of m things and n, are produc'd by the Alternations of the

abcd,&c. different each from other, taken in compoſing theParts one amongſt the other : And

mxm - I * 911 --- 2 * m- 3 x, ECC. therefore theNumber of thoſeto the Number of

and n ,is equal tonxn — Ixn - 2xn - 3x, Sc. theſe = to the Number of the Alternaţions of m

each Series continued to n places .
things taken m and m , the Indices of whoſe Occur

I xm -- 2 m 3 x, Egc. continu'd tom places.
rences are n and m - na nxn-- 1 x, 60°C. * m-n * m-n-1 x, €0C. each Series continued to n

and m – n places reſpectively , ( by Lem . rem for finding the Combinationsand Alternations

4th ; ) ;. e. becauſe n + m
of m things taken n and n univerſally ; i.e. Whe

- 1 * m — 2m3,89C.
ther m confift of things all different or not ; and

each Series whether n be equal to , or leſs than m.
Ixn— 2 * n 3 , 809c.

continued to n places, by Lem . 3. Therefore, Theorem .

Lenima VI.
If n be expreſs'd , according to all the different

The Number of the Alternations of m things are capable of,and
Forms of Combination which the things expos’d

abcd, 6c. different each from other, taken n
and n , is = m xm- [ xm- 2 xm- 3 *,Sc. p = the higheſtIndexle = the number ofpsin ev'ry

continu'd to n places. Q.E.D.
q = the next highest the number of q \ formof

r = the next higheſt q = the number of Combi

Scbolium .
f = the next higheſtd = the number off nacion.

c..

Since in the things expos'dthe ſame things may p . Which are

occur more than once, and alſo n be leſs than m , B (=the Number of all In
9 .

in the

the Indices of the Occurrences which are in ſome c dices not leſs than things ex

of the Combinations of m things taken n and n, D pos'd.

may differ from thoſe which are in others ; but 60 °C.

thoſe Combinations, the Indices of whoſe Occur- And b = a + B , c = b + » d= ct de C.

rences are the ſame, are ſaid to be in the ſame I ſay the Number of the Combinations of m

Form : Therefore whereas n is equal to the Sum things taken n and n , in any one Form of Com

of the Indices which are in each Combination ta Ax A - 1 x A

ken n and n , if n be expreſs'd by all the different bination,thall be * , 66 C. *

Combinationsof ſuch Indices only ( being integer B- æx B --- I C- bxc -b-I

Numbers ) whereof no one may exceed the high * , 6596.

eß Index of the things expos'd, and being more
Bxis I

than one in aCombination,are each of them , x, ETC. X
D- CX DC

which are in the ſameCombination , comprehend

-> Soc.continu'dto
dxd

ed in a diſtinct Index thereof ; theſe Expreſſions fo many Termsas there are different Indices in the

of n will neceſſarily be the ſeveral Forms of the Form ofCombination,and each Term to d, B ,

Combinations taken n and n, whereof m things , d, 6990. places reſpectively, and this Number

are capable : Whence is deriv'd a General Theo multiply'd into

nxn -- ixn - 2xn— 3xn-4xn-- 4xn ---5xn - 6, 80C. continu'd to n places.

pxp- 1xp- 2x, & c. 2 X 9x9-1X, 900 x1x1- IX, & c. , *; & c. each Series con

tinued to p , 9, 7, 8990. places reſpectively, ſhall be Alternations which are in every Form of me

the Number of their Alternations. ſhall be the whole Number of Combinations and

But the Sum of all the Combinations and Alternations of m things taken n and n .

- 2

Q XAI XO 2

Y X I

I

Demon .
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to the Number of r ', and ſo on, low many ſo

Demonftration. ever were the different Indices in any form of
Combination .

Firſt then 'țis evident, that thoſe Combinati Byr ( vy Lem . 5.) the Number of the Combi
ons, which are in different Forms, differ from each nations of the p , which are in the things ex

other.
pos'd, whoſe Number is A, taken .. and

ag
is

Again , ' Tis evident that the Combinations of AⓇA- I * A 2

m things, as ap,b, c , d ,49, f ,89, br, ir, 8C.( the = . continu'd to a pla
I * a 2

Indices ſimplyconſider'd ) taken n and n , in a ces ; and the Number ofthe Combinationsof the

Form wherein are p', q, r, ſhall be equal to
the Number ofthe Combinations ofthe p ,which 9 ', whoſe Number is B - 2, taken6 and 6,is

Bax B - d - IⓇB—a—
2

are in the things expos’d , taken - and d , multipli
cxC— 1хC - 2 66°C . Con

ed into the Number of the Combinations of the

'9 taken B and , multiply'd into the Number of tinu'd to 6 places; and the Number of the Combi.

the Combinations of the rs taken , and y .
nations of the rs, whoſe Number is C-- b, ta

But becauſe p, and all lefſer Indices, are com- ken 7and 7 , is = C - b x C- b- 1 .

Soc.con
prehended in every Index which is greater than γ *

themſelves, therefore is A = to the Number of ps inu'd to 7 places. Q. E. D.

which are in the things expos'd ; and for the ſame But every Combination in one , and the ſanie

Reaſon would B = the Number of the q ', and C Form, affords the ſame Number of Alternacions :

the Number of gs : But the Number of the .p; Therefore the Number of Alternations in any one

which are in every Form of Combination, is = a; Form , is ſo many times the Number of Combi

therefore is B -a =to the Number ofq ': Alſo nations, as is theNumber of Alternations in any

becauſe the Number of ps and qs together, which one of theſe Combinations.

are in every Form of Combination, wherein there But ( by Lem . 4. ) the Number of Alternatious

are q ', is = a + b = b; therefore is C- b = ' in any of thoſe Combinations ſhall be

2 x n I xn 2 x n -3xn- 4 * n 5x n 6 * , 60°C. continu'd to n places.

p * p - ix - 2x, 8990. a * 9 * 9 – 4,8 °c.16 ***r — Ix, ETC.ly x , each Series continued to

Di 90 , soc. places reſpe& ively . Q. E. D.

Now to make an Applicationof this General | more generally demonſtrated ;
I ſay ,

Rule to thoſe particular Caſes which have already If n=m, there can be but one Form of Com

been conſider'd by others, and which are contain's bination, and but one Combination in that

in our 3d, 4th, 5th and 6th Lemma's, and by us | Form ; and therefore the Number of Alternati

in x I * m 2 * m 3 X m - 4X , & c. continu'd to m places.

pxp - IX, 6596.14xqxq- 1X, E9C. xrx, & C. 2 x, 8c. each Series to p. 907, E89CM

places reſpectively ; i. e . ( if p = I ) = m * m- Then ( becauſe in the thingsexpos’d there is 110

I X m 2x m -- 44,896. continu'd one thing occurs more than thrice, nor morethan
to m places, which are the caſes of the 4th and three things different from each other) will all the
ad Lemma's.

Forms of Combination, which the things expos'd

But if the things expos'd are all different, and n are capable of, be theſe,

be leſs than in , which is theCaſe of the sthand

6th Lemma's, then alſo can there be but one Form
3 .

of Combination, and it will be A = ' m and a Viz . Then

= n , and the whole Number of Combinations

AXA - IXA— 2 X , E9C.

а Хt — 1 Xa X 2, E9C. In the firſt Form will p = 3, q = 1,4 = 1,6=i ,

m X m I XM- 2 X, C. A = 2,B = 3.

each Series In the 2d Form will p = 2,
nxn — Ixn— 2 X , 60 °C. -, a 2,

A = 3
continued to n places, and therefore the Number

of Alternations =mtm - Ixm - x 2,69°C In the 3d Form willp= 2, 9 = 1 , «= 1,6 = 2,
continued to n places.

A3, B = 3.

But fully to illuſtrate this Theorem , which, as The Number of Combinations in the Firſt
Ax Bone

delivered in general, may ſeem ſomewhat too ab Form =
2 2 .

4
ſtracted to be commonly underſtood, I ſhall ſub

join one ſhort Example. The Number of Combinations in the Second

Ах А. 2 X 2
Form =

Example.
3

а Ха . 2 x 1

The Number of Combinations in the Third
Let the things expos'd be a a a bb b cc, or ac

A B - AXB - I
cording to our way of Notation, a ', b ), c* ; 'tis Form=

B x 61
requird to find the Number of their Combinati

ons and Alternationstaken 4 and 4. And the whole Number of Combinations = 10

Ons =

3 xm

2 .2

I

ż.e. =

HI

X

I

I

2xI

= 3
X

2x I

Vol. If TS Alca

.
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Alſo the Number of Alternations:

nxn Ixn - 2 in 3 4 * 3 * 2 * I

In the Firſt Form = 4 * = 4 *

B

p xp - I * p - 2 ] * a 3 * 2 * II *

4
4 = 16

3 4 * 3 * 2 * In x Ixn 2 x n

In the Second Form = 3 * = 4 * 3x6 = 18
a 2

pnp- I 2 * I

W * R - Ixn

In the Third Form = 3 *

рхр .

2 x n - 3 4 * 3 * 2 * I

= 3 *

2 x 1 I * I 2

= 3 * 12 = 36
d

* 9 I\

And the whole Number of Alternations = 70

ven .

Many are the Properties of thisTheorem , in com

mon with others ; as, to find the Uncia of a Writers on the Subject of Comets.

Multinominal rais'd to any integer Power : To

raiſe an infinite Series to an integer Power, though Lubinietski Theatrum Cometicuni. Cum Fig.

of an interrupted Order, without introducing any 2. Vol. Amít. 1661 .

thing immaterial, or which muſt afterwards be Johan. Heveliz Cometographia. Geduni, 1668 .

expung'd ; and many others. But then ſo many Ejufdem Prodromus Cometicus, 1660 .

Termsofthe Series muſt be taken in at firſt, as thall Erafmus Bartholinus de Cometis.

ſerve to the Purpoſes of the intended Approxima- Staniſlai Theatrum Cometicum .

tion, otherwiſe as often as it ſhall fall ſhort of Gattus de Cometis.

that, the Operation muſtbe began de novo. Jac. Bernouilli Conamen Novi Syſtematis Come

Many likewiſe are the properties peculiar to this tarum .

Theorem , and great Variety of Problems might be Diſſertation ſur le Nature des Cometes, per,

fram’d ; and I ſcruple not to ſay, many may oc- M. Petit.

cur in Practice, which are ſolvable by this, and no

other Method whatever. Mr. Edmund Halley, Savilian Profeſor ofGeo

Hence may be found the Number of all Words metry in Oxon, and F. R. S. bis. Synoplis of the

whereof the 24 Letters are capable, from one Let- Aftronomy of Comets is as follows :

ter in cach Word, to any Number of Letters gi

The ancient Egyptians and Chaldeans, ( if we

Hence may be found the Number of all Num - may credit Diodorus Siculus ) by a long Courſe of

bers, to any given Number of Places, which may Obſervations, were able to predict the Apparitions

be producedfrom any Number of Figures given. of Comets. ' But ſince they are alſo ſaid, by the

Hence alſo the Compaſs of a Muſical Inſtru- Help of the ſame Arts, to have prognoſticated

ment being given, the1'ime and Number of the Earthquakes and Tempeſts; 'tis faſt all doubt,

Bars, wherecf each Tune ſhall confift, the Num- that their knowledge in theſe Matters was the

bers of Tunes may be found, which that Inſtru- Reſult rather of mere Aſtrological Calculation ,

ment is capable of. than of any Aſtronomical Theories of the Cæleftial

To give an Inſtance of the prodigious Variety Motions. And the Greeks, who were the Con

that there is in Muſick, I have calculated the Num- querors of both thoſe People, ſcarce found any

ber of Tunes incommon Time, conſiſting of eight other Sort of Learning amongſt them than this;

Bars each, which may be play'd on an Inſtrument ſo that 'tis to the Greeks themſelves as the In

of one Nore Compaſs only ; and it is this, viz. ventors ( and eſpecially to the great Hipparchus )

27584.270157.013570. 368586.999728.299176. that we owe this Aſtronomy, which is now im

wliereas theChanges on 24 Bells is but 620448. prov'd to ſuch a heighth. But yet amongſt theſe ,

401733.239439.360000.which is but I7T7:
55TI the Opinion of Ariſtotle (who wou'd have comets

of theNumber of Tunes: And yet Dr. Wallis in to be nothing elſebut ſublunary Vapours, or airy

his Algebra demonſtrates, could notbe diſpatch'd Meteors ) prevaild ſo far, that thismolt difficult

in 31557. 600000.oooco Years. Part of the Altronomical Science lay altogether

If then the Inſtrument were of as many Notes neglected ; for no body thought it worth while to

Compaſs as any Inſtrument now in Uſe, how pro- take notice of, or write about the wandring un

digiouſly muſt the Number of Tunes be increas'd ; certain Motions of what they efteemed Vapours

the Calculation of which (though much more in- floating in the Æther; whence it came to paſs,

tricate and operoſe ) would be cqually attainable that nothing certain concerning the Motion of

by our Theorem . Comets can be found tranſmitted from them to us .

COMETS. See Caſſini's Diſſertation in the But Seneca the Philoſopher,having conſider'd the

Memoirs of the French Academy of Sciences,1699. Phenomena of two remarkable Comets of his

In the Ap. Erud. Lipf. May 1682. there is a way Time, made no Scruple to place them amongſt the

of finding the Diftance of a Comet from the Celeſtial Bodies, believing them to be Stars

Earth, by P.M. Kavina, Mathematick Profeſſor of equal Duration with the World, though he

of Frenza : And another in December, 1685. by owns their Motions to be governd by Laws, not

G.S. D. whereby the Comet's Diſtance from the as then known or found out. And at laſt ( which

Earth is found ,without any Change of Place or was no untrue or vain Prediction ) he foretels,

Station of the Obſervator, or taking any Altitudes That there fhould be Ages ſome time hereafter,

or Azimuths, to whom Time and Diligence Thou'd unfold ali

theſe Myſteries; and who fou'd wonder that the

Ansients2
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Years ago

Ancients could be ignorant of them, after ſome for ( which is all one ) That the Cubes of theDiſtances

lucky Interpreter of Nature had thewn in what are as the Squares of the Times.. This great Aſtro

Parts of the Heavensthe Comets wander'd, what and nomer had the Opportunity of obſerving two Co

bowo great they were . Yer almoſt all thé Aſtrono- mets, one of which was a very remarkable one.

mersdiffer'd from this Opinion of Seneca ; neither. And from the Obſervations of theſe ( which afford

did Seneca himſelf think fit to ſet down thoſe Phe - ed ſufficient Indications of an Annual Parallax ) he

nomena of the Motion, by which he was enabled concluded, Thatthe Comets mv'dfreelythrough the

to maintainhisOpinion , northe Times of thoſe PlanetaryOrbs with a Motion not much different

Appearances which might be of uſeto Poſterity, from a Rectilinearone ; but of what kind he could

in order to the Determining theſe Things. And not then preciſely determin..

indeed, uponthe turning over very many Hiſtories Next, Hevelius (a noble Emulatorof Tycho Brahe)

of Comets, 1 find nothing at all that can be of following in Kelper's Steps, embraced the ſame

Service in this Affair, before A.D. 1337. at which Hypotheſis of the Rectilinear Motion of Comets,

Time Nicephorus Gregoras, a Conftantinopolitan himſelf accurately obſerving many of them ; yet

Hiſtorian and Aftronomer, 'did pretty accurately he complain’d, that his Calculations did not agree

deſcribe the Path of a Comet amongſt the fix'd to the Matter of Fact in the Heavens: And was

Stars, but was too lax as to the Account of the aware, That the Path ofa Comet was bent into a

Time ; ſo that this moſt doubtful and uncertain Curve Line towards the Sun. At length came that

Comet only deſerves to be inſerted in our Cara- prodigious Comet of the Year 1685. which de

logue for the Sake of its appearing near 400 ſcending, as it were, from an infinite Diſtance

perpendicularly towards the Sun, aroſe from him .

Then the next of our Comets was in the Year again with as great a Velocity .

1472. which being the ſwifreſt of all , and neareſt This Comet, which was ſeen for four Nonths

to the Earth, was obſervd by Regiomontanus, continually ) by the very remarkable and peculiar

This Comet (ſo frightful upon the account both of Curvity of itsOrbit ( above all others ) gave the

the Magnitude of its Body and the Tail ) mov'd fitteſt Occaſion for inveſtigating the Theory of their

Forty Degrees of a great Circle in the Heavens in Motion . And the RoyalObſervatories of Parisand

the Space of one Day ; and was the firſt of which Greenwich having been for ſomeTime founded and

any proper Obſervations are come down to us.commited to the Care of moſt excellent Aſtrono

But all thoſe thatconſider'dComets until the mers, the apparentMotionof this Comet was
Time of Tycho Brahe (that great Reſtorer ofAftro- moſt accurately ( perhaps as far as human Skill

nomy, believ'd them to be below the Moon , and could go ) obſerv'd by Meſſieurs Caſſini and Flani

ſo took but little Notice of them , reckoning them feed.

not other than Vapours.
Not long after, thatgreatGeometrician, the illum

But in the Year1577, ( Tycho ſeriouſly purſuing Arious Sir IſaacNewton , writing his Mathematical

the Study of Stars, and having gotten large Inſtru- Principles of Natural Philoſophy, demonſtrated not

ments for the performing CæleftialMenſurations, only that what Kepler had found, did neceſſarily

with far greater Care and Certainty than the Anci- obtain in the Planetary Syſtem , but alſo that aj

ents could ever hope for) there appear'd a very the Phenomena of Comets would naturally follow

remarkable Comet ; to the Obſervation of which, from the ſame Principles ; which he abundantly

Tycho vigorouſly apply'd himſelf, and found by illuitrated by the Example of the afcreſaid Comet

many juſt and faithful Trials, that it had not a of the Year 1680. fhewin , at the ſame Time, a

Diurnal Parallax that was at all perceptible ; and Method of Delineating the Orbits of Comets Ge

conſequently was not only no aereal Vapour, but ometrically ; wherein he ( not withoutthe higheft

alſo much higher than the Moon ; nay, might be Admiration of all Men )ſolv'd a Problem , whoſe

plac'd amongſt the Planets for any Thing that ap- Intricacy render'd it worthy of himſelf. This

peard to the contrary : The cavilling Oppoſition Comet he prov'd to move round the Sun in a Pa

made by ſome of the Schoolmen in the mean TimerabolicalOrb, and to deſcribe Area's (taken at the

being to no purpoſe. Center of the Sun ) proportional to the Times.

Next to Tycho came the Sagacious Kepler. He Wherefore ( following the Steps of ſo great a

having the Advantage ofTycho's Labours and Ob- Man ) Ihave attempted to bring the ſame Method

ſervations, found out the true Phyſical Syſtem of to Arithmetical Calculation ; andthat with deſired
the World, and vaſtly improv'd the Aſtronomical Succeſs . For having Collected all the Obſerva
Science,

tions of Comets I could, 1 fran’d this Table, the

For he demonſtrated that the Planetsperform Reſult of a prodgious deal of Calculation ; which,

their Revolutions in Elliptick Orbits whoje Planes though but ſmall in Bulk, will be no unaccepta

paſs through the Center of the Sun, obſerving this ble Preſent to Aſtronomers. For theſe Numbers

Law , That the Areas of the Eliptick Sextorstaken are capable of repreſenting allthat has been yer
at the Centre of the Sun, which he proved to be obſerv'd about the Motion of Comets by the

in the common Focusof theſeEllipſes) are always pro- Help of the following generalTable; in the ma

portionalto the Times in whichthecorreſpondent king of which I ſpar'd no Labour, that it might

Elliptical Arches aredeſcrib'd. He diſcover'd alſo, come forth perfect, as a Thing confecrated to

Thác the Diſtancesof the Planetsfromthe Sun aré Poſterity, and to laſt as long as Aftronomy it

in the Seſquialteral Ratio of the Periodical Times, Iſelf.

The
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.

A Sole.

The Aſtronomical Elements of the Motions in a Parabolick Qrb of all the Comets that have been
hitherto duly.obferv'd

Comt Nodus Inclin . Perihelion , Diftan. Log. Dift: Temp.equat. Perihelion

An. Afiend. Orbita . Peribel. Perihelii Perihelii. a Node.

a Sol .

gr. gr. gr.
d . h . ' gr.

1737 24.21. 32.11. og 7.59.40666 19.609230 June 2. 6.25 | 46.22. o Retrog

147 v$11.46.20 5.20.00 15.33.37 54273 19.73458+ Feb. 28.22.23 123.47.10'Retrog.

15310 19.25 . 2 17.56.0 1.39. 56700 19.753583 Aug.24.21.184107.46. o Retrog.

15320 20.27. $ 32.36. 0921. 7. d 50910 2.766803OEt. 19.22.12 | 35.40. oDirect.

1556 " * 25.42. 0 32. 6.30|vs 8.50. 46390 9.666424 Apr.21.26. 3. 103. 8. 9 Direct.

1577 725.52.0 44.32.452 9.22 . o 18342 19.263447 07. 26.18.45 103.30. Retrog .

58.7 7 18.57.20 64.40.41919. 5.50 59628 2.775457Nov.28.15.00 90. 8.30 Direct,

1585! 7.42.30 6. 4.or 8.51. 01093582.038850 Sept. 27.19.20 28.51.3c Direct.

1590 X 15.30.40/29.46.40 M 6.54.39 57661 9.760882 Jan.29. 3.45 51.23.50 Retrog.

1596 * 12.12.3055.12. o n 18.16 . 51293 19.710058) July 31.19.55 83.56.30 Retrog.

1607; 8 20.21.217. 2.0 2.16 . ( 58680,12.768490 Et. 16. 3.50 108.55. o Retrog.

1618, 01.16. 1. 37.34. or 2.14. 37975.19379498084.29.12.23 _73.47.0 Direct.

1650 II 28.10 . 0179.28. ofP 28.18.40 84750 9.928140 Nov. 2.15.40 59.51.20 Direet.

1661 II 22.30.30 |32.35.50 9025.58.40 44851 9.651772 Jan,16.23.41 33.28.10 Direct.

16641121.14 . 021.18.30 a 10.41.25|10257540.011044 Nov.24.11.52. 59.27.25 Retrog.

1665218.52.076. 5. 'o'n 11.54.30 10649 2.027309 Apr. 14. 5.157156 . 7.20 Retrog.

1072 V327.30.30 83.22.13 0 16.59.30 69739 2.843476 Feb. 20. 8.37 1109.29. oDirect.

1677 !:26.49.10 79.03.15 2.17.37 . 5 28059 19.448072 Apr. 26,00.37: 99.12. 5 Retrog,

1680 V8 2. 2. c 60.56. 0 22.39:30 0612'17:787106 Dec. 8.00 . 6 9.22.30 Direct.

1682 0 21.16.30 17.56. olm 2.52.4558328 2.765877 Sep._4.07.39 108.23.45Retrog.

168311823.23. C 83.U.OD 25.29.30 5602019.748343July3. 2.50. 87.53.30Retrog.

* 28.15 . 165.48.40 128.58 . 96015 19.982339Mai.29.10.16 29.23.60 Direet.
1686423.34.40 31.21.40 TL 17.00.303 2500 19.511883 Sept. 6.14.33 86.25.50 Direct.

11698227-44.1 lú.46.0 V800.51.15li 9129 19.839666.67. 8.16.57 3. 7. Retrog..

This Table needs little Explication , ſince 'tis plain enough from the Titles what theNumbers mean.

Only it may be obſerv'd, that the Perihelium Diſtances are eſtimated in ſuch Parts, as the Middle
Diſtance of the Earth from the Sun contains 10oCOO .

1684

Logar. proNa

1110L .

Mea

mor.

Ang a

Perihelio.

Mea

mot.

Logar. pro | M : a

mor.

.
. .

의 g .
I

7

A General Table for Calculating the Motions of Comets in a Parabolick Orbit.

du Logar. pro. Ang . a ang . a Logar.Pro

Peribelio . dift. a Sole . dift. a Sole. Peribelio. dift. a Sole Perihelio. dift. a Sole.

ol gr. gr. o gr.

1.31.400.000077 31|42.55.06 0.662460 61 69.55.580.172914 ) 91 86.20.340.274 76

2 3. 3.15 0.000309 32 44 • 3:2p.c6583862 70.36.560.176557 || 92 86.46.200.277239

3 4.34.43 0.000694 33 45.1029] .069319 63 71.17.160.180188 | 93 87.11.430.280287

4 . 6. 6. co.01231 34.46.16.350.72839 64 71.56.56.183893|| 941 87.36.45|0.283306
5 7.37. 10.501921 351 47.21.360.076396 1 65 72.35.57 |0.18740495 88.01.270.286308

6
9. 7.43 0.002759 36 48.25-332.079984 | 66 73.14.15|0.190978 96 88.25.490.289293

10.38 . 20.003745 37 49.28.27.83600|| 671 73.51.59|0.194540 | 67 88.49.4816.292252
8 12. 7.540.004876 38 50.20.19 0.087244 || 68 74.29. 60.198085 ||| 98 89.1 3.32 0.295201

9 13:37.17 0.066151 39 51.31 . 8.090910 6975. 5.380.201614 || 99 89.36.54 0.298122

I 15. 6. 70.0075641 40 52.30.560.094596170_75.41.350.205122100 90.00.00 0.301030

H 16.34.200.00915 | 411 59.29.4410.098300 71 76.16.560.208612 102 90.45.140.306782

12 18. 1.54.010798 42 54.27.32.102019 72 76.51.430.212080104 91.29.180.307469

13 19.28.47 0.012609 43 55.24.212: 105742 73 77.25.57 0.215529106 92.12.140.318060

14) 20.54.54 0.014550 44 56.20.12.1094901 74 77.59.410.218963 |108 92.54. 46.323587

15) 22.20.14 0.016607 45 57.15. 60.113240 75 78.32.540.222378|1_93.34.52 0.329042

1623.44-44%0.018783 46 58. 9. OC.11699546 58. 9. 06.116995|| 76 79. 5-35 0.225769112 94.14.400.334424

171 25. 8.22 0.021072 47 ] 59. 2. 410.1 20756 771 75:37.45 0.229142114 94.53.300.339736

18 26.31 . 8/2.02347€ || 48 59.54.112.12451878 8c. 9.23 0.232488116 95.31.220.344979

19 27.52.555.025969 49 60.45.252.128278 | 79 80.40.3410.235809118 96.8.220.350153

20 29.13.4712028570 50 61.35-452-122035 80 81.11.160.239127||12C 96.44.300.355262

21 30.3 3:402.031263 511 62.25.140.135792 81 81.41.340.242416 122 97.19.180.360306
22 31.52.322.634245 52 63.13.520.139544 82 82.11.196.24568411241 97.54.17 0.365284

23 33.10.232.036916 531 64. 1.402.143291 83 82.47.40.248933||: 26 98.28.00.370200
241 34.27.1 25.039864 541 64.48.382.147029 84 83. 9.34 0.252159128 ) 99.00.37 0.375052

25! 35-42.592.0428923565.34.502.15076285 83.38. 4!0.255366 130 99.33.1 0.379842
26 36.57.410.045982 56 66.20.130.154482 | 86 84. 6. 830.258552 ||132 100. 4.43|0.384576

27 :38.11.202.049154 57 67.04.503.158192|| 87 84.33.49|6.261720 ||134 100.35.450.389252
8 39.22.542.052382 5867.48.42.161890 88 85. 1. 540.264865|1136101. 5.480.393868

9 4 :35.230.055668 59 68.31.500.165578 | 89 85.27.580.267989||| 38 |101.35.22c-398428
O ' 41.15.4713.059009 61 69.14.160.169254 od 8.54.270.271.co2l 140122. 4.196.402020

Med .

6



COM COM

1

Med

mt.

Mea

mor.

anga

Perihelio.

MedMea

mot. Perihelio. mot .

1 1 11
1

0 o

dug a Logar . Pro Logar , pro
Logar. Pie ring . Lofur.

Perihelio. Jdift. a Sole. dift . a Sole dift. a Sole Peribelio . dift . a Sule.

olgr. gr. gr. O gr.

142102.32.410.407380||204113:37.250.523406300 117.28 . 60.708104 820141.49.24 0.970837

144 103.00.316.411784 || 208 114. 9.522-529705370 128. 2.330.716976 840142.10.003.978397

146103.27-470-41613221211441.25.535886 |38 |128.35-380.725606
860142.29.560.985771

148 103.54.310.4204301216115.12.020.541958
1390 129.7.270.734006

880142.49.106.992970

15 104.29.43.0.24676220
115.41.512.5179224041

29.38 . 46.742186 900 143. 7.480.100000

1152 104.46.224c.+28866||224 16.10.522.553782 410130. 70340-750160 920 143.25.511.006871

154 105.11.330-4330121228116.39
. 70.55953814201130-36

. 20.757930 940143.13.21 1.013586

1501105.36.160.4371101232117
. 6.380.565199430131

. 3.300.765516 900|144.00.18 ]1.320155

158 106.00.326.44116411330117.33.27
2.5707621445131.30

. 20.772918 980 144.16.461.626583

16.06.24.230.445178
240 117.59.352.576233 450131.55.410.78c148

Iooc | 44 :32.461.032876

102 106.47.470.449144244118.25
. 52.581616460132.20.300.787216

1500 149.26 . 8 |1.158188

164|107.10.446.453060 |248 118.49.57|0 :5869121470132.44.320.794122
2000 152.26.151.246058

166107.33.170.456936252119.14.140.592122480133.37.500.800882

2500 154.32.201.313703

168 107.55.270.460772
||256 119.37.560.59725211490

!33. 0.250.8074941 3000|156 . 7.271.368678

170 108.17.146.464208260
120. 1. 60.602301 500133.52.200.813969

3500 157.22.191414974

172 108.38.372.468318264120.23.44
%0.667274 5201 34.37.180.826522 4000 158.24.36.1.454950

174108.59.39|0.472030 | 268 120.45.52.612174540135.14
. 06.838600 4500159.16.361.490125

176 109.20.20 0.475705||272121. 7.302.616998 |1560135:51.280.850187 5000 100. 1.12 1.521521

178 |109.40.400.479340270121.28.390.621750580136.27

. 10.861369 5500 160.40. 51.549864

180 110.00.40|1.482937 || 280 121.49.220-626428600137
. C.570.872155

6000161.14.241.575718

182 110.20.202.486498284122
. 9.38.631056) 620 137.33.130882575 6500 161.45.00 1.599460

184 110.39.412-490022288
122.29.283.635608640128 . 3.580.892649 7000 162.1 2.34 1.621417|

186 110.58.442-493512 292 122.48.540.640098166-138.33.210.902401
7500162.37.34 1.641838

188u1.17.2.496965||296 123. 7.570.644525| 168.139 . 1.290-911866 8000 163.00.231.660922

190111.35.550.50048411300123.26.260.64839311700
1 20.28.25 0.927012 8500 163.21.20 1.678834

192111.54.550.503769310124.11.400.659559
1720 139.54.162.929907 90 ° C 163.40.42 1.695708

1941 12.11.580-507121 ||320 124.54.502.669880| 1740140.19. 50.938549 9502163-58.38 1.711662

1901 12.29.342510441330 125.35.340.679876 1760 140.42.560.946951 10000 164.15.201.726784

198|112.46.550.513729340 126.14.447.689578 1789141. 5.550.9551241) 50000 170.52. 02.197960

200|11 3. 4.000.516984'1350 126.52.12] .698970' 18ccl141.28. 26.9630821|iococo 172.45-44/2.399655

this Cubical Equation , z or the Ordinate CQ will

The Conſtruction and Uſe of the General Table. be known. Now, let the Area O P S be propos'd

to be divided into 100 Parts ; this Area is of

As the Planets move in Elliptical Orbs, ſo do

the Comets in Parabolick ones, having the Sun in

their common Focus, and deſcribe equal Area's in

equal Times. But now becauſe all Parabola's are

fimilar to one another, therefore if any determi.

nare Part of the Area of a given Parabola be di

vided intoanyNumber of Parts at Liberty, there

will be a like Diviſion made in all Parabola's, un

der the ſameAngles, and the Diſtances will be pro

portional : And conſequently this one Table of
ours will ſerve for all Comets. Now , the manner

of the Calculation of this Table is thus : In the

Fig. let S be the Sun, PO C the Orbit of a Co

met, P the Perihelion , the place where the Co

met is 90 gr. diſtant from the Sun, C any other

Place. Draw the Right Lines C P , CS, and

make ST, S R equal to C S ; and then having

drawn the Right Lines CR, G T , ( whereof the

one is a Tangent, and the other a Perpendicular to

the Cutve) let fall CQ perpendicular to the Axis
PS R.

Now , any Area , as COPS, being given, ' tis

requir’dto find the AngleCSP, and the Diſtance
CS. From the Nature of the Parabola Ris

- the Parameter of the Axis, and conſe- the Square of the Parameter, and conſequently

quently if the Parameter be put = 2, then R. 12 a is that Square = 4. If therefore the

= 1. Let C = z ; then P Q fhall = 122, Roots of theſe Equations 2 '+ 3 % = 0,04 : 0,08 :

and the Parabolick Segment COP= zz.z. 0 , 12 : 0 , 16 , 60°C. be ſucceſſively extra &ted , there

But the Triangle CS P will = % and ſo the will be obtain's ſo man

Mixtilineal Area COPS = * 2 + = a , {pectively, and the Area So will be divided

whence z' + 32 = 12 a. Wherefore reſolving into 100 Parts. And in like manner is theCalculus

4 to

)

ever =

ع

1
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1

to be continued beyond the Place O. Now the i trograde ones ald ,if the Time be befure the Peri

Rootof this Equation ( ſince R Qisequal 1 ) is helium ,the foreſaid Angle to or froin the Place of

the Tabular Tangent of the Angle CRQ or ; the Perihelium; and ſo weſhallhave the Place of

the Angle CSP, and ſo the Angle CS P is given the Comets in its Orbit. And to the Log . found for

And R C , the Secant of the fame Angle CRL, the Diſtance, let there be added the Log. of the Die

is a mean Proportional between RQor Unity; | Aancein thePeribelium, andthe Sum will bethe Log.
and RT, which is the double of SC, as is plain of the true Diſtance of the Comet from the Sun.

from the Conicks. But if S P be put = 1 , and ſo

the Latus Re&tum = 4, (as in our Table) chenRI 4: Th: Place ofthe Nole, together with the Place

will be the Diſtance fought, viz. the double of of the Comet in its Orbit, being given , let the Di

$ Gin the former Parabola . After this manner Atance of the Comet from the Node be found ; then

therefore I compos'd the foregring Table, which the Inclination of the Plane being given , there will

ſerves to repreſent the Motionsof allComets: For begiven aljo ( from the common Rulesof Trigono

hitherto there lias been none obſerv'd, but comes metry ) the Comet's Place reduced to the Ecliptick,
within the Laws of the Parabola. the Inclination or Heliocentrick Latitude, and the

It remains now , that we give the Rules for the Log. of the curtate Diſtance.

Calculation, and thew the way ofdetermining

the Place of a Comet ſeen, by thoſe Numbers. 5. From theſe thingszinen ( by theveryſame Rules

The Velocity of a Comet moving in a Parabola, is that we find the Planet's Placefrom the Sun'sPlace

every where to the Ve’ocity of a Planet deſcribinga and Difance given )wemayobtain the Apparent or

Circleabout theSun,at theſame Diſtance from the Geocentrick Placeof theComet ,together withthe

Sun, as v 2 to 1,as appearsfrom Cor.7. Prop. 16. Apparent Latitude. And this it may be worth

Lib. 1. of the Princip .Phil. Nat.Math. Af there while to illuſtrate by an Example or two.

fore a Comet in its Perihelium were ſuppos'd to be

as far diſtant from the Sun as the Earth is, then the Example I.

Diurnal Area which the Comet wou'd deſcribe,

would be to the Diurnal Area ofthe Earth, as vžLetitbe required to find the Place of the Comet of
to 1. And conſequently, the Timeof the Annual the Year 166 , March theid, 7h, 00', P.M. Lon
Revolation , is to the Time in which ſuch a don . That is, 960, 19h, 8 ', after the Perihelium ,
Comet wou'd deſcribe a Quadrant of its Orbit which happened Novemb. 2 + ", 11h, 52 '.

from the Perihelium , as 314159, 60c. (that is, the

Area of the Circle ) to . Therefore the Co Log. Dift. Perihel. O.C11C44

met would deſcribe that Quadrant in 109 Days, Log. Seſquialt. 0.016566

14 Hours, 46 Minutes, and ſo that Parabolick

Area ( analogous to the Area POS) being divided Comp. Arith . 9.983434

into Ico Parts, to each Day there would be allot 9.960128

ted c.912280 of thoſe Parts; the Log. of which , Log. Temp. 1.985862

viz, 9.960128, is to be kept for continual Uſe.
But then the Times in which a Comet, at agreater Log. Med. Mot. 1.929424

or lef's Diſtance, would deſcribe ſimilar Quadrants,

are as the Times of theRevolutions in Circles, that Medius Motus 85.001

is, in the S ſquiplicate Ratio of the Diſtances :

And ſo the Diurnal Area's, eſtimated in Centeſi Perihel. 22
10.41.25

mal Parts of the Quadrant which Parts we put
Ang. Correſp. 83.38.05

for Meaſures of the mean Motion, like Degrees )

are in each in the Subfefquialteral Proportion of Comet. in Orb. 17. 3.20

the Diſtance from the Sun in the Perihelion. Afcend . Nod. II 21.14.00

Theſe neceſſary things premis'd , let it be pro

pos’d to compute the apparent Place of any one of Com , a Nodo
34.10.40

the mention'd Comets for any given Time. There Red . ad Eclip . 32.19.05

fore,

Com . Helioc. 18.54.55

1. Let the Sun's Place be had, and theLog.of Incl. Bor,
11.46.50

its Diſtance from the Earth.

Log. pro dift. 0255369

2. Let the Difference between the Time of the Log Perihel. COI1044

Perihelion , and i'he Timegiven , be gotten in Days. Co -sin . Incl.
9.990754

and Decimal Parts of Days. Tothe Log. of this

Number let there be added the conſtant Log. Log. dift. Curt. 0.257167

9.960128, and the Complement Arithmetical of Log. dift. o 9.997918

the of the Lng . of the Diſtance in the Perihelium OX 21.44-45.

from the Sun : The Sumwillbe the Log.of the mean Com . Viſus r 29.18.30

Motion, to be fought in the fanft Column of the Lat. Viſa 8.36.15
General Table.

Example II.

f . 3. With themean Motion let there be taken the

correſpondent Anglefromthe Perihelium in the Ta- Let it be required to find the Place of the Comet of

ble, and theLog.for the Diſtancefrom theSun : Then the Year 1683, July 23°, 13h, 35', P. M. Lon

in Comets that are dire&t, add,and in retrograde don : Or 13h 40',Equat.Time. That is, 210,

ones, ſubftract, if the Time be after the Perihelium , Ich , 50 ' after the Perihelium .

! the. Angle thusfound, to or from thePlace of the Pea

rihelium ; or in direct Comet's fubftract, and in re

.

Log
2
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28.11.30

Log. Perihel.

Log. dift. Perihel. 9.748343 Now it may not be amiſs to put the Readet in

Log. Seſquialt.
2.622514 mind, That our Five firſt Comers ( the Third and

Fourth obſerved by Peter Apian, the Fifch by

Comp. Arith . 0.377486 Paulus Fabricius) as alſo theTenth ſeen by Maftl.x ,

9.9601 28 if I miſtake nor, in the Year 1586, are not ſó cer

Log. Temp. 1.310723 tain as the reſt ; for the Obſervations were made

neither with fit Inſtruments, nor dde Care, and

Log. Med, Mot, 1.648337 upon that Account are diſagreeing with themſelves,

MediusMotus 412798 and can by no meansbe reconcil'd with a regular

Computation. The Comet which appear'd in the

Perihel. I 25.29.30- Year 1684, was only taken notice of by Blanchim

Ang. Correſp. 23.23.20 nus, who obſerved at Rome : And the laſt, which

appear'd in the Year 1698 , was ſeen only by thoſe

Comet. in Orb , T 28.42.10 at Paris, who determined its Courſe in a very un

Nod . Deſcend. # 23.23.00 common ), way. This Comet was very obſcure ;

and although it moved ſwift, and came near

Com . a Nodo 35.19.10 enough our Earth , yet we, who were wont to be

Red. ad Eclip. 4.48.30 curious enough in theſe Matters, ſaw nothing of it.

For want of Obſervations Ihave left out ofthe fore

Com . Helioc, # going Catalogue, thoſe two remarkable Comets

Incl. Bor. 35. 2.00 which have appear'd in this our Age, one in No

Log. pro dift. 0.111336 veniber, in the Year 1689. the other in February,

9.748343 in the Year 1702. For they directing their Courſes

Co - fin. Incl. 9.913187 towards the Southern Parts of the World , and

being ſcarce conſpicuous here in Europe, met with

Log. dift, Curt. 9.772866 no Obſervers capable of the Buſineſs. But if any

Log. dift. 0.006104 one thall bring from India, or the Southern Parts,
Locus & 10.41.25 an accurate Series of requiſite Obſervations, I will

Com . Viſus so
5.11.50 willingly fall to work again, and undergo the Fa

Lat. Bor. 28.52.00 rigue at repreſenting their Orbics in Numbers, as
I have done the reſt.

At the Inſtant of Time ſpecified in the firſt Ex- By comparing together the Accounts of the Mo

ample , 'twas obſerved ( at London ) that the Comet tionsof theſe Comets, 'ris apparent their Orbits

applied to the ſecond Star of Aries; fo that it are diſpoſed in no manner of Order ; nor can

wasfound to be 9 ' more Northerly, and 3 tothe they, as the Planets are , be movedindifferently

Eaſt, according to Mr. Hook's Obſervation . But every way, as well retrográdě as dire&t : From

at that ofthe Second Example, I my ſelf (near whence it is clear, they are not carried about or

London, with the ſameInſtruments whereby Ifor- movedin Vortices.Moreover,the Diſtances in their

merly obſerved the Southern Conſtellations) found Periheliums are ſometimes greater, ſometimes leſs;

the Place of the Comet to be 9 , 5º. 1. and which makes me fufpe&t theremay be a far greater

28 °; 52 '.North Latitude, which agreed exa&tly Number of them, which moving in Regions more

with the Obſervation made at Greenwich almoſt remote from the Sun, become very obſcure; and

thevery fame Moment. wanting Tails, paſs by us uneeni.

As for the Comet of the Year 1680, which Hitherto I have conſidered the Orbits of Co

came almoſt to the very Sun it ſelf being in its mets as exactly Parabolick ; upon which Suppofi*

Perihelion, not above of the Semidiameter of the tion it would follow, that Coinets being impell'd

Sun diſtantfrom the Surface ofit) ſince the Latus towards the Sun by a Centripetal Forces deſcend

Reftum is ſo very ſmall, could hardly be contained as from Spaces infinitely diftant, and by their Falls
within the Limits of the General Table, becauſe acquire ſuch a Velocity, as that they may again

of the exceſſive Velocity of the Mean Motion . run off into the remoteſt Parts of the Univerſe,
Therefore in this Comet the beſt way is ( after the moving upwards with ſuch a perpetual Tendency,

mean Motion isfound )to get from thence (by the as never to return again to the Sun. But ſince they

Help of the foregoing Equation z ' + 3z = appear frequently enough, and fince none of chem
of the mean Motion ) the Tangent of half the An- can be found to move with an Hyperbolick Mo-'

gle from the Perihelion, together with the Log. tion, or a Motion ſwifter than what the Comet
for the Diſtance from the Sun. Which things be- might acquire by its Gravity to the Sun, 'ris highly

ing given, we are to proceed by the ſame Rules as probable they rather move in very ExcentrickOra
in the reſt. bits, and make their Returns afterlong periods of

Time : For ſo their Number will be determinate,

Afrer this manner therefore the Aſtronomical and perhaps not ſo very great. Beſides, the Space

Reader may examine theſe Nambers, which I have between the Sun and the fix'd Stars is ſo immenfe,

calculated with all imaginable Care from the Ob- that there is room enough for a Comet to revolve,

fervations I have met with . And I have not though the Period of its Revolution be vaſtly long

thought fit to make them publick before thy have Now , the Latus Rectum of an Ellipſis, is to the Lasa

been duly examin'd, and made as accurate as tus Rectum of a Parabola, which hasthe fame Di

'twas poñible, by the Study of many Years. Iftance in its Perihelium , as the Diſtance in the As

have publiſhed this Specimen of CometicalAſtro- phelium in the Ellipſis, is to the whole Acis of the

nomy, as a Prodromes ofa deſigned future Work ; Ellipfis ; andthe Velocities are in a ſubduplicare

left happening to die, theſe Papers might be loft, Ratio of theſame : Wherefore in every Excentrcek

whichevery Man is not capable to retrieve, by rea- Orbit, this Ratio comes very near to a Ratio of
ſon of the great Difficulty of the Calculation. Equality; and the very ſmall Difference which hapa

pens on account of the greater Velocity in the Pas

Vol, II. U rabola
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rabola, is eally compenſated in determining the tion of the Comet will be incredibly ſwift, ſo its
Situation of the Orbit. The principal Uſe there- Parallax will become very ſenſible ; and the Pro

fore ofthis Table of the Elements of their Moti- portionthereof to that ofthe Sun will be given.
ons, and that which induced me to conſtruct it, Wherefore fuch Tranſits ofCometsdo afford us

is, That whenever anew Cometſhall appear, we the very beſt Means, though they ſeldom happen
may be able to know, by comparing together the to determine the Difance of thc Sun and Earth :

Elements, whether it be any of thoſe which has Which hitherto has onlybeen attempted byMars
appeared before, and conſequently to determine in his Oppoſitionto the Sun , or elſe VenusinPeri.

its Period and the Axis of its Orbit, and to fore - gao ; whoſe Parallaxes, though triple to that of

tell itsReturn. And indeed there are manyThings the Sun, are ſcarce any ways to be perceivedby
which Apian obſerved in the Year 1531. was the our Inſtruments; whence we are ſtill in great Un
fame with that which Kepler and Longomontanus certainty in that Affair. This Uſe of Comets

took Notice of and deſcribed in the Year 16c7. was the ingenious Thoughtof that Excellent Geo
and which Imyſelf have ſeenreturn , and obſer- metricianMr.Nicolas Facio. Now the Comet of

ved in the Year1682. All the Elements agree, 1472. had a Parallax above twenty times greater
and nothing ſeems to contradi &t this my Opinion, than the Sun's. And if the Comet of 1618.had
beſides theInequality of the Periodick Revoluti- come down, about the Middle of March, to his
ons: Which Inequality is not ſo great neither, as deſcending Node; or if that of 1618. had arri

that it may not be owing to Phyſical Cauſes : For ved a little ſooner atits aſcending Node, they
theMotion of Saturn is to diſturbed by the reſt of would have been yet much nearer the Earth, and

the Planets, eſpecially Jupiter, that the Periodick conſequently have had more notable Parallaxes.
Time of that Planet is uncertain for ſome whole But hitherto none has threatend the Earth with a

Days together. How much more therefore will a nearer Appulſe than that of 1680. For by Calcu.
Comet be ſubject to ſuch like Errors, which riſes lation I find, that Novemb. 11 % ih. 64. P. M.

almoſt four times higher than Saturn, and whoſe that Comet was not above the Semidiameterof

Velocity, though increaſed but a very little,would the Sun to the Northwards of the Way of the
beſufficient to change its Orbit from an Elliftical Earth. Ar which Time, had the Earthbeen

to a Parabolical one. This, moreover, confirms there, the Comet would have had a Parallax equal
me in my Opinion of its being theſame; that in to that of the Moon , as Itake it. This is ſpoken

the Year 1456. in the Summer Time, a Comet to Aſtronomers: But what might be the Conſe

was ſeen paſſing retrograde between theEarth and quences of ſo near an Appulſe, or ofa Contact ;

the Sun , much after the ſame manner : Which , or laſtly, of a Shock of the Celeſtial Bodies

though no Body made Obſervations upon it, yet ( which is by no means impoſſible to come to paſs)

fromits Period ,and the Manner of its Tranſit, I leave to be diſcuſs’d by the Studious of Phyſical
I cannot think different from thoſe I have juſt now Matters.

mention'd. Hence I dare venture to foretel, That COMMENDAM . Before the Reformation, it

it will return again in the Year 1758. And, if it was common for theOrdinary to grant & Sequeſtsa

thould then seturn, we fhall have no Reaſon to tion of a Living ( eſpecially if inhis own Gifr, or
doubt but the reſt muſt return too : Therefore A lapſed to him ) for lix Months Time : And ſuch a

ſtronomers have a large Field to exerciſe them- Sequeſtration was called Cormenda- Semeſtris, And

ſelves in for many Ages, before they will be able this was the only Commendam that the Canon Law

to know the Number of theſe many and great approved of tho Commendamsfor a longer Time,

Bodies revolving about thecommon Centerof the and even for Life, were all along uſed. Å Biſhop,

Sun; and reduce their Motions to certain Rules. now , is only capable of holding a Benefice ,or other

I thoughtindeed that the Comet which appear'a inferior Dignity, by this Title of Commendam i

in the Year 1532. mightbethe ſame with that ob- which he doch by Licenſe from the Archbiſhopof

ſervd by Hevelius in the Year 1661. But Apian's Canterbury, or from the King in Chancery. But

Obſervations, which are the only ones we have the Bilhop can't hold any Living in Conmiendam

concerning the firft of theſe Comets, are too rude without the Patron's Conſent; as Watſon faith ,

and unſkilfull for any thing of Certainty to be c . 18. p . 141. In Caſe of a Commendam , no In

drawn from them in ſo nice a Måtter. I deſign to fitution is neceſſary ; and a Biſhop may be Licen

treat of alltheſe things in a larger Volume, and led to hold a Living in his own Gift by theſe

contribute my utmoſt for the Promotion of this Words: Authoritate ſua propria capere, o ap

Part of Aſtronomy, if it ſhall pleaſe God to conti- prehendere abfquere Inftitutione, Induftione, Colla .'

nue my Life and Health. tione, &c.

In the mean time, thoſe that deſire to know COMMISURA CraffiorisNervi amullt, is a Me

how to conſtruct Geometrically the Orb of a Co- dullary Proceſs in the Brain , connecting together,

met by three accurate Obſervations given, may the Corpora Striata, or thé Tips of the Crura

find itat the End of the Third Book of Sir Ifacc Medullaoblongate.

Newton's Principles of Natural Philoſophy, enti- COMMUNICATION. Lines of Comniuni

tuled De Systemate Mundi, in the Words of its cation in the Art of Fortification , are Trenches

Renowned Inventor, Which have ſince been more made to continue and preſerve a ſafe Correſpon

fully explained by my very worthy Collegue Dr. dence between two Forts or Pofts; or at a Siege,

Gregory, in hisLearned WorkofAſtronomia Phyſio between two Approaches, that they may relieve
ca Geometrica . one another on Occaſion.

One thing more perhaps it may not be improper COMPARTITION , in Architecture, is the

or unpleaſant to advertiſe the Aſtronomical Rea. uſeful and graceful Diſtribution of the whole

der, That ſome of theſe Comets have their Nodes Ground-plot of an Edifice, into Rooms of Office,

ſo very near the Annual Orb of the Earth , that if of Reception, or Entertainment.

it ſhall ſo happen , that the Earth be found in the CUMPARTMENT, in Archite &ture, is a para

Parts of her "Orb next the Node of a Comet, ticular Square, or other figured Space ( for an In

whilft the Comet paſſes by ; as the apparent Mo. fcription, & c.) mark'd our in ſome ornamental

1 Part of a Building : COM
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COMPASS : The Latin and Greek Names uſed | That is, if a Body be urged by three different

forthe Points of the Compaſs, are as follows : equipollent Powers in the Directions, ba, b d ,and

NORTH . Septentrio . b c, theſe three Forces ſhall be to one another,as

. Nib. E Hypaquilo, Hyperboreas. be, bd, and de, reſpectively. l . E. D. And this

N. N. E. Aquilo Gallicus. ſingle Propoſition is the Foundation ofall the Me

N.E.B.N. Meſaquilo Meſoboreas. chanicks, as hath been offen ſhewn by Geometers.

N. E. Supernas Borrhapeliotes (Vales .) COMPOSITION of Quantities,with reſpect

E. N.E. Cæcias, Carbas.
to the Doctrine of Combinations, in the joining

E. b . N. Melocacias.
in any Number of Given Quantities, Letters or

EAST. Oriens, Subfolanus. Figures, one Row with another Row of the fame,

E. b. S. Hypeurus, Hypereurus. or with two or three, or more other Rows. See

E. S. E. Vulturnus.
Combination ,

.S.E.b.E. Meſeurus.
COMPOSITION in Painting, comprehendstwo

S. E. Euro auſter, vulg. Notapeliotes. Parts, Invention and Diſpoſition ; one of which

S.E. b .S. Hypophäenix, Hypereanotus,
finds out (by the means of Hiſtory ) proper Objects

S. S. E. Euronorus,byVegetius, o LxóvoG. for a Picture; andtheother places them aright:
S. b . E. Meſophænix, Meſeuronotus.

the juft Mixture of which two Things, according

SOUTH. Auſter. to a true Oeconomy, is properlyCompoſition.
S. b . W. Meſolibonotus. CONATUS Centrifugus: This is ſometimes

S. S. W. Auſtroafricus. called the ConatusExcuſorius,and is always expreſ

S.W.b.S. Hypolibonotus, Hyperlibonotus.
ſed by the verſed Sine of the Angle ofCirculation,

S. W. Notolibycus, Auftro-Zephyrus. and theſe Conatus Centrifugi of Bodies revolving

S.W.b.W.Meſafricus, Meſolopus. in equal Circles, with an equable Motion, are in a

W.S.W. Africus, Subveſperus. duplicate Ratio, or as the Squares of their Veloci

W.b. S. Hypafricus. ties. But if the Bodies revolve in unequalCircles,

WEST. Favonius, (Veget.) Subveſpertinus their conatus Contrifugi will be in a Ratio, com
Occidens. pounded of the Ratio of the Squares of the Veloci

WEST. Occidens. tiesdirešily, and the Simple Ratio of the Radii of

W.b .N. Meſocorus, Mefargeſtes. thoſe Circles Inderfly. If the Body deſcribe equal

W.N.W. Corus, Caurus. Areas in equal Times (as is the Caſeofthe Planets

N.W.b : W . Hypocorus, Hyperargeftes.
which revolve in Ellipſes round the Sun ) then the

N. W. Corus Eteſiæ , Zephyroboreas. ConatusCentrifugi will be reciprocally as the Cubes

N.W.6.W. Hypocircius, Meſothracias.
of the Radii.

N.N.W. Circius, CONATUS Excufforius. See Conatus Centri.

N.b.W. Mefocircius. fugus.

[ Metius Lib. V. Do &trin . Sp. CONGENERES Mufculi ; are ſuch Muſcles in

COMPERTORIUM , isa Judicial Inqueftin anAnimal Body, as ferve togethertoproducethe

the Civil Law , made byDelegates, to find out fame Motion ; and they are ſo called ,becauſe they
and relate the Truth of a Cauſe . aſiſt one another in their Action .

COMPOSITION of Motim . If a Body as b, CONGRUITY : That there is ſuch a Proper.

be impelled or drawn by threedifferent Forces, in ty as Congrnity in the Particlesof ſeveral Fluids, is

the three different Directions; b a,b c, and bé, ſo plain from theſe and ſuch like Inſtances : Quick
ſilver will fick to Gold , Silver, Tin , Lead, 66° C.

and unite with them ; but will roll off from Wood ,
b

Stone, Glaſs, 60 c. andWater that will wet Salt

and diſſolve it , will flip off from Tallow, 696.

without adhering to it ;as it will from a dusty

Surface, and from the Feathers of Water-Fowls.

Two Dropsof Water, or of Mercury,will, on Con

tact, immediately join and coaleſce : But Oil of

thatit yield to noneof them , butcontinue in aqui- | Tartar poured on Quickſilver, and Spirit of Wine

libro : Then will thoſe three Powers or Forces be to on that Oil, and Oil of Turpentineon that, and

one another, as three right Lines drawn parallel Airover all ; tho' theſe are ſtopp'd in a Bottle, and

to thoſe Lines expreſſing the three different Dire - Thaked neverſo long,they will by no means conti

& tions, and terminated by their mutual Concourſes. nue mingled, but will ſeparate and keep diſtinct.

Let be repreſent the Force by which the Body b Whether theCauſe ofthis Incongruity be not, that

is impelled from b to a ;then will the ſameright the Particles of the Fluids cannot be broughtfo

Line be repreſent alſo the contrary equal Force, near to one another, as to come within the Sphere

by which it is impelled from b to e. But by what ofone another's Attra &tion ; and why they cannot

háth beenſaid beforein Compoſition ofMotion ,the be brought to doſo by Shaking, are Enquiries

force be is reſolvable into the two Forces acting worth purſuing. The Ingenious Dr. Hook calls

according to the two Directions, bd, and b c to Congruity both a Tenaciousand Attractive Power,

which the other impelling from b to é, is as bé to in which he's certainly right; but perhaps what

bd, and bc or de, reſpectively. So likewiſetwo he takes to be the Effects of Congruity, is theCauſe

Forces acting without the Directions bd, b c , and of it.

beingequipollent to the Force acting without the CONICK SECTIONS. I thought fit to give

Direction be, from b to e ; will be to the Force the Reader here a Tranllation of L'Hoſpital's Sixth

acting according to the Direction be from b to e, Book of Conicks; wherein he will ſee how the

as bd, bc to bd ; and therefore the Forces acting Sections and their primary Properties are deduced

in the Directions bd, b c, and equipollent to the from the Cone it ſelf,withoutthe tediousNumberof

Force acting in the Direction be, are to the Force Lemmas; which ſome have premiſed about a Line

acting in theDirection , as bd, bc, or de to be: cut Harmonically ; whoſe Demonſtrations alone,
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are more than all theſe Propoſitions, and not ſona

tural nor eaſy neither.

VIII. If a Conick Surfacebe cut by a Plane,

which doth not paſs throits Vertex , as FAG ;and

which alſo is not parallelto the Plane of the Baſe,

Fig. 2.
DEFINIT 10 N S.

1. If an Infinite right Line, as xSZ, having one

Part of it, as S , fix'd there as in an immoveable

Point, plac'd above the Plane of the Circle Vxr;

S.

Fig . 1 .

H

។
GI

E

mm B

F
х

D

( for then a Circle will be produced, which though

truly a Conick Section , is not here conſider'd ) the

Curve Line formed by theInterſection of the Plane

FAG , with the Conick Surface, is called a Conick

Section.

HIUSUS
A
3
6
9

IX. If thro'the Vertex S, a Plane be drawn pa

rallel to any Conick Section, the Infinite Right

Fig. 32

G
N

.

A

G

T

be ſuppoſed to move round the Circumference of

the faid Circle ; the Revolution of this Line x SXZ,

will produceorform what we calla Conick Surface;

and if the Line be continued each way beyond the

immoveable Point S, it will generate two Conick

Surfaces, which are called Oppoſite.

II. The fix'd Point s, is called the Vertex of

either Surface.

III. The O VXY, is called the Baſe of the

Cone VXYS; and the O w xy S, the Baſe of the

Oppoſite Cone.

IV . For the Solid contain'd under the BaſeVXY, Line D Е , which is the common Section of that

and that Conick Surface which is generated by the Plane, with the Plane of the Baſe, is called the

Motion of the Line SX, is called a Cone. Dire& rix .

V. The Right Line S X, drawn from theVer
tex to any point in the Periphery of the Baſe, is when the Directrix D E touches the Circle of the

X. A Conick Section FAG,is calleda Parabola ,

calledthe Side ( becauſe 'tis one of the Sides of the Baſe of the Cone( as in Fig. 2.) ; an Ellipſis, when

A, which will be formed by cutting the Cone thro ' the Dire&trix falls all without the Cone ; and an

the Vertex, and by the Axis .)
Hyperbola when the Direftrix cuts the Circle of
Baſe.

VI. The Line SO, drawn from the Centre of
But in this laſt Cafe, if the Plane of the Conick

theCircleof the Baſe thro' the Vertex , is called Sexionbe produced, itmuſt cut the oppoſite Conick
the Axis.

Surface; and there will form another Conick Seftin

VII. A Right Cone, is that whoſeAxisis Nor- called Oppoſite Su&tions,or Oppoſite Hyperbola's, as
1 called both

mal to the Plane of its Baſe ; but if it be not ſo , FAG and KN H , in Fig. 4.

' cis called a Scalene Cune .'

X!. JE
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SDE which is parallel to the Sections; and alſo

XI. If a Line be drawn in the Planeof any Cow becauſe all the others cut it in the Point's.

nick -Sections, ſo that it meet it only in one Point, The Sides of the Portion SDVE forin the

and being produced both ways, enters not at all Points of the Hyperbola F AG ; and thole of the

into the Seftion , but falls all entirely without, Portion SDrE being produced on the other Side

that Line is called a Tangent in that Point.
of the Vertex S , form the Points of the oppoſite

Sections K MH.

CONSECT ARIES. And from hence ' tis clear, That the oppoſite Hy

perbola's are extended infinitely ,and can no more

I. In the Parabola, all the sides of the Cone return into themſelves than the Parabolick Sectioni

( vid. Def. 5.). being produced infinitely, muſt ne

ceſſarily cut its Plane , except the Side SD, drawn Theozem I. PROP. I.

Fig. 4. If the two oppoſite Conick Surfaces be cut, by a

Plane paſſing through the Vertex, as Sam (in Fig.

4.) the Interfe&tion of that Plane, with the two

Surfaces, will make two Right Lines Sa,Sm,
E

which may be ſuppofed to be infinitely produced

each way from S.

For let a m be the Common Section of this Plane

with that of the Baſe : ' Tis plain it will cut the Pe
K

H
riphery of the Baſe in the two Points a and m ,

becauſe the Plane Sam is ſuppoſed to fail within

the Cone. Wherefore the Sides Sa and Sm be

ing produced each way from S, muſt be the two
D

common Sections of the interſeeting Plane Sam ,
( м

with the oppoſite Conick Surfaces : As appears

from the manner of their Generation in Def. 1 .

Q. E. D.

CONSECTARIE S.

1. As that Part of the Line a mjoining the two
Points a , m , in the Periphery of the Baſe, falls

within the Baſe, and all the reſt of it, if produced,

falls without ; ſo it follows, that if the Plane

San, be ſuppoſed exfinitely extended all round S,

that Part ofit only which is contåined within the

Legs of theAnglea Sm , and its Vertical one be

yond S, will fall within thetwo oppoſite Conick

Surfaces, and all the reſt of it without tliem.

m

D. X

a II. From whence it follows, That if you join
Y

V
any two Points, as A M , in a ConickSection,

( Fig. 2.) it will be all contained within the Section;

and all Parts of it, when produced either way,

will fall without it : For drawing from the Vertex

S two Lines, as S m , Sa, and ſuppoſing them to

determine ſuch a Plane as above , 'tis plain the

from the Vertex S to the Point D, where the Line AM will fall all within the Legs of the An

Dire& rix touches the Baſe; becauſeno other Side gle a S m , soc.

but that can be in the Plane DS E, which is pa

rallel to the Section ; and that all the others cut it III. Wherefore any Line paſſing through the

in the Point S : Whence itis plain ,that the Para- Vertet S, and parallel to ſuch a Lipe as AM

bola will be extended infinitely, and can never re- drawn within the Section, will fall without the

turn into it ſelf. Conick Surface ; and will meet the Plane of the

Baſe produced without the Circumference of the

II. In the Ellipfis, all the sides of the Cone, Baſe of the Cone.

when produced, muſt cutthePlane of theSection ;

becauſe the Plane S D Е , which is parallel to it, IV. It follows alſo, (from Confe&t. I.) That any

is cut by all of them in the Point S, ( Fig: 3. ) two Points, one in each of the oppoſite Hyperbola's,

Whence this Section muſt include a Space, and re- | ( Fig. 4.) being joined by a Right Line ,as AM , that

turn into it ſelf. Line will be wholly without and between the op

poſite Sections; but infinitely produced each way,

III. In the Hyperbola and the OppoſiteSections, will be ever after entirely within theOppoſite Hyper

all the Sides of the Cone ( but SD, SE , drawn bola's: For drawing through S the Lines S a ,

from the Vertex to the Points D, E , where the S m, paſſing through the Points A , M , and ſup

Directrix cuts the Baſe ) being infinitely produced poſing them to determine a Plane, extended every

both ways from the Vertex S, muſt cut the Planes way from S, &c. it is evident, that that part of the
of the Oppoſite Sections: Becauſe there areno other Plane which is contained within the Legs of the

but thoſe two Sides, which can fall in the Plane Angle S A , S M , where the Linc A ni falls , is

compre
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comprehended betiveen thoſe twoSurfaces ; and Plane of the Section ; ( for by the Nature of it,

that Part of the ſame Plane which is contained onlythe Side S D is ſo, ( ſee Def : X . ) Wherefore

berween the Productions of the Line AM , from the Side Sm produced, muſt cut thePlane of the

Aand M each way, will fall all of it within the Parabola in the Point M ; through which the

oppoſite Hyperbola's. Line A M paſſes, which is formed by the Inter

ſection of the Plane a Sm with that of the Para ,

V. From the 2d and 4th Confe & aries it will fol- bola. But 'tis plain, that this point M is oneof
low, that a Right Line can't cut a Conick Section , the Points of the Parabola FAG, becauſe 'tis both

or the oppoſite Hyperbola's, in more than two in the Plane of the Section, and alſo in the Sur

Points. face of theCone : Wherefore, 6C.

PRO P. II. PRO P. V. Probi. 1.

If either of the oppoſite Conick Surfaces be cut by a Through a Point given , as A, in any Conick Section ,

Plane ás o ux y, rſee Fig. 1. ) which is parallel todraw a Tangent, as A F, to the Curve.

to the BaſeOvXY, the Section will be a Circle,

whoſe Centre ſhallbe in o , tbe Point where that Having drawn through the given Point A , and

Plane cuts the Axisproduced asfar as is necef- the Vertex of the Cone,as S, a Right Line, as
ſary begond S. SA, cutting the Baſe ina ; and then to the Peri

phery of the Baſe in the ſame Point a , a Tangent,

For in the Baſe, drawing any wherea Radius as Ea F. The Line F A madeby the common

OX; and from the Vertex s the Side S x ; Section of the Plane SE, afs ( produced , if ne

which produced, ſhall meet the Plane o u x y in x ; ceſſary, beyond the Vertex S ) with the Plane of

the Lines ( X and 0 x will be parallel: And the the Section, ſhall be the Tangent required.

Plane SÓXbeing produced into the oppoſite Cone For ſince the Tangent Eaf is entirely without

beyond S , the A's $ 0Xand Sox will be equal; the Baſe, but only in thePoint a , it follows, that
and therefore 'twill always be that SO : 0 X ::S0 the Plane Se af, infinitely produced above or be

But the two firſt Terms being always the

ſame, the 4th Term $ x can't change its Length, Fig. 5.
let the Point x fall where it will : Wherefore the

Curve x x y is a Circle.

S %.

PRO P. IIJ.
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If in the Plane of a Parabola, as F AG ( Fig. 2. )

you drawfrom any Point, as A,within the Cone,

an infinite Right Line, as AB, parallel to the

Side SD : Iſay,that Line ſhall alwaysbe within

the Section ; and though infinitely produced to

wards B , can never cut the Parabolick Circum

ference any more.
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For drawing, or ſuppoſing to paſs through the

Vertex S andthe Line A B , a Plane, as S AB ;

that will, by its Interſection with the Conick

Surface form two Sides; one of which ſhall al.

ways be the Line S D, ( becauſe A B is parallel

to it ) and the other the Line Sa, which paſſes

through the Point A. But the Plane D S a, con

tained between the Sides SD, Sa, produced in

finitely from D and a , will all fall within the Sur

face of the Cone ( by Conf. 1. Prop.I. ) Wherefore

the Line A B, which is always within that Plane,

and is parallel to the Side S D , will fall all of it

withinthe Parabola , and can cut its Circumference

no wherebut in B.

PROP. IV.

low S, can cut the oppoſite Conick Surface no

A Line drawn inthe Parabola F A G , from any where but in the Line S a, produced alſo infinitely

Point, as A , within the Cone, and not parallelto either way ; and that all the reſt of that Plane will

the Side SD, will, if produced, meet the Para- be without thoſe Surfaces. Wherefore the Line

bola in another Point, as M. ( See Fig. 2. ) AF, made by the Interſection of that Plane with

that of the Section, can interfere with neither of

For if you ſuppoſe a Plane to paſs along that thoſe Surfaces but only in the Point A, where the
Line and the Vertex S, as S A M , that will be Line Sa cuts the Plane of the Section : 'Wherefore

all of itwithin the Conick Surface,and can't paſs 'tis a true Tangent to the Curve in that Point.
by the Side SD: Whence it follows, that this
Plane will form , by its cutting the Surface of the CONSECT ARIES

Cone, the two Sides S a and Sm , ( ſee Prop .I. )

one of which, Sa, paſſes through the Point Á ; 1. As there can be but one Tangent to the Peri

and the other, Sm , is by no means parallel to the phery of the Baſe in the Point a , ſo there can be

$

,
I bur
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but one to the Point A drawn inany of theCo

nick Sections.

2. In the Ellipfis, there may always be drawn

two Tangents, A F, GB, parallel to the Right

Fig. 6.II. Whence' ariſes the way of drawing a Tan

gent, as AF parallel ; 'a Right Line, as M N ,
given in Poſition in the Plane of anyConick Section ;

or in the two oppoſire Sections.

For having drawn throughthe Vertex S a pa

rallel to MN, as SE, that will either meet with

the Directrix in ſome point, as E , or be parallel to

it ; becauſe that Line S E may be parallel to the

Plane of the Section, and conſequently may fall in

the Plane SDE. If it cut it in any Point, as e,

falling without the Baſe of the Cone; then draw .

ing from the PointE , to the Periphery of the

Baſe, the Tangent E a f ; 'tis plain, that the

Plane S Eaf will make, by its Interſection with

the Plane of theSection, a Tangent,as A F , which

Thall be parallel to the Line MN;becauſethetwo

Sections AF, SE, of the parallel Plancs MAN ,

SED ; being cut by the TangentPlane, s Eats

muſt be parallel to oneanother, as well as S E and

MN.
7

III. The ſame things being ſuppoſed , as in the

preceding Confe &tary, andFig. 5. it will follow ,
1. That in the Parabola this Problem will be im

poſſible, whenthe LineMN is in a parallel Pofi

tion to the Side S D ; drawing thro'the Point D

where the Directrix touches the Periphery of the

Baſe, for then the Points E and D will be co - in

cident ; and thro' that Point D , no Tangent but

DE can be drawn : And as the Plane which paſ.

ſes the Vertex S and the DirectrixE D , is paral

lelto the Plane of the Section (by Def. 9.) by its In

terſection with the Plane of theParabola, no Tan
gent can be formed. But when the Line given in

Poſition is not parallel to the Side SD, a Tangent,

as AF , may always be drawn parallel to it ; for LineMN, given in Poſition , and conſequently to
then the Point E falling without the Circular Baſe oneanother.
of theCone, two Tangents, as E af and EDL, For here allche Points of the Directrix D E fall

may always be drawn from that Point to the Cir- without the Baſe of the Cone ; and therefore you

cumference of that Circle; of which one, EDL, may always draw from the Point E, two Tangenes,
will co -incide with the Dire&trix ; andthe other, Eaf, and Ehg to the Circle of the Baſe ; and

" E a f,willfind by the Interſection of the Plane theſe will ſerve; by the Interſection of the Planes

SE af with that of the Parabola, a Tangent, as S E a f, and Sebg, with the Planeof the Sectio
AF, which thall anſwer the Problem . on on two Tangents, AFand BG , which willan

' Tis the ſame thing when the LineSE is paral- ſwer the Problem .

lelto the Directrix , for then the Tangent E af ' Tisthe ſame thing when the Line SEis paral

will always be parallel to the Directrix: And as lel to the Directrix, for then inſtead of the Tangents

there is bur one Tangent that can be drawn paral. E a f, Ebg, going from thePoint E in that Di

lel to it, becauſe the Directrix it ſelf touches the re &trix, you need onlydraw two parallel Tangents

Baſe ofthe Point D ;it follows, that a Tangent may which is always poſſible.

be drawn, 80 C.

1
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In the Hyperbola and oppoſite Sections, the parallel to it ; Tangents, as Ä F and BG ; le

falls within theCircularBaſe of the Cone; becauſe cauſe the Line S E drawn fromthe Vertex, pira

lel toMN, will cutthe Plane of the Baſe proud

Fig. 7
ſomewhere without the Circle, or elſe be paralel

to it .

DEFINITIONS.

XII. In the Parabola ( vid.Fig. 5. ) a Line, as

A B drawn from any Point, asAparallel tothe

Side SD, which paſſes through the Point D, where

the Directrix touches the Bale, is called a Diame

ter ; and the Point A its Orgine.

XIII. In the Ellipſis and Oppoſite Hyperbola's,

Fig. 6,7-) a Right Line, as A B , conecting the

PointsofContact of the two parallel Tangents,

Afand BG, is called a Diameter; the Points Á

and B , its Extremities.

XIV . A Line, as MD, drawn thro' any Point,

as P , of the Diameter AB produced, if there bé

occaſion ( Fig . 5, 6, 7.) terminated by the Section

in the two Points M N , and alſo parallel to the

Tangent AF, which paſſes thro ' A , the Orzine of

the Diameter in the Parabola, orby one or other of

N

E
the Excremities of it in the Ellipſis, or Oppoſite

Hyperbola's; that Line is ſaid to be an entire Ór

dinate to the Diameter A B , being continued on

each Side the Point P , tho'its half, as PM or

PN , is uſually called an Ordinate.

XV. And when the Ordinates are at Right

Angleswith any Diameter, that Diameter is then

called the Axis

D

CONSECTARIE'S.

I. From Def. 12. it follows, that in the Parabola

hen no Tangentcan bedrawn to that point of the allthe Diametersmuſt be parallelone to another;

Baſe. Butwhen it falls without, you may always becauſe they are all fo to the Side SD.

Iraw two Tangents, A F and A B , parallel to
11. And that from one point in that Section ,

the Line M.N given in Poſition : For the Directrix
P. E, cuttingthe Bafe, you may alwaysdraw there cangobut one Diameter ; forthro’onePoint,

fromthe Point E two Tangents, as Eaf, and there can be but oneparallel drawn to any Line

Ebe to the Baſe; and which falling on each given in Poſition, as SD is.

Sideof the Directrix, will make , by the interſection
PRO P. VII. Problem II.

of thePlanes Seaf, S Ebg, with the Planes

of the Sections, two Tangents A Fand B G, whicha Diameter, as AB, an Ordinate, P M , in any
will anſwer the Problem .

And ' tis the fame, when the Line SB is paral
Conick Section, to deſcribe the Figure.

lel to the Directrix DE: for then inſtead of the

two Tangents, E a f and Ebo, you need only
Fig. 8 .

draw two Tangents parallel to theDirectrix ; which

is always poſſible.
And here Note, that in this Caſe the two paral

lel. TangentsA F and B G , will always belong

to the oppoſite Sections, and never to the fame,

which is plain ; becaufe the two Tangents, E af

and Ebg, drawn to the Baſe, fall on each side the

Directrix .
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IV . From the laſt Confe &tary , it follows, 1 .

That in the Parabola or Hyperbola, you cannot

draw two Tangents which ſhall be parallel one to

another: But in the Ellipſis and in the oppoſite

Se &tions; one Tangent being given in Poſition (as

ſuppoſe A F ); you may always draw another, as

GB parallel to it: ( See Fig. 6 , 7. )

2. When the Line M N , given in Poſition, is

terminated by the Section ; you may always
Thro' the ordinate P M , deſcribe any Plane

draw in the Parabola oneTangent, which may be whatever, ſo it be but different from the Plane,

APM ,

E

4
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Fig. 10 .
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APM. Then from the Point P, in that Plane

draw to PM the infinite Part Pa, and taking in

that LinePa, anyPoint as C for a Centre, with

the Radius CMdeſcribe a Circle, and 'tis done.

1. When the Section is to a Parabola , draw ,

from one of the Points, a or D , where the Circle

of the Baſe cats the Part Pa ( viz . a ) thro 'the

Orgine of the Diameter, the Right Line a A, which

ſhall meet in the Point S, another Line, as SD

drawn parallel to AB ; and then ſuppoſe a Co

nick Surface deſcribed, whofe Vertex is the Point
S ,and its Baſe the Circle DM a G. I ſay, that it

willform , by its Interſection with the PlaneAPM ,
B

the Parabola M AN required .

For having draivn parallel to M N , and through

the Points Ď and a , the Right Lines E D and .

fa; 'tis clear, thoſe Lines will be Tangents, be

cauſethey are parallel to M P , which is
to a P.

But the Place SD E paſſing thro ' S, the Vertex

of the Cone, and thro’the Tangent D Е , is paral

el to the Plane A PM , becauſe SD parallel AP,

and D E parallel MP : Wherefore the Section

MAN , made by the Plane APMin the Conick

Surface, will be a Parabola, whoſe Diameter is
A B.

The TangentPlane alfo,Saf,forms in the Plane

APM (by Prop. 5.) a Tangent, as AF, which

is parallel toMN, as beingthe commonSection

of the two PlanesSaf, XP M , which paſs by

the Parallels af, PM , and conſequently by Def.

14.) the Right Line PM, is an Ordinate to the
Diameter AB

2. When the section is to be an Ellipfis or Hy

perbola. E

Draw thro' the Point ab, where the infinite

Pa cuts the Circle; and through the Extremes

of the Diameter A , B , the two Right Lines,

a . A and B b, they will meet in the Point S , from Vertex may be that Point S, and its Baſe the Cir

whence a Conick Surfacemay be deferibed, whoſe cle a MbŃ. Then, I ſay,that the Plane APM

Thall form , in this Conick Surface, the Section

Fig. 9. MAN required.
For drawing S D parallel to the Diameter of

the Section AB, and meeting a b the Diameter of

the Baſe, in the PointD thro that Point, and alſo

thro' a and b ,draw the Parallels D E af,and

b.gto PM : Then ' tis apparent, that the Plane

SD E ſhall be parallel to APM ; and that DE

( by Def.9. ) Thall be the Diretrix.

But in the Ellipſis, the Point D falls without

the Diameter a b produced beyond the o , becaule
the Diameter of the SectionA B falls within the

Angle a S b made by the sides of the Cone a $

and Sb. But in the Hyperbola the Point D falls

within the Circle of the Baſe, becauſe then the

Diameter A B falls within a SB; which is the

Angle lying on the side of the Angle a Sb.

Whence it follows, that ( according to Def. 10. )

the Section MAN, will in the former Caſe be ant

Ellipſis, and in the latter, an Hyperbola.

The TangentA F paſſing thro' Aj the Extre

mity of the Diameter AB;being the common

Section of the Tangent PlaneS af, and the Inter

feeting Plane A PM , which paffes thro' the Paral

lelaf atid P M , will be parallelto the Ordinace

PM ; and for the fame Reaſon alſo, the Tangene

BG will be parallel to PM , for that is the com

mon Section of the Tangent Plane $ bs and the

Secant Plane AMP, which paſs by the two Paral

lels bg andPM , ſhall be parallel to PM . Where

fore the LineAB ( by Def. 13, 14.Yis a Dianieter,

whoſe Ordinate isPM .

Vol. II.
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It may happen in the Elipſis, thatthe Line Aa | Points of the Hyperbola F A G are contained

and b B may be parallel to one another; but there within the Angle H CK ; and all Points o the

can be but onlyone point in theLine a b for Coppoſite Section within its vertically oppolice Angle.

the Centre of the Circle of the Baſe.

PRO P. VII.

DEFINITION XVI.

If thro’any Point, as B ,in the Aſymptote CK , you

If thro the Point D and E in the Hyperbola, draw a Line, as B A parallel to the oiber Aj

where the Directrix cuts the Baſe of theCone, you ſynıptote CH; I ſay, that it ſbal interfect uns

draw the Tangents D H and EK ; and thro ' the of theoppoſite Hyperbolas in one only pontas A :

and being produced infinitely, will be always
witbin it.

Fig. II .

See Fig. 12.

For, ſince the Lines B A and SD are parallel to

CH, they muſt be fo to one another, and ſo are

boch ' in the ſame Plane ; which Plane will eliter

within the two Conick Surfaces, becauſe it palies

by one of their Sides S D , anú makes an Angle

with the Tangent Plane SD H.

The Plane of the Parallels, B A , SD, will forin ,

in the two Conick Surfaces, two Sides ; of which ,

one is SD, and the other the Side S a , which ini : lt

neceſſarily cutthe Line B A , in ſome Point, as A;

becauſe it lies in the Plane which paſſes thro' the

Parallels S D, AB ; and which enters S D in S.
Đ

Wherefore, becauſe the Point A is found at the

fame Time in oneof the Conick Surfaces, arid in

the Plane of the Hyperbola's, it muſt be in one of

thoſe Hyperbolæ. And ſince the Line B A being

infinitely produced on theside of the Point A , falls

entirely in the Plane D Sa, contained between the

SidesDS, S a ;.therefore the Point A will be in the

Hyperbola F AG , and in the vertically oppoſite

one AS D, when it belongs to the oppoi te Hyper

bola : ' Tis apparent, it muſt always fall within

H one ofthe two Conick Surfaces ; and con equently

within the Hyperbola alſo , which is contained in

the Section . Q. E. D.

CONSECTART.

Vertex S , and thoſe Tangents, youdraw two Planes,

SDH and SEK; which thall cut the Surface of From hence 'tis plain, that between the Hyper

theCone in the Right Line C H and C K infinitely bola F AG, and its Aſſymptore GH , no Line can

produced : Then are thoſe Lines,CH and CK, be drawn parallel to that Affy.saptote.
called Alymptotes. But as the Line A B divides the Hyperbola ,

which it cuts into two indefinite Portions , of which

CONSECTART I. , one muſt fall entirely within the Space contained

between the two Parallels B A and C H ; it fol.

If thro'any Point of Contact of the Baſe of the lows, that the leſſer C B becomes, the more or far

Cone, as D, you draw thro''the Vertex S, the ther the Point A will get into that Space, and this

Side or Right Line D S, infinitely produced : Tis ſtill more and more, till C B becomeleſs than any

then plain, that the Tangent Plane, SDH, can Quantity : That is, theHyperbola and its Aſiymp
have rothing common with the oppoſite Conick tote will approach fill nearer and nearer towards
Surfaces, but the Side S D, becauſe the Points of one another; ſo that their Diſtance will be leſs than

the'TangentDHfall without the Periphery of the any aſlignable Length, and yet can never meet, by
Baſe of the Cone, but only D. But the Plane Cor. 1. of Def. 16.
SDEpaſſing thro'the Vertex S, a.id the Directrix

DE, being parallel to the Planes of the oppoſite

Sections; the common Sections, S D and C Hof

thoſe Planes, with the famePlane SDH , muſt be

parallel to one another : And therefore the Allym

ptote C Hmuſt fall entirely without and between

their oppoſite Conick Surfaces; and conſequently

muſt leave the oppoſite Hyperbolas on each Side

entirely , without ever touching them or meeting

with them. And the ſame thing maybe ſhewn of

theother Afymptotes CK: Butas twoAſymptotes

CH, CK, are formed by the Plane SDHSE K ,

which fall on each side of the fame Conick Sur
PROP.

face, and its oppoſite; it follows, that all the
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' Tis plain alſo, Tliat this Hyperbola muſt faſs
PRO P. VIII. * Problem . through the Point F , ſince that Point is common

both to the Conick Surface, and to the Plane

CH and C K, the Aſymptotes of an Hyperbola, HCK, which is that of the Hyperbola ; and that

FA G, being given , and any point in the Curve, Hyperbola ſhall have the Lines C H C K for its

as F, to deſcribe the Hyperbola. Affymptotes, becauſe they are the common Sections

of the Tangent Planes SD H , SEK, with the

Having drawn through the given Point Fany Planeof the Hyperbola, ( Def.XV:)

Right Line, as HK, cutting the Aſſymptotes, When it happens that the Tangents DH, EK

make a Plane to paſs through that Line, any how are parallel, then will alſo the Lines D E, H K be

parallel.

Fig. 12 .

PRO P. IX .

.
.
.
.
.

If two Right Lines, asMN, A B, terminate

within anyConickSection, or within the oppoſite

Sections, do interfe&t each other in a Puint, as

P ; and if they be_parallel to any two other

Right Lines, as SE, SD, which are given in

Poſition : 1 ſay, the RectangleM PN is to that

ofA P B, alwaysin agivenRatio ; of the Ratio

between theſe Rectangles will always be the ſame,

let the Lines MN , A B, lie where they are

Fig . 13.

H

( ſo it be differentfrom the Plane of the Affymp

totes HC K) in which Plane draw through the

middle Point in HK an infinite Perpendicular, as

MN . Then on any Pointof it,as0 , as a Cen

tre, and with the Radius.O F, deſcribe the Cir

cle' F M`N . Then draw through the Points H

and K two Tangents to the Circle ; and through

their Points of Contact D, E , draw DS, ES,

parallel to the given Affymptotes CH and C K.

Theſe will meet in a Point, as S ; from which,

as from a Vertex, if you deſcribe a Conick Sur

face, whoſe Baſe ſhall be the CircleFMN; I

'ſay, this Conick Surface ſhall, by theInterſection

of the Plane HC K, form the Hyperbola-F AG ;

which was required.

.
O
O
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OT

For,

1. ' Tis clear, from the Property of the Circle,

That the Chord FG is biſſected in the Point P , by

the Diameter MN, which is perpendicular to it.

Wherefore ſince PH = PK ( by the Conſtruction )

FH muſt be = G K , and G H = FK; and con

fequently GHⓇ HF = FK * KG.

2. From the Circle alſo it follows, That G H

HF = HD , and FK * KG = KE ' ; and con

ſequently HD = KE.

3. Ifthe Tangents HD and K E are produced ,

till they meet in the Point L, D Q will be =
E.

Wherefore D Q :EQ::HD : K E.

Whence it will follow , That the Line DE

joining the two Points of Contact, is parallel to

the Line HK; and the Plane SD E to the Plane

CHK: And therefore the Line D E is the Di

rectrix, (by Def. IX. ) And as it cuts the Baſe in

two Points ,the Section FA G will be an Hyper

bola, by Def. X.

Vol. Ir. X2 Fig. 14
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CONSECTAR T.

Fig. 14 .

Hence you ſee, that if in ally Conick Section, or

in the oppoſite Seations, there be twoRight Lines;

MN, O R ,parallel one to another ; and cutting

Fig. 15, 16.
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DEMONSTRATION.

Dba ;

Drawing thro'the parallelsSE, MN, and SD ,
AB, twoPlanes,their Interſection with the Plane , a third Line,AP, which is alſo terminated within

of the Baſe, will form the two Right Lines E nm ,the Section , it willalwaysbe MPN LOQR ::
and in theConick Surface,the Sides SMm , o AP B, 0 AQ B.

SNn, S A a , SB b : And their common Inter

ſection will be the Line S P p, which meets the
PRO P. X.

Plane of the Baſe in thePoint po being the Inter

ſection ofthetwo Lines, E m and Ď a . Thro' If thro' anyPoint, as A, ofa Parabola or Hypera
that Point p then , and inthe Plane SMN, draw bola M A N, aRight Line, as AB be drawn

the Line H K parallel to MN , and in the Plane parallel to the Side of the Cone SD; ( thatis,

S AB, draw FG parallel to AB. being drawn in the Parabola thro' the Point D,

Then the ſimilar Triangles SPM ,SP HSPN,
where the Directrix touches the Baſe ; and in the

SPK, SPA,SPF,SPB,SPG ; will give theſe Hyperbola thro' one of the two Prints where the

Proportions : That the MPN, I HPK ::
Directrix cuts the Baje ) : And ſuppoſethro'any

SP SP ::: APB, 7 Fp G.Alſo the I Point, as P, in that Line AB,a Right Line

MPA, Q APB:: 0 HpKl? Fp8 : But the
MNbe drawn parallel to the Line S E , given in

Ratio of the [] Hp K to OʻFPG, is compounded Poſition , and terminated by that Section, or the

of two Ratio's of Hop K tom pxpn ; and oppoſite Section : Suppoſe alſo another Right

of mpx pn; or by the Property of the Circle, Line, FG, drawn parallel to the Line Da, the

a p p b to Fp xp G.
common Section of the Plane SA B with that of

But becauſe of the ſimilar Triangles, H pm , the Bale, and terminated by the Sides Sa, SD:

SE m, and K p 1 , SEn : It will beHp, mp :: Then , Iſay, the Ratio of the Rectangle FP *

SEm E, and p K , pn::SE, En. PG,orFP G is given , i.e. it willbe always

And then inultiplying the Antecedentsand Con. the ſame, wherever the Point P be taken in the

fequents of thoſe Ratio's, Hp * pK, mp.* pn ::
Line A B.

SE ? mEx En.

It may be proved alſo from the Similarity of the

Triangles Fpa, S D a , and Gpb, SDb : That

ap xpb, Fpx p G ::a D x D b : Ś D '.

' Tis evident therefore, That the Ratio of PM

P N o A P x P B, is coin pounded of two Ratio's

of SE to m Exn E , and of a DxDb to SD ' :

Which by the Property of the Circle ( which Fi

gure the Baſe of the Cone makes ) will remain al

ways the ſame, let the Lines MN, A B , lie how

they will , becauſe the Points do not change :

Wherefore the Rectangle A PB, is always in a DEMON.
given Ratio. Q. E. D.
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DEMONSTRATION. CONSECT AR Y.

Thro' the Parallel SE, MN, ſuppoſe a Plane Hence 'tis evident, that ifthro'any Point, asA

to be drawn, that willform with thebaſe of the of an Hyperbola or Parabola, MÅN,if in the

Cone, the Right Line Enm , in the Conick Sur- latter, a Diameter, as AB; or in the former, a

! Fig. 17.

Fig. 18.
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Parallel to one of the Aſſymptotes, as AB, be

Z
drawn, and that thro' any two Points, a PQ, in

that Line AB, two Parallels, M Ñ , O R , be

A drawn and terminated by that Section , or by the

oppoſite Sections ; it will always be o MPN,

DOQR :: AP, A Q.
For drawingthe Plane S AB, forming by its

Interſection with the Conick Surface, the two

Sides SD, Sa : of which , the Side SD, ( if the

Section be a Parabola) paſſes thro' the Point Di

where the Dire& rix touches the Baſe ;and if it be

an Hyperbola , thro' one ofthe two Points where

face, the Sides S Mm , SNn, and in the Plane it cutsit:And drawing alſo, in the Plane SD a,

S D &; the Line SP p, which meets the Baſe in through the PointsP, Q, the Righr Lines FG
the Point P, where the Lines EM , DA, interſea TV, parallel to Da : Tis plain , in the precedent

each other. Then thro’that, in the Plane SMN, Propoſition, that 0 MPN, FPG:: 0 QR
I draw the Line HK parallel to MN. TOV; and then alternately, I MPN , O R

This being ſuppos'd , the Similar Triangles : : FPG , TQV. But the Parts PG , QV, are

SPM , SPH, SPN,SPK,SPE, Spa, SPG, equal to one another ; becauſe the LinesAB,SD,
SPD will give us theſe Propoſitions. are parallel : And moreover , O.MPN, O QR,

0 MPŇ, O HPK :: $ P SP2 :: 0 FPG ,:: FP, TL,:: AP, AQ; by seaſon of the

DapD ; or ( by the Property of the Circle ) Similar Triangles, APF, and AQ.T. Wherefore

mpn . MPN, muſt be to OQR :: AP, A Q :

Also the | MPN, FPG :: Hpk, mpn. Q. E. D.

But the Ratio of 0 Hpk to the Impn, is

compounded of the two Ratio's ofHp to pm, After this, the Noble Author, becauſe a Cylin.

and of pk to pn : That is, ( becauſe of the Si- der is a Solid leſs compounded than a Cone; for it

milar Triangles, Hpm , S Em, and Kpn, SEN ) hath all itsSides parallel one to another, inſtead of

of the two Ratio's of S E to Em , and of SE their terminating in a Point, as they do in the
to En; and conſequently Hp K , mpn, or MPN, Cone; thinks fit to conſider the Ellipſis as a Cy.

FPG :: SE ? 0 m En . lindrick Section, and from thence demonſtrates die

And then , becauſe the Point E varies not, in Properties of its Diameters, as allo thoſe of the

what Place ſoever the Point p be taken ; and ſince Parabola and Hyperbola.

all the Emn are equal, by the Property of the In order to which, he premiſes theſe Definitions .

Circle ; it will follow , that the Rectangle MPN

myft be to ( FPG in a given Ratio. Q.E.D.

B

of
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.

Of the Ellipfis in Particular, DEMONSTRATION.

DEFINITIO N S. For having drawn through any Point x, of the

Section u xy, a Side, as < x, of the Cylindrick

XVII. If an Infinite Right Line, as Sż, which Surface that thallbe parallel to the AxisC C; (by

is without the Plane of the Circle vxr, bemoved Def. 20. ) wherefore a Plane may be made to paſs

with one of its Points X, quite round theCircum- through theſe two Lints, which by its Interection

with the two parallel Planes CVXY; and cu x y

Fig. 19.
will form the two Right Lines, Cx and cx paral

lel to one another ; and which alſo inight be equal

to one another, becauſe they are terminated bythe
S

two parallel and equal Lines, Cc and Xx.

But as this muſt always be the Caſe in what
។

Point ſoever of the Section u x yg x be taken : Ic

will follow,that theLines cx drawn from the
Point c, to all the Points x,of the Section xy,

are equal to all the Radii, C X, of the Baſe; ( i.e.)

the Section u x y, muſt be the Circumferenceof a

W
Circle, whoſe Centre is c,,where the Plane w xy
cuts the Axis of the Cylinder, and its Radius is

CX, a Line = CX, the Radius of the Bafe.

Q. E. D.

น 15

PRO P. XII.

B

M

Every Ellipſis may be conſidered as a Cylindrick
Section .

Y Having in the Baſe of any Cone, where an

Ellipſis is formed , drawn the Diameter ab, which

ſhall be atRight Angles in the Point D with the
X

.
O
.
M
.
B
R
0
I

.
.

Fig. 20.
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ference of that Circle, and keeps always parallel

to it ſelf, till it come again to the Place or Point

whence it ſet out ; then the Convex Surface, de

ſcribed by theMotion of that Line, is called a Cy

lindrick Surface.

XVIIJ. The Defcribent Line S 2, in any kind P

of Poſition of its Motion round the Circumference

of the Dirigent Circle, is always called the Side.

XIX . The Circle V XY, is called the Baſe.

XX. The Infinite Line Co, drawn from the

Centre of the Baſe C , and parallel to the Sides, is

called the Aris.

5

XXI. The Infinite Solid, comprehended under

the Raſe Vxy, and the Cylindrick Surface, is

called a Cylinder.
EU

XXU . If the Cylinder be cut by a Plane, neither
parallel to its Sides, rior to the Plane of the Baſe, Directrix D E : Let there be drawn alſo in the

ilie Curve Line AMB N , formed by the Inter- Comick Surface, the Sides Sa, Sb, meeting the

ſection of that Plane with the Cylindrick Surface, Plane of the Ellipſis in the Points A and B, and

is called a Cylindrick Settion .
draw alſo in the parallel Planes AMB,SDE

the Right Lines AB, SD .

PRO P. XI.
Then taking DF, a mean proportional between

a D and Db; anddrawing to S F , the Parallels

Ifa Cylinder be cut by a Plane,(ſee Fig. 147.) as
A G , BH: Lct a Circle be deſcribed on the

uxv, parallel to the Plane of its Baſe V X Y ; Plane of the Baſe, whoſe Radius ſhall be GH;

the Sition u x y, ſhall be a Circle, whule Centre and on that Circle let a Cylindrick Surface bé

Jhallbeth : Point c, where that Plane interſects formed, whoſe Sides Ihall be ÁG, B H.

ibe Aris ; and its Radius ſhall be the Right Line This done, I ſay, that if through any Point, as

€* = CX, the Radius of the Baſe.
P, in the Line AB, you draw a Parallel to the Di.

rectric
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re &trix DE, which ſhall cut the Conick Surface They call that Point the Centre of the Ellipis.

in M, and the Cylindrick in O. 1. Let A B be any Diameter whatſoever ; o

Those TwoPoints,Mand 0 ,will be co -incident. let C be the Point where the Plane of the Elipti

For making a Plane to paſs thro ' that Parallel

PM, which Ihall be itſelf parallel to the Plane of

the Two Baſes, both of the Cone and Cylinder ; Fig. 21.

it will form , by its Interſection of the Conick Sur

face, the Circle K ML, (byProp.2.) whoſe Cena

tre will be the common Section of that Plane,

with the Axis of the Cone ; and in the Cylindrick

Surface, anotherCircle, Q M RCby thePrecedent )
whoſe Centre will be thecommon Section of the

fame Plane Sab (by Def. 6. ) paſſes thro’the Axis

of the Cone ; and the Plane A GH B, ( which is

co -incident with the Plane Sab ) paſſes thro ' the

Cylinder, (by Def. 20 ) and conſequently the Lines

K L and QR, which are the common Sections DAM .

of thoſe Two Planes, with the Plane parallel to

the Baſe, and which paſſes thro' the Line PO, pr

PM, will be the Diameter of the Two Circles;

and that LinePOM, thall be Normal to thoſe

Diameters, becauſe 'tis parallel to D Е , which (by

the Conſtruction ) is Normal to ab, and alſo to

GH, which muſt be coincident with a b, to

which the Diameters KL and QR, (which alſo

muſt be coincident ) are parallel.

Moreover, the Lines AB,SD, being formed interſees the Axisof the Cylinder. If you draw
by the Interſection of the ſamePlane, Sab,with the Lines A a , B b, parallel to theAxis Cc, 'tis
two others which are parallel, (and with the Plane plain ( by Def.20 .) that they will be the sides of

SD E, and that of the Elliplis) muſt be parallel to the Cylindrick Surface; and that the two Planes,

one another.

F A a, G Bb, paſſing thro' thoſe Lines, and thro'
Which being well underſtood, it will follow :

1. That in the Cone, becau!e of the Circle Definition of the Diameter, will be parallel to one
che Tangents A F , BG, ( which according to the

KML,you will have PM = 0 KPL, and another) muſt be parallel, and muſt couch the Cy

becauſe of the Similar Triangles APK, S Da, lindrick Surface in the Sides Aa, Bb. From

andPB L, SDb ; you willhave thoſe Propor- whence it follows, that thoſe two Planes will

tions: AP, PK :: $ D , a D, and P B, PL :: form in the Plane of the Baſe, the two Lines a f,

SD, Db; whence it will follow , AP, PB, bg, parallel to each other, and Tangents to the

KP x P L (or P M *) ::SDP a D * Db.
Bafe in the Poincs a , b ; where the Sides A a, B b ,

2. IntheCylinder,becauſe of the Circle QOR, interfect it.

PO = 0 OPR, and from the Similar Tri- Now from the Elements of Geometry’uis plain ,

angles, APQ, SD F, and PBR, SDF; theſe that the Line ab;which connects the Points of the

Proportions will ariſe, AP, IP, : : $ D , DF Contact of the two parallel Tangents ; af, bė,

and PB,PR, : SD ,DF:Whence it will fol- in any Circle,muſt paſs thro’its Centre c.Where

low , that ÁP, PB, QPX QR ( or POʻ) :: fore the Plane Aa bB will paſs thro' the Axis of

SDP, DF ,(or Dax Db). Wherefore, PM the Cylindrick ; and the Line AB, which is the

= PO ' ; and therefore MP = PO, and conſe- Interſection of the Plane with that of the Ellipſis,

quently the Points M and O willbe coincident: muſt paſs thro 'the PointC , where that Axis in

And becauſe this will always be the Caſe in what ferfects thePlane of the Ellipſis.

Part ſoever of the Line AB, the Point P be taken .
Again , by reaſon of the Parallels Aa, Cc,Bb,

it will follow , that the Plane of the Ellipſis meets 'tis plain, that the Diameter of the Elliptis AB,

or cuts the Conick and CylindrickSurfaces inthe is divided into two equal Parts, or bifested in C ;

ſame Points ; and therefore the Ellipſis may al. becauſe the Diameterof the Circle of the Baſe ab,

ways be conſidered as a Cylindrick Section ..
is . biſected in its Centre ç, which was the firſt

thing to be prov'd .

2. If thro' the Extremities of any Line, as AB,
PRO P. XIII.

paſſing thro? C , where the Plane of the Ellipſis

An the Diameters of the Ellipſis paſs thro’ one only Bb, parallel to that Axis,tis plain, from Def.
cuts the Axis Cc of a Cylinder, you draw the Aa,

Point : Which is that where the Plane of the 17.) that they will bethesides of thatCylinder ;

Ellipſis cuts or interfeets theAcir of the Cylinder, and that thePlane AabB,muſt pals thro'its Axis.

and do there biſest one another: Andconverſely, Whence you ſee, that the Line ab, which is the

all Right Linespaſſing thro'that Point, andter.

minated at eachEnd by the Ellipſis, are bifeftedin the Bale, paſſes thro'c the CentreoftheBafe ; and
common Section of the Plane, and of the Plane of

thatPoint, and are alſo Diameters of the Ellip allo that it is cut into two equalParts, the Line

fis. AB muſt alſo be bileted in C.

Again, the Tangents a f, bg, which paſs thro®

the Extremities of the Diameter a b, being paral

lel ; the Tangent Planes fa A , CÓ B , muſt be

parallel alſo , and will form in the Plane of the

Ellipfis two parallel Lines, Ac, BG, which thall

be Tangenis so that Curve in the extreme Points

4 A B
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A, B , of the Line AB; wherefore that Line will

be a Diameter.

Which was the Second Point to be prov'd .
PRO P. XV .

meter.

If in an Ellipfis there be two Diameters, A B, DE,

CONSECTAR Y. ( See Fig. 149.) and one of them , as D E, be

parallel to the Tangents'A'F, BG,which pafs

Hence 'tis evident, that through any one Point thro' the Extremities of the other A B.

given in the Plane of an Ellipfis differentfrom its

Centre, there can one only Diameter be drawn : I ſay, that the DiameterAB, fhall be parallel

to the Tangents which paſs thro the Extremities

of the Diameter D E.

PRO P. Xiy.

Note, In this Cafe the Diameter AB, and DE,
Every Ordinate MPN ( See Fig. 149.) of an are called Conjugate one to another.

Ellipſis isbiļeted in the Point P, by the Diane

ter A B , anil converſly. Having drawii thro' thePoints A , B , D , E , the

If a Right Line, as MPN, terminated within which cuts the Plane of the Bafe in the Points a

Sides A , B b , D d, and E e, of the Cylinder,

anEllipſis,andnotpaſſing thro'itsCentre is b,d,e:The Planes AabB, D de E,willpafs
b.ſeated in the Point by a Diameter, as AB, it

Ihallbe trueOrdinate on cach Side of that Dia- AB andDEare Diameters of the Ellipſis;and
thro' the Axis of the Cylinder, becauſe the Lines

Having drawn thro’the Points A, B, M , N ,the conſequently theywillform in thePlaneoftheBafe,

.
Sides Aa, Bb, Mm, Nm parallel to Cc the

Axis of the Cylinder, and interſecting the Plane willform in the Planeofthe Baſe aTangent, as

Plane FA a, being parallel to the Plane D de E ,

ofthe Baſe in the Points a, b, m ,n; the Line PPaf, parallel to the Diameter d e ; which Diame
which is the common Interſection of the two teralſo will be Normal to the Diameter a b.

Planes A ab B , Mmn N , will be parallel to the

Sides of the Cylinder ; becauſeall thoſe Sides are Diameterde, youdrawa Tangent to the Circle,

If then, thro' one of the Extremities d, of the

parallel to one another. The Plane AabB alfo
as db, that will be parallel to ab, and the Plane

muſt paſs thro' Cc the Axis of the Cylinder, be bd D, to the Plane A a b B. Wherefore the

cauſe the Diameter AB paſſes thro ' the Point C

where that Axis interſectsthe Plane of theFillipſis, Planeof the Ellipfis,i.e. the Tangent DH, and

common Sections of thoſe two Planes, with the

and conſequently it will form inthe Plane of the the Diameter AB, muſt alſo be parallel one to
Kafe a Line, as a b, which will paſs through the

another,

Centre c , i , e, which will be a Diameter.
The ſame thing may be proved with regard to

This being ſuppoſed :

the Tangent that paſſes thro' the other End E, or

of the Diameter DE.

Wherefore the Propoſition is proved.
1. Beçrufe by the Hypotheſis the Line MPN

is an entire Ordinate to the Diameter A B, it will

be parallel to the Tangents AF, BG, which paſs CONSECTARIES

thro'the Ends of that Diameter; and conſequent

ly,the Tangent Planes, F Aa, G B b, will be pa ' 1. From hence 'tis plain , that if there be two

rallel to thePlane MmnN; wherefore the three Conjugate Diameters in an Ellipfis,asAB, DE ;
Lines, formed by thoſe three Planes, by their In- thetwo Planes which paſs thro thoſe Diameters,

jerfe£tion withthePlane ofthe Daſe, as a fi bes, and thro' the Axis oftheCylinder, will formin

and mn, muſt allo be parallel; and conſequently the Plane of the Baſe two Diameters, a b, des
the Line mn willbe Normaltothe Diameter ab, which fhall beNormal one to another

and therefore will be biſected by it in the Point p ;

wherefore, becauſe of the ParallelsMn,P p , nn,
II . It follows alfo from this Propoſition, that if

ir wille follow , that the Line MN muſt alſo be thro'anyPoint, as P, of aDiameter, asABin
biſected in the PointP,

2. And then, as to the Converſe, if you draw that thall be parallel to theConjugate Diameter

an Ellipfis, you draw an entireOrdinare, as MPN ,

in the Plane of the Ellipſis , the two Tangents, DE; and you will have (by Confe&t.Prop.9.) theſe

AF, B G , ( Cor. 4. Prop.5.) parallel to MN Propoſitions; MPx PN,CorPM ): DCxCE,

and then from the Points of the Contact, the Dia- Cor CD ) :: AP xP B.ÅC CB, ( or AC and

meter AB ' Tis plain, ( from Def. 13, 14-) that that will give usPM: APxPD :: DC ACY
from the Right LineMN, will be an entireOrdi DC: AC :

dateto that Diameter, and conſequently will be - ( or DE ) ror AB ) : That is ,the

bife ted in P by that Diameter.
4 4

But as there can but one Diameter,be drawn Square of any Semi-Ordinate to the Diameter,

tlıro ' P, (by the Psecedent) it will follow , That if that is MP is to the Rectangle A PB under the

a Line, as MN, terminated within any Ellipſe, Parts of that Diameter :: as the Square of the

and not palling throʻits Centre, be biſected in B. Conjugate Diameter DE, is to the Square of the

by a Diameter AB, it ſhall be a true entire Ordi- Diameter AB,

119 te to that Diameter .

PROP
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II. Fromhence the following manner of drawe"
PRO P. XVI.

ing to the Point M in an Ellipſis, a Tangent, as

any Point,asMin an EliphisA M B , and MT,is taken, when the DiameterAB is given,
TangentFMG bedrawn, which in the Points with the Poſition of its Ordinates.

From one of the Ends B , of the Diameter AB,

GF,fallinterfe&tanytwoparallelTangents, as
to give a Point M , let the Right Line B M be

A B , B G ; Iſay, FM , M'G :: AF, B G.
drawn : And then having drawn the Ordinate

For, drawing thro' the Points of Contact, A, MPto theDiameterAB, andtakenin thatDia

B,M , the Sides Aa, Bb,Mm , of theCylinder; drawH K paralleltoPM ,which Ihall interfect
meter towards the Point P , a Part, as PH= P Ag

and thro'theſe Sides,andthe Tangents AEBG the Line Mm K ;throwhich Point, andthe

FG, drawing the Planes FAJ, G B b, FM m , other End of the DiameterA,drawingAK, and

then M Tparallel to it ; that Line MT Thall be
Fig. 22.

the parallelrequired.

For on account of the Parallels MP, HK, and

AK, M T ; you will have B P, DH, orPA ::

BM , MK:: TB, T A.

III. If in an Ellipfis there be two Tanzents, as

MT, NT, which meer in the Point T.

Ifay, the DiameterAB , paſſingthro ' the Point

P, the middle of the Line MN, joining thoſe

two Tangents in their Points of Contact ; thall

paſs alſo thro' T , their Point of Interſection .

For, P N is an Ordinate to the Diameter AB

as well as PM; and conſequently thc ( by Cor. 1. )

Tangents MT,NT, muftſo meet or interſeet thé

Diameter in aPoint, as T ; that PB -AP, PB
F

:: AB, BT, that is, in the ſame Point.

IV. If to the Point of Conta &t, M , N , of two
T

Tangents to the Ellipfis, a Right Line,as MN
m be drawn, and that it have a third Tangenr, as

FAL parallel to it : I ſay, that FA, XL, the

Parts of that third Tangent taken between its

OG Mm : 'Tis plain , that Ffy Go, the common
Points of Contact A ; and the two former Tan.

Sections of the firſt two Planes with the third , gents will beequal one toanother.

muf be both parallel one to another, and tothe DiameterAB: ' Tis plain,theLine M N will be
For, drawing thro' the Points of Contact A, the

Sides of theCylinder. For thetwo Planes, FMm, an entire Ordinate to that Diameter, becauſe it is

FA a , paffing thro' the Sides Mm , A
are parallel,will havetheircommon Section Ff, parallel to the vertical Tangent FL;and there

parallel to thoſe Sides; and for the ſame Reaſon fore alſo it muſt be biſe &ted in P, and(by Cor.3.)
Go , the common Sectionof thetwoPlanes G Bb will paſs thro' T , the Point of Interſection of the

and G M m , will be parallel to the Sides Bb,Mm. two TangentsMF, NL ; or will be parallel to

Moreover, the Line a f, bg,which from the
them ( by Prop. 15. ) when the Line M N is a

pa
Diameter.

rallel Tangent Planes Fa, GBb, with that of the

Baſe being parallel :The Parts fm,morofthe rested in A, by the Diameter AB; becauſe MN
But 'tis plain in both Caſes, that FL will be bi

third Tangent formed in thePlane of the Baſe, is ſo bifested in thePoint P , by the ſame Dia

by the third Tangent Plane FM m ,or G Mm ,

must be (by the property of the Circle ) rarallel meter.

to the Tangents af, bo, vid.fm parallelf a, and

m o parallelo b .

Which being ſuppoſed, by reaſon of the Right
Of the Parabola and Hyperbola, particularly.

Lines A a , Ff, Mm, G , Bb , and A F, B B , PRO P. XVII.

and a f , bo, which are reſpectively parallel to one

another , you will have,

FM , MG :: fm . orfa, in o, org b ::FA,

In the Parabola, every entire Ordinate (as MPN)

GB. I. E. D.
to a Diameter, as A B, is bifested by that Iis

meter in the Print P, and vice verſa .

CONSECTAR IE S.

1. If thro ' the Points of Contact A , B, of the

two parallel Tangents A F , BG, a Diameter, as

AB be drawn, which ſhall interest in the Point

T, another Tangent, as FMG ; and if an Ordi

nate, as MP, be drawn to that Diameter ; 'tis

plain, that AP, PB ::FM ,MG:: AF, BG ::

AT, BT. And alſo that P'B - AP, B P ::BT

- AT, ( or B A) В T.

Vol. II. Y For

d , which
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For having made an Elliptick Plane whichſhall

paſs thro’the Line MN, that will form with the PRO P. XVIII.

Fig . 23

T '

S

a

n

d

H

NI

M

R

( See Fig. 23. )

If thro' M any Point in a Parabola, you draw an

Ordinate M P , to any Diameter AB , and alſo

a Tangent MP, meeting in T, that Diameter

produced beyond the Vertex A ; I ſay, A P will

always be equal to A T.

The ſame thing being ſuppoſed , as in the laſt

Propoſition : Let there be alſo drawn thro's the

Vertex of the Cone, and the Line MT, a Tan

gent Plane STM , which will form in the Ellif

tick Plane, the Tangent M H , which will cut

the Diameter of the Ellipſis u D, in a certain Point

as H , throʻ which the Line S U paſſes : And

laſtly, let the Right Line TG be drawn parallel
to SA

This being well underſtood, you willhave ( byE

Cor. 1. Prop. 16.) DH, Ha::DP, Pa, and al
' B

ternately D H D P :: Ha, Pa. But by reaſon of

the parallel Lines A B, SD, and S A , TG : 'Tis

Tangent Plane SDE, parallel to the parabolick plain, that D HDP::SHST :: Ilac a ;where

fore Ha, Pä :: Ha, Ga ; and conſequently Pa
Plane, a Tangent, as DE parallel to MN.

Again , the PlaneS AF, drawn thro’Sthe Ver = Ga; and thereforeAP= AT. Q. E. D.

tex of the Cone, and thro ' theTangent AF, which

paſſes thro ' A , the Vertex of the Diameter AB,
PRO P. XIX.

will form in the Elliptick Plane, a Tangent, as
fa; andtheLine Da jointly, thePointsofCon- In theoppoſite Hyperbola's, everyDiameter, as AB,

tactof the two Tangents DĒ, af, will paſs thro'
palleth thro° C, the Point Of Interſection of the

the Point P, becauſethe DiameterA B is parallel
Afymptotes, and is there cut into two equal

to the Tangent Side S D.
Parts, and vice verſa ; that Point is called the

Centre.

This ſuppoſed,
Let H Sh be one of the two common Se &tions

Becauſe by the Hypotheſis A F and MN, are of a Plane parallel to the Hyperbolick Plane, and

parallel, ( vid Def. 14. ) it will follow , that the the two oppoſite Conick Surfaces , and let the

Tangent a f, which is the common Section of two

Planes paſſing thro' thoſe Lines, will beparallel to

M N , and conſequently to D E. Whence it ap

pears, that the Line Da ( by Def. 13. ) joining

the Points of Contact ofthe two parallel Tangents

DE, a f, is a Diameter of the Ellipſis; and alſo

that the Line MN, which is parallel to thoſe
B

Tangents, and terminated by the Ellipſis, ſhall be G

by Prop. 14. ) biſected in the PointP.

Fig. 24

7

D

fThe Converſe will thus appear.

Draw in the Parabolick Plane, the Tangent

AF( by Cor. 4. of Prop. 5. ) parallel to the Line

MN; and thro' the Point and Contact A, a Dia

meter, as AB, the Line MN will be an Ordinate

rightly apply'd ( by Def. 14. ) and conſequently
must be biſected in P.

And becauſe there is but one only Diameter that

can paſs thro' that middle Point P ; AB muſt be

it, ( by Def 15.) and in the following Corollary.

ie

CONSECT ART.

Hence 'tis evident, that if thro ' any two Points H
A

P , Q , of a Diameter A B, two entire Ordinates,

MPN, O QR, be drawn ;you will alivays have

this Proportion : (by Confect. Prop. X. ) That

MPⓇP N , or PM'. O QⓇQR CorO Q )

:: AP, AQ; that is, the Square of any two Or

dinates, as ofMP, Qo, to any Diameter, as Aſfymptote FG beformed by the Interfeaion of

AB, are always as the Abciſe or intercepted Parts the Plane of the Hyperbola , with that which

of that Diameter, AP, A Q. touches the two Surfaces H Sb.

Let
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Let there be drawn thro ' the parallelTangents Having made an Elliptick Plane to paſs thro’the

A F, BG, which paſs thro 'the Ends of theDia - Line M N ; it will form in the two Tangent

meter AB, and interſect the Affymptote FG in Planes, SÅF, SB G ', the Tangents a f, b o .

the Points F , G , two parallel Elliptick Planes;

andthoſe willform with the TangentPlane which Fig. 25.

paſſes thro the Side HS h, the parallel Tangents

FH, and Ghf; and in the Tangent Plane S AF,

the parallel Tangents, Af, af.

This proportion being made, the parallel Lines

FH,Gb, being contained between the two other

parallels FG , H h , willbe equal. And the ſimi. .R

lar Triangles, Shf, Shf, and S FA, Sfa, will

give HĚ, b f:: Sf, sf:: F A , fa ; and alſo

HF, FĂ:: hf, fa:: ( by Prop . 16. ) to GG B.

And hence, becauſe HF, HĠ; it will follow ,

that AF=BG, and becauſe of the ſimilar Tii

angles, A C F, B CG ; it will follow , that A C

= CB: That is, the Aſſymptote FG, biſects the
Diameter AB in C.

The ſame thingmay be proved of theother Ar

fymptote, that it ſhall paſs alſo thro ' C , the middle

of the Diameter AB ; from whence 'tis apparent,

That the Diameter A B paſſes thro ' C the Centre

ofthe two Aſſymptotes, and is there biſected .

Let there be then a Line, as AB, which paſſing

thro' C the Interſection of the Aſſymptotes, ſhall

interſee the oppoſite Hyperbola's in the Points

AB. If then you draw thro ' the Point A , the

Tangent A F, and to the oppoſite Hyperbola , a

Tangent DG, ( by Conſell 4. Prop: 5. ) parallel

to Å F ; ' eiz plain, that' ſince the Line A D may

te proved tobe aDiameter, it will paſs thro' C,

the Point of the Interſection of the Aſſymptotes. M

It muſt be co - incident then with AB, which ( by

the Hypotheſes ) paſſes thro ' the ſame two Points,

A, C; wherefore the Line AB is a Diameter, and

is biſcated in C.

CONSECT ART. And the Line ab connecting the Points of Contact

of thoſe twoTangents, being the common Section

Hence you ſee that from any Point given within of the Elliptick Plane of the Plane S A B, will

an Hyperbola , therecan bebutone only Diameter paſs thro 'thePoint P.

drawn; becauſe no other Line can paſs through But becauſe by the Hypotheſis, the two Lines

that Point, and thro’the Centre, AF, M N are parallel ; it follows, That the Line

af, which is the common Section of two Planes

PRO P. XX . paſſing thro' theſe two Lines, will be parallel to

MN.

Inthe oppoſite Hyperbola's, every entire Ordinate For the ſame Reaſon , the Tangent bg, which is

MPN, is bifečted in P, by its properDiameter thecommon Section of the Elliptick Plane,and

A B ; and vice verſa. of the Tangent Plane S B G, whichtwo Planes

do paſs thro' the two parallelsMN , BG, will be

parallelto MN.

The Tangents then, a f, b § , will be parallel

one to another ; fromwhence it will follow, that

the Line a b ( by Def . 13. ) is a Diameter of the

Ellipſis ; and alſo that theLine MN ( by Prop. 14.)

is biſected in the Point P.

...
...

.!

P

b

ggi

3

$

And to prove the Converſe;

Draw in the Plane of the Hyperbola, two Tan

gents, as AF, BG, ( by Cor. 4.of Prop. 5. ) pa..

rallelto the Line M N , terminated within the Hye

perbola : And then ,having drawn thro' their

Points of Contact, theDiameter;' tis plain ( from

Def. 14. ) that the Diameter will have the Line

M'N anentire Ordinate rightly apply'd , and that

it ſhall biſect it in P. But as there can be but one

Diameter paſs thro' that Point ( by Cor. of Prop .

20. ) ; it will follow , that if a Line, as MN ter
minated in P by a Diameter AB ; it muft be an

entire Ordinate and rightly applied in that Point.

CONV. II. Y 2
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CONSECTARI. PRO P. XXII.

Hence 'tis apparent, that if you rightly apply If a Right Line F G , terminated between the

two entire OrdinatesMPN , and O Q R ,toone Alfymptotes of an Hyperbola, touch the Curve

and the ſame Diameter ; it will alivays be ( by in a Point at A, it will always be biſested in that

Confe&t. Prop.9. ) MPx PN, ( or PM JOQ Point.

QR c or Ó Q:) :: AP ® PB, AQ * QB.
Let there be drawn thro' S the Vertex of the

PRO P. XXI. Cone, and thro’ the two Affymptotes CF, CG,

two Planes touching the Conick Surface. ( See

If thro'any Point M in an Hyperbola, a Tangent

MFG be drawn, interſectingtwo other pa Fig . 27

rallel Tangents, A'F, BG, in the Points FG ;

1ſay, thatMF, MG :: A'F, B G.

S

Drawing two elliptick and parallel Planes, which

ſhall paſs thro' the Tangents A F, BG, they will

form in this TangentPlane SMG, two Tangents

DD

Fig. 26.

OTROR .

N

*
a

SY

HH

N

B

M

Ġ
h

Def. 16. ) in the Sides SM , SN , where the

Pláne MSN, parallel to the Hyperbolick Plane,

interſects it.

Let there be ſuppoſed drawn alſo an Elliptick

Plane, pafling thro ' the Right Line FG ; this will

form in thetwo Tangent Planes, two Tangents,

M F , MG ; and in the Plane MSN, a Right

Line M N parallel to FG ; and connecting the

Points of Contact of the two Tangents.

This ſuppoſed , 'tis apparent, thatthe Line FG

( by Confect.4. Prop. 16. ) is biſected in A ; be

cauſe it touches both the Ellipſis, and the Hyper

bola in that Point.

F

CONSECTARIES.
A

I. As there can be but one Line FG , which

pafling thro' a given Point A, within any Angle

FCG, and terminated by its Legs, can be bifected

in that Point : It follows, that if a Right Line

FG, terminated by the Alfymptotes of an Hyper

bola meet the Curve in a Point, asA , and be there

biſekted, it will be a Tangent to the Hyperbola in
that Point.

HF, h G, which will be parallel; and the Elliptick II. Hence'tis evident, that to draw through a

Plane paſſing thro' BG, will form in the Tangent Point given, as A , in an Hyperbola, whoſeaf

Plane S À F, a Tangent a f, which willinterfect ſymptores Č F , CG, are given, a Tangent, as

the Tangenthg inthe Point f, where the Line FAG ; you need only draw A D parallel to one

SF cutstheElliptick Plane.
of the Aſſymprotes CG, and terminated by the

This being laid down or ſuppoſed :The Tangents other; and having then taken D F= to CD,

af, BG, will be parallel, becauſe each is ſo to the draw the Line FAG, for that ſhall be the Tan

Tangent AF. And therefore ( by Confect. from
gent required.

Def. 15.) you will have B G, Gh :: afif b, ( and For,by reaſon of theſimilar Triangles FCG ,
becauſe of the ſimilar Triangles Shf, SHF; and and FD A ; the Line FG muſt be biſected in A,

Sef, SAF ) :: AF, FH : Wherefore B G , becauſe C F C by the Conſtruction ) is ſo in D.

AF:: Gh, FH( i. e . becauſe of the ſimilar Tri

anglesMG H M FH) :: MG, FG. Q.E. D.

N. B. 'Tis evident, Tliat from this Prop. the

ſame Corollaries may be drawn, as are in the El

lipfis ( from Prop. 16.) : And therefore there is

no need to expoſe them at length here, IIT. IF

M

.
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III. If any two Points MN, within anHyper- | Point4, and the Centre C, the Diameter A Bg

bola, be joined by a Right Line, as MN, inter- and alſo the two Right Lines B D, B E , parallel

feating the Aſſymprotes in the Points HK: Then to AF, AG ; and terminated by the ſame Afrym

ptotes; ' tis evident, that the Triangles CAF,

CBD, and CAG, CB E , being not only Simis

lar, but alſo reſpectively equal one to another, be

caufeCĀ = CB, ( by Prop. 19. ) Therefore BD

= AF, and BE = AG , and conſequently BD

* BE = FAX À G. But from the former

Cafe, KM MH =DB BE ; wherefore now

alfo FA * AGEKM * HM .

Fig. 28.

o

K
Authors on the Subje &t of Conick Sections.

因
2r
o

M

MAH
G

K

H Archimedis Opera, Apollonii Pery,Conic. Lib. 4:

Theodof. Spherica methodo nova illuftrata 6Suc
cin. Demonstrata ab Ifa. Barrow . Lond. 1675. 400:

will the two Lines MH, NK, being the Parts -Ejuſdem Lectiones Geometrice. Lond . 1669:

of MN, lying between the Curve and its Ar- 4to.

ſymptotes, he always equal.
Nouvelle Methode en Geometric parles. Sestions

For havingdrawn thro' P,in the middle Point of des Superficies Coniques Ego Cylindriques per Dela

MN, a Diameter, as CP, and thro' thePoint Hire à Paris. 1675.410.

A , where that Diameter meets the Curve, a Line,
Ejufdem de Cycloide 867 Se &tionibus Conici.

as FG parallel to MN , and terminated by the De la Hire Sectiones Conica. Paris. Fol. 1685

Aſſymptotes; 'tis plain , that that Line TG, FG , Barocius de Afymptotis Conſtruendis.
Milner Sectiones Conice, Lat. 8vo.

( by Prop. 20.) will be a truc Tangent in the Point

A, and conſequently will be biſected in that Schotenii Organica Conicar. Sectionim Deſcriptio

Point (by this Prop. 22.) Whence' tisclear, from Apollonii PergeiSectionesCoriceper Richarduma
Folio .

the Similar Triangles CAF, CPH, and CAG ,

CPK ; that PH = P K , and conſequently (be
Mydorgii Sectiones Conice.

cauſe M N is biſešted ) MH= N K. Q. E. D.
Gregorii a St. Vincentio Opus Geometricum de

Quadrat. Circuli & Sectionum Coni. Fol.

Fig. 29.
Robinſon's Tranſlation of De la Hire's Conicks,

in 125.

Traite Analique des Sectione Coniques, per M.

la Marquis d l'Hoſpital. Paris 1707.

CONICK Surface. Let the Side of a right Cone

be called a, the Radius of its Baſe r : Then by

what is prov'd under the word Pyramid , the Area

of the Convex Surface of the Cone is = the

Periphery of the Baſe multiplied into the side of
Н.

the Cone. That is, Since 2 r = to the Diameters
E

and 2re = to the Periphery , it will be expreſſed

by r e a. And from hence it will be eaſy to de

A M duce that noble Propoſition of Archimeles : That

a Circle whoſe Areais equal tothe Convex Surface

of the Cone; will bave its Radius a mean Propor

tional between theside of the Gone and the Radius

IV . If thro' any Point, as A, in an Hyperbola, of the Baſe. For ſince : ar is ſuch a mean Pro

two Right Lines, A F, AG, be drawn and ter portional between a and r ; if you ſuppoſe that to

minated by its Aſſymptotes; and if from any other be the Radius of the Circle required, its Diameter

Point, as M , in the ſameHyperbola, or its Op- will be 2 V :ra and its Periphery 2 vrae;

poſite, you draw two other Right LinesMH MK, and by multiplying the Periphery 2 V : r 8 a inco

terminated alſo by its Affymptotes, and parallel v ra, the half Radius, the Area willbe reag.

to the two former AF, AĞ : the veryſame with that of the Surface of the Cone.

I ſay, the Rectangle F AG, will always be Q.E.D.

equal to the Rectangle HMK. The Surface of a right Cone may be eaſily had

by having the Radius of the Circle of the Bae ;

For, for as that Radius is to its Periphery, ſo will the

Radii of the other Circles up to the Vertex be to

1. When the Points A M , fall in one and the their reſpective Peripheries. But all tho e Radii

ſame Hyperbola, having drawn a Right Line are the Elements of a right Angle Triangle, whoſe

joining the two Points A , M , and cutting the Altitude and Baſe are given, and conſequently its

Alſymptotes in P and g ; the Similar Triangles Area is known : Wherefore as any one Radius to

PAF, PM H , and QMK, QAG, will give its Periphery , ſo will the Area of the Triangles

theſe Proportions: AF,MH : AP, MP, by which is the Sum of all , be to the Sum or Aggre

Cor. 3. ) :: MQ:AQ::MK: AG; and then gate of all the Peripheries,i.e.tɔ thewhole Conicks
multiplying the Extremes and Means, you have Surface, which therefore will be known.
FAX AG = HM * M K. Conick Surface, is the Convex Surface of a Cone

2. When the Points A, M , fall in the tivo op . without its Baſe, and this is formed by the Motion

pofite Hyperbola's ; having drawn thro' the given of a right Linefix'd in a Point above and below

moved round the Periphery of a Circle. CON

K.

2
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CONJUGATE Diameters, in reſpect of one Let AB D , be a Semi-circle on the Diameter

another in the Ellipſis,are ſuch as are parallel to AD , A B and AZ, twoSubtenſes drawn at plea

Tangents meeting the Curve in each others Ver- ſure from the end of the Diameter A, from Band

Z are drawn the infinite LinesB Cand ZS perpen

Conjugate Sestions. See Se&tiones ſequentes.

CONSERVATOR, is a delegated Umpire, or

ſtanding Arbitrator, which as a third impartial Fig. i .

Friend, waschoſe and appointed to compoſe and

adjuſt all Differences that ſhould ariſe between two

other Parties. Dr. Kennet's Gloſar.

CONSISTORY, is the Court Chriſtian ,or Spi Z

ritualCourt. Thiswas held formerly in the Naine

of the Cathedral Church , or in ſome Chapel, Iſle,

or Portico belonging to it, in which the Biſhop

preſided, and had ſome of his Clergy for Aſſeſſors
P

and Afliftants : But this Conſiſtory Court is now ,

half by the Bilhop's Chancellor or Commiſſary,

and by Archdeacons or their Officials.

CONSTITUENT Particles of any Natural

Imт 32

Body, are thoſe ſmall Particles of which it is com

pos'd . See Particles. A

CONSTITUM , in the Civil Law , is a Promiſe

for a Deht upon a Nude Covenant, without Stipu

lation .

CONSTRUCTION
of Equation , an eaſy way

'R
of conſtructing Cubic and Biquadratick Equations

without the Parabola, communicated by the Inge

nious 3. P. M. A.

In order to this Method of Conſtruction, I con

fider each side of the Equation, as the Product of

two Multipliers, theone of two Dimenſions, the

other of one, ( each Term in a Cubick Equation

S
being ſuppoſed of three Dimenſions. ). E. G. In

this Equation x x x + D x X = n ; I conſider it

as in this form xx xx + p = n = b : XC, ( b

being taken at pleaſure for any Number whoſe

Square is leſs than n divided bybb gives c.) Or

elſe in this Form , x x + p xxx = n = b ' * C ;

either of which Forms may be made uſe of, as ſeems

leſs for Conſtruction . And becauſe x is yet un

known, and muſt be taken by gueſs, I put z in

ſtead ofx the Multiplier of two Dimenſions, and

yfor x in the otherof one Dimenſion ; and then dicular to A D , B C interſecting it in m , and ZS

theformer Equation will fand thus % Z * y +p in R, and Z S in S;I ſay, thatABG:AŻq ::in n ; from A draw the Line A S interſecting BC .

= b xo ; or ( the other way, ) 27. + P2 * yelm : NS.

bu xc. In both which Forms, the given Quanti

ty b2xc= n, is the ſameas in the firſt Equation, A B 9, andD Axn A = AZq; then D Axm A
For (by the Nature of a Circle) D AxmA =

and conſequently the Reſult or Value of the other
: DAXn A ::m A : n A : : mRinS; that is,

Terms is the faine alſo .

The Deſign then ,of this Method is, by taking
AB 9 : AZ9::mRin S.

a Number or Line by gueſs ( ſuppoſe z .) to repre- | 'tis A B 9xnS = AZqxnR; if therefore we
Multiply the extreme and middle Terms, and

fent x in one of theMultipliers of the given Equa: ſuppoſe A B = b, n

S = c, AŻ= to theSquaretion , to find another Number or Line which

Ihallrepreſentrin theother Multiplier ; and then Cubick Equation reduc'd into the Form above di
Root of the Multiplier oftwo Dimenſions (in a

if z andy be not equal, to bring them byTryals rected ) then willmRbe equal to the otherMul

to Equality, which in moſt Caſes, is eaſily done, tiplier of one Diviſion . So inthe firſt Form above,

obſerving their Difference and the Nature of the
Scheme or Figure. ( z 2xy + p = b c) if AZ = 2, then is m

Before I give Examples, I will premiſethis Lem- | = y + p , and in the Second Form zz + pzxy

ma,which thews the Ground and Demonſtration b'xc, if A2 = v zz + pz, then is mR =

of Wiis way of Conſtruction.
y = %, then z = x in the given Equa

tion.

C

y , and if

Example 1.

Suppoſe I would conſtruct this Cubick Equa

tion x 3463–72, or X X X .-- P X X = n.

I take 16 , as a convenient Square Number,

(which I call b b) and therewith I divide 72 ;the

Quorieit
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In tlie Semicircle ABDI draw the Chord AB

Quotient is 4 ; which I call c , (öz = c, andbbc = b = 3. B C perpendicular to A D. 2C =

= n = 72] I deduce alſo the other side of the C = 2 CS parallel to AD.

Equation into two Multipliers (as above) and then

'tiszz * 4 – p = 72 = 16 * 4 , which is the

firſt Form of Conſtruction. Fig. 2:

1 deſcribe a Semicircle ABD, (See Fig. 1. ) of

a convenient bigneſs for my Scale of equal Parts,

( which here, for this Figure, is of 24 in an Inch , B

10 of which parts make an Unite or 1.) and ha
5

ving drawn the Diameter AD ,' I take 4 ( Unitsor

large Diviſions) off the Scale, and draw the Chord

AB = 4 =b ; from B I draw the infinite Line

B C , perpendiculiar to AD, and interſecting it in

I take 4 (C ) off the Scale, and ſet that Di

ſtance with the Compaſſes from m to C, and thro'

CI draw C S parallel to AD.

For the firſt Tryal I conſider that the Root x

muſt be bigger than 4 of p, ( elſe the Negative

Term 4. xx, wou'd take away more thanXIX ,

and ſo the given Quantity wou'd be Negative ; )

therefore taking 4. ( p ) from the Scale, with

Center A, and RadiusAp= 4, I deſcribe the lit

tle Arch Pp ; and then ( at a venture ) draw the

Chord Az(= z) interſecting the Arch Ppin p ;

ſo is Ap = p = 4, and the Line pz =z= P
R

or24. From z I draw ZS perpendicular to

CS, and interſe& ing it in S, and then the Line AS

interſectingMC inr. So isMr=94. or y

-P ( the otherMultiplier in theEquation )which

being greater than the Linepz ( to which it ſhould

be equal, it ſhews that z was taken too little .

After the ſame manner I try another % , which

the view of the Scheme willnow direct me to li- I find v2z -- .pz +99 by Fig .3. where AP

mit, till I find AZ , which Anſwers the demand. = p = 3, and is biſested in C. ? Q = q = v2

FormakingAZ= 2, then is P Zf= z - 4 ) = 14. pd is perpendicular to PA, AZ, AZ,

=MRC=y-4 ) conſequently Z =y = x ,

z taking from the Scale, is equal to 6 , the Root Fig. 3
fought.

The fame Concluſion would follow if I had in

verted the Order of proceeding, and had begun

with Mr, and thereby foundAz( in a firſttryal, )

for in this Cafe I must have taken a Line foryr by

gueſs) and mademr = y - p, and then having

drawn A S interfecting m C in r, and CS in S. Al

ſo SZ parallel to B C , touching the Semicircle in

I draw Az which will be equal to z ; ſo is the

Line pz= % - D, which ought to be equal to

mr; but not being ſo, another Trial muſt be

made,

1

%%)

EXAMPLE II.

on X X X
-

Suppoſe I would find the Root of this Equati

3 * _ * + 24 = 24. or X XXp 2 x

+ 99x = n. I take for bb, 9. by which divi.

ding 24, it gives C = 2 } , and then I put the E

quation into this Form zz - px + 99 * gam
bb x C.

N

Soc. are Lines taken bygueſs for z. z d ,ZD,65°C.

are Arches of Circles drawn with Centre Cand

Radius Cz, CZ, &c. So are Pd, PD, &c. =



CON CON

22-07, and dQDQC. = yzz - pz + 99 1to two Multipliers, viz. x * x 2 x * px + 99
(For continuingthe Arch ZD (for Inſtance ) to bi * C" , whence x * * + px + 99 = bxT.

in the Diameter; ZA ( = P ) = z. PZ = zOr, Subſtituting y and z for 3 (as Ido in Cubes )

- p . Therefore PD ( = VPS * PZ ) =
while x is unknown ) q * v %% to P % +92 =

✓ % * z - = vxz - pz. And P Q being b * C. I take z by gueſs, andtherewith find

= g. DQ9. ( = DPq + PQ9) = zz - pz V + px +99 (as is done in the Second Ex

+99. therefore DQ = v22 — pz +99.) ample of Cubick Equations.)In a convenient Sea

Having founda Q = zz - pz +99; 1 micircle ABD , I apply the Chord AB = b, and

draw Az ( See Fig: 2.) - dl, and then as 'in producing it, make AC = c, [ but if b be greater

theformerExample) findmă = y,which being thang, ImakeAB = candAC = bijThorough
muchleſsthanz or Az, Fig.2.) I And that Ihave I draw Z CP perpendiculartoAD,andapply.

err'd in my Suppoſition of z . And conſidering that ing AZE V zz + px + 99, ſo is the inter

(See Fig. 3.) the bigger Azis, the bigger will decepted Chord Ar = y, and if y = x ,then is ei

be alſo, and conſequentlymrthe leſs; I try again ther equal to x, the Root fought. Elſe Trialmuft

with aleſſer z,and at laſt find, that making AZ be made with anotherx.

( Fig: 3. ) = , D Q will be ✓ zz- px + p9,to I might have taken the Biquadratick Root of n ,

whichImake AZ ( Fig.2.) equal, and thereby and then bac,to which the Diameter A D muit

find mR=y=%, which is therefore the Root, have been equal; the Demonſtration depends on
and the Scale fhews the Number to be 6 = x. this, that AT » AZ=AB * A C , which I thus

prove, ( having drawn A K to the interſcetion of

For another Example, may be propos'd the

doubling of the Cube ;that is, having the Root

or Side of a Cube given, to find another Line
whore Cube ſhall be double the former Cube.

In this Caſe, let AB ( Fig . 1.) be the side of the

given Cube;mC = 2ÅB, Az =z, the ſought

Root taken by gueſs, by which finding mr (as

above ) ifmr = A , then is Az the Root of the

doublé Cube fought ; elſe another Trial muſt be
made

B

ABQ: Az9 :: mrinS= NC= 2 ABtheref .

2 AB x AB9 = 2 A B, cub . = AzqxMTE

Azcub. (when Az mr.)

M N P D

Several things might be added conducing to a
more ready determining of the Root ſought ;

which any one whofhallthink fit to make trial,

may himſelf obſerve and make uſe of. 2Pwith the Semicircle ) AB9 : AK 9 :: ( An :

By ſomething alike Method may Biquadratick AP: :) AB : AC .. A B « AC = AK 9. By

Equations be conſtructed allo , and if the loweſt a like Reaſon Arq :AK ::CAM :AP: :) AT
Term be wanting, as eaſily as a Cubick . OF : AZ :. AT *AŹ= AK9= AB * AC.

which I'll here giveyou an Infance. Suppoſe this The ſame Method will hold for compleat Biqua

BiquadratickEquation** + px} + q * = n. draticks, but will be too operoſe.
I divide n by aleſs Square Number, ſuppoſe be the

See Mr. Halley's Confruction of Cubicks and

Quotient I call CC,1 = CC, thensbc Biquadraticks, in Phil. Tranf.Nº. 188, 199.
alſo Bernoulli's Animadverſions on the Carteſian

! divide alſo the other Side of the Equation in Geometry ,in the AF.Erud . Lip.1. for June 1688.

And his True Geometrical Conſtruction of Solid ,

and more than Solid Problems by Right Lines and

Circles only, for the Month of Sept. 1689.

Dr.Gregory, in his Preface to his Excellent 0.s.

ford Euclid in G. L. thews that all Quadratick E

quations maybe conſtructed from the 58 and 59

of Euclides Data.

CONTRARY Flexion and Retrogreſſion of

Curves, when a Curve Line as AFK ( Vid. Hay's

Fluxions, pag . 153. )

CONTRARYLogg'd Hyperbola, isan Hyper

bola, ſo called by Sir Iſaac Newton, becauſe its

Legs are convex towards contrary Parts, and run
B

contrary ways. See Curves.

CONTRASTE, is a FrenchTerm uſed in Painta

ing and Sculpture, and ſignifics thedue placing of

the different Objects and Parts of the Figures;

and produces that Variety which is ſo pleaſing in

the Attitudes, as if in a Groupe of three figures,

one ſtand out forward, the other backward, and

the third appear to the middle between them, they

C

I faya
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fay 'tis well Contrafted :So they ſay alſo, that to in the middle, by Oaken Boards calked as before ;

render the Attitudes of Figures agreeableand juſt, whereby one of them may be mended in caſe of a
they muſt be natural and active, varied in their Defeet.

A &tions, and Contrafted in their Members: So that The more Rain falls, the more but the weaker

for Figures to be well Contraſed, is for them to will be the Liquor: The goodneſs whereof is

be lively, and to expreſs the Motion proper to the tried by Weights prepared for that purpoſe. Four

Deſign of the whole piece, or of any particular reen - penny Weight is rich ; or an Egg being puc

Grouppe , the the

CONVERGING Hyperbola, is one whoſe Con- Liquor, the Itronger it is. Sometimes the Egg will
cave Legs bend in towards one another, and run ſwim nearhalf above the Liquor.

both the ſame way. See Curves. Within one Minute after an Egg is put in , the

Converging Series, is a Method of Approxima- ambient Liquorwillboil and froth ; and in three

tion ſtill nearer and nearer towards the true Root Minutes the Shell will be quite worn off.

of any Number or Equation, even tho it be im- A drop of this Liquor falling on the Manufa

poſſible to find any ſuch true Roots in Numbers. Atures of Hemp, Flax, or Corton Wooll, will

See Approximationand Square Roots in Vol. I. preſently burn a hole thro'it. As alſo in Woollen

COPPERAS. The way ofmaking Copperas is as and Leather,

follows ; Copperas Stones, which ſome call Gold Out of the aforeſaid Ciſtern, the Liquor is

Stones, are found on the Sea - horein Eſſex, Hamp- pumped into a Boiler of Lead, about 8 Foot Square,

ſhire, and ſo Weſtvo 14d. There are great Quantities containing about 12 Tuns, which is thus orderede

in theClifts, but not ſo good as thoſe on the Shore, Firſt, they lay long Pieces of Caſt Iron, 12 Inches

where the Tides Ebb and Flow over them. Square, as long asthe Breadth of the Boiler, about

The beſt of them are of a bright ſhining Silver 12 Inches one from another, and 24
Inches above

Colour; the next, ſuch as are of a Ruſty deep the Surface of the Fire. Then Croſs -wiſe they

Yellow ; the worſtare ſuch as haveGravel and Dire lay ordinary flat Iron Bars as cloſe as they can lie,
in them , ofa fadder UmberColour. theSides being made up with Brick -work . In the

In the midſt of theſe Stonesare ſometimes found middle of the Bottom of this Boiler is laid a

the ſhells of Cockles, and other ſmall Shell -Fiſhes ; Trough of Lead, wherein they put at firſt 100

ſmall pieces of the Planks of Ships, and pieces of Pound Weight of old Iron.

Sea -coal. The Fewel for boiling is New -Caſtle Coals. By

In orderto the making of Copperas, they make degrees, in the boiling, they put in more Iron,

Beds according as the Ground will permit; thoſe amounting in all to 1500 pound Weight in a boi

at Deptford are about 100 Foot long, and 15 Foot ling. As the Liquor waſtesin boiling, they pu.np

broad at the Top, and 12 Foot deep, ſhelving all in freſh Liquor into the Boiler : Whereby,and by

the way to the Bottom . a Defect in ordering theFire, they were wont to be

They ram the Bed very well, firſt with ſtrong above 20 Days before it was enough ; when that

Clay, and then with the Rubbiſh of Chalk ,where | is, they try, by taking up a ſmall Quantity of Li

by the Liquor which drains out of theDiffolution quor into a ſhallow Earthen Pan, and obſerving

of the Stones, is convey'dinto aWooden Shallow how foon it will gather and cruſtabout the sides

Trough , laid in the middle of the Bed, and cove - thereof. But now of late, by the Ingenious Cone

sed with a Board ; being alſo boarded on all ſides, trivance of Sir Nicholas Criſp, the Work is much

and laid lower at one End than the other, whereby | facilitated. For at his work at Dep?f.rd, they

the Liquor is convey'd into a Ciſtern under the boil off three Boilers of ordinary Liquor in one

Boiling -Houſe. Week; which is done, firſt by ordering the Fur

When the Beds are indifferently well dryed , nace ſo, as that the heat is convey'd to all parts of
they lay on the Stones about two Foot thick . the Bottom and Sides of the Furnace.

Theſe Scones will be five or fix Years before they Then, whereas they were wont to pump cold

yield any conſiderable Quantity of Liquor ; and Liquor into the Boilerto ſupply the wilte in boil

before that, the Liqour which they yield is but ing, whereby the Boiler was checked ſometimes

weak . 10 Hours. Sir Nicholas hath now a Vefſel of Lead,

They ripen by the Sun and Rain ; yet Experi- which he calls a Heater, placed at the end of the

ence proves, that watering the Stones, although Boiler, and a little higher, ſupported by Bars of

with Water prepared by lying in the Sun, and Iron asbefore, and fill'd wirh Liquor, which, by a

poured thro ' very ſmall holes of a Watering- por, Conveyance of Heat from the Furnace, is kepe
doth retard the Work.

near Boiling-hot; and ſo continually ſupplies the

In time, theſe Scones turn into a kind of Vitri- waſte of the Boiler, without lindring the boiling.

olick Earth, which would ſwell and ferment like Thirdly, by putting due Proportions of Iron froin

Leavened Dough . time to time, in the Boiler; as ſoon as they per

When the Bed is come to Perfection, then once ceive the Liquor to boilſlowly, they putinmore

in four Years they refreſh it, by laying new Stones Iron, which will ſoon quickenit. Beſides, if they

on the Top. do not continually ſupply the boiling Liquor with

When they make a new Bed , they take a good Iron, the Copperas will gather to the Bottoin of

Quantity of the old fermented Earth, and mingle the Boiler and melt it ; and ſo it will do if the Li

it with new Scones, whereby the Work is haftued . quor be not preſently dra.vn off from the Boiler

Thus the old Earth never becomes uſeleſs. into a Cooler, fo fooi as it is enough.

The Ciſtern before-mentioned , is made of ſtrong The Cooler is oblong, 20 Foot long , 9 Foot

Oaken Boards, well joined and calked. That over at the top, 5 Foot deep , laper'd towards

at Deptford will contain 700 Tun of Liquor. Great the Bottom , made of Terras. Into this they lec

care is taken, that the Liquor doth not drain the Liquor run ſo ſoon as it is boil'd enough. The

thro ' the Beds, or out of the Ciſtern. The beſt Copperas herein will be gathering or ſhooting

way to prevent the ſame, is to divide the Ciſtem 14 or 15 Days, and gathers as much on the fides
Vol. ii. 2
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uſe of any.

1

as in the Bottom ; ſo.above 5 Inches thick . Some CORPORAL of a Ship, is an Officer that hath

putBushes intotheCooler, aboutwhich the Cop- the Charge of ſetting theWatches and Centries,

Peras will gather: But at Deptford they make no and relieving them ; and who ſeesthatall the Soldi

ers and Sailors keep their Arms neat and clean ;

That which ſticksto the sides and to the Buſhes, he teaches them alſo how to uſe them , and hath a

is of a bright Green ; that in the Bottom , of a foul Mate underhim .

and dirty Colour. CORPUSCLES. The admirableSir Ifaac New

In the end of 14 Days, they convey the Liquor ton ſhews a way of gueſſing with great accuracy,
into another Cooler, and reſerve it to be boild at the Sizes of the component Corpuſcles or Par

again with new Liquor. ticles ofwhich Bodies are conftituted, in the ſecond

The Copperas they ſhovel on a Floor adjoin- | Book of his Opticks, pag. 3. See more of this
ing : So thatthe Liquor may drain from it into a under the WordColourand Particles.

Cooler. CORSNED , in the Saxon , is Ordeal Bread ,

The Steam, which comesfrom the boiling , is of Panis Conjuratus : For the Saxons had a Super
an Acrimonious ſmell. ftitious way of purging themſelves of an Acculati

Copperas may be boiled without Iron, but with on, by taking a piece of Bread and eating it with

Difficulty ; without it, the Boiler will be in dan- ſolemn Oaths and Execrations, that it might prove

gerof melting. their Poiſon , &c. if they were guilty; which way

Sometimesin ſtirring the Earth upon the Beds, of ſpeaking is retain'd in ſomePlaces to thisDay,

they find pieces of Copperas producà by lying in eſpecially in Kent.

the Sun. CORVUS, was a Machine invented by the

CORBETT, in Architecture, is a ſhort piece Romans, in the time of their Conqueſts of Sicily,

of Timber placed in a Wall, with its end ſticking when they firſt engag'd the Carthaginian Fleet,

out 6 or 8 Inches, as occaſion ſerves. The under and was framed (as Polybius deſcribes it, Lib. 1. )

thus , is after this .
an

0--G--, and ſometimes ofa Face, & c.according to piece of Timber about it Foor in Diameter, and

the Workman's Fancy ; the upper Side being plain 12 Feet in Length, on the top of which was a

and flat. Theſe Corbets are uſually placed for Block or Pulley ; round thispiece of Timber was

Strength's Sake, immediately under the Semigirders a Plat-form of Boards 4 Feet in Length , and
of a Plat-form , and ſometimes under the Ends of about 18 Foot long, well framed and faſtned with

· Camber Beams; in which latter Caſe they are Iron : The Entrance was long ways, and it was

commonly placed a foot or twobelow the Beam , moveable round the aforeſaid upright piece of

and havea piece of Timber ſtanding upright, cloſé Timber, and could alſo be hoiſted up and down

to the Wall,from the Corbetto the Beam . within 6 Footof the top ; about this Frame was

Corbets, alſo is a Termuſed by ſome Architects, a ſort of Parapet Knee high, which was defended

for the hollow Nicks in Walls, which are left for with upright Bars of Iron , ſharp at the Ends, and

Images or Figures, or Statues to ſtand in . towards the top there was a Ring, by the help of

CORNAGE, in our Law ſignifies a kind of which and a Pulley or Tackle , it was hoiſted and

grand Sergeantry; the Service of which Tenure lowered at Pleaſure: With this moveable Gallery

is to blow a Horn , when an Invaſion ofa Northern they Boarded the Enemies Ships ( when they did

Enemy is perceived : And by this many hold Land not lie Side by Side ) ſometimes ontheir Bow ,and

in the Northern Partsaboutthe Wall, i.e. the old ſometimesin the after Part of the Ship ; the Sol
Pifts Wall. diers keeping the Boſs of their Bucklers level with

CORNEA Tunica. The Figure of it is of a the top of the Parapet, EC. and by the Meansof

greater Convexity than the reſt of the Globe of this new Engine,gotthe DayoftheCarthaginians,

the Eye ; and it conſiſts of ſeveralLamina, which in their firſt Sea Fight with them , tho' the Enemy

are nouriſhed by ſo finall Blood Veſſels, as to ob were long before well ſkill'd in Naval Affairs, and

fruct very little of the Light; 'tis of avery ex- the Romans perfectly raw and unſkill'd,

quilite Senſe, that on any light touch,the Tears COTLAND , is Land held by a Cottager,

may be ſqueez'd out of the Lachrimal Glands, to whether in Soccage or Villenage .
waſh it and clean it. COUCH, is a Term in Painting, ſignifying

CORONA , in Anatomy, is that Edge of the ground Bed, or Baſis on which any Colour lies ;

the Glans of the Penis, where the Preputium be- and is diſtinguiſh'd from the Field, which is always
gins. Horizontal and upon the Flat; whereas the Couch

CORONARE Filios, Theancient Villainswere may be upright or vertical, and in any other Po

forbidden Coronare Filios, that is, to let their Sons fition .

receive their firſt Preparatory Tonſure, or to begin COVING -Corniſ , in Archite&ture, is ſuch a

to be ordained Prieſts; becauſe after that they are Corniſh that hath a great Caſement or Hollow in

Freernen, and can be by their Lords no longer it, whichis commonly lathed and plaiſtred upon

claimed as Servants in Villenage. Compaſs Sprockets or Brackets ; alſo when Houſes

CORPORA Pyramidalia, when the Blood hath are built projecting out over theGround-Plot, and

diſcharg'd it ſelf of the Seed into the Teſticles, it then turnd with a Semi-arch of Timber, which

returns by the Veins, which riſing in ſeveral Bran- is lathed and plaiſtred , they call that Coving

ches from the Teftes, tendstowardsthe Abdomen in Work.

the Production of the Peritoneum , the ſame way COURT-Chriſtian , or Eccleſiaſtical, is ſo callà

the Arteries came down. In their Progreſs, their in Oppoſition to the Civil Court, or Lay Court, or

Branches frequently inofculate and divide again , CuriaDonini Regis: Theſe Courts of Chriſtianity

till they comenear the Abdomen, and then they all were not only held by the Biſhops in Synods, and

unite in one Trunk ; and therefore becauſe of the Arch-Deaconsand Chancellors in Conſiſtories :

their Shape are called Corpora Pyramidalia. But they were alſo the Rural Chapters where the

Rural
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ons.

Rural Dean or Dean of Chriſtianity preſided,and And this Method they are very fond of ( tho’it :

the Clergy were Affeſſors and Afiftants. Dr. be very abſurd in Reality; for to multiply luches

Kennet's Gloſſary. by Feet, & c. i.e. a thing of one Name orDeno.

CRASIN -Mill; See Craze-Mill. mination by another, is Nonſenſe ;) and I believe

CRAYONS, are Pencils of ſeveral Colours they generally uſe it becauſe of its Biſpatch.
made purpoſelyto paint withal : They are chiefly CROSS- Staff. The Deſcription and Uſe of
uſed in Portraicts and Pietures done after this this Inftrument is as follows:

way of Painting, are ſaid to be done with Cray. The Staff is uſually above 3 Foot long, having

+ Sides fquare to one another about an Inch

CRAZE-Mill,or Crazing Mill, isa Mill in all over; and each is graduated like a Line of Tan
reſpects like a Grift Mill to Grind Corn )and is fo gents, and to every Side belongs a peculiar Croſs

call'd by the Tin Miners, who uſe it to Grind their piece. The Staffmay be divided either by a Ta

Tin, which is yet too great, after Trambling ; ble of Natural Tangents, or Geometrically by the
and then 'tisTrambled only ; See Tin. Diviſions in the Quadrant of a Circle . Then the

CRIMEN Ambitus, is getting into Publick Of- Half of the Croſs-pièce being ſuppoſed Radius,

fices by Bribing with Money or other Gifts , or by the Graduation on the Staff will be the Natural

Canvaſing with Intreaties; as the Civilians De Co-Tangents of the half Arches.

fine it. The Uſes of this Inſtrument are , to take the

Crimen Falſi, in the Civil Law , is a fraudulent Altitude of the Sun , orof a Star; to take the Di

Suppreſſion or imitation of Truth to the Prejudice Atance between twoStars,or of any Star from the
of another ; ſo that the Commiſſion of this Crime Moon, 65c. and 'uis us'dby fome to take Diſtan

conſiſts in three points, Corruption of Truth,Deceit, ces by Land.

and Damage to another.

Crimen fraudate ennona , is the abuſing Markets To obſerve the Altitude of the Sun of Stars.

by raiſing the Price of Victuals unreaſonably, by

Foreſtalling, Monopolizing, soc. There are four Croſſes belonging to the Staff,

CrimenPeculatus, r a Pecore, Cattle, in which one called the Tencroſs,which belongs to chat Side

Riches conſiſted before the uſe of Money ) in the where the Graduation begins 3 deg. andends with

Civil Law , is the Crime of Stealing the Publick 10 deg. another called the Thirty-crofs, belonging

Treaſure, or Cheating in the publick Accounts. to thar Sideof the Staff where the Diviſions be
And much ofthe ſameNature is what they call, gin with 1c, and end with 30 der . The Third is

Crimen Reſidni, which is applying the publick the Sixty-crofs, which belongs to that Side where

Money to other Uſes and Purpoſes than thoſe the the Degrees begin at 20, and end at 60 deg. And

Government orders and appoints, or elſe not ap- the laſt is called the Ninety-croſs, belonging to

plying to any Uſe at all. chat Side where the Graduations begin at 30, and

CROOTÉS, is a Subſtance found about the end at go deg.

Oar in the Lead Mines in Mendip, being a mealy, Now, according as you can gueſs the Sun's Al
white , ſoft Stone matted with Oar. titude to be, you muſt uſe the proper Crofs : If the

CROSS-Multiplication, is a Kind of Multipli- Altitude be under 10 deg , uſe the Ten -croſs; if

çation much uſed by Woikmenin meafuring their under 30 , uſe theThirty-croſs; ifunder 60, the

Work ; and 'tis ſo call'd becauſe they multiply a- |Sixty-croſs ; but if above that, uſe the Ninety

croſs, Feet by Inches, 60 .
crofs.

As ſuppoſe itwere required to multiply 5 Foot, And the Way of obſerving is thus : Having

3 Inches and 6 Parts, or fi of an Inch , by 2 Foot, fitted on your properCroſs, place the flat End of

4 Inches and 6 Parts. They ſet the Number down the Staff to the Outſide of your Eye, and as near

thus : to your Eye as you can : Then look at the Sun, or

F.In. Pa. Star, with the upper End of the Croſs, and at the

5 : 3 : 6 Horizon with the lower End, moving or ſliding

2 : 4 : 6 the Croſs to and fro till you can do this exactly ;

for then the Degrees and Minutes cut by the inner

Then ſay, twice s Feet is 10 Edge of the Croſs, on the proper Side of the Staff

Feet, whichthey write for that Cro's, will give you the present Altitude
down firſt of all, as you of the Sun or Star.

fee under Feet . Unleſs it be hazy and thick Weather, the Ob

Twice 2 Inches is 6 Inches- : 6 : : ſervation can hardly be made without prejudice to

Twice 6 Parts is I whole Inch the Eye : To prevent which, ſome put a coloured

Then working with 4, 4 times

31
Glaſson the Top of the Croſs ; and then they

I : 8 :
5 Feet is 20 Inches.

obſerve the upper Limb of the Sun, and fübftraéí

Four times 3 Inches give 127 his Semidiameter from the Altitude.

12 }- : 1Primnes, or one Inch . There is a Way alſo of making a backward
Four times 6 Parts or Primes Obſervation of the Sun's Altitude with the Croſs

give 24 Seconds or 12th of Staff, as thus : Fix a Horizontal Vane on the Ere

the 12th of an Inch , which Endof the Staff, and a Shoe of Braſs to the End

makes two Twelfths.
of any of the Four Croſſes; which will ſerve in

Six times 5 Feet gives 30 Inches : 2 : 6 : ſtead of a Sight Vane. Having done this, and fir

Six times 3 Inches is 18 Parts : 1 : 6 Seco. ted the Croſs on upon the Staff, turn your Back to

Six times 6 Parts produce 367 the Sun, and looking through the Slit in the Braſs

thirds or 12ths of a Second, - ::: 3 Seco. Shoe, life up or down the End ofthe Staff, till the
whichmakes

Shadow made by the upper End of the Croſs fall

on the Slic in the Horizon Vane, and that likewife

12 :: 6 : 9 : 9 at the ſame time you can ſee the Horizon through
Z 2 the

1

10 :

: I :

:

: 1 :

. : : 2 ;

.

S :

.
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I

the Horizontal Vane at the End of the Brals ; f the Priſorier is Culp, orguilty of the Crime char

then will the Degrees cut on the proper Side of ged on him , and that the Crown isPritor ready
the Staff, be the Sun's Altitude required. to prove it upon him ; this Word Cul- Prit is deri

ved .

To obſerve the Diſtance between Two Stars; or And that this is the true Explanation of the

the Moon's Diſtancefrom a Star. Terms Cul- Prit, is evident from the form of the

Entry of the Record of the Trial when drawn up

Place the flat End of the Staff to the Edge, as at large.; which; astothe Replication pronounced

in the Firſt Obſervation, andlooking to both Ends by the Clerk, asaforeſaid , in the WordsCuland

of the Croſs, draw it to and fro, till the Ends will Prit, run thus : Et Prædiétus A. (the Clerk ) pro

cut the Two Stars, or one theMoon, and the o- Domina Regina dicit, Quod Prediet. B. ( the Pri

ther theStar ; then will the Croſs cut the Diſtance foner ) eft Culpabili,& c . Et hac paratus eſt verifi

between thoſe Objects on the proper Side of the care, & c.

Staff. CULVERTAIL , the ſame with Dovetail ;

Becauſe there may be a Miſtake in placing the which ſee .

Staff to the Eye, take this Rule to know when ir CUNEUS. The Wedge , ope of the five

is right : Put the Sixty-croſs on 30 Degrees on its Mechanical Powers, is in the Form of a Priſm ,

froper Side of the Staff, and likewiſe the Ninety- whoſeTop and Sides are Parallelograms, but its

croſs on 30 Degrees on its outſide ; and then Ends Iſoſceles Triangles ; whoſe Altitude is called

when, by moving the Staff higher or lower, you the Altitude of the Wedze, as the Baſe of each

have placed it ſo , that you can ſee the upper End laid Triangleis the Thickneſs of the Wedge. The

of the TwoCroſſes in oneand the ſameright Line, right Line connecting the Vertices of the Two

and the Two lower Ends in another, the staff is Triangles, is called the Edge; as the Parallelo

placed right. gram which joins their Baſes, is called its Dorfum ,

CROWNS of Colours , are certain coloured or Backi

Rings which likeHalo's appear, butofthe Colours

of the Rainbow , and at a leſs Diſtance than the

common Halo's, about the Body of the Sun or

Moon. Theſe Sir Iſaac Newton ,in his Opt. Book

2: p.4. ſhews to be made by the Suns ſhining in a

fair Day, or theMoon in a clear Night, through

a thin Cloud of Globules of Water or Hail, all of D

the ſame bigneſs : And according as the Globules

are biggerorlefſer, the Diametersof theſe Crowns,

or Rings , will be larger or ſmaller ; and the more

equal theſe Globules are to one another, the more

Crowns of Colours will appear; and the Colours

will be the more lively.

CROWN - Poft, is a Poſt which in fome Buil

dings ſtandsupright in the middle, between two
The Power of this Engine is eaſily eſtimated

principal Rafters; and from it there go and is ( when directly applied to the Top or Doro

Braces to the middle of each Rafrer. This is alſo ſum of the Wedge ) to the Reſiſtance to be over

by ſome called the Kingpiece , and the Foggle- come, as the Thickneſsof the Wedge is to its Al .
piece. titude. In the figure, B A is the way of Power ,

CRUCIFORM Hyperbola, is a Curve by that andCD the way of the Impediment or Reſiſtance :

Name; which is ſocalled by Sir Iſaac Newton, be- So that while the Wedge is driven down intothe
cauſe it cuts its Conjugate croſs-wiſe. Wood, 60°c. by its whole Altitude, the Wood is di

CRYPTOGRAPHY,called allo Steganography, vided by theentire Thickneſs of theWedge, and

is the Art of ſecret Writing : On which Subject thisevery whereproportionably, as follows from

many Bookshave been publiſh'd ; as, by the Ab- the Nature of a Triangular Figure. Wherefore a

bot Trithemius, in his Steganographia, Francf. Wedge , whoſe Thickneſs is to its Altitude or

1608. 4to.by Guftavus Selenus, in9 Books inFol. Length in a little greater Proportion, thanasthe

printed at Luneburgh,1624, cum Fig. by Schottus, Power applied is to the Refiftance or Tenacity of
in his Schola Steganographica. Biſhop Wilkin's the Wood, will cleave or d.vide it.

Secret and Swift Meſenger . CUNETTE, See Cuvette.

CUBICAL' Paraboloid. See Paraboloid and CUPULO, in Archite &ture is an Arched Room

Curves. or Turret ſtanding on the very Top of a Domeor

CUL-PRIT, are Words uſed by the Clerk of great Building, in Form either Circular or Poly
theArraignments, when a Perſon is indicted for gonal;ſomecall it a Lanthorn.
a Criminal Matter. For after the Indi&tment is CURATOR, in the Civil Law , is a Perſon re

sead in Court (which is the Crown's Charge) gularly appointed to take care of another ; as ſup

againſt the Priſoner atthe Bar, he is put upon his pole of a Minor, by his Conſent from 2+ Years of

Plea, or aſked , Art thou Guilty, or not Guilty? If Age, to 35 ; on the Determination of a Trial at

he pleads or anſwers, not Guilty, there is next a Law , where the Magiſtrate may appoint a Curator

Replication from the Crown, bycontinuing the forthe Minor. The Magiſtrate alfo might appoint

Charge of Guiltupon him , according to the Te - a Curatorfor a Madman, a Prodigal, Deafor

nour of the Indictment; which is expreſs’dby pro- Dumb Perſon , as alſo for the Eſtates of Debtors,
nouncing the Words Cul. Prit : Culbeing an Ab- and of Perſons.dying without Heirs.
breviation of the Latin Word Culpabilis, Guilty ; CURIA, a Word uſed formerly in different Sen

and Prift, or Prit, ( now Pret ) is the old French fes. . Sometimes it ſignified the peifois or Feuda

Word for Ready. From theſe two Aſſertions tory Tenants, who did their Suit and Scrvice at the

therefore of the Clerk of the Arraignment, that Court of the Lord .
I Some :

Strutts or
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Sometimes it ſignified a Hou'e, as Curia Cano- Only this is certain , Thatthe bigger theBoard and

ricorum , the Convent or Conventional Houſe. Weight isthat the Boat is to ride by, the leſs will

Curia Perſona Ecclefie , the Parſonage Houſe.be herDrift. Sir J. Moor's Navig.
And ſometimes it was uſed for the Service it felf, If a Current fet exactly with the fame Direction ;

of coming to the Court of the Lord ; Curie ad- as is the Courſe of the Slip, then it muſt augment

ventus. Dr. Kennet. her Motionforward in Proportion to the Velocity,

CURRENTS, are certain Progreſſive Motions of the Drift,

ofthe Water of the Sea in ſeveral Places, either As if a Ship fail N. N. E. 20 Miles, in a Cur

quite down to the Bottom, or to a certain determi- rent ſetting the ſame way, and in the ſametime

nare Depth ; by which a Shipmay happen tobe & Miles, her true Courſe will be N. N.E. 28 Miles

carried forward more ſwiftly, or retarded in her in the fametime. :::

Courſe, according to the Diregion or Setting of : But if the Currentfet directly againſt the Ship’s

the Current in, with, oragainſtthe Courſe or Way Courſe, it will abate of her Motion forward in

ofthe Ship Proportion to theVelocity of theDrifr.

The firſt thing therefore to be known, is, which As if a Ship fail Ņ. E. 49 Miles in a Current,

toay the Current ſets ; andifitsMotion be ſwift, ſetting$. W. 10 Miles inthe ſametime;the

great and ſtrong, this will be beſt diſcovered by Ship's Courſe or Diſtance run in that time will be

keeping an exact Account of the Ships Way both but 39 Miles. So if a Ship fail.N.E.49 Miles in

outward and homeward , according to the beſt a certain time, in a Current that ſets S.W.59

Method of what the Seamen call their Dead Reck - Miles in the ſame time ; her true Courſe will be

oning, being very curious in obſerving the way the S. W.10 Miles ; that is, the will fall aftern 10

Ship makes by the Log-line ; for 'eis not the cor- Miles in that time.

re & Account, but theDead Reckoning, that muſt Butif a Ship fail a -croſs any Current, herMo

here aſlift you, Therefore you muſt be very carevery care- tion willbe compounded with that of the Current ;

fulto obſerve how the Ship goes by it, when you and her Velocity augmented, or retardedpropor

Sail near the Meridian ; how ſhe is drawn from tionably to the Angle of her Direction, with that

her Courſe:As alſo, when ſhe is ſteered directly of the Direction of the Current; according as the

Eaſt and IVeft, take good Notice whether ſhe alter goes in Part with it or againſt it..

her Latitude. As ſuppoſe the Ship's Courſe werefrom a toc,
As for thoſe Gueſſes, by the Ripplings of the Wa- and theſetting of the Current from a to b; the

ter,and by thedriving of Froth, & c. along Shore, Ship will , by the Compoſition of thoſe two Moti

when you are in ſight of it , they will be of little

uſe. But the moſtuſual and the moſt uſeful way of

obſerving the ſetting of a Current is thus :

When there is a ſmooth Sea, and not much

Wind, heave out the Boat, with three or four

Hands in her, together with a Compaſs, a Log

line, and Half -minute Glaſs, withallo a Line or

ſmall Warp of about an Hundred Fathomslong;

to the End of which Line faſten a TriangularPiece

of Board , as a b c and to one of the Angles faften
ď

a good heavy Piece of Lead

B
to ſink it. Some uſe inſtead

of this Board a Kettle tied

by the Bail, (which may ons be carried from a to d in the Diagonal ad:

do tolerably well ). See Compoſition of Motion.

When you are off from Wherefore if a Ship fails N. E , 110 Miles, in a

the Ship, caft over your Current which fers S. W 30 Miles in the ſame

Board or Kettle, letting it time, and her true Courſe and Diſtance failed be
ſink at leaſt 60 Fathom ; requird , you may proceed thus :
and if you have Line e

nough, let it down 100 or
ift. Geometrically. 301

120 Fathom : Then belaying

the Line faſt about her
1. Set off 4 Points from N.

Stern, it will bring her up, towards E.and draw A Cequal
N

and make her ride as if the to 110 Miles.

were at an Anchor. Then caſt over yourLog, turn 2. From C draw CB, pa

upthe Glaſs, and as you veer out'the Log -line, ſet rallel to the Line N.N.E. and

theDrift of the Log with your Compaſs : So ihall equal to 30 Miles.
you know whether there be any Current orno; and 3. Draw A B, which will be

ifany,howit ſets ; asalſo the Rate of its driving theship'strue Courſe; to find
A

Only remember to add always tothe Drift, if the which
Line ſhe ride beof 60 Fathom , Part ; if of 8 Trigonometrically,
Fathom , :; if of 100 Fathom , the Part,6c.of

the Drift more, for the Drift of the Boat; for In the Triangle A B C, there is

though the Boat may ſeem to ride or lie ſtill, yetthe

is found by Experience to drive at the ſame Time. Given
and it will be by Ca e tor

7 at C 22 30

N.B. Whether theſe Allowances be the very

Truth , ornot, I cannot ſay: They are ſaid toagree
to

with Experience, and therefore may be us’d till

better Obſervations of theſe things may be made.

.
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A + CBC :AC - BC ::t, {LA + B : t, ZB - A , i.é .
Wherefore,

Asthe Sum of A C and B C 140 2.1461280
As the Sum of B D and DG 54, 95 1.7399674

To their Difference 17, 05
To their Difference 80 4.9030900

1.2317244

So is the Tangent of 789 45" 10.701 3382
So is the Tangent of 50 ° , 37° 10.0856980

To the Tangent of 70 49 10.4583002
To the Tangent of 20 °, 42 9.5774547

Now 78° 45' 90° 49' = 7569 = ICA B. Hence the Angle DBG , will be found_299

Hence it appears that her true Courſe is NE 55'; whereforethe Ship’s ſecond Courſe is E. by

7 ° 56 ' Eaſterly. N. 29, 25. Eaſtwardly, and conſequently the Alla

But for her Diſtance it will be by Caſe 1. Sect. 4. gle ABG = 1590,19
S,LA : BC ::8, LC : A B. i.e. But for B G , the Diſtance rún, it will be

As the Sineof the Angle atA 7 ° 56' 9.1399445 As theSine of the Ang.B DG29,55: 9.6978747

To the Drift of the Current B C 30 1.4771212 TO DG the Driftof the Current, 18, 95 1.2776092

So is the Sine oftheAngle ar C 22 30'-- 9.5828397 So is the Sine of the Angle BDG78 °, 459.9915739

mia
To the Diſtance run 83, 2 Miles 1.0200164 To BG the Diſtance run , 37, 27 1.571 3090

3. In the Triangle ABG, are

Ex. 2. If a Ship from the Latitude 36° 30'S A B 33 , 28 Whence muſt be

Sa ilsNEW N 40 Miles, then NEB E 36 Miles, Given L ABG 1599, 1o found LB AG and

in a Current that ſets SSE 20 Miles in the time AG , and twill be

that the Ship fails 38Miles, and it be required to As the Sum of A B and B G 70 , 55. 10.8484970
find the dire& Courſe and Ditance between the

Ship and her firſt Place, as alſo the Latitude the To their Difference 3, 919 c.ÓC09729

Ship is in . So is the Tangent of 10 ° , 9.2612203

14. Having conſtructed it, as in the former, Tothe Tangent of o5 °, 36'

Hence the Angle B4 G is 10 ° 56', and conſe

quently the bearing of the Ship fromher firſt Port

is E. by N. 2°, 20' Northerly ; and for the Di

ſtance it will be

As the Sine of the Angle BAG 10 ° , 56'. 9.278991 1

LB C 37 , 27

20 "

8.0126962

I
s
s

? To the Diſtance run B G 37, 27 1.5713090

So is the Sine of theL ABG 159° , 19 : 9.5480240

N
E
Ó
N

4
0

A
S
S
E ?

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

B N
E
B

E
3
6

To the Dillance between the Ship and 31.8403419EI
N2
20

N
her Port 69, 24

Now for the Difference of Latitude; it will be

10.00.00000
as the Radius

AC40

!

Nly

Nly

In the Triangle ACB, áre To theDiſtance fail'd, 69 , 24 1.2403571

To find A B , And the So is the Co-Sine of theCourſe, 769,25 9.3708079
Given Lat C 56 °,%

B C21, 05
Angles at Aand B.

To the Difference of Latitude 16, 26 1.2111650

It will be, by Caſe the 4th of Se&. the 4th.
Hence, becauſe the }

AC + BC : AC - CB :: t, ; LA + LB : t, ; LB South Latitude

LA; i.e.
From the Latitude fhe fail'd from 369, 30'—Sly

Asthe Sum of A Cand B C 61,05 1.7856857 Take the Difference of Lat.made 16

Remainsthe Lat. the Ship is in 36 ° ,13 Sly
To their Difference 18, 95 1.2776092

So is the Tangent of 61%, 52; 10.2720432
Admit a Ship , fromacertain Head -line, in the

Latitude of 349, co'. North, fails S. E. by S. 24

To the Tangent of 08 ;30 ,
Miles in 6 Hours, in a Current that ſets between

9.7639667
the North and the Eaſt; and then the Cape is

Now , 61°, 52" 30 °, 08 ;' = 31 ° , 44'

4CAB;therefore the Ship's

firſt Courſe is N.E. found to bear W.N. W.andthe Ship to be in the

L CAB; therefore theShip’s firſt Courſe is N. E. Lat. of 33°;45.North. I demand'the Setting

by E.90, 14', Eaſtwardly,For theDiſtance, it will be, by Caſe the ift of and Drift of the Current ?

Se&t. the 4th ,

s , CAB :CB :: S, ACB : AB; thatis,

As the Sine of the LC AB 314, 44' 9.7209581

.

ToCB the Drift of the Current 21,05 1.3232521

So is the Sine of the Lat C 56° , 153 ' 9.9198464

To the Diſtance run , 33 , 28. 1.5221404

2. In the TriangleBD G, are given
BD 36

? To find B D and the Ls DBG
Lat D 789, 45'

PG 18, 95
> and DGB.

Geome:
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As the Sine of the Ang. at B 111° , 32 9.9685783

Geometrically.
To AC the Diſtance run 39 °, 2 '. 1.5932515

1. Set off 3 Points from Stowards E , and -draw So is the Sine of the Ang. at A 33°, 45: 9.7447390

the Line A B equal to24 Miles.

ToBC the Driftof the Current in 6313694122
Hours, 23°, 41.

And conſequently it ſets at the Rate of 3,9'.

Miles an Hour.

.
.
.
.
.
.
.
.
.
.
.
.

B

.

Several other Queſtions might be propos'd rela

ting to Currents, but theſe being throughly under

ſtood, are ſufficient for the purpoſe.

CURSOR, is a piece or little Ruler or Label

of Braſs being divided like a Line of Sines, and

ſliding in a Groove or Notch along the middle of

another Label or Ruler, repreſenting theHorizon,

and always at Right Angles to it : ' Tis uſed in the
Analemma, which fee.

CURVÁTURE of a Line, is the peculiarman

2. Set off two Points from E towards S, and ner of its bending orFlexure, wherebyit becomes

draw the Line A C. a Curve of ſuch peculiar Properties. Thus the

3. Ar the Diſtance of 15 Miles, equal to the Curvature of the Circle is ſuch , that all Points of

Difference ofLatitude, draw a parallel to A E , thePeriphery are equally diſtant from one Point
till it interſect AC as in C. within, callid the Centre. The Curvatures of

4. From theInterſection C, draw CPparallel different Circles are to oneanother reciprocally as
to AS ; alſo the Line B C the Drift and Setting of their Radii.

the Current, CURVE, generating the Solid of leaſt Refift
tance , See Solid.

To find which Arithmetically.

CURVES. The incomparable Sir Iſaac Newton

In the TriangleADC, Right-angled at D, are gives this following Enumeration of Geometri

SDC15
Given

cal Lines of the Third or Cubick Order ; in2
to find AC

UA 22 ° 30'S
which you have an admirable account ofmany

Species of Curves which exceed the Conick
Wherefore SLA : DC:: R : AC ; that is,

Sections,for they go no higher than the Qua
dratick or Second Order.

As the Sine of the Angle at A 22 °, 30' 9.5828397

The Orders of Geometrick Lines.

To the Difference of Latitude 15 1.1760912

So is the Radius 10.000000

1. GEOMETRICK -LINES , are beſt diſtin

guiſh'd into Claſſes, Genders or Orders,according
To the Diſtance run 39, 2

1.5932515 to theNumber of the Dimenſions of an Equation,

expreſſingthe relation between the Ordinates and
Again , In the Triangle A B C , are

the Abfcije; or which is much at one, according

SAB 24
CLC by the Number of Points in which they may be cuc

Given LA 33° , 45' to find BC to a Right Line. Wherefore, a Line of the Firtt

CLB Order will be only a Right Line: Thoſe of the Sea .

Wherefore,
condor Quadratick Order, will be theCircle and

the Conick - Sections; and thoſe of the Third or C6

bick Order , will be the Cubical and Nelian Para .

A B + AC : AC – AB :: t : 2B + 2Clbola's,theCijoidof the
Antients,andthe reſt as

: LB - LC below enumerated. But a Curve of the Firſt Gen

As the Sum of the Sum of the Sides

Sides}
AB and A C 63°, 2 °

18007171
der ( becauſe a RightLine can't be reckoned among

cond Order ; and a Curve of the Second Genler,

To their Difference 15° , 2' 1.1818436 the ſame with a Line of the Third Order ; and a

So is the Tangent of 730, 07 *' 10.5180608 Line of an Infiniteſimal Order, is that which a

Right Line may cut in infinite Points, as the Spia

To the Tangent of 389, 24 ;' 9.8991873 ral,Cycloid ,the Quadratrix,and every Line genera

ted by the infinite Revolutions of a Radius or Rota .

Which added to 73°, 071', gives 111°, 32'. the 2. The chief Properties of the Conick - Sections

Angle at B. And hence the Current will be found are everywhere treated of by Geometers ; and of

to fet E. by N. 03° ; 58 ' Northerly . the ſame Nature are the properties of the Curves

of the Second Gender, and of the reſt, as from the

For B C , the Drift of the Current, it will be, following Enumeration of their Principal Propera
ties will appear.

sy LB :AC::S, 6 A :BC ; that is, 3. Por if any right and parallel Line's be drawn

and terminated on both sides by one and the ſame

Conick Settion; and a Right Line bile Xing any

14,4}AC 39, 2

1

two
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two of them thall biſect all the reſt; and therefore Parabola, having to one and the ſame Diameter,

ſuch a Line is called the Diameter of the Figure ; but one only Vertex, the Rectangle under the Or

and all the Right Lines ſo bile &ted , are called dinates is equal to thatunder the Part of the Dia
Ordinate Applicates tothat Diameter, and the meter cut off between the Ordinates and the Ver

Point of Concourſe to all the Diameters is called tex, and a certain Line calledtheLatus Re&tum :

the Centre of the Figure ; as the Interſection of So in the Curves of the ſecond Gender, which have

the Curve and of the Diameter,is called the Ver- but two Vertex's to the fame Diameter; the Paral

tex , and that Diameter the Axis to which the Or- lelopiped under three Ordinates, is equal w the Pa.

dinates are Normally applied . And ſo in Curves of rallelopiped under the two Parts of the Diameter

the Second Gender , if any two right and parallel cut off between the Ordinates and thoſe two Ver.

Lines are drawn occurring to the Curves in three texes, and a given Right Line, which therefore

Points ; a right Line which ſhall ſo cut thoſe Paral- may be called the Latus Rectum .

Jels, that the Sum of two Parts terminated at the

Curve on oneSideof the interſecting Line,Thallbe The Ratio of the Rectangles under the Segments of
equal to the third Part terminated at the Curve on

Parallels.

the other Side ; this Line ſhall cut, after the ſame

manner, all others parallel to theſe, and occurring

totheCurveinthreePoints ;that is, thall ſo cut rallels terminated on each ſide atthe Curve, are
Laſtly, As in the Conick Sections when two Pa

, that Sum the two parts on one Side

ofit, ſhall beequal to the third Part on the other. by the Curve,the firſt being cut by the third, and
cut by two other. Parallels terminated on each ſide

And therefore theſe three Parts, one of which the ſecond by the fourth ;as here the Rectangle

is thusevery where equalto the Sum of the other under the partsof the firft, is to the Rectangle

two,may becalledOrdinate Applicates alſo :And under theParts of the third ; as the Rectangle

the interſectingLine to which the Ordinates are under theParts of theſecond , is to that under the

applied ,may be called the Diameter; the Inter- Parts of the Fourth : So when four ſuch Right

fectionoftheDiameter and the Curve, may be Lines occurto aCurveof the ſecondGender, each

calledthe Vertex,andthePoint of Concourſe of one in three Points ; then thall the Parallelopiped

any two Diameters, the Centre,

Andif the Diameter be Normal to the Ordi- under the Parts of the third ; and as the Parallelo
under the Parts of the firſt Right Line, be to that

nates, it may be called the Axis ; and that Point
where allthe Diametersterminate, theGeneral pipedundertheParts of the ſecond Line,unto

that under the Parts of the Fourth.
Centre,

Aljmptotes and their Properties.

Hyperbolick and Parabolick Legs.

4. The Hyperbola of the firſt Gender has two

Alynıptates, that of the ſecond, three; that of All the Legs of Curves of the ſecond and higher

the third , four ; and it can have no more,and fo Genders, as well as of the firft, infinitely drawn

of the reſt. And as the Parts of any Right Line out, will be of the Hyperbolick or ParabolickGen

Jying between the Conical Hyperbola and itstwo der; and I call thatan Hyperbolick Leg, which in

Affymptotes are every where equal; fo in the Hy- finitely approaches to fomeAffymptote ; and that a

perhola of the Second Gender, if any Right Line Parabolick one, which hath no Afymptote. And

be drawn, cutting both the Curve and its three theſe Legs are beſt known from the Tangents : For

Aſſymptotes in three Points , the Sum of the two if the Point of Contact be atan infinite Diſtance,

Parts of that Right Line being drawn the lame the Tangent of an Hyperbolick Leg will coincide

way from any two Aſſymptotes to two Points of with the Afymptote, and the Tangent of a Para

the Curve, will be equalto the third Part drawn bolick Leg will recede in infinitum , will vaniſh and

a contrary way fromthe third Aſſymptote, toa no where befound. Wherefore the Aſſymptoteof

third Point of the Curve. any Leg is found, by ſeeking the Tangent to that

Leg at a Pointinfinitelydiftant : And theCourſe,

Latera Tranſverſa sg Recta . Place or Wayof an infinite Leg, is found by ſeek

ing the Poſition of anyRightLine, which is pae

5. And as in Non Parabolick Conick Sections, rallel to the Tangent where the Point of Contact

the Square of the Ordinate Applicate, that is, goes off in infinitum : For this Right Line is di

the Rectangle under the Ordinates, drawn at rected towards the ſame way with the infinite Leg.

contrary Sides ofthe Diameter, is to the Rectangle

ofthe Parts of the Diameter, which are termina- The Reduction of all Curves of the ſecond Gender,

ted at the Vertex's of the Ellipſis or Hyperbola, as to four Cafes of Equations.

a certain given Line, which is called the Latus

Re tum , is to that part of the Diameter which lies CASE 1.

between the Vertex's,and is called the LatusTranſ

verfum : So in Non Parabolick Curvesof the ſecond All Lines of the firſt, third, fifth and ſeventh

Gender, a Parallelopiped under the three Ordi- Order, and ſo of any one, proceeding in the Os

nate Applicates, is toa Parallelopiped, under the der of the odd Numbers, haveat leaſt cwo Legs
Parts ofthe Diameter terminated at the Ordinates, or Sides proceeding on ad infinitum , and towards

and the three Vertex's of the Figure in a certain contrary ways. And all Lines of the third Order

given Ratio ; in which Ratio, ifyou take three have twoſuch Legs or Sides running out contrary

Right Lines to the three Parts of a Diameter fi- ways, and towards which no orher of their infinite

tuated between the Vertex's of the Figure, one an- Legs ( except in the Carteſian Parabola ) do tend.

ſwering to another ; then theſe three Right Lines If the Legs are of the Hyperbolick Gender, let

may becalled the Latera Refla of the Figure, and G A S betheir Affymptote ; and toitlet theparal

she Parts of the Diameter between the Vertices , lelCB c be drawn, terminated ( if poſſible ) at

the Latera Tranſverfa. And as in theConick bothEnds at the Curve. Let this parallel bé bi
ſectedI
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ſeated in X ; and then will the Place of that point the Relation between thc Ordinate B C and the

Abſciſſa A B is determined, always be in this form ,

Fig . 1 .
yy = axi + bxx + 6x + d.

The Names of the Forins:

i 2. In the Enumeration of Curves of theſe

Caſes, we call that an Inſcribed Hyperbola, which

lies entirely within the angle of the Affymptotes,

like the Conical Hyperbola ; andthat a Circumfcri

bed one, which cuts the Aſſymptotes, and contains

X the Parts cut off within its own proper Space ; and

that an Ambigenial one, which hath oneof its in

B finite Legs inſcribing it, and the other circumſcri

bing it. I call that a Converging one, 'whoſe con

cave Legs bend inwards towards one another, and

turn both theſame way ; but that I call a Dinerg

ingone, whoſeLegsturn theirConvexities towards

eachother, and tend towards quite contrary ways.

I call that Hyperbola contrary leg’d , whoſe Legs

are Convex towards contrary Parts, and run infi.

Xbe the Conical Hyperbola Xo, oneofwhoſe Alnitely on towards contrary ways; and that a Con
fymptotes is AS : Ler its other Aſſymptote be A B ; choidal one, which is applied to its Affymptorewith

then the Equation by which the Relation between its Concave Vertex and diverging Legs ; and that

the Ordinate B C and the Abſciſſa A B is determi- an Anguinealor Eel-like one,which cuts its Affymp

ned, if A B be put 5xand B C =y, will always tote with contrary Flexions, and is produced both

be in this form , xy2 + ey = ax! +bxx + ways into contrary Legs. I call that a Crucifori

cx + d, where the Termse, a, b,c, and d , de- or Croſs- like one, which cuts its Conjugate croſs

nore given Quantities, affected with their Signs wiſe ; and that Nodate, which by returning round

+ and - ; of which any one may be wanting, into , deufſates it ſelf. I call that Cuſpidate, whoſe

ſo the Figure, through their Defect, don't turn into two Parts meet and terminate in the AngleofCon

a Conick Section . And this Conical Hyperbola tact ; and that Punctate, whoſe Oval Conjugate is

may coincide with its Afymptotes, that is, the infinitely ſmall, or a Point: And that Hyperbola

Point Xmay come to be in the Line A B, andthen I call Pare, which, by the Impoſſibility of its two

the Term + ey will be wanting. Roots , is without any Oval Node, Spiké or Con

jugate Point. And in the ſame Senſel deríoininate

CASE II.
a Parabola alſo, to be Converging, Diverging, con .

trary leg'd, Cruciform , Nodate, Cuſpidate, Push

9. But if the Right Line C B c cannot be ter- State and Pure. i :

minated both ways at the Curve, but will occur to

the Curve only in one Point, then draw ang Line of the redundant Hyperbola andits Afyinptotes.

in a given Poſition, which ſhall cut the Aſſymptote

A S'in A ; as alſo any other Right Line, as B C , 13. In the firſt Caſe, if the Term á xi be Affir'

parallel to the Aſſymptote, and meeting the Curve mative, then the Figure will be a tripple Hyperbola

in the Point C: And then the Equation by which with ſix Hyperbolical Legs, whichwill run on in

the Relation between the Ordinate B C and the finitely by the three Alfymptotes, of which, note

Abſciſta A B is determined, will alway put on are parallel, two Legs towards each Affymprote,
this Form , xy = ax + bx x + x + d . and towards contrary Parts ; and theſe Aſſymptores,

if the Term b x x be not wanting in the Equation,
CASE II ,

will mutually interſect each other in three Points,

forming thereby the Triangle D dd. But if the

10. Butif the oppoſiteLegs are of the Parabo- Term b** (sfee Fig.1.) bewanting, they will all

lick ,Gender, draw the Right Line CBC, termi- converge to the same Point. In the former Cale

nated at both Ends, if it's poſſible, at the Curve; b b

and

and running according to the Courſe of the Legs, take AD = Fa and Ad = A : =
which biffet in B : Then thall the Place of B be

a Right Line. Let that Right Line beAB, ter
Fig: 40

minated at any given Point, as A; and then the

Equation by which the Relation between the Or

dinate B C and the Abfcifla AB is deter mined ,

will always be in this Form , yy ax ' + b **
T

+ oz + do
F

CASE IV .

EL B

11. But if the RightLine C Bcmeetthe Curve

but in one Point, and therefore can't be terminated

at the Curve at both Ends ; let the point where it er huA o

occurs to the Curve be C ; and let that Right Line disi

at the PointB , fall on any other Right Line given : ! . ' . ; 3:11

in Poſition , as A B, and terminated at any given sin

Point, as A : Then will the Equation , by which

Vol. II ,
A a join

1
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join D d , D ; fo fhall AD, D d, and DS, be middle Limits 1and 7, where it will be touen'il

the three Affymptotes. In the latter Caſe, draw by the Ordinates i and on. And this is the

any Ordinate, as B C, in which, both ways pro- Firf Species.

duced, take, on each Side, B F and Bf equal to But if either the two greateſt Roots,A 7 , Api

one another, and in the ſameRatio with A B that or the two leaſt, AP, Aa, are equal to one adium

vahath to l ; and then joining AF, Af; AB,

A F, andA F , ſhall be three Alſymptotes. And
Fig. 3 .

this kind of HyperboleI call redundant, becauſe it

exceeds the Conick Sections in the Numberof its

Hyperbolick Legs.

Of the Diameterofthis Hyperbola, andthe Poſition

ofits infinite Legs.

14. In every redundant Hyperbola, if neither

the Term by be wanting, norbb ~ 4 a c equal

to taev : a , the Curve willhave no Diameter ;
mera

Lut if either of thoſe happen, it will have one only

Diameter, and three if they both happen. And

the Diameter will always paſs throughthe Inter

ſection of two of the Aſfymptotes, and biſect all

Right Lines which are terminated each way by

thoſe Affymptotes, and which are parallelto the

third Aſſymptote : And the Abfciffa A B will be

the Diameter of the Figure,as oftenas the Term

6 y is wanting. I take the Word Diameter here,

and in the following Pages, Abſolutely; and in the

common Acceptation of it, viz. for an Abſciſſa

which hath every where two equal Ordinates, one

on each side, inſiſting at the ſame Point.

TB

Fig. 4.

РА

c
o :

Nine redundant Hyperbola's, having no Diameter,

bur three Allymptotes,whichformaTriangle.

15. If the redundant Hyperbola have no Dia

meter, let the four Roots or Values of x in this

Equation a x * + b3 + 6 ** + dx + reco, B

be ſought: And ſuppoſe them to beAP, A6, A7,

and Ăp. Let the OrdinatesPT, 7,7 , and pt,

be erected, and thoſe fall touch the Curve in the

Points T, 7 , ?, t, and by that Contact ſhall give

theLimits of theCurve, by which its Species will
be diſcovered

For if all the Roots AP, Aa, A7, Ap. ( ſee

Fig. 1.) are real, havingthe fameSign , and are ther, and have theſame Sign with the othertwo ;

unequal; the Curveconſiſts of three Hyperbola's, then theOval and Circumſcribed Hyperbola will

join with one another, the Points of Contact 1 and

Fig. 2. t, or T and 7 , co -inciding; and the Legs of the

Hyperbola decuffaring one another, will be con

tinued, in theOval, and make the Nodate Figure.

The Second Species;

If the three greateſt of the Roots, AP, A7,

Ac ; or the three leaſt, AT, A , À P , are equal

Fig. 5.

WPA

.

PA

B

( an Infcribed, a Circumfcribed, and an Ambigeni

alone) withan Oval: And one of the Hyperbo

a's will lie towards D , another towards d , and the

clhird towards d ; and the Oval will always lie

within the Triangle Dad, and alſo within the

.
.
.
.
.

FIE
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Fig. 14 .

to one another,the Nodus will be turned into a

very ſharp Cuſpis; forthe two Legs of the circum

ſcribed Hyperbola's will then concur in the Angle

of Contact, and not be produced further. And

this is the Third Species,

If the two middle Roots A- and Ar are e

qual, the Points of Contact 7 and I will be coin

c
o

PRA D

B

di

Fig. 7.

с T

can't have contrary Signs) ; there will be three

pure Hyperbola's, without any Oval, Node, Cup,

or Point Conjugate ; and theſe Hyperbola's will

either lie at theSides or the Angles of the Trian

gle made by the Afymptotes: Which makes a

Fifth or Sixth Species.

If two of thic Roots are equal, and the other

two either impoſſible or real, with Signs contra .

PA

B

T

Fig. ga

cident ; wherefore the Oval will vaniſh into a

Point, and the Figure will confiftof three Hyper

bola's, an Inſcribed, a Circumſcribed, and anAm

bigenial one, with a Conjugatę Point : Which
makes a Fourth Species.

If two of the Roots are impoffible, and the

other twounequal,and of theſame Sign,( for they

( See Fig.7. )

Fig. 8 .

AА

B

с .

TPA

B

A a 2

Vol. II ,
Fig.
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Fig. 10. Fig. 11 .

С с
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D

PA
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A
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Fig. 15.

C

Fig. 123

P

B

1

A

P
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.
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.
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1 Fig. 16.11

w

T

o
s

P. PA
And theſe are all the poſſible Caſes of the Roots ;

for if any two Roots are equal to one another,

and the other two are equal alſo, the Figure will

become a Conick Section with a Right Line.

la

.
.
.
.
.

Twelve redundant Hyperbola's with one only Dia .
meter .

16. If the redundant Hyperbola have one only

Diameter, let it be the Abſciſſa AB ; and in the

ry to thoſe of the equal Roots ; the Cruciform Equation a x3 + bx x + ( x + d = 0, ſeek the

Figure will be produced : For two of the Hyper- three Values of % , or the three Roots.' Then,

boal's will decuſſate one another , and that either If thoſe Roots are all real, and have the ſame

at the Vertex of the Triangle made bytheAffym , Sign, the Figure Shall conſist of an Owl lying
totes, or at its Baſe ; and theſe two are the Seventh

and Eighth Species.

Laſtly, If all the Roots are impoſible, or if

they areall real and unequal, and two of them

are Affirmative and two Negative; then there will

be two Hyperbola's at the oppoſite Angles of the

two Aſſymptores, with an Anguinealor Serpentine

Hyperbola about the third Aſſymptote. Which is

the Ninth Species.

Fig. 17.

D
σ ( A

.

within
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within the Triangle D dd, and of three Hyperbo- niſhes into a Point. Which makes à Thirteenth

la's as its Angles, viz. one circumſcribed at the Species.

Angle D , and the other two inſcribed at d and d ; In the four laſt Species , the Hyperbola lying to

and this makes a Tenth Species. wards D contains its Aſſymptote within it , but

If the two great Roots are equal, and the the other two are themſelves contained within the

third of the fame Sign with them , the Legs of Affymptotes.
If two of the Roots are impoſible, then there

Fig. 18 .
will be three pure Hyperbola's, without any Oval,

( See Fig. 20. )

Fig: 21.

IA

A

Fig. 22.

the Hyperbola lying towards D , will decuſſateone

another in the Form of a Node, by reaſon of the

Contact of the Oval. Which is the Eleventh

Species.

If the three Roots are equal, theHyperbolabe

Fig . 19.

D
E AI

Id

D

Fig. 234

C
o

comes Cuſpidate, without any Oval. Which is

the Twelfth Species.

If the twoleaſt Roots are equal, and the third

of the fame Sign with them , then the Oval va

Fig. 20.

t

A

D

Decufation, or Cufpis. And there are four Caſes

of this Species, víz. a Fourteenth, if the circum

ſcribed Hyperbola lie towards D , and a Fifteenth,

if the inſcribed Hyperbola lie towards D , a Six

teenth, if the circumſcribed Hyperbola lie under

the Baſe Dr of the Triangle Dad, and a Seven

teenth , when the inſcribed Hyperbola lies under the

ſame Baſe.

If two Roots are equal, and the third of a dif

ferent Sign fromthem, the Figure will be Cruci

form ; for two of the three Hyperbola's will decuf

ſate one another, either at the Vertex, or at the

Baſe of the Triangle made by the Aſſymptores.
Which

1

2
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Which two Species are the Eighteenth and Nine
teenth .

: Fig. 27

Fig . 24 .

E AND

А

Fig. 25.

D

the two Alfymptotes, with an intermediate Con .

choidal one . And this Conchoidal Hyperbola will

either lie on the ſame Side of its Afymptote that

the Afymptotick Triangle doth , or contrarily :

And theſe two Cafes conſtitute two other Species,

which are the Twentieth andTwentyforf.

Tm redundant Hyperbola's with three Diameters,

17. The redundant Hyperbolawhich hath three

Diameters , conſiſts of three Hyperbola's lying

within the Afymptotes,andthat eitherat the sides,

с

Id

Fig. 28.

If two Roots are unequal, and of the ſame

Sign , and the Third be of a different one, there

will be two Hyperbola's in the oppoſite Angles of

1

M
Fig. 26 .

it А

I

N

qlo

B Fig. 29,

or at the Angle ofthe Affymptotick Triangle,

Theformer Cafe makes the Twenty Second, this

Latter theTwenty Third Species,
7

Ving



CUR CUR

Fig. 33Nine redundant Hyperbola's with three Allymp

totes, converging towards one common Point.

18. Ifthe three Aſfymptotes do interfe&toneano

ther in one common Point, the 5th and 6th Species

will be changed into a Twenty Fourth, the Seventh

T

Fig. 30.

*
p

F

PR B
and Eighth into a Twenty Fifth , and the Ninth in

to a Tweuty Sixth Species, where the Anguin.al

doth not paſs through the Concourſe of the Af

ſymptote, and into a Twenty Seventb, where it

doth ſo ; in which Caſe theTerms b and d are

wanting, and the Concourſe of the Aſſymptotes is

the Centre of the Figure, equally diſant from all

its oppoſite Parts. And theſe four Species have no
Diameter.

The Fourteenth and Sixteenth Species may be

changed alſo into a Twenty Eighth Species, and the

Fifteenth and Seventeenth into a Twenty Nintb.

FO

Fig. 31 .

Fig. 34.

S

;i Fig. 32
Fig. 35.

1

Fig.
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Figi 36 .

If all the RootsA7, AP, AP, A a , of this

Equation a * b * + 0 * 2 + x + e,

bereal and unequal, che Figure will be an Augui

og'i

Fig: 399, 08:""

Pada d .

TTA

PP

Fig. 37

It

neal Hyperbola approaching towardsthe common

Aſſymptoteby a contrary Flexion, and with a Con

jugate Oval. Whichmakes the Thirty Third Species.

If the two middle Roots AP and Ap be equal

one to another, then the Oval. and the Anguineal

Fig. 40.

The Eighteenth and Nineteenthinto a Thirtieth,

and theTwentieth and Twenty Firſt into a Thirty

Firſt. And all theſeSpecies have but oneonly

Diameter. And finally, the Twenty Second and

Twenty Third Species, may be changed into a

Thirty Second, which hath three Diameters paſſing

through the Point of Concourſe of the Aſſymptotes.

T

P

Fig. 38. 7

will be joined, decuſſating one another in the

Form of a Node. And this is the Thirty Fourth

Species.
If three of the Rootsare equal, the Node will

be changed into a moſt Acute Cufpis in the Ver

Fig. 41 .

T

P

All which Changes will be eaſily understood, if

you ſuppoſe the Allymptotick Triangletobedimi
niſhed till it vanith into a Point. .

Siz deficient Hyperbola's, having no Diameter.

19. If, in the firſt Caſe of the Equations, the

Term ax ' be Negative, the Figure will be a de

. ficient Hyperbola, having one only Aſſymptote, and

only two Hyperbolick Legs running out infinitely
towards the Side of the Aſſymptote, butquite con

trary ways ; and this Aſſymptote is the firſt and

principal Ordinate AG. If the Term ey be not

wanting, the Figure will have no Diameter ; but tex of the Anguineal.

if it be wanting, it will have but one : In the for- Thirty Fifth Species.

mer Caſe the Species are thus enumerated :

And this conſtitutes a

If
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lf of the three Roots, having the fame Sign, | Equation ax + b * * # C # + d, are real,

the two greateſt, Ap.and A + , are equal to one unequal, and of theſame Sign ; then the Figure

another ; then the Oval vaniſhes into a Point. will be a Conchoidal Hyperbola , with an Oval on

Which makes a Thirty fixth Species. (See Fig.43.) its convex Side. And this is a Thirty ninth Species.
IF any two Roors are imaginary, there will re- If two of the Roots are equal , and of the ſame

main theAnguinealalone, and thisPure, without Sign, but theThird with a contrary Sign , the Oval

any Oval, Decuſation, Cuſpis, or Conjugate Point.

Fig. 47

Fig. 42.

A

t
Fig . 43

.

will lie on the Concave Side of the Conchoida

Hyperbola. And thismakesa Fortieth Species:

If the cwo leffer Roots A T, At, are equal,

and the third A7, be of theſame Signwith them ,

Fig. 460

T

TA

7 A
T

ܐܝܝ

If the Anguineal don't paſsthroughthe Point A ,

it makes the ThirtySeventh Species ; but ifit dorn

paſs through 4 , ( as it will do when the Terms b

and d are wanting ) then that Point will be the thenthe Oval and the Conchoidal will be joined ,

Centre of the Figure, biſe& ing all Right Lines decuſſating one another like a Nodę. Whichis

drawn through it, and terminated both ways by a Forty firf Species.

the Curve. And this is a Thirty eighth Species. If the three Roots are equal,the Nodus will be

Şeven defe & ive Hyperbola's, having a Diameter. changed into a Cuſpis, and theFigurewill bethe

20. In the other Caſe , where the Term ey is

wanting, and conſequently the Figure hath a Di

ameter ,if all the Roots A T, At A T , of the

Fig. 47.

Fig. 45.

A

TÉ.

AL

Vol. 2
BB

Cofford
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Ciford of the Ancients. And this makes a Forty, are partly Hyperbolical, and partly Parabolical;

fecondSpecies.
that is, the Parabolick Legs, by being continually

If the two greater Roots are equal, and the

Third of the ſame Sign with them , then the Con Fig. 50.

Fig. 490 .1

!

TT
PAA.

T

IS
T

drawn out, are joined with the Hyperbolical Leg

which are next to them . And this is the Forty

choidalHyperbola, will have a Conjugate Point fixth Species.
at its Convexity. Which is a Forty third Species. If the two leſſer Roots are equal, and the Third

If two of the Roots are equal, and the Third of the ſame Sign with them ; chen will the Oval,
have a contrary Sign ; the Conchoidal Hyperbola

will then have a ConjugatePoint at its Concavity.

Which makesa Forty Fourth Species.

If two of the Roots are impoſſible, there will

be a pure Conchoidal without either Oval, Node,

Fig. 51:

Fig. 48.

PA

9
S

1

لاب and one of thoſe Hyperbola ParabolickCurvesbe

joined , and interfect one another in the form of a

Node. Which is the Forty ſeventh Species.

If the three Roots are equal, the Node will turn

Fig. 52.Cuſp , or Conjugate Point. And this is a Forty

fifth Species. ( See Fig . 49. )

Seven Parabolick Hyperbola's, having no Diameter.

21. If in the firſt Caſe of the Equations, the

Term a x } be wanting, but theb b x be not wan

ting ; then the figure willbe a Parabolick Hyper

bola, having two Hyperbolick Legs to oneAr P A

fymptote S AG , converging towards one and the
T

ſame Sign. If the Term ey bę not wanting, the

Figure will have no Diameter , but if it bewant
S

ing, it will have one only : In theformer Caſe the

Species will be theſe .

If the three Roots A P , A , A +, of this

Equation b x } + cx ? + dx + Io, be une

4 .

qual, and have the ſame Sign , the Figure will con

lift of an Oval, and of two other Curves, which into a Cuff. Which makes a Forty eighth Species.

'If

ее

3
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If the two greateſt Roots are equal, and the Parabolick Curves will be joined , decuſſating one

Third hath the fame Sign with them , the Oval another in the form of a Croſs. And this is the

Fifty firf Species.

Fig. 53 . If the two Roots are unequal, and of the ſame

Sign, and the Third have a contrary Sign, the Fi.

gure will become an Angineal Hyperbola about the

Fig. 56.

G

PA

7

T P AT

T

1

will vaniſh into a Conjugate Point. Which is the

Forty ninth Species.

If two of the Roots are impoſſible, the two Afymptote AG, together with a Conjugate Pa

Hyperbola Parabolick Curves will remain pure, rabola. And this wiħ be a Fifty ſecond Speciees.

( Sec Fig . 53. )

Four Parabolick Hyperbola's which have a Di.
ameter .Fig. 54

22. In the other Caſe, where the Term ey is

wanting, and the Figurehath a Diameter, if the

two Roots of thisEquation b %% + % +d =0

Fig. 575

e
A '.

AА B

without anyOval, Decuſation ,Cufp ,or Conjugate

Point. And this will make a Fiftieth Species.

If two of the Rootsbe equal, and the Third are impoſible, there will be two Hyperbola Pa

have acontrarySigntothem, then the Hyperbola | A B , and one on one side, and theotheronthe
rabolick Figures equally diftantfrom the Diameter:

Fig. 55.
other, which will conſtitute a Fifty third Species.

Ifthe two Roots ofthis Equation beimpoflible,

the Hyperbola Parabolick Figures will join, and

Fig. 58

T

p

W

A
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interſectone another in the Form of a Cro's. And duced will be the Hyperboliſm of an Hyperbola ,

this will be a Fifty fourth Species. Ellipſis or Parabola , according as the Term cx is

If the Roots are equal, and have theſameSign, Affirmative or Negative, or quitewanting.

there will be aConchoidal Hyperbola with a Para- The Hyperboliſm of an Hyperbola hath three

Afymptotes, of whichone is the firſt and principal

Fig. 59.
Ordinate Ad, the other two are .Parallels to the

Abſciſſa AB, and equidiſtant from it on each Side

of it.

In the principal Ordinate A d, take Ad, Ad

equal both waysto the Quantity ✓ : c ; and thro '

the Point d and s, drawdg, fg as Affymptotes, :

parallel to the Abſcilla AB.

When the Terme y is not wanting, the Figure

B hath no Diameter. In this Caſe, if A Pand Ap,

the two Roots of the Equation c xx +

= 0, are realand unequal ( for equal they
4

cannot be, unleſs the Figure be a Conick Section ; )

then will the Figure conſiſt ofthree Hyperbola's
oppoſite to one another ; of which , one lies be

e e+

Fig. 61 .bola on the ſame side of the Afymptote. And

this makes a Fifty fifth Species.

If the Roots have contrary Signs, there will be

a Conchoidal Hyperbola on onesideof the Aflymp-.

Fig. 60.

a

PPA B

с

S
TI

T !
Al B

l

tween the parallel Aſſymptotes, and the other two

without them. And this is a Fifty ſeventh Species.

If the two Roots are impoſſible, there will be

two oppoſite Hyperbola's without the parallel Al

ſpmptotes, andan Hyperbolical Anguineal within

tote , and a Parabola on the other. And this makes them . This Figure is of two Species ; for it hach

a Fifty fixth Species.
Fig. 62.

Four Hyperboliſms of the Hyperbola.

23. Whenever in the firſt Caſe of the Equations,

the Term a xi and b x x are both wanting, the

Figure will be a Hyperboliſm of ſome Conick

Section .

I call that the Hyperboliſm of a Figare, when
d

theOrdinate comes out by dividing the Rectangle

under the Ordinate of that Figure and a given

A

Right Line, by the common Abſciſa. By this

means a Right Line is changed into a Conick

Section, and every Conick Section into ſome one

of thoſe Figureswhich I here call the Hyperboliſms

of the Conick Sections. For the Equation for

the Figure, of which we now ſpeak, viz.

yy + ey = cx + d , gives the Ordinate

+ vee + 4 dx + 40 **
; which is gene

sated by dividing the Rectangle under'the Ord . of

the Conick Section, vee + dx +46 * *

and a given Right Line m, by the common Ab

fcilla . Whence it is plain, that the Figure pro

e

2 X

-
-
-

2 ክ
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Fig . 63.
Fig. 65.

1

ld
PA

IE

A

But if the Term d be wanting, the Figure will

have a Centre without any Diameter, which will

Fig. 66.

no Centre when the Term d is not wanting, but

if d be wanting, the Point A is its Centre. The

former of theſemakes a Fifty eighth, the latter a

Fifty ninth Species.

But if the Term ey is wanting, the Figure

will conſiſt of three oppoſite Hyperbola's, of which

one will lie between the parallel Aſſymptotes, and

Fig . 64.
PA FL

t

ld

la

ot

be the Point A. And this makes a Sixty ſecond

Species.

And if the Term ey be wanting, and not d ,

the Figure will be a Conchoidal Hyperbola to the

Fig. 67.

theܐܳܬ other two without, as in the 54th Species :

And beſides this, it will have a Diameter,which

is the Abſcilla A B. And this conſtitutes a Six

tieth Species. А) 7

Three Hyperboliſms of the Ellipſe.

24. The Hyperboliſm of an Ellipſis is determi

ned by this Equation x yy tey = cx't d ;

and hath only one Aſſymptote, which is the prin

cipal Ordinate Ad. If the Termey be not want

ing, the Figure will be an Anguineal Hyperbola

without any Diameter ,and even without any Cen- Affymptote AG, and will have aDiameter without

tre, if the Term d be not wanting. Which makes any Centre, that is, the Abſciſa AB. Which

the Sixty for Species. makes a Sixty third Species,

Two Hyperboliſms of the Parabola .

25. The Hyperboliſm of a Parabola is determined

hy this Equation xyy + ey = d ; and hath two

Aſſymptotes, the Abſciſla A B, and the firſt and

principal Ordinatė AG . Butthe Hyperbola's in

this Figure are two, not lying in the oppoſite An

gles
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Fig. 68.

gles of the Afymptote, but in the contiguousor it were the Figure of a Trident. And this Figure

adjoining ones, aud that on each side the Abſciſſa is that Parabola by which Des Cartes conſtruded

Equations of fix Dimenſions. This therefore is

the Sixty fixth Species.

Five Diverging Parabola's.

27. In the third Caſe the Equation wasJJ =

a x3 + b * * * * + d ; and deſigns a Parabola ,

whoſe Legs diverge from one anothe.,and run out

infinitelycontrary ways. The Abſcilla A B is its

Diameter, and its five Speciesare theſe :

PA
R If, of the Equation a x ! + bx x + Citd

50, all the Roots AT, AT, A t, are real and

unequal; en the Figure is a divergingParabola

с

Fig. 70 .

G

Fig. 69.

B

с

Al

Fig. 71 .

IG1

A B; and even without any Diameter, if the

Term eybe there, but with one if that be wanting.

Which two Species are the Sixty fourth and Sixty

fifth.

la Art B

A Trident.

26 In the ſecond Caſe of the Equation there is

xy = ax : +bx x + x + d : And the Figure

in thiscaſe will havefour infinite Legs, of which

Fig. 76.
of the Form ofa Bell, with an Oval as its Vertex.

And this makes a Sixty ſeventh Species.

A 13

two are Hyperbola's about the Affymptote AG

tending towards contrary Parts , and two converg

ing Parabola's, and, with the former, making as
18
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If two of the Roots are equal, a Parabola will

be formed , either Nodated by touching an Oval,

If two of the Roots are impoſſible, there will

( See Fig. 73. )

Fig. 72.

Fig. 76

G

1
IT A

t ! A B

Fig. 73.

be a pure Parabola of a Bell-like Form . And this

makes the Seventy firſt Species.

The Gubical Parabola .

28. In the fourth Caſe, let the Equation be

ly = ax + b * * +63 + d; then will it denote
A lt B

Fig: 77

A
2

A Bв

ór Pun &tate, by having the Oval infinitely fmall.

Which two Species are the Sixty eighth and Sixty
ninth .

If three of the Roots are equal, the Parabola

will be Cuſpidate at the Vertex. And this is the

Fig: 75.

dB the Cubical Parabola with contrary turn'a Legs.

And this makes up, or compleats the Number of

the Species of theſe Curves, to be in all Seventy
two.

Of the Geneſis of Curves by Shadow's.

29. If the Shadowsof Figures are projected on

an infinite Plane illuminated from alucid Point,

Neilian Parabola , commonly called Semi-cubical. the Shadows of the Conick Sections will always

Which makes the Seventieth Species. be Conick Se & ions ; thoſe of the Curves of the

Second Gender, will always be Curves of the Se

cond Gender ; and the Shadows of Curves of the

Third Gender, will themſelves be of the ſame

Gender, and foon in infinitum . And as a Circle,

by the Projection of its Shade, generates all the

Conick Sections; ſo will the five diverging Para

bola's ſpoken of in ch. 28. by their Shadows gene

rate and exhibit all Curves of the Second Gender;

and ſo ſome more ſimple Curves of other Genders

may be found, which, by the Projection of their

Shadows froma lucidPoint upon a Plane, ſhall

form all other Curves of the fame Kinds.

of

I
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and that double Point will be in the Concourſe of

Of the double Points of Curves.
the deſcribent Legs AD and B D, when the An

gles B A P, A B P vaniſh together. And the

30.
I ſaid above, that Curves of the Second Curve deſcribed , will be one ofthe Second Gen.

Gender might be cut by a Right Line in three der, if the Angles BAD, AB D vanith together

Points ; but two of thoſe Points are ſometimes co - otherwiſe 'will be one of the Third Kind, and

incident. As when the Right Line paſſes by an then it will have two other double Points in the

Oval infinitely ſmall, or by the Concourſe of two Poles Aand B.

· Parts of a Curve mutually interſecting each other,

or runningtogetherinto a Cuſpis. Andif at any The Deſcription of the Conick Section byfivegiven

time all the Right Lines tending the ſame way
Points.

with the infinite Leg ofany Curve, do cut it in one

only Point, ( as happens in the Ordinate of the 32. A Conick Section is determined by having

Carteſian, and in the CubicalParabola , and in the five of its Points given ; and may be thus defcri

Right Lineswhichare parallel to theAbſciſſa of bed by them : Let the five Points be A , B , C , D ,

theHyperboliſmsof Hyperbola'sand Parabola's ;) and E ; join any three of them together, as lupa

then you are to conceive that thoſe Right Lines poſe A , B and C, and form the Triangle ABC ,

paſs through two other Points of the Curve (as I and ſuppoſe any two of its Angles, as ČAB and

may ſay ) placed at an infinite Diſtance; and theſe C B A, to revolve round their VerticesA and B ;

two co-incident Interſections, whether theybeat and when C, the Interſection of the Legs AC,
a finite or an infinite Diſtance, I call the double BC, isſucceſlively applied to the other twoPoints

Point. And ſuch Curves as have this double D , E , let the Interſection of the other Legs AB

Point, may be deſcribed by the following Theo- and B A , fall in the Point P and Q. Let allo

remś. the Line P Q be drawn, and infinitely produced ;

and let themoveable Angles be ſo turned sound ,

Theoremsfor the Organical Deſcription ofCurves . that the Interſectionof the Legs AP and B P, may
deſcribe the Right Line PQ And then will the

31. Theor. I. If two Angles, as PA D and Interſection of the two other Legs,C , deſcribe the

PBD, whoſe Magnitude is given, be turned round propoſed Conick Section , by Theor. I.

the Poles A and B ;given alſo in Poſition ; and

their Legs AP, B P, by their Point of Concourſe | The Deſcription of Curves of the Second Gender

having a double Point, by Joven given Points.

Fig. 78.
33. All Curves of the Second Gender which

have a double Point, are determined from their

ſeven given Points, of which oneis that double

Point. And by means of thoſe Points they may

be thus deſcribed : Let there be given any ſeven
E

Points of the Curve tobe deſcribed, as A, B, C ,

D , E , F , and G ; of which A is the doubts

Point . Join A withany two other Points, as ſup

poſe B and C ; and then letboth the Angles C AB,

and alſo either of the other two Angles of the

Triangle ABC ( as the Angle A B C ) revolve
roundthe two Vertexes A and B. And when the

Point of Concourſe C , of the Legs AC, B C , is

ſucceſſively applied to the four remaining Points

D, E , F , and G ; let the Concourſe of the two

other Legs A B and B A, fall in the four Points

P, deſcribe a Conick Section paſſing thro' their P , Q ,R ,S. Through theſe fourPoints, andthe

Poles A and B ; except when that Right Line fifth Point A, deſcribe a Conick Section ; and let

happens to paſs through either of the Poles Aor the aforeſaid Angles C A B and CB A, forevolve,

B ; or when the Angles B.A D and ABD vaniſh that the Point of Concourſe of the LegsAP,

Cogether into nothing; for in ſuch Caſes the Point P B, may deſcribe that Conick Section: Then

will deſcribe a RightLine. fhall the point of Concourſe of the other Legs

AC , B C, deſcribe the Curve propoſed, by Theor.

II . If the firſtLegs AP, BP, by their Point of the ſecond.
Concourſe P, do deſcribe a Conick Section paf- If inſtead of the Point C , the Right Line BC

ling through the Pole A; then will the two other be given in Poſition , and which thall touch the
Legs A D , B D, by their Point of ConcourſeD, Curve to be deſcribed in B ; then the Lines AD,
deſcribe a Curve of the Second Gender, paffing ) AP, will be coincident ; and inſtead of the Angle

through the other Pole B, and having a double D AP, there will be a Right Line revolving round
Point in the firſt Pole A , through which the Co- the Pole A.

nick Sections, except 'when the Angles B AD, If the donble Point Abe infinitely diftant, the

ABD, vaniſh both away together; for then the Right Line will perpetually tend with a Direction
Point V will deſcribe another Conick Section towards that Point, and will be carried with a
paſſing through the Pole A. parallel Motion, while the Angle A B C revolves

about the Pole B.

III. But if the Conick Section which the Point Theſe Curves may alſo be deſcribed after another

P deſcribes, paſs through neither the Pole A , nor manner, by the Third Theorem ; but 'tis enough
B; then the Point D will deſcribe a Curve of the to ſhew you the most ſimple way of their Del

Second or Third Gender, having a double Point ; cription .

After

B
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After the ſame Method may Curves of the ways be deſcrib'd by finding their Points by plain

Third , Fourth , and yet higher Genders, be de. Geometry.

ſcrib'd ; not at all indeed, but ſuch as by ſome As if this Equation were to be conſtructed,

commodious Ratio may be delcrib'd by local Mo
tion : For how commodiouſly, to deſcribe fome * " * + a * " ° + bxº + 0x8 + .dx? texo

Curves ofthe Second or higherGenders,when they ) + fx ' + g ** + bx ' + i xx + kx + 1 = 0o :

have no Common Point, is a Problem that muſt be and the Cubical Parabola be ſuppoſed to be deſcria
reckoned amongſt the more difficult ones. bed ; let the Equation for that Cubical Parabola

be x = ) ?: Wherefore ſubftituting y for x ' , the

The Conſtruction of Equations by the D : fcription of Equation will put on this Form,
Curves.

34 tayys + c x xy + f xxy ti x x

The Uſe of Curves in Geometry is , that by their +6 : + dx + 3 * tkx

Interſections Problems may be ſolved. Let anEqua te 十 h +

tion be propoſed to be conſtructed having NineDi.
mentions, as 29 * - + bx ? + 0 * + d x'text Which is an Equation to a Curve of the Third

+ f * + gxx + bx + k = 0 ; where b , c, Gender, by whoſe Deſcription the Problem may

tm
be ſolved . And this Curve may be deſcrib'd by

d, & c. fignify any given or known Co-efficients, finding its Points by plain Geometry, becauſe the

adfected with the Signs + and — Ler an E- indeterminate Quantities relate not to above Two

quation to a Cubical Parabola x = y be aſſumed :
Dimenfions.

Then will the former Equation , putting y for x } ,
In the Memoires of the French Academy

Aand thus, y'+ Oxycy + d xx9 + exy of Sciences for the Year 1699 , there is a Me

+ my + fxi + 5xx + bx +ok = 0, be an thod for finding the Curves, which Bodies rifing

Equation to another Curve ofthe Second Gender, towards, or alcending from the Horizon, will

wheremor f may either be wanting or affum'd deſcribe , let the Ratio of the Time of the De

ac pleaſure. And by the Deſcriptions of theſe ſcent or the Aſcent, and the Acceleration or

Curves and their Interſections, there will be found Retardation be what it will . Communicated by

the Roors of the Equation at firſt given to be con , Mr. Varignon .

-ftructed .
CUSPIDATED Hyperbola, is a kind of Hy

Note, 'Tis enough to deſcribe the Cubical Paperbola whole Two Parts concur and terminate

rabola once. in the Angle of Contact.

It the Equation to be conſtructed, by reaſon of
CUSTUMARIUS , was 'an inferior Tenant

the two lat Terms h x and k being wanting, is in Soccage or Villenage, who , by Cuſtom, is on

depreffed to ſeven Dimenfions ; the other Curve, bliged to pay ſuch and ſuch Service of Work

by expunging m, will have a Double Point in the and Labour for bis Lord . Dr. Kennet.

Beginning of the Abfciffa, and therefore may eati- CUTTER of the Tallies, is an Officer in the

ly be deſcrib'd as above. Exchequer, that provideth Wood for the Tal.

If the Equation to be conſtructed hath the three lies , and cuts the Sum paid upon them , and then

laſt Terms g * x + bxtk wanting , and there- caftech the ſame into the Court to be written

fore is but of fx Dimenſions, the orber Curve, upon .

expunging f, will become a Conick - Section. CYCLOID. Beſides the Segment of the Semi

And if thefix laſt Terms being wanting , the cycloidal Space, firft found quadrable by Sir Chris

Curve be reduced to three Dimenfions, its Con- topher Wren ,and afterwards by Mr. Huygens, and

Atruction will fall in withDr. Wallis's, by the Cu- allo the Trilinear Part of it, which is plainly 10 ;
bical Parabola and a Right Line. Dr. Wallis, in Phil. Tranſ. N. 217. P. II . pro

Equations may alſo be conſtrueted by the Hyperbo. duces , from his Tracts de Cycloide and de Motu ,

liſm of a Parabola with a Diameter. Suppole this ſome other Portions of the Cycloid which are ca
Equation of nine Dimenfions, and wanting its pable of being ſquared. And the ſame Excellent

laft Terin ſave one , were to be conſtructed, a + Author, in N. 229. P. 561. Thews, That this Fi
cxx + d x } + e x* + fx5+ 8 *+ b ' *? + gure of the Cycloid was conſidered long before the

Fm
Time of Merſennus and Gallileo, cho'noc,throughly

k * + / * ° = o. Let there be an Equation af. underfood 'till this preſentAge : For in the Math.

ſumed to that Hyperboliſm ; thus , * xy = 1 ; Works of Bovillus, publith'd at ſeveral times be
[ween 1501. and 1510. the Curve which we now

and ſubſtituting y for the Equation to be call the Cycloid,was then confiderd : and yet noc
firft by Bovillus neither, for Cardinal Cuſanus,

conſtructed will be changed into this Form , ay as appears by an AntientManuſcript of his works,

teyy + d xyy tey + fxy+ m xxy to tranſia ed by 7. Scoblant in the Year 1451. 'bad
thx + k x x + 1 x = 0, which denotes a taken it into Conſideration before. Indeed the Fin

Curve of the ſecond Gender , by whoſe Deſcripti. gure , both in the Manuſcript, and in the Bafil E

on the Problem may be ſolved , and of the Quan- dition of his Works, is ill drawn; but being cor
tities m ands , either may be wanting or affúmed rected by the Cardinal's own Words, it plainly
at pleaſure . repreſents the Modern Cycloid .

By the Cubical Parabola and Curves of the In Philos. Tranſ. N. 94. you have a Demonſtra

Third Genders, all Equations may be conſtructed tion of the Synchroniſm of the Vibrations made

not exceeding twelve Dimenſions ; and by the in a Cycloid ; that is , of a Pendulum of a due

ſame Parabola, and a Curve of the Fourth Gen. Length , vibrating between Two Cycloids : For

der, all Equations not exceeding fifteen Dimen ſuch a Pendulum will move in a Cycloid , and

fions , and to on infinitely. And theſe Curves of conſequently its Vibrations will be Synchronal.
the third , fourth , and ſuperior Genders, may al TO

Vol. II.
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To inveſtigate the Area's of Cycloidal Spaces .
CONSECT A R T III.

Let A MC be a Vulgar Semi-cycloid, and the The Space comprehended between the Chord

Generating Circle A P B from any point in the AC, and the Curve A MC, is equal to the A

Ordinate, v. g. li Draw M parallel to the rea of the Semi-circle A P B. For AMCB is

Baſe B C, cutting the Periphery of the Circle in equal to Parallelogram AC, and the Triangle

AC B is equal to Parallelogram AC ; there .

IK
fore tbe Space AMC A is equal to 4 Parallelo

gram AC, which is equal to the Area of the Se

mi.circle A P B, and ihe Space A MC A is e .

N qual to the Space A MCX = che inſcrib'd Tri

T

SF

angle ACB.

A

CONSECTARI IV .

M
Mi

e

RS

q Though the Quadrature of the whole Cycloi.

dal Space, or any indefinite Portion thereof, de .

D pends onthe Quadrature of the Circle ; yer an

infinite Number of Segments of tbe Vulgar Cy

cloid, may be ſquar'd without ſuppoſing the

ſame.

B Ler E A G be a Vulgar Cycloid, the Bale

E

p ; make the Parallelogram 4 F MQ, and draw cle AP B.I ſay, if the Point Q be taken atplea.

G , the

fm infinitely near FM, cutting & M produc'd ſure in the Axis'A B, and if C D betaken equal

in th , and the Curve in m.
Put A B = 21, 10 A Q and the Ordinates D M, 2 N , andthe

AQ = FM = x, u m = x, P = ; then (by Line MN connecting their Extremities be

the Property of the Circle) 2 r * - ** =y). drawn, the Segment of the Cycloid MENM

Rectangle Triangle P B DE Rectangle Tri.

Whence r ; - x : =y ), and ; = angle RB 2.
Draw O À X parallel to the Baſe, and NO,

And becauſe the Triangles DP Q , p P O are fi MKparallel to the Axis AB,anddrawtheRa

milar, therefore P & ( n ) : DP (r) :: P013) dij c P,CR.

Firſt, If the Ordinates D MQN be on the

contrary Sides of the Axis A B , then the Seg .

Cycloid, that the Arch AP + the Right Sine ment Me M N isequalto the Trapezium MKON
of that Arch P Q are equal to QM : There- Trilineal Figures A KM and A ON . Now

fore it is manifeft , that the Fluxion of the Ordi.

nate of the Cycloid QM, viz. MS, is equal to

the Aggregate of the Fluxions of the Arch AP.

and the Right Sine P Q ; that is, mS = P0 +
K

TX - XY

:

g

PPp = "*. Now it is the Nature of theVulgar
g

dor

ce

N

2 Y XXX

3

po =

rxx
x

+

g y

20 X X - X X X

Mu **
XX

G

and
MI

Prx P

conſequently the Rectangle Fu is equalto FMX

,273 - **

12rx N 2 rx — * *
B

# 52rx
x x : = to the Fluxion of the Area

AMF. But che Fluxion of the Portion of the the Trapezium M KO N is= IMK+; NO

Circle AP Q = xV2rx–xx ; therefore the Ko = (becauſe NO is = A 2 = CD, and

Area AMF and the correſponding Portion of KM = AD) ŚCA * KO = { ČA * AK +

the Circle AP Q are always equal. CA A. And by the Property of the Cy

cloid , 4 AC * A Kis= CA Arch AP + PD

CONSE C T A RT I. = Sector ACP + Triangle BCP = Sector

ABP. In like manner it may be demonſtrated ,

The Parallelogram AC is equal to the Semi-pe- that CAXAO is := SectorABR ;therefore

riphery A PB * A B = Four times the Semi- the Trapezium MKONisequal to Two Se .

circle APB A , and the Complement of the Cyoctors PBA = RB A. But, by the known

cloidal Space A MCB to the Parallelogram , viz. Property of the Cycloid , ibe Trilineal Fi.

AMC X is equal to the Semi-circleAPBA; gure AKM is equal to the Segment of the

therefore the Area of the Semi-cycloidal Space Circle AD P, and the Trilineal Figure A ON

AMCB, is equal to three times the Area of the is equal to the Segment A QR ; thereforeif from

Semi.circle APB A. the Trapezium M KON the Trilineal Figures

A KM, A O N be ſubtracted, and if from the

CONSECTART II. Sectors PBA, RBA, the Segments ADP.

A Q R be ſubtracted, there will remain the Seg .

The CycloidalSpace AMC B, is to the Cirement of the CycloidMeN M equal to the Tri.

cumſcrib'd Parallelogram AC, as 3 is to 4 . angles P D B + B QR.

Secondly ,
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Secondly, But if the Ordinates QN, D M be Segment APQ ; therefore the Sector of the

on the ſameside of the Axis A B, then the Seg. Cyloid D MAD is equal to the Triangle

ment of the Cycloid Me NM = Trapezium

MKON+ Trilineal Figure AON - Triline
к А.

al Figure AKM . Now the Trapezium MRON
MO : N

= MK + ONXOK = CAX A K

EC AX AO = Sector PBA- Sector RBA

D

a

R

ко

P

KK

e ; then

21 D.
E B

с

PB & ; and conſequently the Sector of the Cy

cloid D MAND is equal to the Iſoſceles Trian

с gle B P R
B

E

8. And as we have thus ſquar'd an infinite

therefore if we ſubſtitute the Circular Segments Number of Cycloidal Segments and Sectors, 10

ADP,A QR in theplace of the TrilinealSpa; an infinite Number of Cycloidal Zones,(viz.

ces AKM , À ON ,we ſhall have the Cycloidal Spacescomprehended between the Portion of the

SegmentmeNM = SectorPB4 Sector Curve MN,the Portion of the Axis Q D, and

RB A +Segment AQR - SegmentADP the Ordinates N, DM) maybeſquar'd from

Rectangle Triangle PDB — Rectangle Trian- the ſamePrinciples :For ifwe conliderthat the

gle R B & External Space AKM is equal to the Segment
5. If the Points D and & coincide, then it is ofthe Circle 4PD, and that A P = , we

manifeſt thatBD or B= BC,and the mayfindthe Value ofanyCycloidal Space in

Rectilineal Figures and Circular Segments ; and

ChordMN is perpendicular to the Axis 4 B, thereforeif it be requir'd thatthe ſaid Cycloi

and the Segment Me A N M will be equal to dalSpace ſhou'd be ſquarable,it isplain that thoſe

Terms wbich conſiſt of circular Segments, muft

deſtroy one another,and conſequently be put = 0 ;

from which Suppofition the Quantities which

А. were affum'd at firſt may eaGily be determin'd .

N Ex. gr. Let it be requir'd to determine the Right

C
Lines CQ, C D in the Axis AC, ſo that the

Mo Cycloidal Zone DMNQ be ſquarable. Suppoſe

I 고 AC= 4, CQ= x, CD = 2 OR = P , DP

= 9 , AR or NR = U, A P or MP

the Sector ACR = 144, and the Sector ACP,

E
B

к с А

N

I

an Equilateral Triangle inſcrib'd in the Genera M

ting Circle, and Space MPB AM will be equal
P

to chree times the Area of the Triangle CP B.

Which was firſt diſcover'd by the Excellent Mr.

Hugens.

E
B

6. But if the Point D fall in the Center, then

I will be in A, and the Segment Me N M will

degenerate into that which the Celebrated Mr.

Leibnitz firſt ſquar'd, without having Recourſe to = {ac, and conſequently the Segment A QR

the Area of the Circle. And the laid Segment or the Figure AO'N, is = ACR - COR =

Me NM will be equal to the Rectangular Tri-lau - px ; and the Segment À DP, or the

angle PBDS the Square of the Radius. Figure A KM, is = ACP - CPD = c .

7. And to ſquare an infinite Number of Secali 13. But the Cycloidal Segment Agnis =

00 : - AON = LO - AQR = A & X
tors of the Cycloid : Allume any Point, l , in
the Axis A B ; and draw the OrdinateMon, LR + RN - AQR = AQXQR + AR

and take CD = Al ; and draw the Lines DM, AQR = a - ** p + u - au + * px =

DN : Then, I ſay, the Sector of the Cycloid ap- pxtau -- xu.

DMAND is equal to the Iſoſceles Triangle
And in like manner the other Segment ADM

PB R. For the sector of the Cycloid D MÅD is = 99-197 + şac- c.

is equal to the Trapezium DMKAD - Trili- And conſequently the Zone DMNQ = ADM

neal Figure AKM .But the Trapezium DMKA AQN is = aq- 19 - Ap + px +

Lac - 70 - au + xu.
is = D + AQ X AK = A CX AK = Whence it appears, that the Four firſt Mem

AC X Arch AP + PQ = to the Sector PB A, bers confift of Rectilineal Figures only, and that

and the Trilineal Figure A K M is equal to the the other Terms affected with u and c, hinder the

Vol. II. Сс 2 Zone

D
A
U

Ź

-

!
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Zone from being ſquarable. _Whence it is evi ax 2ax - xi
thereforej

dent, that if we ſuppoſe the Terms affected with

uand cmutually to deſtroy one another, then the
2 4 X X X

Cycloidal Zone D MNQ will be = aq -

$ 93.ap + px. And the remaining Terms ix Fix

must be — : 0 , cbat is , į ac - c - aut d xx 2a- x

x = 0 ; and if we ſuppoſe the Ratio of c to u

be given that is, as one Number is to another,

that ſo one Arch being given , the other may be
A

conſtructed Geometrically ) we may deftroy the

Quantities c and u , and find the Relation be

tween 3 and x. If it be u : c :: 1 : 2 ,
Z

then the Equation ; ac — C au + x u

= 0, becomes a 23
is + x = 0 ; and

4 + 2 *

K

conſequently z =
And if 1 : 1 ::

4

2a + 2 x

M
P

: 3 , then z =

E

; or if it be u : c ::

6

3a + 2 x

I : 4 ,
then

B

&c. in the ſame

2

D

8

Progreſſion.
And to find the Value of zin other Terms ; if

we ſuppoſe ce the Sine Complement of the

Arch A R to be given, then CD the Sine Com

plement of Double , Triple, Quadruple, &c. that
[

Arch may be found by common Algebra . There

2 xx da

fore if c be - 2 น ,
then ==

;

4 x ' - 34 a x

3
; or if c = S

N

8 x4 8 a 4 x x + aat

4 u, then =

&c. and

as

comparing theſe Values of 3with thoſe formerly dividing by - x)** ;
whence

found, we may find the Value of x in any Sup

4 + 2 x 0 = (ſuppoging * invariable)
Las V x

pofition. V. g. If c be = 2 u, then 7 = x xvza

2 X X aa

;
and conſequentl

y
8 *x + 2 a x and ſubſtituting this Value in

= 5a a. Whence x is = jat vaat 7 4 4

= a +Vaa = šatýa v 41. the General Theorem **+ j1 x? +

Hence it is manifeft, that if co be taken =

š a tý a v 41. And if the Ordinate ( N be

applied to the Axis in the Point & , and if the

Arch RP be taken = AR, and the Ordinate we hall have (becauſe ; = : V24 -— *

MPD be drawn ; then the Cycloidal Zone

DMNQ will be = aq- * - aptipx

= the RectilinealTriangles CAP + DAP 18.13*
CAR - AQR.

X xv2ax - xx

And thus an infinite Numbers of Cycloidal Zones

may be determin'd, which admit of a Quadra

ture, when the Proportion between the Arches

AR , R P is expreſs'd in given Numbers.

if c
-

53 u, then

-

X

X

4

> or

+ ;

X Y

24 X2
aixo

x 3

-

.3ر xy
4 x3

7162
4x 8 43 x 4

18.45 x x V 2ax — * *3

If the Curve Line A M D be a ſimple Semi-cycloid, 2V 44 a— 2 ax =MC = 12V EPS+ PBq

whoſe Baſe B D is equalto the Semi-periphery of = 2 E B ) = 2 MG , becauſe MC perpendi

the Generating Circle B E A. ' Tis required to cular to theCurve in the Point Mis parallel to

find the Value of the Ray of the Evoluta M C. the Chord B E.

Suppoſe AP = x , PM : = ), the Arch A & CONSECTARY I.

En, and the Diameter A B = 2 a ; then , by

the Property of the Circle, PE is = > 2 a x - x x If x be ſuppoſed = 0, then is AN = 2V 4 44

and by the Property of the Cycl.yu + 724x - xx; = 44= to the Ray of the Evolutain the Ver

therefore " ; = 4+

tex A ; aud if we ſuppoſe x = 2 a, then MC

:: But u equal

✓ 24x XX

= 2 v 4 a a 4 aa = o ; that is, the Ray of

the Evoluta in D, is equal to nothing ; and in A

ic

a X - XX
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it is equal to twice the Diameter of the genera- thus : Draw another Perpendicular, m C, infi

ting Circle ; and hence ' tis evident, that the E. nitely near the former, and another Ordinateme

voluta begins in D and ends in N , ſo that BN parallel to Me, and another Chord Be ; and on

is == BA. the Centers C and B deſcribe the little Arches

GH, EF ; then the Rectangular Triangles GHg ,

CONSECTAR r II. Efe will be ſimilar and equal ; for Gg is.

Ee (becauſe BG or Me is = Arch A E, and

The Evoluta DCN is a Semi-cycloid equal to Bg or me is = Arch Ae) and Hg or mg
the given Semi- cycloid D MA Compleat the - MG = Fe or Be - Be, and (47 Elem .

Parallelogram Bś, and on the Diameter DS 1.) GHEEF. Now the Angle Mcm is =

deſcribe the Semi- circle D IS, and draw DIEBe (becauſe the Perpendiculars MC, mc

parallel to MC parallel to E B ; then is the An- are parallel to the Chords E B , e B , and GH, EF:

gle BDI =EBD, and conſequently the Ar- The Arches that meaſure thoſe equal Angels are
ches DI, BE are equal ; but E B = MG = equal ; therefore the Radii CG, E B are alſo e.

GC ; thereforeGC = DI, and if IC be drawn, it qual, and conſequently M G is = GC ; whence

will be equal and parallel to DG . Now by the 'tis evident, that the Ray of the Evoluta MC
Nature of the Cycloid DG = Arch EB := Arch is = twice the Choard B E = 2 M G.
Dl ; therefore IC is = Arch Di, and conſe

quently the Evoluta DCN is ' a Semi-cycloid , CONSECTAR T.

whoſe Baſe is S N= the Periphery of the Ge

nerating Circle DIS ; that is , the Evoluta is e- We have proved before, that the Area of the

qual to the given Cycloid , and the ſame with it , Cycloid is triple the Area of the Generating Cir

only placed in a contrary Pofition . cle : This Truth may be proved from other Prin

ciples , as thus ; the Space MGgm, or the

CONSECT AR Y III. Trapezium MGHm (the Difference being in

comparably little) is = Mm + GH X MG
The Length of the Curve of the Cycloid DCN = GHXMG = EFX BE ; that is, the

is = 2 A B (= twice the Diameter of the Ge- Trepezium MGg m is = three times the Sec.

nerating Circle) and any Portion of the Cycloid, for 'E BF or E Be; therefore the Sum of all

asDC, is = 2CG= 201 = twice the cor- tbe Trapezia, viz. the Cycloidal SpaccMGBA

reſponding Chord in the Generating Circle. is equal to three times the Sum of all the Trian

gles, viz. the Circular Space BEZA ; and the

Another Solution . whole Cycloidal Space AMDB À is = thrice

the Area of the Semi- circle A EBA

The Length of the Ray of the Evoluta MC

may be determined without any Calculation ,

1

I

If

(
T
r
a i
t
i

1
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If the Curve AMD be a Semi- cyloid deſcrib'd by the Revolution of the Semi-circle A E B, on the Per

riphery of another immovable Circle BDG. ' fis requir'd to deſcribe the Evoluta of the ſaid Curve,

A

Z

K

B E
B

H

m

M V

D

N

S

C

B

71

K

BВ

D

V

N
.

in

M

А.

The Movable or Generating Circle may be , Circle ; and when the Semi- circle A E B comes

ſuppoſed to move either on the Convex or Con into the Poſicion MG B , in which Poſition it

cave Side of the Periphery of the immovable touches the Baſe B D in G , and the deſcribing
Point
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Point A , is in M, in the Curve of the Cycloid ;

then , from the Geneſis of the Curve, I infer, CONSECTARI I.

1. The Arch GM is = Arch GD, and the The Evoluta begins in the Point D, and tou

Arch G D of the moyable Circle is equal to the ches the Baſe BGD in D ; for the Chord G M

Arch GB of the immovable Circle. ( the Third Term in the Analogy) vaniſhes in

char Point.

2. MG is perpendicular to the Curve AMD;

for if we conlider the Semi-circumference MGB, CONSECTARI II.

or A E B, and the Baſe BGD, as being com

pos'd of an infinite Number of little ſtreight Lines, The Evoluta DCN terminates in the Point

and every one in one, equal to the correſponding N , ſo that then OA : 0B :: A B : BN ::

one in the other, 'cwill be manifeft, that the Se- O A ABI= OB) :0 B + BN (= 0 N ) ;

mi-cycloid AMD is composid of an infinite that is, O A , OB, O N are continually propor

Number of Circular Arches, which have for cional.

their Centers all the Points of Contact G ſucceſ.

fively, and are all deſcrib'd by the ſame Point M.
CONSECTARI III.

3. If on o, the Center of the immovable
If the Arch of the Circle NSQ be deſcribed

Circle, the Concentrick Arch ME be deſcrib'd, on the Center O, I ſay the EvolutaDCN may

then the Arches of the movable Circle, viz. MG, be deſcrib'd by the Revolution of the movable

aod E B will be equal, and alſo the ChordsMG Circle Gcs (whoſe Diameter is G S = B N )

and E B, and the Angles OGM, O BĘ will be about theimmovable Circle NS Q; that is , the

equal berween themſelves; for in the Triangles Evoluta D C N is a Semi-cycloid , Gimilar to the

O KM, O KE, the three Sides of the one are given Semi-cycloid AMD(becauſe the Diame

equal to the three sides of the other reſpective.

ly ; therefore the Angles MKO is = EKO,

and the Arch MG is = Arch E B, and the

Chord MG is = Chord E B , and KGM is

= KB w, and conſequently O G M is = OBE.

Theſe things being premis'd, let mc be

drawo perpendicular to the Curve A MD, and T

infinitely near MC ; draw alſo another Concen

trick Arch me, and another Chord Be ; and

on the Centers C and B deſcribe the Arches G H

EF : Then the Rectangular Triangles G Hg,

E Fe are equal and ſimilar ; for G g, or Dg

DG = Ee, or the Arch Be Arch BE ;

and H g. or mg MG is = Fe or Be- BE, IN

K
and conſequently the little Arch G H is = Arch

EF ; whence it follows, that the Angle GC H is

to the Angle E B F, as C E is to CG. It re

mains therefore to find the Proporcion between

thoſe Angles, which we may do in this man.

ner :

Having drawn the Radii O G, Og, KE, K , ters AB, B N of the movable Circles, are pro

ſuppoſe O G or O B = b , KE = a, 'tis evident portional to the Radii of the immovable Circles

that the Angle E Be is = 0 Be - OBE (or OB, ON ; for A B : OB :: BN : 0 N ) and in

OBE- O Be) = O Gm-OG M (or OGM an inverted Poſition, having its Vertex in D ; for

-OGm) = (having drawn G L, GV parallel ſuppoſe the Diameters of the movable Circles to

to C m, Og) L GMFOGV = GCHFGOS; be in OT(drawn at pleaſure from the Center O)

therefore the Angle GCH is = Angle E Be it will paſs through The Points of Contact S and

+ GO8. Now the Arches Gg , Ee being e G ; then if we ſay, A B or TG : B N or GS ::

qual, it is , Gog : Eke or 2 EBF :: Ke MG: GC, the Point C will be in the Evoluta ,

(a) : 0 G ( 6) ; and conſequently the Angle (by Conſtruction ) and in the Circumference of

che Circle GCS ( Prop. 31. Elem . 3. Prop. 6. E

GOgis = 24 E B F , and GCH is = (eBF lem . 6.) becauſe the Angle G MT being a Right

E BF
b Angle is alſo ;

GOg) = 24 E B F; therefore GCH : MGT = CGS, therefore the 'Arch TM ( =
GB) CS :: GT : GS::06 :0S::GB :

b + 24

E BF (:: AE : CG) ::
NS ; therefore the Arch C S is = Arch NS ;

b2
:-1, and conſe

&

b

quently the unknown Quantity CG is = CONSECTARI IV.

BE : Which gives this
Hence 'ris evident, that the Portion of the

Curve of the Cycloid DC is = Right Line CM ,
CONSTRUCTION.

and conſequently thar DC : Tang . GC :: A B

+ BN : BN :: OB + ON : ON ; that is,
Say , As o A ( b + 2 ) : 0 A (6) :: BE or the Sum (or Difference) of both Diameters of

MGPGC; then the Point C will be in the Evo- the movable and immovable Circles) is to the

lura requir'd.
Semi-diameter of the immovable Circle, as DC

B
K

C

.

D C

-624

ergº, & c.

24

is
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is to the Tangent CG ; for the Triangles CMm , And oB : 04 + OB :: a B : amd;

CGH are ſimilar, therefore Mm :G H or E F And by Proportion of20 A + OB: 04 + 0B ::
:: MC: GC :: ( by Conſtruct.) O A + OB

Equalicy and Div . aB X AMD : AB X amd

iż 6 + 2 a) :(See Fig. 2. in Page the laſt but one) | That is , 2 0 K : 20k:: aB X AMD : AB X amd
O B (b) andconſequently the Sum of all the Mm,

or the Portion of the Cycloid A M , is to the Whence OK * A B : 0k * a B :: AMD : amd ;

Sum of all the E F. or Chord A E, or Tangent And dividing by 2 , BKO:Bk0 :: AMD : amd.
TM, as O ato B is to O B ; whence 'ris evi Q. E. D.

dent , that 0B : OA + OB = 20 K ) :: A

B : AMD , and OB : 20K :: AB - AE :
CONSECTARI VIII.

DM :: twice the Verſed Sine of į the Angle

MKG or EKB : the Portion of the Curve
Becauſe the Arches GD, GM are alway's e

M.And becauſe it is AM : Tang. T M :: 0 A qual between themſelves,it followsthat the An

+03 : 0 B ; thereforein the Vulgar Cycloid , foreif the Point D (where the Cycloid begins)
ge DOG : Ang. G KM :: GK : 0G ; here

AM : Tang. TM :: 2 : 1 . the Radii O G, GK, and the Point of Contact

G be given , the Poſition of the Point M, which
CONSECTARY V.

deſcribes the Cycloid , is found by drawing the

RayKM ; ſo that G K : GO :: DOG :GKM ;

The Trapezium MGHm is = {GH + Mm and all the Points of the Curve AMDmay be

6 determin'd Geometrically , when the Proportion

X MG ; but CG MG : CM between the Radijo G , G K can be expreſs'd
bŁ 24

in Numbers ; and conſequently, in that caſe,

2b + 2a
2b + 24 this Cycloid is a Geometrical Curve, and the ſaid

MG) ::GH :Mm
GH ; Cycloid is a Tranſcendent (or Mechanick ) Curve,

b
,

b + 21

when the Relation of OG 10 O C cannot be ex

therefore (becauſe) G H is == E F, and MG preís'd by any finite Number of Terms.

= E B) MG Hm is = 363 2axEFX EB ;
CONSECTARI IX.

that is, the Trapezium MGHm :correſponding If in Concentrick Spheres ſimilar Cycloids be
Triang. E B F ::: 36 = 2a: b. And becaule deſcrib'd , their Perimeters will be proportional

the Proportion univerſally obtains, ' tis evident, to the Semi-diameters of the ſaid Spheres.

that the Cycloidal Space MGB AM (See Fig. 2 .

in Page the laſt but one) (comprehended under
CONSECTARI X.the Right Lines MG, A B, the Bale G B , and

the Portion of the Curve A M ) is to the corre.

ſponding Segment of the moveable Circle BEZ
And becauſe the Length of the Curve of the

A B , as 36 + 2 a is to b ; and the whole Cy? Cycloid AMD is proportional to the Rectangle

cloidal Space AMDB A'is to the Area of the BKO, ’uis plain , that in Vulgar Cycloids the

Semi-circle AEB A , as 3 b + 2 a is to b.
Curve is proportional to the Diameter of the Ge

nerating Circle .

CONSECTAR
I VI.

SCHOLIO M.

If we imagine o B, the Radius of the immo

vable Circle , to become infinire, the Arch AGD By help of ſuch Principles as elefe, the Great Sir

will become a freight Line, and the Curve Iſaac Newton has advanced ſeveral wonderful

AMD will be the Valgar Cycloid ; and in this
Concluſions concerning the more exact meaſuring

Cale AB, the Diameter of the movable Circle ,
of Time by Pendulums: As for inſtance,

is = 0, in reſpect of that of the imnoveable Cir

cle : Whence, 1. becauſe b + 2 a is b, it is
1. If within the Globe. BGD the Cycloid

MG : GC :: b : b ; that is, MG is = GC, andconſequently if BN be taken = AB, and NSDAQ be deſcrib'd, being bilected in A , and ter

be
ininating in the Surface of the Globe in D and 2 ,

will be generated by the Revolution of aCircle and it o A be produc'd ( bilecting D Q in B )

unto N , ſo that 0 A, OB , ON :; and theGlobe
(on the Bale NS) whoſe Diameter is = AN.

2. The Porrion of the Cycloid A M, is to the
NS be deſcrib’d on the Center O, and the Semi

correſponding Chord of the Circle A E :: 26 :1 cycloids ND, NQ be deſcrib'd within theſaid

b ;'this is evident from 5. 4. of Hages's Finxions. Globe ; then a Perculum ſuſpended to the Point

3. The Space MG B A is to theSegment BEZ Ä N, and equal to N A ,will vibrate in the Cycloid

: 36 : 6; which is alſo evident from5. 5. of the DAQ, the ſame being deſcribedby the Evoluti

ſame Book.
on of the Cycloidal Cheeks ND, N 2. And

ihus a Pendulum may be made to vibrate in any

CONSECTARI VII .
ſuch given Cycloid .

The Length of the Semi-cycloidal Curve is 2. If the ſaid Pendulum vibrate in the Cycloid

proportional to the Rectangle B KO, if the Se.DAQ by the fole Force of its own Gravity ,

mi-diameter of the immovable Circle be the and if the Force of Gravity in every Point of the

ſame. Let B A be the Diameter of one , and Curve D A Q be as its Distance from the Center

Ba the Diameter of another movable Circle ; o then the Vibrations ( qual or unequal ) of the

and let O B be the Radius of the iminoveable Pendulum , will be performed in equal times .

Circle common to both : Then , by S. 4. Let MT touch ihe Cycloid in M , and draw

OB: 0 A + OB :: AB : AMD ; Ox perpendicular to MX ; then, becauſe the

Force
2
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Force ofGravity is as O M , it may be reſolved repreſent the Force of Gravity , then MX, orMT,

into the Parts O X, MX. Now 'tis evident, that or MA, will repreſent the accelerating Force in

the ForceO X,being parallel to the Thread PM, the Cycloid , & c. Ergo,
has no ocher Effect but to diftend the ſame, and is

The ſame Excellent Perſon has enrich'd this Theo.

N 17 with many more ſublime Diſcoveries , which,

for Brevity's Sake, I omit ; this being ſuficient

to give the unacquainted Reader a Taſteof the

P
Uſefulneſs of the Doctrine concerning the Rectie

fication of the Curves,

S

LE M M A.

B

In every Triangle B AC, if the Angles ABC ,

AC B, and CAD the Complement of the Oba

tuſe Angles C A B to two Right Angles, be infi.

nitely little ; ISay, they are proportional to their

oppoſite Sides A C, A B, BC.

D

dem . A

M

X

For if a Circle be circumſcrib'd about the Tri.

angle A B C , the Arches AC, A B, B AC, which

meaſure double the ſaid Angles, will be infinitely

jittle alſo , and conſequently they will be equal to

heir Chords or Subtendents.

E

rence.

totally deſtroyed by its Reſiſtance ; therefore the
D

Force MXonly accelerates the Motion of the Pen A

duluin M in the Cycloid, and the Acceleration of

the Pendulum in the Cycloid is always proporti

onal to this Accelerating Force. Now the Trian

gles O XT, MGT are ſimilar , and O T and GI

are invariable Quantities ; therefore MX is al.

ways proportional to MT, and MT is proporti.

onal to the Curve of the Cycloid MA : There- And if the Sides AC, AB, B C of the Tri

fore if iwo Pendulums N P M , N pm be demir - angle A B C be finite Quantities , ' tis plain that

ted from M, m at the ſameInſtant of Time, they then the circumſcrib’d Circle muft be infinitely

they will be accelerated in proportion to the Arches great, that ſo the Arches AB, AC, may be inf

M'a, on A, they have to delcribe ; and conſe- nitely little in reſpect of the whole Circumfe.

quently the Portion of the Curve whicb they de

(cribe in the Beginning of their Motion, will be

proportional to the Arches MA , MA; and the PRO P. XIII.

Portions yet to be deſcrib'd , or the accelerating

Forces, will be proportional to the ſaid Arches If A M D be a Semi-cycloid deſcribd by the Semi.

MA, m A. Whence 'ris manifeſt, that the Porti- circle BSN, revolving on the immovable Arch

ons to be deſcrib'd , being always in the ſame Pro- BG N, ſo that the Evoluta or Arcbes BG , BG

portion of M A to m A, muft vanilh at the ſame be always equal to one another ; and if A , the

time ; that is, the Pendulums demitted from M , Point whichdeſcribes the Curve, be in the Diame.

m, at the ſame Inſtant of Time, and deſcending ter B N, within or without the Periphery of the

in the Curve MA, m A, by the Force of their movable Circle : ' Tis requir'd to inveſtigate the

own Gravity , will arrive in the Point A together, Value of tbe Ray of the Evoluta M C.

And again, If we ſuppoſe the Pendules to aſcend

from A towards2, with the Velocities which they Imagine another Perpendicular mg infinitely

have acquir'd m A , they will then be retarded near M G , interſecting MG, produced in C, the

every where, whereby theſameForces wbich ac. | Point requir'd. Draw. the Right Line G m , and

celerated their Motions before, and conſequently take Gg on the movable Circle = Gg on the

the Velociries of the Pendulum's alcending and immovable Circle, ( ſee the following Fig .) and

deſcending in the ſame Arches, will be the ſame, draw the Lines Mg, 13, Kg, Og. Now if we

and the Arches themſelves will be deſcribd in conſider the little Arcbes Gg, Gg is perpendicv .

the ſame time ; whence it appears, that the whole lar to the Radii K 8,0g, then 'cis manifeft that

Vibrations, as well as the Semi- vibrations, will the little Arch G g of the movable Circle falling

always be Iſochronal: the Arch G Ģ of the immovable Circle, the

Point M will fall on m, ſo that the Triangle C Mg

3. And if o, the Center of Attraction, be ſup. will exactly cover the Triangle C Mg: Whence

poſed at an infinite Diftance from B , then the it is evident, that the Angle M Gm is = gGg,

Curve D A Q (in which the Pendulum vibrates) = (becauſe, adding to both the ſame Angles KGg,

will be a Vulgar Cycloid , and the Force of Gra- OG g,their Sum will be equal to two Right

vity will always be the ſame in all Places of the Angles) = GKS+GOg.

Curve. And the Vibrations in this alſo will be Now if weſuppoſe OĞ = b, KG = a, GM,

Iſochronal, for DB 2 will becomea ſtreight Line, or Gm = r, and G I crIg = q , then it will be,

and GT and MO will be parallel to BA ; 10G : GK :: GKg iGog, and OG ( b ) :

whence, if Mo be a determinate Quantity, and loG + GK ( = OK = a + b ) :: GĶg:
Vol. II.
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2 r

a + bche Racio of the Angle G Kg to the Angle G Mg,
GKS + GO8 or gGg or M Gm =

b

that is, as a a X G Kgtorr * GK & ; and
GKg. 2. Ig : MI :: GMg : MĜI, and by

Compoſition i g + MI or MG() : 18 (9) :: conſequently the little Triangle MGg is=

GMg + MgI orGig = GK8 :GMgor

Gmg =
GKg. 3. M C mor M Gm, MGm KGg, and ſubftituting this Value in place of the

Triangle M Gg in X M

ba .

- Gm8 (245 + 3br—bq GKg) : Gmg 2a + 2b
Thall have the Sector G Mm =

2 4 2

2

2 r

2 as + 2box M G g , we
bq

MG]

+

치

ta

аав

TM

2

+

bgt

А.
at 6 x so

KGg ; but by the Property of
a ab

the Circle,GM * MI(sr) = B M * MN =
N

(ſuppofing KN = c) cc -- a a ,which is an inva

h riable Quantity, and is always the ſame in wbat
R

ſoever Point of the Curve the deſcribing Point M
H

be found ; whenceGMm + MG g or m G g,

B 24 + 36
that is, the Trapezium GMmg=

b

Xm a + bxco - aa
B MGg + KGg. Nowbecauſe

GMmg is the Fluxion of the Cycloidal Space
V

MGBA and MGg, that of the Circular Space

MGB (comprehended between the Right Lines

MB, MG , and the Arch BG) and KGg, that

of the Sector K BG ; it is manifeſt that the Cy.

2a + 3b
cloidal SpaceMGBA is = MGB

N

D
o

a + bxcc - a a

* KGB. Q. E. I.
440

9

GKS =
2ar + 261 - oqi LE MM A II.

and conſequently the Ray of the Evoluta MC is the ſame thingsbeing ſuppoſed, if on the Center K ,

2 arr + 2ber with the Radius KA, the Semi-circle A E V be

24r + 2brbg
deſcribed ; and ifon the Center O, with any Ra.

dius between O V and O A, the Arch EM be
And if we ſuppoſe O G (b) the Radius of the

deſcribd, and the Radius KSE be drawn ; 1
immovable Circle , to become infinite, the Cir.

Say, the Arch EM : Arch SN :: OE : O B.

cumference BG N will become a ſtreight Line,

and the Terms 2 arr and 2 will vanilh in
Suppoſe the movable Circle B S N to come in

reſpect of the others , and the Value of the Ray to the Pofition BG N , then the Point A which de

2 brr 2 TT ſcribes the Curve will be in M. Connect the

of the Evoluta MC will be =
2b1-bg

Centers of the Generating Circles with the Line

OK , which will paſs through the Point of Con
CONSE C T A R . tact G ; then ’ris evident that the Triangle MOK

Hence to find the Area of the Cycloidal Space and EOK areequal and fimilar, becauſe the

MC B , the Quadratureofthe Circle being fup Sidesof one are equalto the reſpective Sides of the
poſed , becauſe Sectors of Circles are in a Ratio other ; therefore the Angles ŇKO , EOK are

compounded of the Duplicate Ratio ofthe Radii equal , and the Arches that meaſure thoſe An

and the ſimple Ratio of their included Angles ; gles, viz. GN, BS,and their Complements to
S N alſo

9

G

therefore the Angle MoE is = AngleGO B ,

and Arch EM : Arch GB :: 0 E, the Radius
G Kg) :: the little Triangle (or Sector) of thar : 0 B the Radius of this. But it has

b

been demonſtrated that the inferior Arch GB

: to the little Triangle or Sector G Mm. Whence ſuperior Arch G B is = S N ; therefore the Arch

S :: : B B. E. D.

the Sector GMm is atb
Х

9. b CONSECT A RY.

(iappoſing MI = s, and conſequently r = s + If the Radius o B be ſuppoſed infinite, then

2aa + 2b 2 asutabs 'tis evident that the Right Lines O B and OE

MG will be Parallels, and the Concentrick Arches V D ,
ba

BN , and EM, will degenerate into Right Lines
Now the little Triangle or Sector KGg is to the VT, BX, and E H , perpendicular to the Axis

little Triangle MGg; in a Ratio compounded of V A, and conſequently the Right Line E H will
the Square of KGCO the Square of MG, and be = SN, becauſe o B and OE being infinite,

are

21

atb

20

,
M Gg

») = 247 26 MGg +
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are equal. Whence the Arch EM : EH :: one another, that is,the Space e Mme is always

OE : OB.
to the correſponding Space E H be, as 0 K is to

OB ; 'ris plain that the Sum of all the emme
SCHOLI U M. is to the Sum of all the EH be , that is, the Space

AME is to the Space A EH, as OK is to OB .
The Semi-cycloid AHT, into which the other I ſhall only add further, as to this Figure of the

Semi- cycloid AMD degenerates, when the Ra- Cycloid ; That, if a Cauſtick Curve, as AFK,

dius o B is infinite, is the ſamewith that genera- were to be drawn to a Semi- circle, as AMD,

ted by the Revolution of the Semi- circle BSN whoſe Diameter is AD, and its Centre C : And

on the Right Line B X, the deſcribing Point A when the Rays of Incidence, as PM, are ſuppo

being in the Diameter B N produc'd. ſed to be perpendicular to the Diameter AD :

PRO P. XIV .

The ſame things being ſuppos’d, let it be requir'd to

inveſtigate the Area of the Cycloidal Space AEM,

comprehended under the Arches A E, EM , and

the Portion of the Cycloid A M.

! .6

M

2

7 f

>

Imagine another Concentrick Arch Me infi

nitely near to the Arch E M , and eh parallel and

infinitely near to EH, and the Lines E F and H

EP perpendicular to the Arch Me and the

Right Line EH ( produced if need be ) ; then are A PG
C

the Angles F E e, OEK equal, becauſe each

added to the Angle K E F makes a Right Angle,

and the Angle PE e is = Complement of OKE

to Two RightAngles,becauſe Peeteek + Then the Cauſtick AF K will be a Semi- Cya

KER is = 10 Two RightAngles= KER+ cloid ;, which will be deſcribed by the Revolu
EKR+ E KR ; therefore the Sine of the An- tion of the Little Circle MFH on the Periphe

gle FE e is to the Sine of the Angle P Ee, as ry, or the Baſe K HG. For the Circle Mih

the Sine of the Angle o E K is to the Sine ofthe is deſcribedon half MC, as on a Diameter ; and

Angle OKE : That is , the Angle CMF is equal to CMP, which is e

qual to HCK : And conſequently the Angle
Fe : Pe ::OK : OE;

HN F is equal to ewice HCK. Therefore the

And by the Corol. } EM :EH ::08 :0B.Curve KFA muſt be a Semi-cycloid, whoſeBe.Arch H F is equal to the Arch HK ; and the

of the preceding Lem.

ginning is in K, and its Vertexin A.
Therefore FeXEM :PeXEH ::06 : 0 B. Let theVulgar Semi-cycloid AMD be given ,

and deſcribed by the Revolution of the Semi.
And becauſe the infinitely little Spaces Emme, circle NGM on the Right Line B D: And lec

EHbe are equal to the Products or Rectangles the RaysofIncidence P M , be parallelto the Axis

FeX E M ,PeX E H reſpectively , and the laid A B : 'Tis required to draw a Cauſtick by Re
Rectangles are always in the ſame Proportion to flexion to the laid Semi-cycloid A MD.

;}

M A

H

F

N

1

P
G B

Becauſe MG is = the Ray of the Evoluta, Ray MF paſſes through the Centre H.Now the

and GP perpendicularto PM : Therefore MF Circle whoſe Diamerer is G H paſſes alſo through

= a = PM . Whence if G F be drawn per the Point F ; becauſe GFH is a Right-Angle :

pendicular to the reflected Ray MF, the Point And therefore the Arches G N , and half G F,

F will be in the Curve required. which meaſure the Angle G HN , are proportio

If the Rays HM HG, be drawn from H, nable to the Diameters MN, GH, of their re

the Center of the generating Circle, to the de- ſpective Circles : And conſequently the Arch G F
ſcribing Point M , and the Point of Contact G ; = Arch GN =-GB. Whence it is manifeft, that

’ris evident that HG will be perpendicular to the Cauſtick D FB is a Cycloid, and deſcrib'd by

BD ; and that the Angle GMH= MGH the Revolution of the Circle GFH on the Right

= GMP ; whence it appears, that the reflected Line B D. & . E. D.

Vol. II.
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A MDB is, equal to 6 cimes the Area of the

COROLLA R T.
Circle GFH; and the Cycloidal Space BFD

is equal to thrice the Area of the Circle GFH ;

The Space DAB FD is equal to thrice the and conſequently the Space D ABFD is equal to

Area of ' ibc Circle GFH : "For che Semi- thrice tbe Área of the CircleGFH ; aod the Curve

circle MG N is equal to cwice the Area of the DFB divides the Space A MB D inco (wo equal

Circle GFH : Wherefore the Cycloidal Space ) paris.

DAN
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AKIR , by the Statute of 23 H. 3. de com . K. Ethelred , A.D. 991. Ælfred and Ingulgh re

pofitione Ponderum , &c. was a Number of port, that King Edward theConfeffor remitted and

Ten Hides, as a Laft was of 2. Dakirs : abrogated this Tax : ButWilliam the Conqueror,

But fince, by 1 Fac. 33. á Laft of Hides is 12 tbo’ he would not re -induce the Annual Payment,

Dozen. yer he ordered the raiâng of it , as oftenas the

DAMNUM, did formerly fignifie the Bounds Neceflities of Invaſion orExpedition did require :

or Limits of a Man's private Property or Juriſ- And it was ſeverely exacted and augmented by

diction ; as is plain by Braeton , lib. 2. de Coron. William Rufus. In the Reign of Hen . I. it was

c. 37. And perhaps our Word Dam, for a Boun- computed amongſt the King's ftanding Revenues :

dary or Confinement came from bence. But K. Stephen , upon his Coronation -Day, pro

DAMPS,inMines, are noxious Exhalations, miſed tbat Danegelt ſhould be for ever remitted ;

which in ſome Mines have proved very ſuffo- from which Timeſome date the Expiration of

caring, and otherwiſe fatal to the Workmen. this Tax. "Bur it ſeems rather to have continued

They reckon four Sorts of Damps. upon extraordinary OccaGons, ' till it was abro

The Firft is the moſt ordinary ; they know gated by Time; or ſwallowed in Tillage and

when 'tis coming, by the Flameof their Candles Parliamentary Impofitions. The Laws of Edward

becoming orbicular, and by the Flames lefſening the Confeffor, c. Ji . rate this Tax at 12 d .on eve .

by degrees, 'till at laſt it quite go our ; as alto ry.Hide: Henry Hunt computes ic at 2 s. on each

by their Shortneſs and Difficulty of Breathing. Hide ; and John Bramptou at 3 d. on a Bovate or

Thoſe that eſcape Swooning, ſeldom ſuffer any. Oxgange. And no doubt it varied according to

great Harm by it ; but ſuch asſwoon away , tho' the different Exigencies on which it was levied .

they miſs of downright Suffocation, are on their Dr. Kennet's Gloſſary.

firft Recovery cormented with very violent Con- DANGER , Dangerium , in ſome Places called

vulſions. TheirWay ofCure is to lay the Perſon Lief-Silver and Lef-Silver, was formerly a Pay

down on the Earth in a prone Pofture, with a ment of Money made by the Foreſt Tenants to

*Hole dug in the Ground under his Moarb ; their Lords, tbat they might bave Leave to plow

if this fail, they fill bim full of good Ale ; and and low in Time of Pannage or Malt-feeding.

if that won't do, they conclude him deſperate. DARREINE, in the Common Law, ſeems to

2. The Peafe-Bloom Dump, which is ſo called be a Corruption from the French Dernier, i, e.

from its Smell ; this Dump they ſay always comes Laſt ; for ' cis now uſed in that Senſe, in

in the Summer Time, and it hath not been known DARREINE, Continuance : And

to be Mortal. The Miners in the Peake of Derby DARREINE, Preſentment.

fancy it ariſes there from the Multitude of Red DATIRE Tutelage, is a Term in the Civil Law ,

Trefoil Flowers, called by them Hony-ſuckles, with for ſuch a Turelage of a Minor as is appointed by

which the Lime- ſtone Meadows of the Peake do the Magiftrate either Ex Officio, or by Petition,

much abound. Perhaps the Smell of this gives when aGuardian by Will, or by Law , is not al

timely Notice to get out of the Way. ready provided .

3. The Third is the moſt peftilential and the DAY, in our Common Law, is ſometimes

moft Scrange of all , if what they ſay of it be uſed for the Day of Appearance in Court, either

true : They wbicb pretend to have ſeen it, (for Originally or on Aſſignation ; and ſometimes for

' cis viſible they ſay) do thus deſcribe it : In the the Return of Writs. Thus

bigheft Part of the Roof of thoſe Paſſages in a DAYES in Bank, are Days fet down by Sta

Mine which branch out from the main Grove, tute or Order of Court, when Writs ſhall be re

they lee a round Thing hanging about as big as turn'd, or when the Party ſhall appear on the

a Foot-ball, covered with a Skinof the Thickneſs Service of the Writ. They ſay allo, That if a

and Colour of aCobweb: If this Bags by a Perſon be diſmiſſed withouc Day, he is finally

Splinter, or any other Accident, become broken , diſcharged the Court.

the Damp immediately Ayes out and fuffocates DAYWERC of Land , was anciently as much

all the Company : The Workmen, by Help of a as could be plowod up in one Day's Workor

Stick and along Rope, have a Way of breaking Journey, as the Farmers in Conie Places fill

this at a Diſtance ; and when they have done this , I call it.

they purifie the Place well wich Fire : And they DAZE, is one of the Weeds, as they call them ,

will bave it, that it gathers from the Steam of wbich are found in our Tin Mines ; 'tis a kind

their bodies and Candles, aſcends up into the of glittering Stone enduring the Fire ; andis of

higheſt Part of the Vault, and there condenſes, different Colours, as White, Black and Yellow ,

and in Time bath a Film grows over it, and then It ſeems to be a Spar.

corrupts and becomes peftilential. DEAN . Originally the Decanus, was ſo cal

4. The Fourth is the Fulminating or Fire- Damp, led , becauſe he was an Ecclefiaftical Magiftrate,

whoſe Vapour being touch'd by the Flame of the whicb had Juriſdiction and Power over Ten Ca

Candles, preſently takes fire, and bath all the nons at leaft. He is next under the Biſhop, and

Effects of Ligbuning orfired Gunpowder. Theſe ordinarilyChief of the Chapter in a Cathedral

are found frequently in the Coal-Mines, and Church.

ſometimes , thorarely, in the Lead ones. As there are Two Foundations of Cathedral

DANEGELT , or Geld , was a Tribure which Churcbes, the old and the New , (the New be

the Danes, on their frequent Incurſions impoleding thoſe which Henry the Eighth founded on

upon the Engliſh as the Arbitrary Terms of Peace tbe Suppreſſion of the Abbots and Priors, and
and Departure. It was fort impoſed as a conti- carned their Convents into Dean and Chapter ; )

nual searly Tax upon the whole Nation under fro there are Two Ways of Creating theſe Deans.

2
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Leets.

For thoſe of the old Foundation , are brought to the adjacent Decimal Scale : And conſequently

their Dignity much like a Biſhop : The Prince it will very readily new you what De al Fra .

firft ſending our bis Conge d' Eſire to the Chap- &tion anſwers to any part of Money, Weight,

ter ; the Chapter there chuſing , the King yield. Time, Meaſure, &c. as well as it will give the

ing his Royal Aſſent, and the Biſhop confirming Value of any Decimal Fraction in the Corre

him , and giving bis Mandate to inftall him. ſponding Parts of any Integer. Thus'if in the

Thoſe of the New Foundation are inftalled by a Money Scale you take out any Part of 2 Shillings,

Ahorter Courie ; only by the King's Letters Pa- as ſuppoſe 8 Pence 3 Farthings, you will find the

rent , without either Election or Confirmation . Correſponding Decimal to be .364. Or if in the

The Word Dean is alſo apply'd to divers that Decimal Scale contiguous to it, you would know

are the Chief of ſome peculiar Churches or Cha- what Part of 2 Shillings anſwers to this Decimal

pels ; as Dean of the King's Chapel,of Paul's, of Fraction .771, you will find the Correſponding

Weſtminfter, of the Arches, ofBattel, of Boking, & c . Point in the Money Scale to be 18 Pence 2 Fars

DEAN Rural, or Urban , callid Decanus Chrifti- things. And ſo for the reſt.

anitatis , was formerly an Ecclefiaftical Perfon, DECINERS, or Decenniers, or Definers. De
who bad the Diſtrict of ren Churches either in the cennarii, in our Old Law, where ſuch as had the

Country or City, within which he exerciſed a Juriſdiction over to Friburghs for keeping the

uſeful Juriſdiction. Theſe Rural Deanswereſome. King's Peace ; and the Limits or Compaſs of
times called Archipresbyteri, and at firſt were both their Juriſdiction was called a Decenna , faith

in Order and Authority above the Archdeacons. Bratton, Lib. 3. Tract. 2. Cap. 15. In the Saxons

Theywere elected bythe Clergy,and bytheirVotes Times, theſe seems to have bad large Authority,
again depoſed ; but afterwards they wereappoint- taking Cogniſance of Cauſes within their Circuit,

ed and remov'd at the Diſcretion of the Bithop : and redreſting Wrongs by way of Judgment. In

And hence they were called Decani Temporarii, latter Times, the Word came to ſignifie ſuch an

to diſtinguiſh them from the Cathedral Deans, one, as by Oath of Loyalty to his Prince was

who were called Decani perpetui.
ſettled in the Combination or Society of ſuch a

DEADS, in the Tin-Miners Language, are ſuch Dozein ; and a Dozein ſeems then to be extended

Parcels of common looſe Mould or Earth lying as far as a Leet, becauſe in Leets only this Oath

above the Shelf, as uſually contain the Shoad, is adminiftred by the Steward, and taken by all

which they find when they are training a Load. from 12 Years old and upward that dwell with

They call allo that part of the Shelf which con- in the Leet. Now there are no Decenniers, but

tains no Oar or Metal , but encloſeth the Load as a

Wall between two Rocks, by tbis Name. See Tin . DECK Nails, are ſuch as are uſed for faſten

In the Mendip Lead-Mines ; when a Vein of ing Decksof Ships, doubling of Shipping, and for
Oar breaks off abruptly in an Earth , they call it Floors laid with Planks : They are of two Sorrs,

a Deading - Bed ; and Earth without an Oar they Dye-beaded and Claſp-headed. Their Sizes are from

call Dead Earth.
4 10 9 Inches.

DEAD Ropes in a Ship, are ſuch as are not run
DECLINATION of the Sun. To find it rea

ning , i . e , which do not run in any Block . dily by Projection of Part of the Analemma ;

DECIMAL Scales, ( Vide Leybourne's Curſus, having his place in the Ecliptic, and his greateſt

p. 1-74 .) are in the General any Scales that are

divided Decimally. But for the expediting of

Decimal Arithmetick, there are in uſe fome Scales

of Money, Weights, Meaſures, which are made

from Tables bearing thoſe Names, and ſerve rea

dily , by Inſpection only , to thew you the Deci

mal Fraction which properly belongs to any part

of Money , Weight , or Meaſure, & c . Theſe Scales

are uſually placed on a ſquare Ruler, and are a.

bout Nine in Number :

1. One of Engliſh Coin , 2 Shillings being the

Integer.

2. Troy Weight, 2 Peny-weight being the In

teger .
P

3. Averdupois Great Weight, 28 lb. being the

Integer.

4. Averdupois Little Weight, 16 oz or i lb. be

ing the Integer. E

5. Liquid Meaſure, 36 Gallons being the In

teger.

6. Dry Meaſure, 8 Buſhels being the Integer. Declination : Draw E C for the Equino& ial,and
- 7. Long Meaſure, one Ell or Yard being the PC for the Azimuth of Eaſt and Weft, and with

Integer. 60 Deg. of the Chords ſweep the Ark EP. Set

8. Foot Meaſure, where 12 Inches is the In - 23 Deg. 30 Min. the Sun's greateſt Declination,

teger. And, from E to us , and draw o C for one Quadrant

139. Time and Motion, where one Hour , Mi. of the Ecliptic. Seribe Sine of the Sun's Lon

nute, &c, may be the Integer. gitude , or Diftance from the next Equinoctial

i To every one of theſe there is joined another Point from C to in the Ecliptic Co, being,

Decimal Scale , divided into 100 or 1000 equal ſuppoſe, 42 Deg. then will the neareſt Diſtance

Parts ; ſo that if you look on any Diviſion in from 0 to E C, be the Sine of the Sun's preſent

any of the Nine Scales, you may eaſily ſee what Declination to PC = to the Ark Fe, mea-'

Diviſion, or part of a Diviſion, anſwers to it inſured on the Chords.

DECRE.
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DECREE, in the Civil Law, is a Determina. , and Mr. Norwood 367196, the Difference being

tion that the Emperorpronounces, upon hearing only 597 Yards, or 1791 Feet : And from hence,

a particular Cauſe between Plaintiff and Defen . the Circumference of the Earth will be 24399

dant.
Engliſh Miles.

DECRETALS, are a Volume of the Canon VÉLEGATION , in the Civil Law is a kind

Law, containing the Decree of ſundry Popes ; or of Novation ,whereby a Debtor appoints one that

elſe á Digeſt of the Canons of all the Councils is Debtor to him, to anſwer a Creditor in his

pertaining to one Matter and under one Head. Place.

DEDI, is a Warranty in Law to the Feoffee and DEMANDANT, is the Plantiff in a real

his Heirs ; as if it be ſaid in a Feoffment, A. B. Action, and ſo called becauſe he demandetb

has given and granted, & c. they call it a War. Lands, &c.

ranty. . ,DEMICROSS, is an Inftrument, uſed by the

DEEMSTERS, are a kind of Judges in the Te Dutch to take the Sun's Altitude , or that of a Star

of Man, choſen from among and by themſelves, at Sea ; but 'tis not uſed by us, but the Croſs

who without Proceſs, Writing, or Charge ,decide Ataff or Fore -ſtaff ſupplies its Place. The Demi

all Controverfies there. croſs is of this Figure ;

DEFAULT, is a Neglect or omiſſion of Ap

pearance before a Court of Juſtice, for which

Judgment may be given againit the Defaulter.

DEFEND, in our Ancient Laws and S:a.

tutes, fignified to probibit and forbid : Leg. Edw.

Confeff. c . 37. and 5 R. 2. c . 7. And in this Senſe

Chaucer allo uſes it.

DEFERENTIA Vaſa. See Vafa Deferentia.

DEFICIENT Hyperbola, is a Curve of that

Name, having but one Aſymptore, and only two

Hyperbolick Legs running our infinitely to

wards the side of the Aſymprote, but contrary

Ways. See Curves.

DEFLECTION of the Rayes of Light, is a

Property which Dr. Hook obſerved 167 , and

read anAccount of it before the Royal Society, B F

March 18. the ſame Year. He ſaith , he found it

different both from Reflection and Refraction, The Staff AG is graduated eaſly , being only

and that it was made towards the Surface of the a Line of whole Tangents, whoſe Radius is E B,

opacous Body perpendicularly. This is the ſame the Length of the Croſs-piece or Tranſum , : Ić

Property which Sir Iſaac Newton calls Infle&tion ; hath three Vanes; a Horizon Vane,as A ; a Sight
of which, ſee an Account under that Word . Vane, as H ; and the Shade-Vane, as E.

DEFORCEMENT, in the Law Senſe, is When the Vanes are on the Staff and Croſs .

witb -holding Lands or Tenements by force from piece, to take the Sun's Altitude, hold the In.

the Right Owner. Wherefore a Atrament with the Tranſum as upright as you

DEFORCEOR, is he that overcometh and can , and looking through the Sight- Vane, as H ,

cafterb a Perſon out by Force. look for the Horizon through the Slic in the Ho

DEFORCIATIO , is a Diftraint or Seizure of rizon- Vane, and then lide the Croſs- piece or

Goods for Satisfaction of a Lawful Debr. In Al Tranſum to and fro, 'till you cauſe the Shade of

fizes and Trials formerly, the Claimer or Plaintiff the Vane at E to fall at the ſame Time upon the

was called Querens, and thePoffesor or Defendant Slit of the Horizon- Vane alſo at A ; then are the

wascalled Deforcians : Tbo' indeed theOriginal Degrees cutonthe Staff by the Edge of the Crois

Senſe of the Verb Deforciare is to keep Poffeffion piece, the Sun's Altitude required . But to take

ones ſelf, or to turn another out of his by Vio- the Height of a Star ; you muſt remove theHo
lence and Force.

rizon -Vane A, and put it on the End G, and

DEGRADING, or, as it has ſometimes been transfer the Sight- Vane H to A ; then holding

writter, Diſgrading, is the Puniſhment of a Clerk , up the Inftrument upright, as before, looking

that being deliver'd to his Ordinary , can't purge through the Sight- Vane,ſee for the Horizon

himſelf of the Offence whereof he was convicted through the Horizon - Vane, and for the Star by

by the Jury ; and it is the Privation of him from the Shade -Vane, ſliding the Tranſum to and fro,

thole Holy Orders which he had , as of Deacon , 'till the Horizon and Star are both ſeen by their
Prieſt, c. reſpective Vanes, and then the Tranſum will

Formerly alſo Knights have been degraded . cut the Degrees of the Star's Alicude on the

See 18 E. 2 . Staff, allowing about or to Minutes for your

In the Common Law allo there are two Sorts Height abovethe Level of the Water, as muſt be

of Degrading ; one Summary, by Word only ; done in all ſuch Caſes.

the other Solemn, by diveſting the Party degra- DENARII de Caritate, were the Pentecoſtals

ded of thoſe Ornaments and Rites, whichare or Whitſun -Farthings, being anciently cuftoma.

che Enſigns of his Order and Degree. See. 13 ry Oblations made to the Cathedral Church at

Car. 2. c . 15. the Time of Pentecoſt, when the Pariſh Prieſts

DEGREE of a great Circle, on the Surface of and their People uled to go viſit the Mother

the Earth (luppoſing it be of a Spherical Figure) Church. In proceſs of Time this voluntary Ob

is 69 Engliſh Miles and 288 Yards; as appears lation came to be claimed as a ſettled Due, and

by the Concurrent Menſurations, nearly, of was charged on the Pariſh Prieſt, and it is now

Mr. Norwood and the French Mathematicians. annually paid to the Biſhop in ſome Dioceſes.

The French make a Degree 365184 Feet Engliſh, DENARIUS. Sue Penny.

DE
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DE deoneranda pro Rata Portionis, is a Writ , Ratio ; then the Curve Line HFN , which

tbat liech where one is diftrained for a Rent that couches all the refracted Rays, is called the Dia .

ought to be paid by others proportionably with him . cauſtick, or Cauſtick by Refradion. How to find

DEPARTURE, in Navigation, is the Eaſting theſe Cauſticks by Refraction to all Sorts of Curves,

or Weſting of a Ship with reſpect to the Meri- lee Hayes's Fluxions, p . 243, &c. where alſo the

dian it departed or fail'd from : Or'tis the diffe- Doctrine of the Foci of Spherical Glaſſes of all

rence of Longitude (either Eaſt or Weſt) between Sorts, expoſed either to diverging , converging,

the preſent Meridian the Ship is under, and that or Parallel Rayes, is deduced from the Principles

where the laſt Reckoning or Obſervation was of the Cauſtick Curves. Vid. p . 249. Of the

made : This Departure, any where but under Relation of this Diacauſtick Curve to the Evolu

the Æquator, muſt be accounted according to ta , ſee a Diſcourſe of Mr. James Barnoulli in the

the Number of Miles in a Degree proper to the Leipfick Actsof May, 1693.

Parallel the Shipis under. See Mercator's Sailing . DIACENTROS, is aWord uſed byKepler,

DEPOSITUM, in the Civil Law, is a Con. to ſignify the ſhorteſt Diameter of the Elliptical

tract of the Law of Nations, by which a Thing Orbit of any Planet.
is committed to the Cuſtody of one to be kept , DIAGLYPHICE , is the Art of Cutting, or

without any Reward , on Condition to be re- otherwiſe making hollow or concave Figures in

turned truly again on Demand. Merals ; ſuch asSeals and Intaglias's .

DERELÍCKS, in the Civil Law, are ſuch DIALLING.SomeAuthors on this Subject are,

as are wilfully thrown away and abandoned by 7. Bapt. Benedi &ti, de Re Gnomonica.

the Owners. Kercheri,Arsmagna Lucis & Umbre. Rom , 1646 .

DESIGN, in Painting or Sculpture, is the Marignani Perſpectiva Horaria .

Expreſſion of the Images or Ideas that the Painter Leybourn's Dialling.

haib conceiv'd in his Mind on the Picture, & c. Colling's Geometrical Dialling.

and it is Good , when the Author has a good Cir. Clavii Gnomonices, Libri 8. Fol.

Guſto and correct Judgment : This is the Baſis Voellus de Sciotericis Horologiis.

and Foundation of all other Parts , and may be C & ſtii Horologiographia Plana.

compared to the Stile of a correct Writer. But Ilollwell's Dialling . 4to.

the Painters call Deſigns chiefly ſuch Draughts Fr. Comondini de Horologio Deſcriptione. 4to:

as they uſually expreis on Paper, in order to the Sargue's Univerſal Way of Dialling.

Performance of ſomeconſiderable Piece of Work : Foſter's Elliptical Horologiography.

A feine imperfect Deſign is uſually call'd a Sketch. Fale's Art of Dialling.

DIACAUSTICK Curve, or the Cauſtick by Re- Wells's Art of Shadows. 8vo.

fraction. If you imagine an infinite Number of DIALLING in a Mine, which they call alſo

Rayes, BA, BM , BD, &c. iſſuing from the plumming, is uſing a Compaſs (which they call a

Dial) and a longLine, to know which Way the

Load or Vein ofOar inclines, or where to link

an Airfhafe, or to bring an Adit to a defired

Place. See the Manner of ic under the Word Tin .

DIALLING Lines or Scales, are ſuch gradu

ated Lines as being placed on Rulers or theEdges

of Quadrants , and other ſuch.like Inſtruments,

G
are deſigned to expedite the Conſtitution of all
Kind of Dials.

Theſe Lines are,

1. & Scale of fix Hours ; which is only a dou

bleTangent, or 2 Lines of Tangents ,each of45Deg.

ſet together in the Middle, and equal to the

whole Line of Sines, with the Declinations ſet

againſt the Meridian Altitudes, in the Latitude

of London, fuppoſe, or whatever Place elſe it is

made for The Radius of which Line of Sines, is

equal to the Dialling Scale of ſix Hours.

2. A Line of Latitudes ; wbich is fitted to the

Hour Scale, and is made by this Canon : As

Rado: to the Cbord of 90 Deg. :: So are the Tangents

of each reſpective Degree of the Line of Latitudes ato

the Tangents of other Arks. And then the natural

Sines of thoſe Arks are the Numbers, which ta.

ken from a Diagonal Scale of equal Paris, Mall

graduate the Diviſions of the Line of Latitudes

to any Radius.

The Line of Hours and Latitudes is general for

pricking down all Dials with Centres : As ſup

poſe. 1. an Horizontal Dial for the Latitude of

London, si Deg. 30 Min. Draw C E for the Hour

Line of 12 , and croſs it at Right Angles with AB.
ſame Luminary Point B, to be refracted from Then out of the Scales of Latitudes ter off C Band

or to the Perpendicular MC, at the Curve C A each equalto 51 Deg : 30 Min. or the Stile's

AMD ; and ſo that C e, the Sines of the An- Height. Then take the whole Scale of fix Hours,

gles of Incidence C ME, be always to CG, the and let it from A to E, and from B to E, divi

Sines of the refracted Angles C MG, in a given ding thoſe two Lines A E and Be with the

Compala
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Compaſſes accordingly ; as you ſee in the Fi- ſhall be employ'd in the Repair of the ſame

Houſes.

gure :
DILVING , is a Word uſed in the dreſſing of

Tin Oar ; and means, taking the forehead of

X ΧΙΣ I II

what is in the 2d Buddle after the 2d Trambling,

and putting it into a Canvaſs Sieve, to ſhake it

luftily about in a large Tubof Water, ſo that

IX

III the Filth goes over the Rim of the Sieve, leaving

the Black Tin behind. See Tin , Buddle, and

Trambling
Vull M DIAZEUTICK Tone, in the Antient Greek

Muſick , was that which disjoin'd two Fourths,

one on each Side of it, and which being join'd
11

5 V
to either, made a Fifth. This was in their Muſick

that from Meſe to Paramefe ; that is, in our
С

VIK VI
Muſick, from A to B, ſoppoſing Mi to ſtand in

B AA Bfabmi, which is accounted its natural Pofticn.

They allowed to this Diazeutick Tone, which is

V
IV VIIIVII

our La, Mi, the Proportion of 9 , to 3 , as being

the unalterable Difference of Diapente and Dia

teſoron, or ofthe Fifth and Fourth.

Then Lines drawn from C , the Center of the DICASTRICK Muſcles, ſometimes called Bi .

Dial, throughthoſe Points 1, 2, 3 , 4, 5, and 11 , ventres, are ſuch as have a double Belly .

DIMISSORY Letters. When a Candidate for10, 9 , 8 , 7 , 8c. ſhall be the true Hour Lines.

And this isa very ready and eaſy way to deſcribe Holy Orders hath a Title in one Dioceſe,andis

the Hour Lines on any Plane. to be ordain'd in another, the proper Dioceſan

See Collin's Se&or on a Quadrant.
gives his Letters Dimiſſory directed to ſome other

The other Scales are particular, and give the Biſhop, giving Leave that the Bearer may be ora

ſeveral Requiſites for all upright declining Dials dain'd to ſuch aCure within bis Diſtrict.

by Inſpection
DIRECT Motion of a Planet. To any Eye

They are there :
placed at the Earth's Surface, Venus and Mercury,

3. A Line of Chords.
wbich move round the Sun in leſſer Orbits than

4. A Line for the Subſtile's Difance from the it doth, will ſometimes appear direct, andſome

Meridian .
times Stationary and Retrograde.

5. A Line for the Stile's Height.

6. A Line of the Angle of 12 and 6.

7. A Line of Inclination of Meridians.
T

When theſe are placed all together on a Ruler

in order as they ſhould be ;

Count the Plane's Declination in the Line of

Chords, and then a Square laid over it will in

terſect all the other Lines in their proper Points :

Or you may open the Compaſſes to the Planes

Declivationin the Chords, and then that Diftance

will find all the reſt in the other Scales . Thus,

Suppoſe a Plane decline 35 Deg. from the Meridi.

an,then all the Requiſites by theſe Scales will be

found thus :

Deg: Min . E

Meridian .The Subſtile's Diſtance from the } 24 30

The Stile's Height . 30 38

The Inclination of Meridians
40 ' 49 For let the Earth be at ſ, moving round the

The Angle of 12 and 6 . 84
, 10 Sun in the Orbit T ☆ from Weſt to Eaſt. Lec

All which previous Requiſitesbeing found, the ACDF be the Orbit of revolving the ſame

Dial may be drawn eaſily and readily by apply - Way, but performing its Revolution in a fhorter
ing in the Hour Scale by the Help of the Line Time. It will then be plain, that when Venus
of Latitudes and the Subſtilar Line, as Collins is in that Pare of her Orbit expreſſed in the Fi

thews how to do in his Sector on a Quadrant, gareby DEF, and which is moſt remote from

p . 268. or by any other Method of deſcribing the Earth, ſuppoſedto be in T , I ſay, Venus will
Hour Lines on a given Plane. then appear to move forward directly, according

DIAMETER of Gravity, in any Surface, Body, to the Order of Signs, or in conſequentia, as

or Solid , is tbar Right Line in which the Center the Aftronomers ſpeak , and ſo is ſaid to be Die

of Gravity is placed. rea. And when the comes to ſuch a Poſition ,

DIHELIOS, in the Elliptical Aftronomy, is in reſpect of the Sun and Earth, as to be in G;

that Ordinate of the Ellipfis which paſſes through then while the moves from G to H , ſhe will

that Focus in which the Sun is ſuppoſed to be ſeem to move with equal Celerity with the Sun,

placed . Kepler . for then ſhe tends directly towards the Earth :

DILAPIDATION , is a wateful deſtroying, Nor can the appear to bave any other Motion ,

or letting of Buildings run to Ruin and Decay than as if her Orbit were carry'd by the Sun mo

for want ofReparation, 13 Eliz. c. 13. And the ving towards the Eaſt. Therefore now the will

Money recover'd for Dilapidations, by 14 Eliz.n. I appear to move Nower than before, but fill the

Vol. II. I Еe will
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will be ditect. But when ſhe gets beyond Hway in the oppoſite Simicircle, and about the

towards A, and then to B, ſhe in reality moving fame Centre. Mars therefore being now moſt

ſwifter than the Earth, ( becauſe nearer to the remote from the Earth, will appear to be direct.

Sun ) ſhe will paſs by between the Earth and the But the Earth coming at length to G, and Mars

Sun' ; and therefore to an Eye placed at the Earth being ſuppoſed to be in M, (which in proceſs of

muft appear to change her Place among the fix'd Time will come to paſs) then he will appear Sta.

Scars , but yet contrary to the uſual Order of tionary again , and now towards his Retrograda

the Signs : That is, ſhe will appear to move in tion, for he will appear Retrogade in bis Motion

Antecedentia, and ſo is ſaid to be Retrograde ; tho' , from G to A.

if viewed from the Sun, ihe would always appear And the very fame Pbænomena muſt happen to

to move Direct. And in the Part of the Orbit Jupiter and Saturn ; only the Retrogradations of

abour H, ſhe will appear Stationary, as they call Saturn will be more frequent than thoſe of Fupi.

it, becauſe then Righe Lines drawn from the ter, and his than thoſe of Mars : Becauſe the Earth

Sun to the Earth andHer, will appear to be pa- will oftner follow , overtake, and get between

rallel to one another for a conſiderable Time. Saturn and the Sun, than he will between Jupiter

Allo after her Retrogradation , and before ſhe be- and him ; and oftner alſo between Fupiter and

gins to Dired again , we will be again Stationary, the Sun, than between Mars and bin.

as about B ; and then ſhe is ſaid to be Stationary DISCONTINUANCE, in the Common Law ,

towards her Direction , as before ſhe was fo to ſignifies the ſame asan Interruption or Breaking

wards her Retrogradation . off ; and is of two kinds, either

And 'tis the lame Caſe,with reſpect to the Earth DISCONTINUANCE of Poffesion ; the Effect

conſider'd, as moving on in her Orbit ; for the of which is, that Man may not enter on his own
Directions, Stations, and Retrogadations, above Lands or Tenements alienated , whatſoever his

deſcrib'd , and referred to Venus, will after the Right be to them , of his own ſelf, or by his own

ſame manner appear to belong to the Earth , id Authority ; but muſt bring his Writ, and ſeek lo

the leveral Paris of her Orbit, to an Eye placed recover Poffeffionby Law . Or it is

in Venus, or on the Surface of ſome Superior
DISCONTINUANCE of Plea or Proceſs ; the

Planet . Effect of which is , that the Inſtant is loft , and

And from what has been here ſaid, it appears, may not be regain’d, but by a new Writ to be.
that Venus will appear Retrograde when ſhe is gin the Suit afreſh ; for to be diſcontinued, and to

neareſt to the Earth, and conſequently then alſo be putfine die, fignifies to be diſmiſſed the Court
appears bigger , and on the other hand, will be finally.

Direct, and appear leaft,when ſhe is remoreft from DISGRADING . See Degrading.ADIN

the Earth. DISPARAGEMENT, in the Law Senſe is uſed

Aftermuchthe ſame manner will the Phæno. eſpecially for matching an Heir in Marriage un

mena of the Directions of the Stations and Re- der his or her Degree, or againſt Ducency.

trogradations of the ſuperior Planets be account DISPAUPERED. When any Perſon , by rea

ed for by the following Figure : ſon of his Poverty , atteſted by his own Oath of

not being worth 5l. ( his Debts being paid) is

admitted to ſue in Forma Pauperis ; if afterwards,

SK P
before the Suit be ended , the ſame Party have

M
any Lands or Perſonal Eftare fallen to him

that the Court, where the Suit depends , think

fic for that or any other Reaſon to take away
A HG

B
that Privilege from him, he is then ſaid to be

Diſpaupered , i. e. put out of the Capacity of ſu

ingany longerin Forma Pauperis.

DISPENSATION of a Law, is a Thing di

ftinct from the Equity of ir, or from an equitable

Conſtruction of it : For Equiry is only the Cor

rection of a Law that is too Univerſal or General ;

but a Diſpenſation ſuſpends the Obligation of the

Law itſelf. A Diſpenſation therefore muſt be from

the Legiſlative Power, and ſhould be but very

rarely and ſparingly uſed .

Let M X be the Orbit of one of the Superiors, DISTANCE of Placeson the Earth; are eaſily

ſuppoſe of Mars ; let AC M G be the Orbit of found by the Analemma. Thus :

the Earth , and nearer to the Sun than that of Having the Longitudesand Latiudes of any two

let that Planer be ſuppoſed at M , and the Places on the Earth ; to find their Diſtance.

Earth in that part of her Orbit deſign'd by the Let London be one place at Z, and let the other

Letter A : Then will Mars appear Stationary, be in 20 Deg. Latitude North , and whole Diffe

and that cowards his Direction ; becauſe the rence of Longitudefrom London is 82 Deg 30Min .

Right Lines drawn from Mars, and from the Eaſt. Take from the Chords ZE = 51 Deg .

Earth to the Sun, will for a wbile appear to be 30 Min . and draw ECQ for the Æquator ; and

Parallel, altho' ifMars were ſeen from the Sun, to it, at 20 Deg. Diſtance draw a b for the Paral

his Motion would then appear to be Progreſſive, lel of the other Place : Then from b , where the

as at other Times. And while the Earth moves Meridian of London interſects that Parallel , ſec

from A towards B, C , D, E , and F, to G, Mars 6 * = 82 Deg. 30 Min .the Difference of Longi

will appear to move forward directly among the rude, and that will find the Point * in the Pa

fixed Stars, for a double Reaſon ; both becauſe rallel repreſenting the Place. Thro' * at Right

it is in reality carry'd abouttheSun in Conſequentia; Angles to 2c, draw e d, crofing the Vertical

and alſo becauſe the Earth is carry'd the ſame Circle in d ;meaſure c d on the Sines, it will be a

about

; or
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bout 20 Deg. whoſe Complement_70 Deg: is the a Dayſman is an Arbitrator, Umpire, or Judge ;

Places Diftance from London , or Z. Multiply 70 and ſo ' ris tranſlated in our Engliſh Bible , in Job.

by 70, you have 4900 Miles, the Diſtance re- ix. 33. Domes-day Book thereforeis no more than

quired. the Book of Judicial Verdi&t, Decretory Sentence, or

Dooming of Judgment. Kennet's Paroch. Antig. in
2

Glor

DORMANT Tree, is a Word uſed in Archio

tecture, by ſome Workmen, for a great Beam
E

lying a -croſs the Houſe ; which is uſually called
e

d
a Summer.

· DORMER, in Architecture , is a Window

made in the Roof of an Houſe, and it ſtands up

on the Rafters.

DONATIVES. See Benefices.

G DOUBLE Quarrel, is a Complaint made by

any Clerk or other to the Archbiſhop of the Pro

vince againſt an inferior Ordinary , for his delay

DISTANCE of the Eye , in Perſpective, is a ing of Juftice in ſome Cauſe Ecclefiaftical ;

Line drawn from he foot of the Line of Alti- as to give Sentence, to inſtitute à Clerk preſented,

tude of the Eye, to the point where a Line drawn 8c. The Effect whereof is , That the Archbiſhop

at Right Anglesto it will interſect the Object. taking Knowledge of the Delay, directs his Leto

DISTRIBUTIVE Juſtice. See Juſtice. ters, under his Authentick Seal, to all and fingu

DIVERGING Hyperbola, is one whoſe Legs lar Clerks in his Province, thereby Commanding

turn their Convexities towards one another, and and Authorizing them , and every of them, to

runtowards quite contrary Ways. See Curves, admoniſh the laid Ordinary, within a certain

DIURNAL Parallax of the Sun. See Parallax, Number of Days (viz. 9.) to do the Juſtice re

and Sun. quired ; or otherwiſe to cite him to appearbefore

DOCKET,in the Law Senſe, is a Brief in Wri: him or his Official, at a Day in the ſaid Letters
ting. It hath been formerly written Dogget ; and prefixed, and there to alledge the Cauſe of his

ſeems then to have been ſome ſmall piece of Pa- laid Delay. And laftly, to intimate to the Ordi

per or Parchment, containing the Effect of a lar- nary , That if he neither perform the Thing en
ger Writing joyned, nor appear at the Day affign’d, he him

DOG -DRAW , is one of the four Kinds of an relf will, without further Delay, proceed to per

Apparent Deprehenfion of an Offender againſt form the Juſtice required. And this ſeems to

Veniſon in the Foreſt: And it is, when a Man take its Name of Duplex Querela , from its being

hath ſtricken or wounded a Deer, & c. by ſhooting moſt times made both againft the Judge and him

at him with a Croſs-Bow or Long -Bow, or o at whole Pecition Juſtice is delayed. Cowel's In

therwiſe, and is found with a Hound me other ! * POUBLE Aſpect ,a Term in Painting. See
Dog drawing after bim to receive the ſame. See

Manwood's Foreſt- Laws, c . 18. N. 9 . Aſpeet Double.

DOGGER , is a ſmall Shipbuilt after the Dutch DOUBLE Point. When all the Right Lines

Faſhion with a narrow Stern , and commonly but tending the ſame way, with the Infinite Leg of
one Maft. See 31 Ed. 3. Stat. 3. C. I. any Curve, do cut it in one only Point (as hap

DOG -NAILS, are ſuch as are uſed for faſten- pens in the Ordinates of the Carteſian, and in the

ing Hinges. Cubical Parabola , and in the Right Lines, which

DOM -BOC. See Domes-day Book . areparallel to the Abſciſſæ of Hyperboliſm.Hy

DOMES-DAY Book. When King Alfred divi- perbola's and Parabola's) then you are to con

ded his Kingdom into Counties , Hundreds, and ceive, that thoſe Right Lines paſs thro' two other

Tithings, he had an Inquiſition taken of the ſe- Points oftheCurve (as I may ſay) placed at an

veral Diſtricts, which were digefted into a Re- Infinite Diftance. And thoſe Coincident Intera

gif wbich was called Dom.Boc ; ie . the Judi. ſections, whether they be at a Finite or at an In

cial or Judgment Book, repofited in the Church finire Diſtance, Sir Iſaac Newton calls the Double

ofWincheſter,andthence called theWincheſter Book , Point : And how ſuch Curves as bave a Double

to which King Edward, Sen. ſeems to refer in the Point are deſcrib'd , ſee under Curves.

firſt Chapter of his Laws. The General Survey DOUBLING the Cape or a Point of Land, in

taken afterwards by Williamthe Conqueror was Navigation, fignifiestocome upwith it, paſs by it,

after this Precedent of King Alfred , and ſeems and ſo to leave it behind the Ship.

but a Corruption of, or rather an Addition to, DOVETAILING , in Architecture, is a Way

the ſame Name, Dom- Boc imo Domes-day Book : of faſtening Boards or Timber together, bý ler.

And it implying no more than Doom-Book, or a ring one Piece into another indentedly, with a

Regiſter from which Sentence might be given in Dovetail Joint, or with a Joynt in the form of

the Tenure of Efates ; (whence by Latin Writers a Dove'sTail.

'ris called Liber Judicialis) 'ois a trilling Etymolo- DRAGON Beams, in Architecture , are two

gý to derive theWord from either Domus Dei, or ſtrong Braces , or Struts, which ſtand under a Breaſt

Domes-day, that is , the final Day of Judgment. Summer, and meet in an Angle on the Shoulder

And it is not improper to obſerve ( becauſe no . of the King-piece.

Notice hach yet been taken of ſo ſmall a Matter) DRAGGS, in a Ship, are by the Seamen aca

that the Additiou of Dey, or Day, in forming counted whatever hangs over the Ship in the Sea,

Doomsday Book from Dom -Boc, doth not augment or is towed after the ship in the Water, &c. Such

the Senſe of the Word, but only doubles and con- as Cloches, a Boat, & c.

firms it. For the Word Day, in all Idioms , fig . DRAUGHT- Hooks, are large Iron Hooks fixt

nifies Judgment: And in the North, to this Day , on the Cheeks of a Cannon Carriage, two on

Vol. II. Ee 2 each

.
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each Side, one near the Trunion Hole, and the Wire-drawers, that every beft Double -gile Wire was

other at the Train. Large Guns have Draught made out of Cylindrick Ingots of Silver, four

books near the middle Tranſum , to which are fix'd Inches in Circumference, and 28 Inches long,

the Chains which ſerve to eaſe the Shafts of the weighing 16 lb. Troy. To gild theſe, they be
Limbers on a March . ftow 407. of Gold ; that is, to every 48 07. of

DRAW. Bridges, are made after ſeveral Fa. Silver, one of Gold . They inform'd him alío ,

Thions, but the moſt common are made with Plytbar iwo Yards of ſuperfine Wire weighs jult

ers ewice the Length of the Gare, and a Foot in one Grain . Hence at firft Sight it appear'd, that

Diameter : The inner Square is travers'd with the Length of 98 Yards of Wire is in Weight 49

a St. Andrew's Croſs,which ſerves for a Counter- Grains, and that a ſingle Grain of Gold covers

puiſe, and the Chains which hang from the other the ſaid 98 Yards; and further, that the rooooth

Extremities of the Plyers, to lift up or let down Part of a Grain is above one 3d of an Inch in

the Bridge, are of Iron or Braſs. Length, (or longer than a Barley Corn) which

DRENCHES , or Drenges ( Lat.Drengi) Some Length may actually be divided into 10 Parts,

ancient MS. ſay , were Tenants in Capite : Such and conſequently the 10000oth Partof a Grain of

as at the Conqueſt being put out of their Efates , Gold be viſible without a Microſcope: And

were afterwards reſtor'd byKing William , becauſe by reaſon of the Specifick Gravities of the Me

they being Owners thereof,were neither againſt tals, viz. Silver 10 ard Gold 18 } ; he found

him by their Perſons or Councils. Co. on Lit. the Diameter of ſuch Wire to be rosth Pare

Fo. 6. lays, theſe Drenches are Free Tenants of a of an Inch , and its Circumference 57 ; a part of

Manor. an Inch ; bur the Gold did not exceed in Tbick

DRENGAGE, was the Tenure by which neſs in scoth Part of an Inch . Whence it may be

the Drenches held their Lands. concluded , that the Cube of an hundredth Part of

DRIFT WAY of a Ship, the ſame with Lee- an Incb would contain above 243 3000000 (or

way. the Cube of 1345 ) lucb Atoms. And yet tho

DUCTILITY. Captain Halley, in Philoſoph , the Gold be fretch'd to ſuch a prodigious De.

Tranſ. N. 194, gives this further Account of ihe gree as is bere demonſtrated, it fill news itſelf of

extreme Ductility, and exceeding Minuteneſs of to even and united aTexture , as not to let the

the Parts of Gold. 'Tis evident, that Gravity is in white Colour ofthe Silver that lies under it appear

all Bodies proportional to the Quantity of Matter (even by a Miſcroſcope) bro' any the least Pores.

in each ;tbisis known by undoubtedExperiment, which argues, that even in this exceeding Thin .

ſo that there is no ſuch Thing as a Propenſion of neſs, very many of thoſe Atoms may till lie one

ſome more, others leſs, towards the Earth's Cen- over the other.

tre , ſince the Impediment of the Air being re- DULEDGE, in Gunnery, is a Peg of Wood,

mov'd , all Bodies deſcend , be they never fo looſe which joyns tbe Ends of the 6 Fellows,which form

or compact in Texture, with equal Velocity . I the Round of the Wheel of a Gun -Carriage ; and

followstherefore, that there is 7 times as much the Joint is ſtrengthen'd on the Out-fide of the

Masterin a piece of Gold, as in one of Glaſs of the wheel by a ſtrong Plate of Iron calld the Duledge

Same Magnitude, (their ſpecifick Gravities being Plate.

as7 to i nearly ) and conſequently , that at least DUPLEX Querela. See Double Quarrel.

6 Parts in 7 of the Bulk of the Glaſs muſt be DUPLICATE, is uſed by Crompton for Se

Pore or Vacuity. This fome Favourers of the cond Letters Parents granted by the Lord Chan .

Atomical Philoſophy have endeavour'd to ſolve, cellor in a Caſe wherein he had formerly done

by ſuppoſing the Primary or Conſtituent Atoms of the ſame, and was therefore thought void . But

Gold to be much larger than thoſe of other Bo. any Tranlcript or Copy of a Writing may be

dies, and conſequently the Pores fewer. In or- callid a Duplicate.

der to examine this, he inform'd himſelf by the

1
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EALDERMAN, was a Title among the
Behind this Membrane there is a pretty large

Saxons, of the ſame Import as Earl among Cavity called the Barrel; it is about three or four

the Danes, and ſignified an Elder or Stateſman ; Lines deep , and five or fix wide. It is lined

ſuch an one as the Romanscalla Senator : And to with a fine Membrane, on which there are ſeveral

this Day we uſe the Word Alderman in the ſame Veins and Arteries. It is always full of a puru

Senſe for an Aſſociate to the Chief Officer in the lent Matter in Children . In this Cavity there

Common Council of any Town or City, and ſome are four ſmall Bones, of wbich ,

times for the Chief Officer bimſelf. The firft is the Malleolus, or Hammer, lo

EAR . The former Account (in Vol. I.) of called becauſe of its Shape. Its Head has on its

this Curious Organ not being ſo farisfactory as I lower Side owo Protuberances, and a Cavity

could with it, Ihave here inſerted Dr. Keill's whereby its joyned to the Incus by Ginglymus :
Anatomy of the Ear. Its Handle , which is pretty long and ſmall, is

The Ear is divided into the External and Inter- faftened to the Tympanum . Near its Head it has

nal . The External Ear (whoſe Parts have al- two ſmall Proceſſes, and it is moved by three

ready been deſcrib’d ) is compoſed of tbe Skin, a Muſcles.

Cartilage, and a little Fat. The Skin of this part The firft is called the Externus ; it ariſes from

is thin and ſmooth, ic ficks cloſe to the Carti che upper and external Side of the Meatus Audito

lagebymeans of a fine Membrane. TheCarti- rius, and is inſerted into the upperandlonger

lage is in that part ofthe External Ear call'd the Proceſs of the Malleolus, whichit draws out

Pinna; and the Fat in that Part call'd the Lobe. wards. This is neceſſary when Sounds are too

The Veffels of the External Ear, are Arteries great, wbich might break the Tympanum .

from the Carotidale Veins, which go to the Jugu. The Second is the Obliquus ; it lies in the Ex

lares, and the Nerves from the Portio Dura, and ternal Part of the Conduit wbich goes to the Pa
ſecond Pair of the Neck . late, and entring the Barrel, it is contained in a

The External Ear is tied to the Os Petroſum by Sinuoficy of the Boneby the upper Edge ofthe
a ſtrong Ligament, wbich comes from the Back . Tympanum , and is inſerted into the fender Pro

ſide of the Pinna. Though the Ear has but a veceſs of theHammer, aflifting the former Muſcle
ry obſcure Motion, yet it has two Muſcles : The in its Action.

firft ariſes from the Outſide of the Frontal Mul. The Third is the Internus, which ariſes from

cle, where it joins the Crot aphite, and is inſerted the Extremity of the bony Part of the Conduit

into the Upper and Back - part of the Pinna. The wbich leads to the Fauces, and lies in a Sinus of

ſecond ariles from the upper and foremoſt Part the Os Petrofum , till it paffes over a liale Rifing

of the Proceſſus Mamillaris, and is inſerted into of the Bone at the Feneſtra Ovalis, to be inſerted
the middle and back Part of the Concha. The firſt into the poſterior Part of the Handle of the Mal.

ſhould draw the Ear upwards, and the ſecond leolus. This Muſcle, by pulling the Hammer in

downwards and backwards; but the continual wards, diftendsthe Tympanum .
binding of our Ears when young, deprives us of The Second ſmall Bone is call's Incus, the An

their Üle. The Uſe of the External Ear is to vil : It has a Head , and two Legs. Its Head has

garber tbe Sounds, and to carry them to the In- a Protuberance, and two Cavities, whereby ic

ternal. Its Inequalities and Circles do moderate is articulated with the Hammer ; the Morter of
the Violence of tbe Air. its Legs is tied to the Side of that Conduit which

The Internal Ear begins at the Conduit which goes to the Proceſſus Mamillaris, and its longer

goes from the Middle of the Concha to the Tympa . Leg to the Head of the Third Bonc, called ,

num : it is call's Meatus Auditorius. It is carri. The Stapes or Stirrop, becauſe of its Reſem

laginous from the Concha till within a little of the blance. ' Tis of a Triangular Figure, being made

Tympanum , where it is bony ; yet this Cartilage of two Branches ſet upon a flat Bafis, which

goes not complearly round, for towards theTem- ſtands upon the Foramen Ovale. The Space be

ple its Edges do not meet by above a Line. The tween the cwo Branches is fill'd up by a fine

Paffage is crooked, running firft upwards and tranſparent Membrane ; the Union of the two

then downwards to the Tympanum . It is covered Branches is called the Head of the Stirrop, in

witbin by a pretty thick Membrane. Betwixt which there is a ſmall Cavity, in which lies

this Membrane and the Cartilage , eſpecially the Fourth Bone. There is a ſmall Muſcle which

where it is flit, there are a greatNumber of little ariſes out of a ſmall Canal in the bottom of the

Glands, whoſe Execretory Chanels piercing this Barrel, and which is inſerted into the Head of the

Membrane, carry a yellow fore of Excrement in- Scirrop.

to the Meatus, which hinders Inſects or any other The Os Orbiculare, which is a very ſmall Bone,

thing to enter the Ear . being Convex on that Side which is received in

Ai the further Extremity of this Conduit , the Cavity of the Head of the Scirrop, and hol

there is a thin tranſparent Membrane ftretch'd low on tbe other Side, where it receives the long

out like the Head of a Drum, upon a bony Cir. Leg of the Anvil , which is only joyned to the

cle, which wants about halfa Line of being com . Stirrop by means of thisFourth Bone.

pleat. The Handle of the Malleolus is ricd to Belides ebele Bones, there are ſeveral Holes in

This Membrane, which it draws ſomewhat in the Barrel. The Firkt is in its Fore -part neareſt

wards , making it a little Concave towards the the Tympanum . It is the Entry to the Sinus in

Mearus Auditorius : And there runs a ſmall the Mammillary Proceſs. The Second is the Ori

Twig of a Nerve from the fifth Pair upon its In- fice of a Conduit,which opens behind the Palace

fide, calld Chordi Tympani ; for the Membrane it of the Mouth. The Beginning of this Conduit

felt is called Tympanum , is bony ; and its Extremity, which is near the

Vulva ,
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Vulva, is membranous. Part of the Air which , Kings of England, by their Charters ; but with

we breath , enters by this Conduit into the Ear. out any Authority over any County, and without

TheThird and Fourth are in the Internal Proceſs any.Profit ariſing from thence, but lome Annual

of the Os Petroſum. The one is called Feneſtra Stipend out of the Exchequer for Honour's Sake.

Gvalis ; the Baſis of the Stirrop Atands upon it ; The Solemnity of their Creation you may find

it is the Entry to the Veſtibulum . The other is at large in Stow's Annals. Their Place is next

called Feneſtrá Rotunda ; it is covered bya fine after a Marquiſs, and before a Viſcount.

Membrane, inchaſed in a Rift of this Hole ; it EARTH . There have been ſeveral Methods

leads to the Cochlea .
thought of to find the Magnitude of the Earth :

The Veſtibulum is a Cavity in the Os Petroſum, As, 1. To find its Diameter , by having the Heigbe

behind the Feneſtra Ovalis ; it is covered with a of ſome very eminent Mountain, and ihe Length of

fine Membrane : In it open the Semi - circular a Viſual Ray, that ſhall be a Tangent to the Earth's

Pipes of the Labyrinth. The upper Turning of Surfaceatfome conſiderable Diſtance from the Top of

the Cochlea, and the Auditory Nerve , pierces in the Hill : For the Square of ſuch a Tangent being

to it alſo. (by 35 E. 3. ) equal to the Rectangle , under the

The Labyrinth is made of three Semi-circular whole Line made by the Earth's Diameter, and

Pipes excavated in the Os Petroſum ; they open the Height of the Mountain together, if you di- .

by five Orifices into the Veſtibulum . That which vide DC A by C B, jie.

is called the Superior Pipe, joins one of its Extre

mities with one of the Extremities of that which
C

is call’d the Inferior Pipe ; and theſe cwo Extremi.

ties open by one Orifice, but the middle Pipe opens

at each End by it ſelf into the Veſtibulum . B

The laſt Cavity of the Ear is the Cochlea ; it re

ſembles a Snail's Shell. Its Canal, which winds

in a Spiral Line , is divided in two, the Upper

and Lower, by a thin Lamina Spiralis. "The

Edge of this Lamina is membranous, where there

are ſeveralHoles, through which Twigs of the

Auditory Nerve paſs from the one Canal to the

other. The Upper Canal opens into the Veſti.

bulum , and theLower into the Barrel , by the

FeneſtraRotunda.
The Veffels of the Internal Ear are Arteries

E
and Veins from the Internal Carotides and Fu

gulars . The Nervus Auditorius enters by the the Square of the Diſtance, from the Top of the

Hole in the Internal Proceſs of the OsPetrofum. Hill to the Earth's Surface, by the Hill's Height,

It conſiſts of two Bundles, of which one is hard , the Quotient will be the LineC E, (viz .) the Age

the other ſoft. Its Portio Mollis is diſtributed gregate of the Earth's Diameter and the Moun.

through all the Cochlea and Labyrinth, and the tain's Height ; the latter of which being given ,
Portio Dura is beftowed on the External Parcs the former is ſo .

about the Ear. 2. Let a Spectator on the Top of a high Hill,

Sounds being gacher'd by the External Ear , as at C, with an Inftrument, take the Angle

paſs through the Meatus Auditorius, and beat DCB ; which may beft be done by the Help of

upon the Tympanum , which moves the four little the Sun or Moon's being in the Horizon ; for that

Bones in the Barrel. " In like Manner as it is bear Way the Horizon will be the moſt accurately de

by the External Air ; theſe little Bones move the termin'd. Then the Length of the TangentCD,

Internal Air which is in the Barrel and Veſtibu - being lome- how known, in the Right angled

lum : which Internal Air makes an Impreſſion DC A , the Line D A = to the Earth's Semidis

upon the Auditory Nerve in the Labyrinth and ameter mayeaſily be drawn , and its Length found

Cochlea , accordingly as it is moved by the little by Calculation,

Bones in the Barrel. So that, according to the 3. The Angle DCA being taken , and the

various Refractions of the External Air, the In- Mountain's Height C B known ; the Earth's Ra .

ternal Air makes various Impreſſions upon the dius B A may be had without knowing the Di.

Auditory Nerve, the immediate Organ of Hear Atance CD : For in the ADC A all the Angles

ing : Theſe different Impreſſions repreſent diffe. are known, and the Length BC is only the Ex

rent Sounds. ceſs of the Secant C A above the Radius B A or

See Maria Valtalva de Aure Humana Tra &tatus. AD ; wherefore by the Tables ofSines,Tangents,

EARL, anciently was the Tiile given to ſuch as and Secants , the Radius AD will be known.

were Aſſociates to the King in his Councils or There is alſo another way a -kin to there, of

Martial Expeditions ; as Comes was to thoſe who finding a Part of the Circumference of a great

followed the Magiftrates ofRome, as their Depu. Circle on the Earth , by having the Altitude of

ties to execute their Offices for them ; and this two high Mountains, and their Diftance from each

Title died always with the Man. The old Way other. But none of theſe Ways can be depended

of making Earls was only Cinéturam Gladii Comi- upon , tho' they are built upon Geometrical Prin

tatus, without any formal Method of Creation.ciples,and are great Inſtances of the due Thought

But William the Conqueror, faith Cambden , gave and Penetration of the Inventers ; becauſe there

this Dignity in Fee to his Nobles, annexing it to will be ſo many unavoidable Difficulties in the

this or that County, and allotting them a Propor- different Refraction of the Atmoſphere, in taking

tion of Money , ariſingfrom the Prince's Profits, the exact Height of the Mountains, or the Di

for the Pleadings and Forfeitures of the Province : Itance of their Topsfrom the Earth's Surface in D,

Now, and long ſince , Earls are made by the that there can nothing certain be determin'd from

Thehence ,
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The beſt Method therefore to gain this point , doth , in every Annual Revolution of the Earth

is that which Mr. Norwood bere in England, and round the Sun, twice incline towards the Ecliptic,

Mr. Picart in France , proceeded in ; which was and twice return to its former Poſition ; and on

to meaſure the Diſtance , in Miles, or rather in this Nutation of the Earth's Axis depends the

Yards or Feer, between two Places fituare under Receſſion of the Equinoctial Points ; and , as

the ſame Meridian , and at leaſt a Degree one from Mr. Flamſtead thinks, the Annual Parallel of the

anorber ; that ſo theNumber of Miles contain'd fixed Stars.

in one Degree of a great Circle of the Earth, be- The Annual Regreſſion of the Earth's Nodes,

ing exactly known, the Earth’s Circumference is about 50 Seconds, and the Nucation of her

will be eaſily had by only multiplying thoſe Axis, about 42 Tbirds.

Miles by 360. And this the French Mathema- EARTH . Dr. Gregory, Aftron. Phys. & Geom.

ticians ſeem to have done ſo nicely , that hardly p . 76. That by reaſon of the Figure of the Earth,

any thing more exact is to be expected. They the EquinoctialPoints do recede ; and that the

make the Ambit of the Earth to be 123249600 Axis of the Earth, in every one of its Annual Re

Paris Feet ; that is, nearly, 131630573 Engliſh volutions round the Sun , doth twice change its

Feer, or 24930 of our Statute Miles. Whence Inclination to the Ecliptic, and as often return

the Diameter muſtbe 41899310 Engliſh Feet , and again to its former Inclinationof 66 Deg.and half.

nearly 7935 Srature Miles. EASEL- Pieces, in Painting , are ſuch ſmall

EARTH. Dr. Hook, in Op. Poft. p. 467. ſaith, Pieces , either Portraits or Landskips, which are
that the Semidiameter of the Earth, from the painted on the Eaſel ; (The Frame on which the

moſt accurate Obſervations that ever Painter places bis ftrain'd Canvaſs) and are lo

made, is 39624 Statute Miles ; or more exactly called to diftinguiſh them from larger Pictures,
20923500 Statute Feet. which are drawn on Cielings , Roofs, or the

Since 'tis known that the Orbit of the Earth is Walls of Rooms.

Elliptical, and that itsMotion round the Sun is EASEMENT, ( Aifrumentum ) in the Law , is a
floweſt in the Aphelion, and ſwifteſt in the Peri- Service which one Neighbour hath of another ,

helion ; the Conſequence is, that the Places of the by Charter or Preſcription , without Profit ; as

Earth's Aphelion and Peribelion may be found by a way through his Cround, a Sink , &c. and

Obſervation of her poweft or twifteft Motion. this , in the Civil Law , is called Servitus Predii.

And the Places of cheſe Aſpides, as they are called, EAVESLATH , in Architecture, is a thick

may be found alſo by the Sun's Apparent Diame- ſcather-edg’d Board, nail'd round the Eaves of a

ter ; which will be leaſt when the Earth is in Houſe, for the lowermoft Tiles , Slate, or Shin

her Aphelion, and greateſt in the Peribelion : But gles to reſt upon .

their being ſome Difficulty in meaſuring this EBDOMADARIUS, was formerly an Ofi

accurately, the former Way of finding the Place cer, ſo called in Cathedral Churches, appointed

of the Earth's Abfides is the beſt. Weekly to ſuperviſe the Regular Performance of

The Motion of the Earth's Aphelion is only Divine Service, and other Duties of the Choir ;

Apparent, and not Real ; but it anſwers to the and at the Beginning of each week hedrew up a

Proceſſion of the Equinoxes, which is annually Bill (which was called Tabula) of the Reſpective

about so Seconds . Perſons attending the Service of the Choir, and

EARTH. In the Year 1679 , an Experiment of their Duties allotted them ; and thoſe Perſons

being ſuggefted to try , whether the Earth moved which were entered in this Bill were called Inta

with a Diurnal Motion or not, by the Fall of bulati.

a Body from a conliderable Heighr , alledging.it ECCENTRICITY of the Earth, in the new

would fall to the Eaſt of a true Perpendicular : Aftronomy, is the Diftance between the Focus

Dr. Hook read before the R. Society a Diſcourſe and the Centre of the Earth's Elliptick Orbit :

on that Subject, wherein he endeavoured to ex. How to find which , Mr.Whifton thews, p . go . of

plain what Curve the falling Body would his Prele t. Aſtron. from the Apparent Motion of

deſcribe ; and in particular, he aſſerted, that the Sun,compared with the two Excreamsof the

the Fall of the Body would not be directly Eaſt, Apſides. For fince the True Velocity of the Earth

but to the South - Eaſt, and more to the South than in her Aphelion and Peribelion is in a Reciprocal

the Eaſt. And on ſeveral Trials made, the Ball Ratio of her Diſtances from theSun ; and that the

did always fall to the South -Eaſt. Hook's Life, in Apparent and Angular Velocity is in a duplicate

Op. Poft. p. 22. Ratio of her Diſtances reciprocally ; from the

EARTH . If you ſuppoſe an heavy Body to Apparent Difference of thele two Velocities, the

deſcend 15 Feet in the firft Second of Time, Difference of the Diſtances, or the double Ec

Mr. Keill iaith , it follows by Calculation, (See centricity , will eaſily be known. The Eccen

Exam , of Burnet's Theory, p . 117 , 118. ) That the tricity of the whole Diftance is , ac a mean ,

Force of Gravity , to the Centrifugal Force, in a about a both Part , or, more accurately, 1666

Body placed at the Equator of our Earth :: is as ECHO. Dr. Plot, in his Natural Hiftory of

289 to 1. So that by the Centrifugal Force ariſing Oxfordſhire, Cap. 1. diftinguiſhes Echoes into ſuch

from the Earth's Roration , any Body placed in the as are , 1. Single, which return the Voice but

Equator will loſe a 289th Part of its weight once ; and of theſe, ſome may be called Tonical ;

which it would have were the Earth at Reſt. becauſe they will not return the Voice but when

And fince there is no Centrifugal Force at the modulated into ſome peculiar Muſical Note :

Poles, a Body there weighs 289 . which, at the And others Polyſyllabical ; becauſe they will re

Equator would weigh but 288 . turn many Syllables , Words, and Sentences ;

And p. 123. He thews; and ſometimes a whole Hexameter Verfe.

That on our Earth, the Decreaſe of Gravity , 2. Manifold or Tautological, which return Syl

in going from the Pole towardsthe Equator, is lables and Words the ſame oftentimes repeated .

always as the Square of the Cofine of the Latitude. In the Polyſylabical and Articulate Echoes, the

EARTH . According to Sir Iſaac Newton's Place wherethe Speaker ſtands is called the Cen

Principles, Lib. 3. Prop. 21. The Axis of the Earth trum Phonicum ; and the Object or Place that re *

turns
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turns the Voice is called the Centrum Phonocamp- Bodies are cauſed to cohere together . When

ticum . He faith , he experienced what Blancanus therefore hard Bodies are either bent orfruck ſo

writes in his Echometria, Theor.5. That no one that the Component Particles are a little moved

Syllable can be diftinctly and clearly returned from one another, but not quite disjoined and
under the Diſtance of 24 Geometrical Paces , or broken off, nor ſeparated ſo far as to be out of

120 Feet. But by ſome Experiments I have made, the Power of that Attracting Force, by which

I judge that Didance to be too large, as well as they cohere together ; they certainly will, on the

that of Merſenus, of 69 Feet , to be too little : Cellation of the external' Violence, ſpring back

And perhaps ſome places may return the Voice witha very great Velocity to their former natu
ſooner, and ſome later, than others ; which it ral State : Suppofing, as I laid before, that the

would be worth while to try , where there is a Particles are not ſeparated by the Flexure, or the

Convenience of meaſuring perpendicularly from Shock , ſo far from one another , as that the Atoms

the Centrum Phonocampticum . When Iwas about of any foreign Fluid can get inbetween them, and

16 Years of Age, having Dr. Plot's Book to di- binder theAttradive Force ; for then , as ſoon as

rect me, I remember well, that I found an Echo, ever the ſeparating Force ceaſes , the Attractive

whoſe Centrum Phonicum was on the North Side will act, and bring them back sotheir former Slate.

of Shipley Church in the Wild of Suſſex ; and ELECTION, in Numbers, with Regard to

which would repeat diſtinctly theſe Words, in Combinations, is the ſeveral Waysof taking any

the Night ; Number of Quantities given, without having re.

ſpect to their places. Thus the Quantities a, b , c ,

Os Homini ſublime dedit, Celumque tueri may be taken 7Ways ; as abe , ab , ac, be, and a , b , c .
Fufit & Eredos --...-

See Schooten in his Miſcellanea ; and Strode of

eſpecially, if you ſpoke the firſt Syllable very combinations. See alſo the Word Combination.
ſtrong, and all the reſt pretty faſt. I meaſured ELECTRICITY. In Phil. Tran . N. 309. tbere

then alſo the Dittance very accurately, but the is an Account of an Experiment made before the

Papers are loft, and I can pronounce nothing R. S. at Greſham College, touching the extraor

certainly about them ; but only that it wasmuch dinary Electricity of Glaſs, produceable by a

ghe finest and moft diftinct Echo that ever I tried ; Imart Attrition of it , with ſome odd Phenome

tho' I tried the famous one atWoodſtock ſeveral na thereon depending: As, that Noiftneſs will

Times, after I went to Oxford. at any Time hinder the Electrical Atraction :

ECLIPSE of the Sun. In order to obſerve an That the Interpofition of the fineſt Lawn of Muf

Eclipſe of the Sun accurately , Mr. Flamſted di. lin between the Body heated by rubbing , and the

sects to caſt the Species of the Sun through a Light Bodies to be attracted, will deprive it of

good Teleſcope, of a tolerable Length, on an all Electrical Force : That when the Electrick

extended Paper behind the Eye-Glais ; and ſo Body (which was a Tube of Glaſs of i ; in Dia,

far as that the ſaid Species may appear at leaft meter, and 30 in Length) became hotteſt by

6 Inches over. And then to divide both the the greateſt Rubbing, it ſent fortb Emuvia that

Periphery of a Circle, equal to that, and drawn might ſenſibly be felt to Atrike againſt your Face,

on thePaper, into 560 gr. for the better obſer- when theTube was held near it: That exhauſting

ving the Culps of each Pbafis ; and alſo the Dia- the Tube of Air by the Pump,did almoſt totala

merer into Digits, and their Parts, by Concen - ly deprive it of its Electrical Force, tho'rubb'd

trick Circles, for meaſuring the Quantity of the never ſo much, 8c. All which Experiments
obſcured Parts. When you look at an Eclipſe I have often made myſelf, and find to be very

of the Sun , the beſt and readieſt way to ſave the truly related there . 'Tis obſervable , that on rub

Eye, is to take a piece of plain Looking-glaſs bing the ' Tube in the Dark, a Light would be

Place, and black one ſide of it over the Flame of produced ; which was greater when the Tube

a Candle ; and tben look through it at the Sun. was exbaufted of Air , and then ſeem'd to be all

And if you uſe a Teleſcope, ſuch a black'd Glaſs within the Tube ; and when another Hand, or

muſt be between your Eye and the Eye- glaſs. ones Finger was held near the Tube in the dark,

To determine the Moment of the Immerſion, a Light was ſeen to break from it , with a ſnap

Duration, and other Requiſites of a Solar Eclipſe: ping Noiſe like that of a green Leaf in the Fire,

Vid. Whiſton's Præleft. Aſtron. p.160. and of a Lu. but not ſo ſmart and loud .

nar , p. 150. He got alſo a Cylindrical Glaſs, and cauſed it

ECLIPSES. 'Tis now diſcovered , that Lunar by the Contrivance of a Wheel to be briskly

Eclipſes do not ariſe from the Interpofition of the turned round in an Horizontal Poſition : When

Earth's Body between 0 and her, but only from this Glafs, being exhauſted of Air ,wasturn'd round

theInterpoſition of her Atmoſphere. its Axis , a conliderable Light would be produced,

Ofwhich , and all the Phänomena of Eclipſes, by the Attrition of ones Hand on the Outſide ;

ſee Whiſton's Prælect . Aſtron . p. 135. and when the Air was let in , it was ſurpriſing

EDICT, in the Civil Law, is any thing that to ſee, that on the Application ofones Finger to

the Emperor eſtabliſhes of his own Accord, that wards the Glaſs, a vigorous Lightwould be pro

jt may be generally obſerved by every Subject. duced, which began at the Finger firſt, and

And this differs both from a Decree, or a Prag- ſeem'd to gravitate on it, and was ſenſibly to be
matick San &tion . felt there, at half an Inch diſtance from the re

ELASTICITY. The Cauſe of the Elaſticity volving Glaſs. And this Purple Light was viſible,

of Fluids, ſuch as our Air, may eaſily be acoun- even by Day , or in the Light. Mr. Hawksbec con

ted for, from their Particles being all endowed trived alſo , that ſoine looſe Threads Tould be

with a Centrifugal Force, like what Sir Jaac faften'd at one End to a Circle of Wire, which was

Newton mentions in Prop. 23. lib. 2. of his Excel- faften'd at Right Angles to the Axis of the Glaſs,

lent Principia. And to ſolve the Springineſs or and within it ; and then weobſerv'd ſeveral times ,

Elafticity of ſolid and firm Bodies,we muſt have that when the Glaſs was ſwiftly moved round ,

Recourſe to another univerſal Law of Nature , and , by ibat means, ſtrongly rubbed and heated,

Attraction ; by which the Parts of ſolid and firm | all thoſe looſe Threads would ſtand upright , and

1

poir.
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point directly towards the Axis of the revolving made leſs than the natural Momentum of the

Glaſs. Glands, tbe Matter muſt neceſſarily flow into

Heafterwards fix'd the Lower Ends of Threads the Cavity of the Scomack , till it be heap'd up

into a Circle of Cork, which was placed at Righe in ſuch a Quantity (whichnot being to be done

Angles to the Axis as before, but the upper Ends in an Inſtant, muft require ſome Time) as is ſuf

of the Thread hang looſe ; but as ſoon as the ficient (by the united Loathſomneſs, and the Vis

Glaſs was turn'd round as before, rubbed and Stimulans of the Emerick ) to villicate and force

warmed , the Threads would ſtand up an End in the Fibres of the Stomach , Abdomen, and Dia

the ſame Plane with the Circle they were faſtened phragm (by the Communication of the Nerves of

to ; and would point directly from the Axis to the Firſt with the two laft) into a violent Con

wards the inward Surface of the Glaſs ; unleſs traction, and thereby , throw all out by the

when moved by the Application of ones Finger Deſophagus; and this makes all quiet for a while,

without ; wbich would, ſurpriſingly , make them till a new and ſufficient Quantity be excerned
bend and point towards it. from theſe Glands to reproduce the aforeſaid Con

ELLIPSIS. To deſcribe this Figure readily traction. And thus there happens a Fit of Vo

by means of the Sector, ſee Analemma, Vol. 1. miting and Quiet alternately, till either all the

EMBER-WEEKS, are thoſe Weeks in which Morbifick Matter be thrown out, or the Force of

the Ember-Days fall. In the Laws of K. Alfred, the Emerick is lo dilated , that it is no longer able

c. 39. and in thoſe of Canute, c. 16. they are to elicit the Morbifick Matter from theGlands.

called Ymbren, . e. Circular Days ; from whence And the Strong Contraction in ſo many Muſcles

they are corrupted into Ember-Days : And by and Muſcular Canals as are at work in the Action

the Canonifts they are called , Quatuor Anni Tem . of Vomiting, and the Violent Concuſſion which is

pora , the Four Cardinal Seaſons on which the produced over the whole Body, by a Power

"Circle of the Year turns : They are the Wednes- which , by juft Computation, is not inferior to

day, Friday, and Saturday, after Quadrageſima Sure that of 26000 86. Weight, may, and often does

day ; afterWhitſunday ; after Holy-rood Day, in take away the Obſtructions in many other Ca

September; and after St.Lucy's Day, in December : oals beſides thoſe which are adjacent to the Sco

Which four Times anſwer well enough to the four mach and Gullet ; as we may plainly ſee by thoſe

Quarters of the Year, Spring, Summer, Autumn, vaſt Sweats which plentiful' Pits of Vomiting

and Winter. And Mr. Somner tbinks, they were occafion . Emeticks and purgative Medicines dif

Fafts inftituted to beg God's Bleſſing on the fer only in this, that the Particles of the latter

Fruits of the Earth. Theſe Ember -Weeks are do not immediately vellicate the Fibres of the Sto

now chiefly taken notice of on the Account of mach, dilate the Orifices, and attenuate the Mar

the Ordinations of Prieſts and Deacons , becauſe ter contain'd in the Glands of the Stomach , but

the Canon now appoints the Sundays next ſuc- act gently , and afſift the natural Motion of Di

ceeding the Ember-Week, for the Solemn Times geſtion, and ſo are carried down into the In

of Ordination. Tho' the Biſhops, if they pleaſe, teſtinés ; and how they operate there, ſee under

may ordain on any SundayorHolyday. Purgatives.

EMBRACERY, is the Offence of an Embra- EMINENTIAL Equation , is a Term uſed by

ceur ; to pre -inftruct the Jury. the Algebriſts in theirInveſtigation of the Areas

EMBRE, or Embring.Days, are thoſe by the of Curvilineal Figures ; and is ſo called , becauſe

Antients call’a Quatuor Tempora, and are of great | ’ ris an Artificial Equation, which contains ano

Antiquity in the Church ; being obſerved on the ther Equation eminently. See Hayes's Fluxions,

Wedneſday, Friday, and Saturday next after Qua. p. 97 , &c .

drageſima Sunday, Whitſundy, Holy-Rood Day, EMISSARY of a Gland, is the common Con

in September, and St. Lucy's Day, in December, duit, Canal, or Pelvis, in which all the little Secre

2 ở 3 Edward VI. c. 19. tory Canals of a Gland do cerminate. See Gland

EMENDATIO , in theLaw, is the Power of and Animal Secretion .

amending and correcting Abuſes according to EMPHYTEUSIS , in the Civil Law, is a Con

ftated Rules and Meaſures : As , tract made by Confent, but created by the Roman

EMENDATIO Panni, is thePowerof Aulnage, Law , and not the Law of Nations ; by which
or Ulnage, or looking to the Aflize of Cloth, that Houſes or Lands are given to be poffeís'd forever,

it be of the juft Ell, or due Meaſure. upon Condition that the Lands ſhall be im

EMENDATIO Panis & Cerviſie,is the Affize prov'd , and that a ſmall yearly Rent ſhall be
of Bread and Beer ; or the Power of ſuperviſing paid to the Proprietor. The Tenant is call'd ,

and correcting the Weights and Meaſures belong- EMPHYTEATA,becauſe of his being under an

ing to them . Obligation of planting and improving the Land .

EMETICKS. Dr. Cheyne, in his Book of Fe- EMPTIO -Venditio, in the Civil Law, is that

vers, ſays, the Action of vomiting by a Medicine Contract, by Conſent only , which we call Buy

is produced thus : The Particles of the Vomitory , ing and Selling,whereby the Seller is bound to de

by wedging themſelves into the Orifices of the liver the Goods, and the Buyer to pay the Price

Emiſſaries of the Glands which are placed adja- for them , according to the Bargain .

centto the Surface of the Stomach, do Dilate the EMPYREUMA, is that Taft and Smell of Fire ,

ſame (which by ſome extrinſical Cauſe had been which ſome Things, too haftily diſtill'd, retain.

contracted) and after the ſame Manner do Diſolve ENCAUSTICE, is the Artof Enameling;

( at leaſt in ſome Degree) the Coheſion of the ENCHESON, is a Frencb Word often uſed in

Stagnant Morbifick Matter, rendring itmore fluid, our Law.Books , and ſeemsto fignify, the Oce

and conſequently, making its Reſiſtance leſs. cafion, Reaſon, or Cauſe of any Thing's being
Now the natural and conſtant Action of the done.

Glands being Secretion ; and the Impediment (by ENCOLAPTICE is the Art of making Plates

the Dilatation of the Orifice, and the Attenua- of Braſs, and curring in the Figures or Letters for

tion of the Fluid) being taken away , or at leaſt Monumental Inſcriptions and Laws.
Vol. II. Ff ENGINE
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ENGINE for Rowing Ships : The Figure of this Engine being omitted in Vol. I. is here added.

Deſcription.

A. The Line the Ship makes. , K. Paddles, of which Six, or

B. The Water Line. Eight on each side the

C. The Decks. Ship,are witb Eaſe Fixed

D. The Capland Barrs.
and Unfixed into the ſaid

E. The Capſtand. Drum -beads.

F. A Wheel on the Drum - L. A Piece of Iron , to which

head of the Capitand . a Luff - Tacle may be Fix'd ,

G. A Trundle-bead on the to lift thoſe that are . 100

Wheel. Heavy for Mens Strength,

H. An Iron Bar going through round each of which, by

the Trundle -head ,and tho . taking half Turns with a

rough the sides of theShip. Cord, you make a Com

I. TwoDrum- beads like thoſe plear Wheel on each side

on the Capftand. ihe Veffel.
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ENGLECERY, Engleceria, is an old Word cery, it was taken away by 14 E. III. cap. 4 .

lignifying to be an Engliſhman : For in the Time ENURE, in the Law Senſe, ſignifies to take

of the Danes, if a Man were privily flain or Place, or Effect, or to be Available. As a Re

murdered, it was accounted Fracigena , which leafe ' fhall Enure by way of_Extinguiſhment ;

Word then comprehended every Alien, until and a Releaſe made to a Tenant for Term

Englecery was prov'd , that is, ' till it was made of Life , they ſay, thall Enure to him in Rever

manifeſt that be was an Engliſman. Vid. Bracton , fion.

Lib. 3. Tra £t. 2. Cap. 15. Fol. 134. But there be
EPICYCLOID, is a Curve generated by the

ing many Abuſes and Troubles about this Engle- 'Revolution of the Periphery of a Circle along the
Convex
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Convex or Concave Part of another Circle ; which tradion of all Roots out of them without any

Part of thisother Circle is call'd the Baſe of the previous Reduction .

In N. 309. there is an Analytical, GeometriEpicycloid ; as in this Figure, D B is the Baſe of

cal, Mechanical, and Univerſal Method for the

Reſolution of Cubick and Biquadratick Equations,

VE B E
by Mr. 7. Collon . And an Analytical Reſolution

of fome Equations of the 3 , 4 , 5 , 7 , 9 , and Su

perior Powers ; and ſo on Infinitely , in Finite

I Terms, and in ſuch a Method as Cardan uſed for

D Cubicks.

Dr. Gregory, in the Preface to his eścellent Ox .

ford Euclide, in G. L. fhews, that from the 86th

and 87th Propoſition of Euclides Data, even Bi

quadratick Equations, where the 2d and 4th

Terms are wanting, may be reſolv'd . As all

Quadratick Equations may be, by the 84th and
F 8 sth Propofitions of the ſame Data.

EQUÈSAuratus, is uſed to ſignify a Knight,

the Epicycloid ; V its Verrex ; VB itsAxis; which iscalled Auratus; becauſe antiently none
DPV half of the Exterior Epicycloid ; madeby but Knights might guild or beautify their Ar
theRevolution of the Semicircle V L B, (which mour, or other Habiliments of War, withGold.

is called the Generant) along the Convex Side of However , in Law , this Term is notuſed ; but

the Bale DB: As D Po is the Interior Epicy. inſtead of it Miles, and ſometimes Chevalier.
cloid, formed by the Generant's revolving along EQUILATERAL Hyperbola . If the Tranſverſe

The Concave Side of the Bale. Diameter of any Hyperbola be equal to its Parame

How a Portion of tbis Epicycloid is ( quarable, ter, then all the other Diameters will alſo be

ſee Phil. Tranſ. N.217. by Mr. Caſwell, andin equalto their Parameters: And ſuchanHyperbo
Phil. Trans. N. 218. you have a generalPropo, la as is this, is called an Equilateral, whoſe A

ſition for meaſuring the Areas of all Cycloids and ſymptotes doalways interſeá each other at Right

Epicycloids. How to find the Evoluta to this Angles in the Center.
kind of Curve, as alſo to find the Areas of Cy EQUITY, is of two Sorts, and thoſe of con

cloidal and Epicycloidal Spaces . See Hayes's crary Effects ; for the onedoth abridgeand take
Fluxions, p. 210, & c . from the Letter of the Law ; and the other doch

EPISCOPALE Onus. See Epiſcopalis. enlarge and add thereto.

EPISCOPALIA , are Synodials, Pentecoftals, • The firſt is thus defined ; ' Tis the Corre & tion of

andotherCuſtomary Payments, from the Clergy the Law made generally in that part wherein it fails;

to their Dioceſan Biſhop ; which Dues were for- which is a Correction much uſed in our Law :

merly collected bythe Rural Deans, by them As ſuppoſe an Actmade, That whoſoever does

tranſmitted to the Biſhop. ſuch a Tbing, ſhall be a Felon , and ſuffer Death :

Theſe Cuftomary Impoſitions were called Onus Yet if a Madman, or an Infant, who bath no Diſ

Epiſcopale, and were by ſpecial Privilege remit- cretion, do the ſame, he ſhall neither be a Felon,

ted to choſe free Chapels as were built on the nor ſuffer Death .

Demeſne of the King, and exempt from Epiſcopal The other Equity is defined, to be an Exten .

Juriſdiction. fion of the Words of the Law to Cauſes unexprefsd,

EQUATED Bodies. OnGunter's Sector there yet having the ſame Reaſon ; ſo that when one

are ſometimes placed two Lines, anſwering one Thing is enacted, all other Things are ſo too,

another, and called, The Lines of Equated Bodies that are of the like Degree : As the Statute, which

They lie between the Lines ofSolids and Super - ordains, that in Actionof Debt againſt Executors,

ficies, and are noted with the Letters D, 1, C , S, he that doth appear by Diſtreſs thall anſwer,

0 , 1, for Dodecahedron , Icoſihedron, Cube, doth extend by Equity to Adminiſtrators ; for

Sphere, Q &tahedron , and Tetrahedron. ſuch of them aś ihall appear firſt by Diſtreſs,

ſhall anſwer by Equity of the ſaid Act : Quia

Their Uſes may be theſe ; ſunt in Equali genere. Com. Interpret.

1. The Diameter of a Spherebeing given , to EQUÍVOCAL Generation . There is ſcarce

find the sidesof the 5 Regular Bodies, leverally, any thing ſeems more to countenance Equivocal
equal to that Sphere. Generation, than the Production of Worms, c.

2. The Side of any of the Bodies being given, in the Bodies of Animals ; and yet Mr. Andey, in

to find the Diameter ofthe Sphere, and the Sides his Diſcourſe de la Generation deVers dans le Corps

of the other Bodies, which Thall be ſeverally to de l'Homme Paris, in 8vo. 1700. thews, that they

the firft Body given. breed there by a Seed wbich finds Entrance ſome

If the Sphere be firſt given, take its Diameter, how into our Bodies ; and in particular, he

and apply it over in theSector in the Points S, S : thews, that theCiron, orHand-Worm , iſſues per .

If any of the orber Bodies be firſt given, apply the fectly from its Egg, and after that grows inſen

Side of it over in its proper Points : So Paral- fibly. He judges that the Eggs of ſmall Inſects

lels taken from berween the Points of the other enter oor Bodies by the Air we breathe, and in

Bodies, ſhall be the sides of thoſe Bodies, equal our Food ; and that they are harcb'd there, only

ſeverally to the firſt Body given. when theyfind an agreeable Heat and Diſpoſition :

EQUATIONS. Captain Halley in Philoſoph. of the Humours and Parts.
Trans. N. 190. P. 38. gives an Account of the Dr. GeorgeGarden hath obſerv'd ; See Phil.Tran.

Number of Roors in Cubick and Biquadratick N. 237. that the Bearers, or Bearing Buds of

Equations, together with their Signs and Limits. Fruit- Trees , are full of Aſperites, and not ſo

And in N. 210. be gives a Method for the Ex- Imooth in their Bark as the other Parts of the
Vol. II. Ff 2 Trec
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Tree ; and ibat if after Harveſt you look on theſe ESTERLING . The ſame with Sterling .

with a common Microſcope, you will find the ESTORERS. The ſame with Haſe Bote, or

Cavities there full of Eggs of an oblong Figure, Houſe Bote : Which fee.

and of a Citron Colour ; eſpecially , in ſuch ESTRANGERS , in the Law, are ſometimes

Years, and in thoſe Trees, where the Caterpillers taken for ſuch as are not Privies or Parties to the

have been numerous. From whence he concludes , levying of a Fine, or making of a Deed ; and

that we thould not ſay Inſects are bred out of ſometimes for thoſe that are born beyond the

Corruption equivocally, and not ex Ovis, only | Sea .

becaule we cannot diſcern the particular Manner ESTRAY , ſignifies any Tame Beaſt found

of their Propagation . See Infečts. within any Lord thip , and not own'd by any

Mr. Ray laith; it ſeems to him to be moſt proba. Man ; in which Cale, being cried , according to

ble, that there is no ſuch Thing as Spontaneous or Law , in the Market adjoining, if it be not

Equivocal Generation ; but that all Inſects are claimed by the Owner in a Year and a Day , it

the Natural Iſſue of Parents of the fame Species is the Lord's of the Soil.

with themſelves. Fr. Redi, in his Book de Gener. EVENINGS, was formerly the Delivery , at

de gʻl Inſetti, bath, I think, cleared up this point, Night or Even, of a certain Portion of Grais or

and thew'd there is no Generation of Animals ex Corn to a Cuftomary Tenant, who performs his

Materia Putrida. And Dr. Lifter hath given an wonted Service of Mowing or Reaping for his

Account of the Inſects bred in the By-Fruits and Lord, and at the End of his Day's Work , did uſe

Excreſcencies of Vegetables, in Phil. Tran .N. 71 , to receive ſuch a Quantity of Graſs or Corn to

72, 75 .
carry Home with him , as a Gratuity or Encou.

Mr.Willoughby accounts for theIchneumonWaſps, ragement for his bounden Service. Kennet's Pas

and the Manner of their laying their Eggs in the roch . Antiq .

Bodies of other Inſects ; as of Caterpillers, &c. EVICTION, in the Civil Law, is a Recove

Phil. Tranſ. N. 76 . ry of the Title to any thing ſold by a Stran

Dr. Lifter, in Phil. Trans. N. 33. hath refuted ger.

the vulgar Notion, that Horle -hairs thrown into EVOLUTA. See in Involute and Evolute Fi.

Water will become animated Bodies ; and thews, gures, in Vol. I.

that the Appearances of that Kind are Hair.Worms EVOLUTION. The Equable Evolution of

actually bred in the Bodies of other Inſects, as of the Periphery of a Circle , or any other Curve,

the Common Black Beetle , &c. is ſuch a gradual Approach of the Circumference

ERRANT, in our Law, is the ſame as Itine- to Rectitude, as that all its Parts do meet toge

rant, being attributed to Judges that go theCir- ther, and equally evolve or unbend ; ſo that the

cuit ; and to Bailiffs ac large. ſame Line becomes ſucceſſively a leſsArk of a re

ESCAMBIO, is a Licence granted to one, for ciprocally greater Circle , till at laft they turnin

the making over a Bill of Exchange to another, to a ſtrait Line.

at Sea , Reg. Orig. Fol. 194. For by the Statute In Philos. Trans. N. 260. p. 445. you have a

of 3 R. 2. c.2. no Merchant ought to exchange or new Quadratrix to the Circle, found by this

return Money beyond Sea, without the King's Means, being the Curve deſcribed by the Equable

Licenſe. Evolution of its Periphery.

ESCAPE, Gignifies, in the Civil Law , a vio- EUSTACHIAN Tube. The ſame with the

lent or Privy Evaſion out of ſome lawful Re Aqueductus Tallopii. See Tuba Euſtachiana.

Atraint. EXACTION Secular, was anySori of Tax or

ESNECY, Æfnecia, in the Law, is a Prero Impoſition formerly paid by fervile and feudato

garive given to the eldeſt Co-partner, to chule ry Tenants.

fiift, after the Inberitance is divided. EXCEPTION, in the Law , is a Stop or Stay

ESPICURNANTIA, is the Office of Spigur. to an Action ; being uſed in the Civil and Com

nel, or Sealer of the King's Writs. mon Law both alike, and in both divided into

ESQUIRE, in French Eſcuier, i. e . Scutiger, Dilatory and Peremptory.

was originally ſuch an one, as attending a EXCLUSIONS The Method of Excluſions is

Knight in Time of War, did carry bis Shield. a Way of coming at the Solution of Problems

But now it fignifies a Gentleman , or one that in numerical Cales) by previouſly ejecting or

beareth Arms as a Teſtimony of his Nobility or excluding out of our Confideration, ſuch Num

Gentry ; and is a meer Title of Dignity , next to bers as are of no Uſe in ſolving the Queftion ;

and below a Knight. They who claim this Ti- | and whereby conſequently the Proceſs may be

tle now are, all the younger Sons of Noblemen ; regularly and judiciouſly abbreviated.

the Four Eſquires of the King's Body ; the eldeft An Account of which Method , Mr. Frenicle

Sons of all Barons, Knights of the Bath , and gives, in the Ouvrages de Mathematique, &c. in

Knights Batchelors ; thoſe that ſerve the King in Fol. Paris, 1693 .

any worſhipful Calling ; ſuch as created Eſquires EXHIBITION, was anciently an Allowance

by the King with a Collar of SS's of Silver : The for Meat and Drink, ſuch as the Religious Apa

Chief of ſome Families are allo Eſquires by propriators made to the poor depending Vicar.

Preſcription : Thoſe that bear any ſuperior Of And this Word is ſtill retained in the Colleges of

fice in the Common -wealth, as a Juſtice of Oxford and Cambridge, in nearly the ſame Senſe.

Peace, while in Commiſſion, and Utter Barri- EX OFFICIO . By a Branch of a Statute of

Iters, c.
1 Eliz. 1. The Queen, by ber Letters Patents,

ESSAY Hatch , is the Miners Term for a little might authoriſe any Perſons, & c. to adminifter

Trench or Hole, which they dig to ſearch for an Oath Ex Officio ; whereby the ſuppoſed Offen

Shoad, or Oar. See Tin . der was forced to confeſs, accuſe, or clear him

ESSENTIAL Oils of Vegetables, are, according ſelf of any CriminalMatter,&c. But this Branch,

to the Chymiſts, ſuch are drawn from the Plant in relating to the laid Oath, is repeal'd by Star . 17

a Limbeck, by the Help of Water. Car . 1.c. 11 .

3
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EXPLETORY Fuftice. See Juſtice. the yearly Rent, the Obligator may in time be

EXPONENTIAL Curves, are ſuch as partake fully paid his Debr.

both of the Nature of Algebraickand Tranſcendent EXTREMITIES of the Figures in Painting,

ones. They partake of the former, becauſe they are the Head , Hands, and Feet; and theſe ſhould
confift of a Finite Number of Terms, tho' thoſe be drawn with more Nicety and Exactneſs, or

Terms themſelves are Indeterminate : And they more terminated than other Paris ; and muſt

are in ſome meaſure Tranſcendental, becauſe they help, by that Means, to render the Action more

cannot be Algebraically conſtructed. exprefſive.

EXPONENTIAL Equations, are ſuch as Sir EYE. Dr. Hook, in his Posthumous Works, p. 12.

Ifaac Newton calls Geometrice Irrationals ; they are faith , Thatthe diſcerning Power of the Eye, is not

ſometimes alſo calld Tranſcendental. capable of making Diftinction of Parts, when

EXPONENTIAL Quantities, are ſuch whoſe they are ſmaller than the ſmall Pores of Wood ;

Exponents are indeterminate, variable, or flowing wbich he found by this Experiment: By a con

Quantities ; and the Quantities are of ſeveral venient Lens, be brought the Object ſo near

Degrees and Orders. When the Exponent is a the Eye, that the croſſing of the Rays in the Eye

fimple indeterminate Quantity , 'tis called an Ex- was about the middle Space between the viſible

ponential of the firſt or loweft Degree. Side of the Object and the Bottom of his Eye ;

When the Exponent it ſelf is an Exponentialof from whence it followed , that the Picture of the

the firſt Degree, then the Quantity is an Expo- viſible Part of the Objectwas as big as the Thing

nential of the ſecond Degree, & c. repreſented ; and the Eye being then at moft but

Thus zy is an Exponential of the firſt Degree ; capable of ſeeing or diſtinguiſhing thoſe Pores ;

becauſe the Quantity y is a ſimple flowing Quan- it follows, that if the Cauſe of that Diftinction

be from the Ends of the Filaments of the Optic

tity. But moute is an Exponential Quantity of the Nerve, as Deſcartes ingeniouſly ſuppoſes, the

ſecond Degree ; becauſe y* is an Exponential of Filaments can't be ſmaller than the Microſcopi
cal Pores of Wood ; and that the Eye is uncapa

the firſt Degree. So allo zu is an Exponential are ſmaller than thoſe : So that any Object being
ble of diſtinguiſhing the Parts of any Object that

ſo far remov'd from the Eye, as that its Picture
of the Third Degree ; the Expotent ,* being one

on the Retina thall be leſs than a Microſcopical
of the ſecond.

Pore, will become inviſible ; at leaſt if it be but

See D. Bernoullis Tractatusdeprincipiis Calculi of a dull Radiation ; for if it be of a bright one,

Exponentialis : And Craig's Correction alſo of a (as the Stars are) the whole Filament is moved

Miftake in it ; in Phil. Tranſ. N. 245. P : 374 . by having one Part of it powerfully acted on ;

Hayes Fluxions, p. 306. Where are Rules to and ſo we have a Senſation of the object the

find ibe Fluxions of Logarithms and of Powers , ſame as if it were much bigger. And this ſeems

when the Exponentsare Flowing Quantities. As to bethe Reaſon, why the Stars appear to our na

alſo how to conftruct Exponential Curves, and to kedEye many thouſand Times bigger than they

determine their Tangenis. really are, and even as big as thro' a long Telelo

EXPROMISSOR, in the Civil Law, is one cope, And p. 13 , he ſaith, that if by the Help

that diſcharges the firſt Debror, and takes the of Glaſſes, the Eye can be made capable of col
Burden upon himſelf. lecting a muchgreater Quantity of Raysfrom a

EXTEND . To extend , in a Legal Senſe, fig - Point, and make them meer in the Recina, 'ris

nifies the valuing of Lands and Tenements of not improbable, but that a much greater Number

one bound by Statute, & c. and hath forfeited of Bodies may be diſcovered to be Radiant,which

his Bond to ſuch an indifferent Rate, as that , by I are now not ſuppoſed to be ſuch .

هق

1

FAR



F A R FIE

F. By Statute5& 6 E.6.cap.4. "ris enacted, Shillings in Silver. ThisWord isuſed 2H. S.
That whoever ſhall maliciouſly ſtrike any c. 7. and there appears to have been a Coin as

Perſon with a Weapon in the Church or Church - well as the Noble and Half Noble.

yard, or draw it there, with an intent to Atrike, FARDING.deal, or Farundel of Land, was

ſhallhave one of his Ears cut off ; or if he have the 4thPart of an Acre.

no Ears, ſhall be burnton the Cheek with an F ; FAST - Country. A Term uſed by the Tin -Mi

that hemay be known for a common Fighter or ners , and ſignifies the ſame with Shelf ; which

Fray-maker. ſee .

FABRICK Lands, are Lands given to the Re- FASTING Men, Homines babentes. An old

building, Repair, or Maintenance of Cathedrals, Term which ſome will have to lignify Men of

and other Churcbes, and mentioned in the Act of Repure and Subſtance : But 'tis more probable,

Oblivion , 12 Car. 2. c. 8. Formerly every one al- that by it was meant rather Pledges , Sureties, or

moſt gave by bis Will ſomething, more or leſs, Bondímen ; which, according to the Saxon

to the Fabrick of the Cathedral, or his Pariſh Cuſtom , were faft bound to anſwer for one ano.

Church, and theſe were called Fabrick Lands ; and thers peaceable Behaviour.

by the Saxons, Timber Lands. FAUSBRAYE. See Falſe Braye.

FACE prolong’d, in Fortification, is that Part FEATHER Edg'd, is a Term uſed by Work

of the Line of Defence Razant which lies between men for ſuch Boards as are thicker on one Edge

the Angle of the Shoulder and the Curtain or Side than on the other.

'tis the Line of Defence Razant diminiſhed by the FELLOWS, in Fortification , are fix Pieces of

Length of a Face . Wood , each of which form an Arch of a Circle ;

FACIA's , in Architecture, as the Workmen and theſe , joined all together by Duledges, make

call it, (for it ſhould be ſpelt Faſcie, are nothing an entire Circle ; and theſe, with 12 Spokes, make

bur broad Lifts or Fillers , and are commonly the Wheel of a Gun Carriage. Their Thickneſs '

made in Architraves, and in the Corners of Pe- is uſually the Diameter of the Ball of the Gun

deftals. In Brick Buildings , they call the Jut- they ſerve for, and their Breadth ſomething

tings- out of the Bricks over the Windows in all more.

Stories but the higheſt, by this Name ; theſe are FEODARY, Feodatorious, was formerly the

ſometimes plain , and ſometimes moulded ; and Title for the Seneſchal or Prime Steward, who re

this moulding is only a Scima Reverſa , or an ceived Aids, Reliefs, Herriots, & c. and ſuch

Ở ... G ... at theBorrom , and abovethis are two Cuſtomary Fees due to any Lord.

plain Courſes of Bricks, then an Aſtragal, and FIBRES. There are other Divifions and Di

jaft of all , a Boultine ; which the Workmen callſtinctions of Fibres, beſides thoſe two mentioned

a Boultrea and a Boltell. in Vol. I. For, according to ſome Authors, there

FACK, in a Ship, is any one round of a Ca- are in an Animal Body , Carnous , Membranous,

ble when it is quoiled up out of the Way. Cartaliginous, Tendinous, Oleous, and Nervous Fi

FAGGOT, in Times of Popery here was a bres, according to the Matter of which they con

Badge worn on the Sleeve of the Upper Garment lift. The Carnous Fibres, of which the Fleſh is

of ſuch Perſons as bad recanted and abjured what compoſed, are vaſcular and hollow, being full

the Powers that then were , did call Hereſy ; of little Cells : They are called Fibremotices, be

which was put on after the poor Wretches had cauſe they are the chief Organs of Muſcular Mo

carried a Faggot, by way of Penance, to ſome ap- rion.

pointed Placeof Solemnity. And ſometimes they There is a Difference alſo among Fibres, as to

interpreted the leaving off this Badge of the Fag- their Situation and Courſe. For thoſe that run

got to be a sign of Apoftacy, lengthwiſe in Right Línes, are called Strait Fi

FALDAGE, Faldagium , is a Privilege which bres : Thoſe that run about ſome Part, as thoſe

antiently ſeveral Lords reſerved to themſelves of do that form Sphinter Muſcles, are call's Circular.

ſetting up Folds for Sheep in any Fields within Thoſe Fibres which croſs Strait ones at Right An.
their Manors, the better to manure them ; and gles are called Tranſverſe ; but thoſe which inter

this not only with their own, but their Tenants lectthem at any other Angles , Oblique Fibres.

Sheep, whichthey called SettaFalde . This FalFIDE Fußlor ,in the Civil Law,is the fame
dagein ſome places they call a Fold Courſe,orFree with Repromiſſor, Adpromiſſor, Sponſor, Prædes,

fold ; and in ſome old Charters 'tis called Fold . and Vades; That is , a Surety, or one that obliges

foca , i.e. Libertas Falde or Faldagii. himſelf in the ſame Contract with a Principal,

FALDFEY, or Faldfee, was a Compofition forthe greaterSecurity of theCreditor or Stipulator.
paid ſome Cuttomary Tenants antiently, that they FIELD -Colours, are ſmall Flags about a Foot

mighthave Liberty to fold their Sheepapon their and half Square, which are carried along with
own Ground. che Quarter-mafter-General, for marking out

FARDEL of Land, according to ſome Wri- the Ground for the ſeveral Squadrons and Batta

ters , is the 4th Part of a Yard Land ; but Noy, lions of an Army.

in his Complete Lawyer, p . 57. faith , two Fardels FIELD - Pieces, are ſmall Cannon which are

of Land make a Nook, and four Nooks a Yard uſually carried along with an Army in the Field ;

Land. ſuch as 3 Pounders, Minions, Sakers , 6 Pouna

FARDING , or Farthing of Gold , ſeems to ders , Demi-Culverins , and 12 Pounders ; and

have been a Coin uled in antient Times, con- theſe being ſmall and light , are eaſily carried .

taining in value the 4th Part ofa Noble, viz . FIELD -Staff, is a Staff carried by the Gunners ;

Twenty -pence in Silver : ln Weight, the 6th'tis about the Length of an Halbert, with a Speer

Part of an Ounce of Gold , that is, of five at the End , which, on each Side, hath Ears
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ter.

ſcrew'd on like the Cock of a Match - lock ; and in rable. The Succeffor is chargeable with Arrears

theſe, the Gunners ſcrew in Lighted Matcheswhen of Tenths due from his Predeceffor , and conſe

they are on Command. And this is callid Arm- quently, by_27 H. VIII. c. 8. is impower'd to

ing the Field -Staffs. diftrain his Predeceſſor'sGoods, being upon the

FIFE Rails, in a Ship , are thoſe that are plac'd Benefice, and hash likewiſe a good Action ar

on Baniſters on each side of the Top of the Poop, Law , againſt bim, or bis Executors.

and ſo along with Hances or Fails they reach FISH . Block , in a Ship, is the Block which is

down to theQuarterDeck , and to the Stair of hung in a Notch at the End of the David, and

che Gangway. ſerves to hawle up th: Fluke of the Anchor to the

FIGURE. The Rectangle under any Diame. Ship's Bow .

ter and its proper Parameter, is, in the Ellipſis FISHES. Rondeletins diſtinguiſhes Fiſhes, from

and Hyperbola, called the Figure of that Diame the Places where they arefound, into Sea Fiſh,
De la Hire, Lat. Con. p . 47, 48 . River Fiſh, and Lake or Pond Fiſh ; and of theſe

FINERY,is the Name of one of the Fires in hemakesſomeother Subdiviſions. ButMr. Wila

Forges in an Iron-work . See Iron. At the loughby faith rightly , That Fiſhes are much bet

Finery, by the Working of the Hammer, they ter divided by Ariftotle into theſe three Kinds,

bring the Iron into .what they call Blooms and Cetaceous, Cartilaginous, and Spinous.

Anconies, The Cetaceous Kind (which are ſometimes

FIRE. See Light. There is an Accountof the therefore call'd the Belle Marine) have Lungs and

Generation of Fire, by Mr. Malbranche, in the Breach like Quadrupeds, they copulate alſo like

Fr. Memoirs for the Year 1699 , which is inge - them , conceive and bring forth their Young

nious enough ; but it ſeems to depend entirely on alive, whom they ſuckle with their Milk.

the Hypotheſis of Deſcartes. Inthe ſame Book , The Cartilaginous Sorr, are produc'd from large

Mr. Amontons Thews a Method of making the Eggs like Birds , which are excluded the Womb

Force of Fire ſupply that of Men or Hories in allo like thoſe of Birds .

Engines, p . 112 . The Spinous Kind, are alſo Oviparous, but their

FIRE-Maſter, in our Train of Artillery, is an Eggs are ſmaller, and they have Spine up and

Officer that gives the Directions and thePropor down in their Fleſh ro ſtrengthen it .
tions of the Ingredients for all the Compoſitions But he thinks it would be yet more proper to

of Fire- Works, whether for Service in War, or divide Fithes into the Cetaceous Kind, or ſuch as

for Rejoycings and Recreations. His Orders are breath with Lungs, and into ſuch as breath with

given to the Fire-Workers and Bombardeers, who Gills. And then, to ſubdivide thoſe that breath
are obliged to execute thein . pith Gills , not into Cartilaginous and Spinous, but

FIRE Workers, are ſubordinate Officers to the into Viviparous and Oviparous.

Fire -Mafters,butthey command the Bombardeers : The Viviparous Kind, that breath with Gills, he

They receive the Orders from the Fire-Maſters, ſubdivides into Long, ſuch as the Galei, and Ca

and ſee that the Bombardeers execute them. nes or Sharks, and Dig.Fiſh : And the Broad

FIRME, the ſame with a Farm , or Land and Kind; ſuch as thePaſtinace, Raja,Squatinæ,&c.

Tenements hired at a certain Rate. But it an all whoſe Subdiviſions he gives in his Chapter of

tiently fignified the Reception and Entertainment Cartilaginous Fiſhes in general.

of theKing, or any other Lord and bis Retinue ; The Oviparous Kind, that breath with Gills, are

and frequently in the Doomſday Book , a Con the moſt numerous , and theſe he ſubdivides in

dition of Tenure was pro firma perunum diem , or to ſuch as are what we uſually call Flat Fiſh ;

pro firmaper unum noctem : And ſo ,becauſe in the and ſuch as ſwim with their Backs upright, or at

Saxon, and part ofthe Norman, Times, the Rent of Right Angles to the Horizon.

Lands was paid in Proviſions, Firma ſignified the The Plain or Flat Fiſh Kind, called uſually

Profits and Rent of an Eftate : But Henry II. tor Plani Spinoſi, are either Quadrati, as the Rhombi

beiter Convenience, alter'd this Cuſtom into an and Paſſeres ; or Longiufculi , as the Solea.

Equivalent of Money ; which Pecuniary Rent Such as ſwim with their Backs ere &?; are either

was ſtill callid Firma Regis. Long and Smooth, and without Scales , as the Eel

FIRST-Fruits, Primitid, are the Profits of Kind ; or Shorter and lets Smooth : And theſe

every Benefice for oneYear, given before the Re- have either but one Pair of Fins at their Gills,

formation to the Pope ; but by 26 H. VIII. c . 3. which are call'd Orbes and Congeneres; or elſe ano

trandared to the Crown : And by chat Ad , hether Pair of Fins alſo on their Bellies. And this

which enters on any Spiritual Living before he latterKind he divides into two others ; 1. Such

pays or compounds for it, on Conviction, fosas have no Prickly Fins on their Backs, but Soft and

feits the double Value thereof. Every Clerk Flexile ones. 2. Such as have Prickly Fins upon

therefore, before his Induction , (or ſoon after , ) their Backs.

Tould go bimſelf with one Friend of the City Thoſe Fiſhes wbich have only Soft and Flexile

of London, Inns of Courts, or Parts adjacent, or Fins on their Backs, may be divided into ſuch as

ſend two luch Friends forhim, to the Firft Fruits have Three, Two, or but one ſingle Fin there. No

Office , and there enter into Bond to pay the Filh but the Aſelli bave Three Fins on their Backs.

Firft Fruits of bis Benefice within two Years Fiſhes with Two Fins on their Backs, are either

next enſuing , at four equal Half-yearly Payments, the Truttaceous or Trout Kind, or the Gobionite ,

Only oneTenth of the whole Yearly Sum men- or Loch or Gudgeon Kind.

tion'd in the Queen's Books to be deducted ; be- Filhes with but one ſoft Back Fin, are of three

cauſe that muſt be paid by itſelf the firſt Year. Sorts ; the firft Kind have one long continued Fin

Formerly four Bondswere given for the four ſe- from Head to Tail, as the Hipparus of Rondele,
veral Payments ; but by Statute 2 and 3 of Her cius, &c . the ſecond have this Fin, but hort, and

preſent Majefty, but one Bond only is appointed to placed juft in the Middle of their Back ; and theſe

be given ; and the Rates of all Benefices, accord are either Marine, as tbe Herring Kind ; or Fluvia

ing to the Queen's Books, are declared unalte- tile, as thoſe we call Lether-mourhed Fiſhes; ſuch as
Such

3 Carp, Tench, &c.
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4. Aſellus Lucus, the Bib or Blinds.
Such Fiſhes as bave Prickly Fins on their Backs,

are of two kinds : 5. Afinus Antiquorum (Turn . ) the Haddock.

1. Such as have Two prickly Fins on their Backs ;. 6. Aſellusmollis major,the Whiting.

and in theſe the Anterior Radii of their Fins are 7. Of the non Spinous Kind, with only 2 ſoft Fins

always prickly : Or, on their Backs ; are found with us,

2. Such as have but one prickly Fin there. 1. Merlucius, the Hake.

Mr. Willoughby gives us this Catalogue of our 2. Afclus longus, the Ling.

Engliſh Fiſhes. 3. Thynnus, ſee Thunnut; the Tunny, or Spaniſh

Mackrel.
1. Of the Long Cartilaginous Kind ; are the

1. Canis Carcharius, or Lamia, the White Shark . 4. Scomber , the Mickel.

2. Galeus Glaucus Rondeletii, the Blue Shark. 5. Thymallus, the Gragling, or Umber.

3. Canis Galeus Rondeletii; called a Tope in 6. Albula Salmoni Similis, the Guinnard.

Cornwal. 7. Albula Harengi formis, the Schelley.

4. Galeas acanthias five Spinax, the prickled 8. Salmo, the Salmon .

Dog or Hound Filh.
9. Salmulus, the Samlett, or Branlin .

5. Galeus feu Muſtela levis, the ſmootb or un- 10. Salmo Griſeus, the Gray.

prickled Hound Filh . 11. Trutta Salmonata, the Salmon Trout.

6. Catulus major, vulg. Canicula Ariſtotelis, the 12. Trutta Lacuſtris, the Scurf, or Bull Trour."

Rough Hound ; in Cornwal, the Bounce . 13. Truita Fluviatilis duum generum , the Trout.

7. Catulus minor, the leffer Hound Fiſh or Mor. 14. Umbia Minor Gefn, the Red Charr , or Welsh

Torgoch.
gay.

15. Carpio Lacus Benaci , the Guilt or Guilt Charr.

2. Of the Plain Cartilaginous Kind ; are the
16. Eperlanus feu Viole , the Smelt.

1. Raja levis undulata, the Skate or Flare.
17. Golius Niger, the Rock Fiſh or Sea Gudgeon.

2. Raja Clavata, the Thornback.
18. Lumpus Anglorum , the Lump or Sea Oml.

3. Raja Afpera Noftras, the White-horſe.
19. Cataphractus Schonfeldii, in the Weſt of Enge

4. Squatinu, the Angel or Monk - Fiſh. land, a Dog.

5. Rana Piſcatrix, the Toad Fiſk or Sea -Devil.
8. Of the non Spinous Kind, with only i Fin on

3. Ofthe plane Spinous Kind ; are the the Back ; we have,

1. Rhombus Maximus Aſpero Squammofus, the 1. Harengus, the Herring.

Turbot or Brett. 2. Harengus minor, the Pilchard, called alſo

2. Rhombus non acculeatus ſquammofus ; in Corn- Calcbis .

wal call'd the Lug-alefe. 3. Encraſſīcholus, the Anchoris,

3. Paſſer Bellonii, the Place. 4. Alosa Jeu Clupea, the Shad or Mother of Het

4. Paſſer Aſperſive Squammoſus, the Dab. rings.

5. Paffer Fluviatilis Jive Ampbibius, the Floun- 5. Sardina, the Sprat or Sparling ; which is
der, Fluke, or Butt. nothing elſe but the Fætus of a Herring.

6. Hippoglosus Rondeletii, the Holy. Butt ;call'd 6. Acus Vulgaris, the Garr.Fiſh, or Horm . Fiſh

in the North the Turbot. 7. Sturio ; the Sturgeon .

7 . Buglollus or Solea , the Sole. 8. Lucius, the Pike or Pickrel.

4. Ofthe Eel Kind ; we have, 9. Cyprinus, the Carp.

1. Lampetra major, the Lamprey, or Lamprey 10. Cyprinus Latus , the Bream , or Bruma.

Eel. II . Tinca, the Tench .

2. Lampetra parva and Fluviatilis, the Lampern. 12. Orfus Germanorum, the Rudd, Oerve, or

3. Anguilla, the Common Eel. Nerfling.

4. Conger,the Conger or Sea Eel. 13. Capito, ſeu Cephalus, the Chub or Chevin.

5. Ammodytes Geſneri, the Sand Eel or Launce,
14. Barbus , the Barbel.

6. Gunnellus Cornubienfis, the Butter Fiſh. 15. Leuciſcus, the Dace or Dare.

7. Muſtela vulgaris Rondel, the Sea Loach or 16. Rutilus, ſeu Rubellas, tbe Roach.

Whiſtle- Fiſh . 17. Alburnus, thd Bleak or Bley.

8. Muſtela fluviatilis, the Eel Pout, or Turbou. 18. Gobius Fluviatilis, the Gudgeon.

9. Lupus Marinus, the Wolf Fiſh, or Sea Wolf. 19. Bobites Fluviatilis barbatula, the Loche.

10. Alauda non criſtata, the Sea Lark ; called in 20. Varias, feu Phoxinus levis, the Pink or

Cornwal Mulgranoc and Bulcard.
Minnom .

11. Alauda Chriftata, the Crefted Sea Lark. The laft Twelve of theſe are called by us (Mala

12. Liparis Rondelerii. coſtomi) Leather-mouthed Fiſhes ; becauſe they

13. Gobio Fluviatilis, the Bull-head or Millers- have no Teeth in their Jaws, but only deep
tbumb.

down in their Mouths.

14. Scorpana Bellonii Similis, the Dutch.Pots. 1 9. Of the Spinous Kind with 2 Fins on their back ,

Hog ; the Corniſh Boys call it Father- Laſher. of which the Foremoſt is aculeate ; we bave,

5. Of the Kind of Fiſhes wanting the Belly Pair of

Fins ; we have, 1. Lupus, the Baſſe.

1. Mola Salviani, the Sun Fiſh.
2. Mugil, the Mullet.

2. Acus Ariſtotelis, Species major.
3. Gurcardus Piſcis, the Gray Garnard.

3. Acui Ariſtotelis congener, the Sea Adder.
4. Hirundo Aldrovandi, the Tub -Fiſh.

4. Xiphias, ſeu Gladius piſcis, the Sword Fiſh. 5. Cuculus Aldrovandi, the Red Garnard, or

6. Of the non Spinous Kind of Fiſhes, with 3 un
Rotcher.

prickly Soft Fins on their Backs ; we have ,
6. Lyra prior Rondel, the Piper.

7. Mullus major, the Sur -Mullet.

1. Aſellus vulgaris major, the Cod-fiſh, or Kaling. 8. Draco, five Araneus Plinii, the Spider.

2. The Whiting Pollack.
9. Frachurus, the Scud.

3. Aſellus Niger, the Colefiſh, or Rawling Pollack 10 , Perca Fluviatilis, the Perch,

11. Faber Piſcis, the Dorge . 10. Of

1
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1o. Of the Aculeat Kind, with only one Fin on koown whether the Scars move from that, or that

the Back , whoſe Radii are fome prickly, and Point from them : And indeed the latter ismuch

ſome ſoft ; we bave, more probable, when we compare with this

what certainly happens in other Inſtances in the

1. Aúrára, the Gilt-head, or Gili - poll.
Heavens. For ' tis well known now, that the

Nodes of the Orbits of the ſecondary Planets, or2. Pagrus, the Bream .
the Points of their Interſection with the Eclip

3. Turdus vulg. the Old Wife or Wrafs.
4. Perca Fluviatilis minor, ſeu auratu, the Ruff. tick , do ſhift and change, and go a little back

5. Piſcis Aculeatus vulgaris, ſeu pungitius Award, or move in Antecedentia ; as is very evident

berti, the Common Prickle- Back, or Sharp- in the Nodes of the Lunar Orbit : Why may it

ling, or Banſtickle.
not be ſo then with the Nodes of the Earth's

6. Piſcis aculeatus minor, the lefſer Prickle- Back: Orbit ? The Præceffion thereforeof theTerreftrial

Equinoxes may ſerve to account for this Motion

11. Ofthe Cetaceous Kind, we account only, of the Fix'd Stars, fince the Quantity will be

found the ſame in both . For from the Newtonian

1. Balena Britannica Antiquorum ; which now Principles, it appears, the Terreftrial Nodes

ſeems to be gone from our Seas, and we ſhould go backward, after the Rate of about

ſcarce know what kind of Fiſh it was. 50 Seconds 'every Year ; and juſt ſo much the

2. Balena vulg. Rondel, the Whale,which is Pix'd Stars bave been obſerv'd to move forward
ſometimes found ſtranded on our Coafts ; or

every Year.

rambles up our Rivers . 3. It hath never been obſerv'd , that the Fix'd

3. Delphinus Antiquorum, the Dolphin, very Scars have changed their Latitude, though, as be .
rarely, but ſometimes ſeen here. fore, they annually dotheir Longitude.

4. Phocena, the Porpuſs, callid by Schonfeld, Which is a difficult Thing to account for with

the Northern Dolphin. out the NewAftronomy. For allowing the for

mer Motion of the Fix'd Stars, how can they all ,

FITS of eaſy Reflection of the Rays of Light; and always, keep the ſame Diſtance from the

fo Sir Iſaac Newton, in his Opticks, calls theDil- Ecliptick ' Tis true, the Celeſtial Orbits are all

poſition of the Rays to be reflected at any Time; found to be in immovable Plains, but thoſe
and their Diſpoficion to be tranſmitted, he calls , Plains are different, and do interſect each other

FITS of eaſy Tranſmiſſion : And the Space it with different Angles; nor is there any two ofthe

paſſes between every Return and the nexe Re- Primary. Planers, whoſe Orbits are in the ſame
furn, he calls the Interval of its Fits. Opt. Book II. Plain. " If therefore theſe Scars had any ſuch Mo.

P. 3. See Light. tion , as that ſeeming one of Longitude, 'tis very

FIXED Stars. The Phenomena's that have likely that their Orbits would be poſited with

been oſetv’d by Aftronomers about the Fix'd Stars reſpect to ſome one great and peculiar Plain,

are there : and which ſhould be inclin'd in a peculiar Man

1. That they all, together alſo with the Planets, ner to the Plains of the other Orbits, ſo as that

or Ertatick Stars, and all the Celeſtial Bodies, do their Orbits would interſect the Ecliprick, and
appear every Day to riſe and ſet ; and to move the Orbits of the Planers ; bur fince there is no

with a Circular Motion from Eaſt to Weft; the ſuch Thing obſerv'd , 'tis likely , that Motion of

Plains alſo of theſe Diurnal Circular Revolu- Longitude belongs not to the Stars , but to the

tions being at Right Angles to the Earth's Axis, Nodes of the Earth's Orbit, as has before been

or Parallel to the Equator. ſhewn. Buc allowing that Receſſion of the

All which is fairly and eaſily accounted for, Earth's Nodes, ' tis evident why the Stars ſhould

by ſuppoſing our Earth to revolve round its own have (or appear to have) a Morion in Longitude,

Axis in 24 Hours , from Weft to Eaſt. But the but none in Latitude ; becauſe that Receflion of

Eye of the Spectator moving together with the the Terreftrial Nodes happens without any

Earth, that muſt appear to bim immovable ; as Change of the Earth's Annual Motion as to the

a Ship doth to thoſe that are in it , till by Ob- Plain of the Ecliprick ; for if the Stars them.

ſervation and Judgment they come to find it felves are immovable, and the Earth's Orbit (or
otherwiſe. the Ecliptick ) be always an immovable Plain,

there can be no ſuch Tbing as any Change in the

Provehimur Portu, Cælique ac Aſtra recedunt. Latitude of the Stars.

2. It hath been obſerv’d of the Fix'd Stars, that 4. The Diameters of the Fix'd Stars are very

be fides the former apparent Motion round the ſmall, ſcarcely ſenſible even in the largeſt Tele

Earth in 24 Hours, they alſo ſeem to bave an. Scopes, ſeen through which, they appear but like

other which is quite contrary to that ; for they Lucid Points,and without any of thoſe adſciti

appear to change their Longitude, or Diftance tious Rayswhichſtrike the naked Eye.

from the Beginning of Aries, forward according
5. The Fix'd Stars have no Diurnal Parallax ,

to the Order of the Signs, or to move in Confébut,as bath lately been diſcover'd by Dr. Hook

quentia by a low Motion of about a Degree in and Mr. Flamſtead, a ſmall Annual one; and con

70 Years. So that thoſe Scars which in Hippar. ſequently their Diftance muſt be immenſely great.

chus, nay even in Ptolemy's Time, were in Aries, In order to gueſs at which, Mr. Hugens luppoſes

are now found to be in Taurus; and ſo on all the Dog.Star, Syrius, to be about the Bignels of

round the Zodiack . our Sun ; and then conſiders how remote our

As to wbich, we muſt conſider that the Termi- Sun muſt be placed, before his Diameter would ap

nus à quo, or Point from whence this now Mo- pear as little as that of Syrius : And on the whole,

tion is propagated, being the VernalEquinoctial he concludes, that Syrius and the neareſt Fix'd

Point, or the Eaſtern Interſection of the Equino - Stars, cannot be leſs diftant than 150000000000

ctial and Ecliptick ; till it can bedetermindwhe- of our Miles from the Earth, which is 27000

ther this point be fix'd or moveable, it cannot be times as far off as our Sun is from us.

Vol. II.
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And by tbat Annual Parallax wbich hath been from their vaſt Diſtance, and their affecting out

found to belong to the fix'd Scars, and is about Eyes with ſo ftrong and vivid a Light ; which

47 Seconds, they conclude, that they are diftant they could not do, if they were not actually bla

from us about 9000 times the Radius of the zing Fires : And that they are ſo , the Diſappear

Magnus Orbis, i . c. 9000 times as far off as the ance of ſome Stars, wbich bave formerly been

Suo; or about 500000000000 Miles.
viſible, and the Appearance of new ones, doth

6. The Milky Way is a circular Tract in the much confirm .

Heavens, extending over a very confiderable Part And the incomparable Sir IS. Newton , in the

of them ; and is ſo call'd , becauſe it looks white Latin Edition of his Opticks by Mr. Clark , bath,

and brighter than any other Part of the Sky. And to p .83. added this Note ; by which we may

this, by the Teleſcope is diſcover'd to be a Con- conclude the Fixed Stars to be at an immenſe Di.

geries of very ſmall Stars, which are fingly in- ftance from us.

conſpicuous to the naked Eye.
“ That the Fixed Stars, by reaſon of their im

7. There are above 1000 Stars wbich are vig " menſe Diftance, are to be look'd upon as Points ,

ble to the naked Eye ; but the Teleſcope hath “ (unleſs ſo far as their Light is dilated by Re

diſcover'd abour 20 times as many more : And “ fraction) is plain from hence : That when by

the larger and better thoſe Glaſſes are, the more " the Moon's Appulſes to them they are eclipſed

are ſtill diſcover'd .
or cover'd by her Body, their Light doth nor,

8. The Lightof the Fix'd Scars is much more
“ like that of the Planets in the like Caſe, va

Atrong and vivid than that of the Planets, tho' " nifh or diſappear gradually , but at once and

their apparentDiameters are much leſs ; becauſe “ all together ; and when they emerge again out

the Stars, like the Sun, ſhine by their own Na- “ of the Eclipſe, they don't become viſible by de

tive Light, but the Planets only by Refiection grees , but, as it were, inſtantaneoully, or ac

from the Sun.
“ leaſt in the Space of 1 or 2 Seconds.

9. The Fix'd Stars are obſerv'd to twinkle Beſides what hath been ſaid in the former Vol.

much more than the Planets : becauſe their ap- and above, Dr. Cheyne adds this further Gueſs at

parent Diameters being very inſen Gbly ſmall, the Immenſity of the Diftance of the Fix'd Stars.

ibe leaft Atom or Particle of Matter floating in Tho' we on this Globe approach nearer to ſome

our Atmoſphere will binder (for a Moment)the of them about 24000 Diameters of the Earth , i.e.

Stars being entirely vible. As the groſs Smoak about 188304000 Miles (of sooo Foot in a

of a Chimney will do by the Planetsthemſelves, Mile) at one time ofthe Year than we do at ano

which in ſuch a Caſe will cwinkle.
other ; yet their Parallax, if any at all, is ſcarce

That there are Changes and Alterations amongly then ſenſible, which it must be, if they were

the Fix'd Stars, bath appear'd by the Obſerva. at an eſtimable Diftance from us.

tions of our Modern Aftronomers.
Mr. Huygens computes, that the Diſtance of the

In Phil . Tranſ. N. 73. there is an Account that Sun, to that of the neareſt Fix'd Star, is as i to

S. Montanari found two Stars of the 2d Magni- 27664. That is, ( allowing the Diſtance of the

tude wanting in the Navis, in the Year 1668, Sun to be 12000 Diameters of the Earth , and a

April 10. which were certainly viſible before. Diameter to be7846 Miles, according to the beſt

And that he had made many ſuch Oblervations of Calculations) the Distance of the neareft Fix'd

Stars of leſs Note.
Star fromus, is at leaſt 2404520928000 Miles ;

Caſlini hath diſcover'd alſo many new Stars : which is ſo great, that if a Cannon Ball (going alí

One of the 4th , and two of the sth Light, in the Way with the ſame Velocity it hath when it

Calliopeia ; two others in Eridanus ; and four to parts from the Mouth of the Gun) would ſcarce

wards the Ar &tick Pole, which he is ſure were not arrive there in 700000 Years,

vible formerly. He takes Notice alſo of ſeveral In Philos. Trans. N. 202. there is a Method of

in Bayer's Catalogue, which do now diſappear. finding the Parallax of the Fix'd Stars, which

Hevelius, in 1666, found a new Scar in Pectore Cyg . Dr. Wallis acquaints Mr. Molyneux wich ; but

ni. And Don . Anthelme, a Carthufian at Dyon, both thoſe Perſons are Gince dead.

another in the Head of thar Conſtellation . And FIXITY. To the Production of this Property

this bothbeand Mr. Caſini obſerv'd to be twice of Fixiry, there is neceſſary chiefly a Suppoſition

in great Splendor, and asoften diminihing. of the Particles attra &ting one another, within a

Bullialdus obſerv'd the new Star in the Neck cerrain Diſtance, with a very violent Force ; or

of the Whale, to be very different in bis Magni. elſe they could never keep together, when preſsid
rudes at different Times.' And Hevelius obſerves by a violent Heat ; which yet we find the Parti

the fame Thing of another Star in the lame Con. clesof ſomefix'd Bodies will do. See Cobefion.

ſtellation .
FLAME-heat. The ſame with a Whiteabeat ;

From all which Obſervations, and many others which ſee.
might be produc'd , 'tis plain , there are very FLAT -pointed Nails, are of two Sorts, the longer

great Changes and Alterations amongft even the are uſed in Shipping, and are very proper to hold

Fixed Stars themſelves.
where you cannot clench ; the porter are fortified

And if that noble Conjecture of our Modern with Points to drive into Oak, and are uſed to

Aftronomers be true, that each Fix'd Star is a draw Sheathing - Boards to, & c.

Sun to ſome Syſtem of Planets moving round FLAW, at Sea, Gigofies a ſuddain Gut of Wind

him, as we do round the Sun , there muſt needs which ſometimes alſo the Seamen call a Squale.

be terrible Changes in thoſe Planetary Worlds; FLEXION and Retrogreſſion of Curves. See

and thoſe probably both Conflagrations and Dei Contrary Flexion .

luges. Of this,'fee more in Whiſton's Aftronomy, FLIGHT. In melling the Lead - Oar in the

P. 46 .
Works in Mendip, there is a Subſtance flies away

Dr. Hook, Op. Poſthum . p. 199. gives very pro- in the Smoak, which they call therefore the Fligbé.

bable Reaſons why the Fix'd Scars ſhould be of They find it ſweetiſh upon their Lips , if their Fae

the ſame Nature with the Sun ; which are drawn ' ces happen to be in the Way oftheSmoak ; which

they
2
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they avoid all they can . This falling on the theſe Frigorifick Particles are disjon'd from thoſe

Grafs, kills Cattle chat feed there ; and being of the Water, and are forc'd to fly out of it. And

gather'd andcarried Home, killsRats and Mice perhaps juft tbus doth the Pumes of Lead fix

in their Houſes. That which falls on the Sand, QuickGlver.

they gather and melt (upon a Flag-heartb) into When a firm ſolid Body, ſuch as a Metal, is

Shot and Sheet Lead . by Heat reduc'd into a Fluid ; dotb nor the Fire

FLORENS, were Gold Coins in the 18th of disjoin and ſeparate its conftituent Particles,

our Edw .III.of the Value of 6 Shillings. Camb- wbich mutual Attraction cauſedto cobere before ,

den faith, they were ſo called , becauſe made by and keep them at ſuch a Diftance from each other,

Florentines : And Fabian faith, they were not of as that they are without the Sphere of one an

To fine Gold as the Nobles and balfNoblesof that other's Attraction as long as that violent Motion

Prince.
lafts? And don't they, when that is over, and

But what is moft obſervable, is, that Fabian the Heat is flown out, come nearer to, attract one

calls the Floren a Penny, val. 6 s. 8 d. the half another, and coaleſce again ?
Floren an Halfpenny , val. 3 s . 4 d . the Quarter As therefore the Cauſe ofCobeGon of the Parts

Floren a Farthing , val. i s. 8 d . And theſe Words of ſolid Bodies appears plainly to be their mutual

you will often meet with in old Hiſtories and Attraction ; ſo the chief Cauſe of Fluidity ſeems

Accounts, applied to ſeveral Coins, as Rials and to be a contrary Motion impreſſed on the Par

Angels, &c. where you are to underſtand, by ticles of Fluids, by wbich they avoid and fly

Den arius the whole, by Obolus cbe balf, and by one another as ſoon as they come ar, and as
Quadrans the 4th Pari or Farthing. Chr. Preci- long as they keep ar ſuch a Diftance from each

ofum , p . 22.
other.

By Indenture of the Mint, in 18 Edw . III. every ' Tis obſerv'd alſo in all Fluids, that the Di

Pound Weight of old Standard Gold was to be rection of their Preffure againft the Veſſels that

coined into so Florences, to be current ac 6 Shil. contain them , is in Lines perpendicular to the

lings a-piece; all which made, in Tale, fifteen Sides of ſuch Veſſels ; which Property being the

Pounds : Or ' into a proportionable Number of neceſſary Reſult of the Particles of any Fluids be .

half or quarter Florences. Cowel's Interpreter. ing ſpherical, it thews that the Parts of all Plu

FLUIDITY. Beſides what hath been ſaid of ids are ſo , or of a Figure very nearly approaching

this Quality in the former Vol. I muft add here, thereumo. For Fluids in an Animal Body, ſee

That the Corpuſcular Philoſopby, before Sir Is. Glands in Vol. II.

Newton's wonderful Improvement of it, did not FLUTES, in Architecture, are the Hollows

go to the Bottom of this Matter ; for it gave no made in the Body of a Column or Pillar, and

Account of the Cauſe of the chief Condition re . which then is ſaid to be Fluted. The Dorick , loa

quiſite to conſtitute a Fluid Body, viz, the various nick , Corinthian and Compoſite Columns, are

Motions and Agitations of its Particles. But this uſually fluted all along the Body of the Pillar,

may be in a good Meaſure accounted for, if you from the Baſe to the Capital. Each Columnbath

ſuppoſe it to be one of thePrimary Laws ofNa- 24 Plutes, andeach Fluteis hallowed in exactly

ture, that as all Particles of Marcer do attra &t one aquarterof a Circle. In the Dorick Column the

another when they come within a certain Di- Flutes join together without any Interſpace ; buc

ſtance, ſo, at all greater Diftances from one an- in the Ionick , Corinthian and Compoſite Oro

orber, they do fly away from , and avoid one ders, there runs a Lift between every two

another. For then , though their common Gravity Plures.

may keep them together in a Maſs, together (it

may be ſometimes) with the Preſſure of other FLUXIONS. This general Method of finding

Bodies upon them ; yet their continual Endea- the Fluxions of all Powers and Roots, I had from .

vour to avoid one another ſingly, and the adventi che Honourable Fr. Robartes, Eſquire.

rious Impulſes of Light, Hear, or other external If a Quantity gradually increales or decreaſes,

Cauſes, may make the Particles of Fluids conti- its immediace Increment or Decrement is called

nually move round about one another, and ſo its Fluxion .

produce this Quality.
uality. It is , indeed, a Difficulty Or the Fluxion of a Quantity is its Increaſe or

I cannot yet get over, to account for the Particles Decreaſe indefinitely ſınall.

of Fluids always keeping at ſuch a Diftance from Let a Quantity x be put into Fluxion, where

one another, as not to come within the Sphere byitbecomes xx+ x (x repreſenting an Increment
of one another's Attraction . The Fabrick and

Conftitution of that fluid Body of Water is won or Decrement indefinitely little, being called the

derful and amazing , that a Body ſo very rare as Fluxion of x ).

that is , and which has fach à vaft Over-propor- Now the Fluxion of all the Powers, and of

tion of Pore, or interſperſed Vacuity, to ſolid all the Roots of x , may be found by this general

Marter, ſhould yet be perfectly incompreſſible by Rule :

the greateſt Force. And yet ibis Fluid is eaſily

seducible into thatfirin, tranſparent, friable Boits Fluxion ; ſothe Square, Cube,&c. and the
As x +,x contains the ſimple Quantity and

dy , which we call Ice ; by being only expoſedto a certain Degreeof Cold . One would think Square Root, Cube Roor, & c. of * + muft

here , that though the Particles of Water cannot contain the reſpective Powers or Roots of x with

come near enough to attract each other, yet the its Fluxion reſpectively.

in ervening Frigorifick Matter doth, by being And conſequently, if the Flowing Quantity be

mingled per minima with them , ſtrongly attract reſpectively lubftracted, the Fluxion only muft

them, and is itſelf alſo ftrongly attracted by them , remain.

and lowedges or fixes all theMaſs inco a firm ſolid Thus the Fluxion of % %, is x xx

Body : Which folid Body loſes its Solidiry a .

gain, when by Hear the Vinculam is folv'd, and
x + * * = 2 * * * * * : And the

Vol. II. Gg 2
Fluxion
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Fluxion of x x x is x 7 ** 2 ** Fixitx Le Calcule Integrale, par M.Carre. Paris, 1700,
X X

Mr, Abraham de Moiver's Uſe of Fluxions, in

xxx = 3 x x x - + 3 ** x + x x x. the Solution of Geometrick Problems . See Pbi

But ſince x x , Part of the Fluxion of x x , is los . Tranſ.N. 216.

Mr. Humphrey Ditton's Inſtirution of Fluxions.
infinitely ſmaller than 2 x x, whereby it can make

no ſenlible Change in that Quantity, it may be
FLYBOAT, is a large Veſſel with a broad

laid aſide as of no Value.
Bow ; uſed by Merchants in the Coaſting Trade.

And for the ſame Reaſon, 3 x *x + xx* Some of theſe will carry 800 Tun of Goods.

may be left out of the Fluxion of x x x ;
ſo FLYERS, is the Workinens Term in Archi

that their remaios only tecture for Stairs that go ſtrait, and don't wind

round ; nor are the Steps tapering, but the fore

and back Part of each Stair and the Ends are re

****
ſpectively parallel to one another. So that if

Thus alſo the Fluxion of ✓ x is x F & one Flight don't carry you to your deſign'd
Height, there is a broad balf Space ; and then

-Vx = 27x; which will be evident, by you fly again with Steps everywhere of the ſame

Breadthand Length, as before.
only extracting the ſquare Root of * * * ac FLYING Bridges, in Fortification, are made

cording to the common Method, thus ; of two ſmall Bridges laid one upon the other,

ſo that the uppermoſt, by the means of Ropes

and Pullies , is forc'd forwards 'till the End of it

x + 3 ( +
27x join tothe Place deſign'd.

FOCUS. Dr. Hook, Op.Poſthum.p.122,very well

2 ✓ x )x ) 0 + *
accounts for the Reaſon of the great Effect of Bur.

ning Glaſſes, thus : Suppoſe there be one, either

Concave or Convex, of a Foot in Diameter ;

4* this will conſtipate or crowd together all the

The Fluxion of
Rays of the Sun, which fell before on the Area

of a Circle 12 Inches in Diameter, into the Com

* paſs of of an Inch. The Area's then of the

two Circles will be as 9216 10 1 ; and conſe
3x x x

quently, the Heat of the Leſſer, to the Heat of

2

Nx
the Greater, will be reciprocally as 9216 to 1 :

3
That is, the Hear in the Focus will exceed the

X X X X

Sun's common Heat at that time 92 16 Times.

And this will have an Effect, as great as the di

x x x
2 V Xxx rect Rays of the Sun would have on a Body

plac'd at one 96th Part of the Diftance of the

Earth from the Sun, or on a Planet that ſhould

So that ✓ x + x is equal to v * + 27 x vx, move round the Sun, at but a very little more

tban a Diameter of the Sun's Diftance from him,

which is equal to the Fluxion of N *, or that would never appear further from him
27 x than abour 36 Minutes.

as above. FODDER , or Fother of Lead , is a Weight

containing eight Piggs ; everyPigg three Stone

Indeed V7+ is the true Root of and an half. IntheBook of Rates, a Fodder of

2 * Lead is ſaid to be 2000 1b. Weight ; at the Mines,

it is 22. Hundred ; and among the Plumbers,
* + * + as the Operation ſhews, and con

at London , it is but 19 Hundred.

FOETUS. The Fætus is almoft of an Oval

ſequently ſomewhat bigger than the Root of Figure, whilft it lies in the Womb: For its Head
hangs down with its Chin on its Breaft ; its

x x

x + i. But being indefinitely leſs than Back is round ; with its Armsit embracech its

Knees, which are drawn up to its Belly ; and its

what is annex'd to the Difference between Heels are cloſe to its Buttocks ; its Head is up

wards, and its Face is towards the Mother's Belly.

x + x + and x + 3, 'may be con. But about the 9th Month,in theHumaneFætus,

the Head, which was ſpecifically lighter chan

fider'd as of no Value. Wherefore + anyother Parr, becomes ſpecifically heavier ; its

2.7 x Bulk bearing a much ſmaller Proportion to irs

Subiance than it did before ; and conſequently
may be taken for the true Root of x + x. it muſt now tumble and link down in that Li

Authors Names who have written of Fluxions: quor in whicb it ſwam , as it were, before : So

D. Bernoulli Tractatus de Principiis Calculi Ex iis Head falls down, its Feet ger up, and its Face

ponentialis.
turns towards the Mother's Back . But becauſe

Nieuwentye's Analyſis Infinitorum . Amſter. 1695. 'tis then in an irkſom, tho' proper, Poſture for

Dr. Cheyne's Fluxions, with Moivre's Animad- its Exit, the Motion it makes for Relief gives fre

verſions on them ; and the Doctor's Reply. quent and great Pains to the Mother; which

Hays's Fluxions. Lond. 1704 .
cauſe a Contraction of the Womb, for the Ex

Analyſe des Infiniment Petits . Par l'Hoſpital Fr. pulfion of the Fætus. When it happens to pre

Paris, 1696 . lent it ſelf in any other Pofture , it ſhould be

care

( ****

4 x

* 4

X X

4 *



FOR FRA

0

12

carefully put back again ; and , if poſſible, turn’d FORMELLA, was a Weight of Lead, which

the rightWay by the Midwife : But if that can't in 51 H. 3. A. D.1267. is ſaid to contain fix Peo

be done , it ſhould be drawn out by the Feet. tre, except 2 lb. Each Petra contain'd 12 lb. and

FOLIATE. In Phil. Trans. N. 245. there is each Pound contain'd the Weight of 25 Shillings.
a Way , communicated by Sir Rob. Southwell, of FORNICATION , is ſometimes uſed in Ar

foliating the Globe Looking-glaſſes. The Mix- chitecture, to ſignify Arcbing or Vaulting.
ture is of Quickſilver and Marchafire of Silver , FORTIFICATION. Writers on this Subject.

of each 3 Ounces ; Tin and Lead , of each half Sir Fonas Moor's Modern Fortification. Lona

an Ounce. Theſe cwo firſt thrown on the Mar- don , 1673. 8vo.

chafire, and laſt of all the Quickſilver. Stir Nouvelle Maniere de Fortifier les Places, par M.

them well together over the Fire ; but they muſt Blondel. Hague, 1684 .
be taken off it , and be towards cooling , before La Grand Art d'Artillerie, par Caſimir Symyen

the Quickſilver is put to them . When you uſe wicks. Frank fort, 1676.

it, the Glaſs ſhould be well heated , and very dry : Les Fortifications d' Antoine de Ville. Lyon , 1618 .

But it will do alſo when 'tis cold , but beft when Fortificationi di Buono ajuto Lorini. Venet . 1597.

the Glaſs is heated . Corona Militari d' Artiglieria di Alesſandro Capo.

This is a little odly expreſs’d : But I ſuppoſe Ibid. 1602 .

' ris meant, that the Marchafite ſhould be pow . F. L. Vegetius & alii de Re Militari, cum Fig.

der'd, the Lead and Tin melted and poured upon Paris, 1535.

it, and then all well Atirred and mixed together Cohorn's Fortification, Engl. by Cap. Savery.

while in Fuſion ; and afterwards, when 'tis al. Blondell's Art de Fetter des Bombes.

moft cold , the 3 Ounces of Mercury put to it to Anderſon's Gunnery.

make the Amalgam. Fortification and Military Diſcipline, by C.

FOLK.Land, was the Terra vulgi ; the Land Fobn Steed.

of the Common People who had no Eitate there. Norwood's Fortificacion ..

in ; bur held the ſame under fuch Rents and Ser. L'Arte de Fortifier, par M. Dechales.

vices as were accuſtomed or agreed , at the Will L'Arte de Fortification , par M. Ozanam .

only of their Lord the Thane ; and therefore their

Bargain was not put in Writing, as that about the FORTINGLES, the ſame with Farthingdel ;

Boc-Land was, but was accounted Prædium Ruſtio i.e. the 5th Partof an Acre, Penny, &c.

cum & ignobile. FORTITUDE, is that Virtue which enables

FOLKMOTE, was the general Word for a us to perſevere in doing well, notwithſtanding a

Popular Convention of all the Inhabitants of any ny Dangers, Obftacles or Difficulties we may

Place ; wbich if it were of thoſe of a Cicy or meet with in the Performance of what we know

Town, itwas called a Burgh-mote ; but if of all to beour Dury.

the Free Tenants of a County, 'twas called a FOSSA, is, according to ſome Anatomiſts, the

Schire-mote. In Towns and Burghs, this folemn Term for the Middle Part of the Corvix, or

Aſſembly was made by the Sound of a Bell call'd Hinder Part of an Humane Neck. The Upper

the Morbell. In the County Folk-mote, all Part being called Lophia, and the Lower Epimis.

Knights and Free Tenants did their fealty to FOSSATORUŃ Operatio, was antiently the

the King , and elected their annual Sheriff for Service of Work and Labour done by Inhabi

merly, (on the ift of O & ober) before the King tants and adjoining Tenants for Repair and

nominated. But after that, (about the Time of Maintenance of the Ditches round the City or

E.dward II. ) the City Folk-mote was changed into Town, for which ſome compounded , paying a

the Common -Council, and the County Folk- Dury called Foagium .

mote into the Sheriffs Turn and Alliſes. The Word FOTMEL, in Old Times, was a Weight of

Folk-mote had alſo ſometimes a lets Exrent, ſigni- Lead containing Ten Stone, or , at that time,

fying only the Affembly of the Tenants to a Seventy Pounds ; as appears from the Cartul.
Court Leet or Baron of their Lord. St. Albani, MS. in the Cotton Library.

FOOT. Bank, or a Banquette, in Fortification, FOUCADE, the ſame with Fougade.

is a ſmall Step of Earth on which the Soldiers FOUNDAY, is a Word uſed in the Iron

fand to fire over the Paraper. Works, for the Space of fix Days ; in which time

FOOT-gelde, was an antient Amerciament for they uſually make about 8 Tun of Iron .

not cutting out the Balls of the Feet of great FOURNEAU, is the Powder Chamber, or the

Dogs in the Foreſt ; which was done for pre- Chamber of a Mine, which holds the Powder in

venting their running after the King's Deer ; and Barrels orSacks, (uſually about 1000 lb.Weight)
was called Expediation. wbich by means of the Saucidge is fired, and ſo

FORAMEN Arteriæ Duræ Matris, is a Hole the Mine is ſprung.

in the Cranium , which allows a Paſſage for the FRACTIONS.Beſides the common one, given

Artery belonging to the Dura Mater. in Vol. I. there is alſo another Notion of a Fra.

FORAMEN Lacerum , in the 3d Hole in the ction ; which is very neceſſary to be underſtood ,

Os Pbæroides, by which the 3d Pair of Nerves beauſe it will be of uſe to thew the Reaſon of

paſs outof the Cranium. many of the vulgar Rules and Operations in

FORE.Staff, is an Inftrument uſed at Sea to Fractions. Thus ſuppoſe of 20 s, or of a

take the Sun's Alcitude, or the Heighth of the Pound Sterling, were the Fraction ; this Fraction ,

Moon , or any Star in the Night; and 'tis ſo inſtead of three quarters of one Pound, may be
call’d, becauſe when ' tis uſed, your Face is to the conſider'd as a fourth Part of three Pounds :

Object : Whereas in the Uſe of the Back.ſtaff, or That is, by taking as many of the Integers as

David's Quadrant, the Back of the Oblerver is the Numerator expreſſes, (viz. 3. ) and dividing

towards the Sun. The Fore-Ataff is the ſame with them by 4, the Denominator ; for then a Quo

the Croſs- Staff : Which you will find fully de- tient of the ſame Value will ariſe, (for 4 ) 60 s.
ſcrib'd in this vol, under that Word . ( 155. ) And this thews you the Realon of that

3
manner
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manner of Expreſſion which is uſed by Geome- II . To reduce any Integer , as b or a + c, to

ters and Algebraifts about Fractions ; who read the form of an Improper Fraction, draw the Line

of Separation, and under it write i , then it will

thus, 4 divided by b.
.

b

Atand +, which, tho’ in the form of
FRACTIONS Decimal. See Decimal.
FRACTIONS Sexageſimal. See Sexageſimal. Fractions, are not alter'd, becauſe i neither Mul

FRACTIONS in Algebra. A Fradion is a tiplies nor Divides.

If a Denominator, as d, were given : Firſt Mul
broken Number or Quantity, expreſſing theParts of ſome Integer. It conGifts of twoParts, tiply the given Integer by lucb Denominator, and
with a Line of Separation placed between them then write the Denominator under the Product.

Of which, that above the Line is called the Nu. Thus,

merator , becauſe it Enumerates or tells you how db da + dc

= b, and + Comany of the Parts of the Integer the Praction
d d

contains : And that below the Line is call'd the

III. To reduce Fractions of different Denomi

Denominator ; becauſe it Denominates or expreſſes
the Nature of the Parts the Integer is ſuppoſed to nators, to others of the ſame Value that Mall

be divided into. Thus,
have a Common Denominator ; ( which Opera

rion muſt always precede Addition and Sulftraction in

Suppoſe a = 3 and b = 4 , then will -be Fractions.) You muſt firft bring the Fractions
bTo

4 down as low as you can ; (by Rule 1.) then

a Fraction, expreſſing, that ſome Interger being Multiply a - croſs the Numerator of the first into

divided into 4 Parts or Quarters, there is taken 3 the Denominator of the ſecond , for a new

of them , or 3 Quarters.
Numerator of the firſt Fraction ; then the

A Praction is either Proper, when the Nume. Numerator of the ſecond into the Denomina

3 tor of the firſt, for a new Numerator for

rator is leſs than the Denominator, as Or
the ſecond Praction ; . and laſtly, Multiply the

4

Denominators one into another, for a Common

Improper, when the Numerator is equal to it , or

4 4

- b bb

are Improper Fractions; be- Denominator. Thus, let and be given,

4 3
f

cauſe one expreſſes the whole Integer, and the and they will by this Rule be reduced to
fatfb

other more than the Integer ; however 'tis often df

of good Uſe to expreſs Quantities after this Way.
abb

Algebraick , or j

Fractions expreft by Letters, are much of the df

fame Nature with thoſe in common Arithmetick.

I. All Fractions ought firſt to be reduc'd to
The Reaſon of which is plain ; for each Fraction

their loweſt Terms; which is done by dividing is Multiplied and Divided by the ſame Quantity

both Numerator and Denominator, by their or Letter, and therefore muſt retain the ſame Vas

greateſt common Deviſor ; that is, thegreateji Quan- lue as before, tho’reduc'd to another Form :

tity which can divide both . For then the Quo 3

tient will be a Fraction of the fame Value as the
4

former ,but in the ſmalleſtTerms that can be. Thus
16 18

3 aa

Ca, by dividing both Parts by 3 a,will be brought
24

For every Fraction being Multiplied by Multi

down to La. And
441 being divided by its plying its Numerator, butDivided by Dividing

it ; and being alſo Multiplied by Dividing the

greateſt Common Diviſor 2 a4 , will be reduca Denominator,and divided by Multiplying it:

It follows, That each Fraction will gain as

much by the Multiplication of its Numerator, as

to

3
it loſesby the Multiplication of its Denomina

47 ) 3673
9 จ tor. And, Vice verſa, in caſe of Diviſion, by one

47 ) 467 + 16d7 6 + 4d and the ſame Quantity.

If there are more than two Fractions,

And thismay moſt times be done by Inſpection, Numerator muſt be Multiplied contioually into

every

by caſting out of both Numerator and Denomina- all the Denominators but its own ; and the De.

tor ſuch Letters as are multiplied into both of nominators one into another continually for a

them '; as in theſe Examples.

But ſuch greateft Common Deviſor may be new Denominator. E. gr. ,
b

will be

found in all Caſes where the Eye cannot readily 777

diſcover it , by dividing the Denominator by the

Numerator
, and the lat Devilor by the Remains reduc'd to this Forma92, bz *, • y *, which are

der, if any be , and ſo on , 'till there come to re
xyz yz** *

main nothing : And then that laft Deviſor is the Fra&ions of the ſame Value as the former (as is

greateſt Common Meaſure. But if Unity, or 1 , apparent by ejecting the Common Letters) but re

remain ac laft, then the Fraction was in its low- duc'd to a Common Denominator.

eft Terms at firſt , and cannot be reduc'd to any
ſmaller Terms. This Practice is the ſame as in IV. And when this is once underſtood , Ad

Vulgar Fractions ; and you bave an Example of dition and Subftra tion in Fractions are performd by

it in Species in Ward's Algebra, Chap. 4. only Adding or Subftracting the Numerators,

>

24

or

2 2 644

244

( G

c

2nd
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atb bb
otě

or

Thus,444+ bdivided by

2-2x
X

at -%
ba
nd

C cd

da

and Subſcribing the Common Denominator before VII. A Mixt Quantity or Number, is tbac

found. Thus, which is part Integer, and part Fraction. As
b

If the Fractions were to be Added a a -t- : Such Quantities are reduc'd to the

f

or Subftra &ted ; they will åand, when redac'd form of improper Fractions,by firf Multiplying
( by Rule 3. ) in this form , fa + 16 + fbb the Integral Part by the Denominator of the

Fractional Part ; then adding the Numerator to
df

fatfb— fb b : The former of which is
it, and ſubſcribing che Denominator under all.

df
Thus, the former Quantity as to+ is Reducid

the Sum , the latter the Difference, of the twogiven
Fra & ions. C44 +6

to this improper Fradion

V. Multiplication in Frations, is perform'd by
Multiplying the Numerators into one another for Every improper Fraction is Reduc'dback again

a newNumerator, and the Denominators for a into its equivalent Mixt Number or Integer , by
new Denominator, the Fractions havingbeenfirft dividing the Numerator by the Denominator.

reduced to their loweſt Terms. Thus, ca a fb
divided by c, quotes a4+

saat ;d da b 44-bb

and “i divided by 1 , makes a a .
Hence, if any Fraction be Multiplied by the

Denominator, or by ſome Integer the ſame
FRAISING of a Batallion , is to line the Mul

with it, the Numerator is the Product. As a ketiers all round with Pikes, in caſeof theirbe

bing charg’d by a Body of Horſe.

b a ab FRANKPLEDGE, Franciplegium viſus Franxb= a a, for X which,
b ; ciplegii, was the Antient Cuſtom for the Freemen

cafting off the Common Letters in both Parts, for their Truth and Fidelity tothe King, and
of England , at 14 Years of Age, to find Surety

leaves a a.
good Behaviour to their Fellow Subjects. This

Alſo, if any Fraction be to be Multiplied by Surety, among the Saxons,wastaken in their
ſomeLetter or Letters that are foundinevery Friborg, Lash ,or Titbing-Court; and after the
Memberof the Denominator, theMultiplica. Norman Conqueſt, it wascall’d Frankpledge, and
tion may be made onlybyejecting ſuch Letters was continu'd in the Court- Leet of Royal Juriſ

out of the Denominator : As Multiplied di& ion to be held annually on theFeaftof St.Mi.

So that to bave Vifum Franciplegii, View of
by d= 0 Frankpledge,was no more than to bave thePrivi.

lege of holding a Court Leet; and this Power

VI. Diviſion in Fra &tions, is perform'd (after was determind by Star. 8 of Edm. II. and of

Reduction , according to Rule 3. )" by Multiplying Edw. III. The Place of holding ſuch Courts was,

the Numerator of the Dividend by the Denomi- if it were fair Weather, on some open Green ;

nator of the Deviſor, for a Numerator ; and the bur if it was bad Weather, they adjourn'd to the

Denominaior of the Dividend by the Numerator MannorHouſe, or to that of ſome adjoyning Te

of the Diviſor, for a new Denominator : As in nant. Kennet P. Antig.

Vulgar Fradions. Thus,
FREEZING.The trueCauſe oftheCongelation

of Water into Ice, ſeems plainly to be the Intro
d bd

duction of the FrigorifickParticles into tbe Pores
To or Interftices between the Particles of theWater ;

The Reaſon of wbich is plain , from whatwas and by that means, getting ſo near to them, as

faid above, That a Fraction is Divided by Mul- to be juft within the Sphere of one another's At

tiplying its Denominator. Thus, tracting Force, (ſee Attra & ion ) and then they muſt

48
cohere into one folid or firm Body. But Heat af

terwards ſeparating them , and putting them into
4 16 48

various Mocions, breaks this Union , and ſepa

For to divide i by 4, is to ſeek bow often 3 , rates the Particles ſo far from one another, that

the Numerator of the Deviſor, is in ' ; which they get out of the Diftance of the Attrading

is done by Multiplying 16 by 3, and theAnſwer Force , and into the Verge of theRepelling Force,

ist : But then again, becauſe is but of 3 , it and then the Water reaſſumes its Fiuid Form .

will be contain'd in 4 times oftner tban 3 is ; Now that Cold and Freezing do ariſe from

andtherefore, in order to bring it to a Par, Dívide rome Subftance of a Saline Nature floatingin the

the Value of that Fraction by Multiplying its Air, it ſeems probable from bence, That all Salts,

Denominator by 12, and the Product 48 will be and more eminently ſome particular ones, when
the Numeratorof the Quotient. mix'd with Snow or Ice, do prodigiouſly encreaſe

But if it happen that the Fractions have a Com the Force and Effects of Cold ; We ſee alſo, that

mon Denominator, then caft off that, and divide all Saline Bodies do produce a Stiffneſs and Rigi

one Numerator by the orber. Thus, dity in the Parts of thoſe Bodies into which chey

b bb
enter. Microſcopical Obſervations upon Sales

and = b. inform us , That the Figures of ſomeSalts, before

they ſhoot into Mafles, are thin double-wedg'd

For Fractions having a common Denominator, like Particles,which have abundance of Surface in

are as their Numerators Refpc & to their Solidity, (which is the Reaſon

why

eс

12
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wby they ſwim in Water when once raiſed in it, Friction, and of that wbich is the Reſult of the

tho' ſpecifically heavier). Theſe ſmall Points or Rigidity of Chords uſed in Pulleys,& c.
the Salt getting into ibe Pores of theWater ,where- FRIGAT, is a Ship of War, uſually of iwo

byalſo they are inſome meaſure ſuſpended in Decks, lightbuilt,and defign’d for ſwift Sailing.
the Winter Time (when the Heat of the Sun is When ithath but one Deck, and conſequently

not ordinarilyftrong enough to diſſolve rhe Șalts is of a ſmaller Size, they call her aLightFrigai.
inco a Fluid, to break their Points, and to keep FRIGATOON,is a Venetian Veffel,commonly

them in perpetual Motion) being leſs difturb’d, uſed in the Adriatick : She is built with a ſquare

are more at Liberty to approach one another,and Stern, without any Fore-maft ; having only a

by ſhooting into Chryſtals of the Form above- Main-maft, Miſfen-maft,and Bow -ſprit.
mentioned, do,by both their Extremities, infinu .. FRUGIVOROUS Birds, according to Mr.

are themſelves intothe Pores of Water,and by Willougbby, are the Parrot.Kind, which tho' they

thatMeans freeze it into a ſolid Form. And we have a crooked Beak and Talons, and therefore

fee, that the Dimenſions of Water are increas'd do belong in general to the Birds of Prey, being

by Freezing, its Particles being kept at ſome Di- Rapacious and Cornivorous ; yet becauſethey eat

Aance one from another by the Intervention of Fruit too, I ſuppoſe, he diâtinguiſhes them from
the Frigorific Matter. the reft by this Title . See Birds.

But beſides this, there are many little Volumes, FRUMGYLD, was she old Saxon Term for

or ſmall Parcels of Air, included at ſeveral Di- the firft Payment made to the Kindred of a Nain

Itances, both in the Pores of the Watry Particles, Perſon, in Recompence of his Murder. !

and in the Interſtices formed by their Spherical FURNACE Almond. In tbe ſmelting of Sil

Figures . Now by the Infinuation of theſe Chry- ver Oar, and clearing it from the Lead, they uſe

ftals, the Volumes of Air are driven out of the a Furnace which theycall an Almond Furnace ;

Watry Particles,and many of them uniting ,form in which they melt the Slaggs or Refuſe of theLi

larger Volumes,which therebyhave a greaterForce charge, without poundingor ſtamping it, and

to expand themſelves than when diſpers’d, and ſo with Charcoal only.

both enlarge the Dimenſions, and leſſen the ſpe- FURNACE of Alay, is uſed in the Smelting

cifick Gravity, of Water thus congeald into Ice. Houſes of Silver Oar ; and is to try the Value of

And hence, faith Dr. Cheyne, ( from whom this the Silver, or wbat Proportion it bears to the Lead :

Jaft Account) we may gueſs at the Manner, how which they know byweighing the Pieces cut off

Water, impregnared with Salts, Sulphers, or from every Bar, and then melting them anew,

Earths , which are not eaſily diffolvable, may and after the Lead is ſeparated, weigbing the re

form itſelf into Metals, Minerals, Gums, and maining Silver . See Silver, in this Vol.

other Foffils ; the Parts of theſe Mixtures becom- FURNITURE of Dials. As on all sorts of

ing a Cement to the Particles, of Water, or getting Dial Plains, Strait Lines may be deſcrib’d , which

into their Pores, change them into theſe different by the Shadow of a Stile, or a Line parallel to

Subftances. Phil. Prin . of Nat. Rel. p. 66 . the Earth's Axis, will thew the true Hour of the

FRESCO. Painting in Freſco is thusperform'd : Day : So by the Shadow of an Apex , Nodus, or

The Colours are ground with Lime-Water, one determinate Point in that Axis or Stile, on

Milk, or Whey, and tempor'd or mix'd together the Plane of the Dial, may many uſeful and cari.

in Pors, as in Size Colouring. The Plaiſter is ous Aftronomical Conclufions be deſcrib'd or

made of the Powder of old rubbiſh Stones mixt ſhewn : And all theſe taken together, are calld

with burnt Flints or Lime, and Water ; but the the Furniture of Dials ,

Salt of the Lime muſt be waſh'd out,by often

pouring on freſh Water ; and to make the Plai

iter ſtick the better, they drive in Stumps of 1. The Parallels of the Sun's Diurnal Motion ;

Horſe- nails , about 6 Inches aſunder. With this thewing every Day what Degree of the Ecliptic

Plaifter the Wall is to be laid tbiļk, and the Sun is in ; or, if leſs Accuracy be thought

then it muſt be ler dry ; and afterwards a new enough, what Sight of the Zodiac.

Layerof Plaiſter is putof the Thickneſs of an 2. The Lengthof the Day and Night ; or, The

Half-Crown ; and the Colours muſt be wrought Proportion of the Sun's Diurnal tohis No&urnal

with a quick free Hand whilft it is wet, for there Arch, throughout the Year.

is no altering of it after it is dry. This Way of 3. The Time of the Year ; ſhewing, by the Sha

Painting was in moſt antient Uſe among the dow of the Axis , both theMonth and Day.

Greeks, and from them came tothe Romans, with 4. The Sun's Almacanters, or, Parallels of Alti

wbom it was famous. Raphael Urbin, and Julio tude ; ſhewing the Sun's Altitude above the Ho

Romano, were eminent this way : There being rizon, and the Proportion of Shadows.
three Chambers in the Vatican of their doing, 5. The Azimuths, or Vertical Circles ; ſhewing

yet in being. what Azimuth or Point of the Compaſs the Sun

FRICTION , is a Word uſed often among Me- is upon it all Times of the Day .

chanicians, or the Writerson Mechanicks, for the 6. The Babyloniſh , Italian, Jewiſh (orOnequal)

Reſiſtance which ariſes to the Motion of the Hours ; togetber with the Meridians or Horizons

Parts of any Engine from the Matter of the of any Particular and Remote Places ; and many

Wheels, &c. rubbing againſt one another, or other Things,&c. I purpoſely omit to mention

againſt any other Body. the Planetary Hours, the Circles of Poſition , &c.

of the Refiftance arifing from Friction of in order to Aftrological Fooleries ; becauſe , I

the Parts of an Engine one againſt another, hope, 2t this Time of Day, they are of no Efteem

Mr. Amontons hath a large Diſcourſe, which is with any Perſons of Mathematical Skill , or in

printed in the Memoires de l'Acaden . Royale des deed of common Senſe and Underſtanding.

Sciences, for the Year 1699. where he makes ſeve .

ral Experiments, gives Rules to find and calcu. Now of theſe Circlesof the Sphere, wboſe Pro .

late Tables of this Reſiſtance ariſing from jection conſtitutes this Furniture'; ſome are Greas,

Such as ,

3
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as the Azimuths or Vertical Circles, the Meridi- how much to the Eaſt or Weft the Place lies from

ans or Hour Circles, and the Circles of Longi- that wherein it is an Horizontal Plane.

tude of the Sun or Scars ; and theſe on all Sorcs Whence it muſt.follow , that if you draw, for

of Dial- Planes will be ſtrait Lines : And if the any Declining-Reclining Plane, or any other

Planes on which ſuch great Circles are deſcrib'd , Dial- Plane, a good Dial with Hours and Quar

are parallel to ſuch great Circles in the Heavens ters ; andmuch more if you draw it to Minutes,

as they are deſign'd to repreſent, then will thoſe &c . and then , on the ſame Plane, with Red Ink,

traight Lines be all parallel to one another, &c. draw an Horizontal Dial for the Latirude of

But if the Dial- Plane be perpendicular to any that Place, which is equal to the Stile's Height in

of thoſe correſponding great Circles in the Hea- the former Declining-Reclining, &c. Plane ; and

vens, then the Atraight Lines ſo projected on the letting the Subſtile be the Hour-Line of 12 to it,

Plane, will meet in the Centre at Equal Angles . draw all the other Hours, Quarters, & c. from

But if the Plane lie oblique to any of thoſe thence ; and then on that Horizontal Dial draw

great Circles in the Heavens, the projected alſo the proper Furniture : When you have done

Araight Lines will ſtill meet in one Centre upon this , I ſay, if you can expunge the Hour-Lines of

the Plane, but at Onequal Angles. the Horizontal Dial, the Furniture of that Hori

All lefſer Circles of the Sphere, (ſuch as are , zontal Dial will be the true Furniture for the

the Parallels of the Sun's Declination or Courſe, and Declining-Reclining. & c. be it never ſo irregu

all Almacanters, or Parallels of Altitude) being pro- lar, ſuppoſing it have but a Centre.

• jected on a Plane, become Conick Sections, i. e. ei- As to the Deſcription of this Furniture on all

ther Ellipſes, Parabola's, or Hyperbola's ; except Kinds of Dial-Planes, you will find large and

when theſe leffer Circles are projected on ſuch full Directions in Wells's Art of Shadows, Hollwell's

Planes as do lie parallel to thoſe leffer Circles in and Leybourn's Dialling , & c. And the full De

the Heavens ; as Parallels of Declination, when monftration of the whole Matrer, Chriſtopher Clu

they happen to bedrawn on a Plane, lying paral- vius gives us in his Gnomonicks. See allo Gaſpar

lel to the Equinoctial, for then they will be per- Schottus's Curſus Mathematicus, Book 14. of Ho

fect Circles, which are Sections of a Cone paral- rography.

lel to its Baſe. So alſo , if the Almacanters, or FURRING, in Architecture, is making good

Parallels of Altitude, be deſcrib'd on a Plane pa- the Rafters-Feet in the Corniſh : That is, when

rallel to the Horizon, they will become perfect Rafters are cut with a knee, theſe Furrings, or

Circles. Furrs, are Pieces that go ſtraight along with the

lı may be ofUſe to remark alſo, That all Dial- Rafter from the Top of the Knee to the Cornilh.

Planes in any Latitude, and however poſited in Alſo when Rafters are rouren , or ſurk hollow in

that Latitude, whether Direct, Declining, Incli- the Middle, there are Pieces cut thickeft in the

ning, or Reclining , or both Declining and In- middle, and tapering towards each End , which

clining, or Declining together, are, inſome part are nailed upon them to make them ſtraight; and

or other of the Earth, Horizontal Planes : and the ſuch Pieces are calld Furrs, and the purcingthem

Height of the Stile is equal to the Latitude of the on , Furring the Rafters.
Place wherein it is an Horizontal Plane ; and the FUST, is a Term in Architecture for the Shaft

Subſtile of the Dial is theMeridian of that Place; of a Column, from the Aſtragal to the Capital.

and the Difference ofLongitude of chat Plane, dhews

.
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GABELL, Gabella ,Gabellum,the ſame with Chyle, as itcomes outoftheStomachintothe
Vectigal in old Writers, hath the ſame Signi. Duodenum , could be no where ſo conveniently

fication asGabelle in French : And for the better ſecerned from the Blood , as where the Liver is

underſtanding of Ancient Records, Statutes , Char. placed , had alſo all the Branches of the Celiack

ters' c. you ſhould know , that Gabel,or Gavel, Arteries, carry'd all the Blood to the Liver, from

Gablum ,Gabellum , Gabellettum , Galbellettum , and which the Gall was to be ſeparated : Ic is evi

Gavillettum , do all fignify a Rent , Cuſtom , Dury, dent, conſidering the Nearneſs of the Liver to the

or Service , yielded or done to the King , or ſome Heart , and the Inteftine Motion of the Blood,

other Lord : and Dr. Cowell ſeems to have judg'd chat ſo viſcid a Secrecion , as the Gall is, could ne

right, that Gablum is to be diſtinguiſh'd from a ver have been ſeparated by any Gland in that

Rent or Payment made, or a Contract or Bar- Place. In this Cale therefore, Nature is forced to

gain ; and hard only Relation to ſuch a Pay- alter ber conſtantMethod of ſending the Blood to
ment or Service as was impoſed by the Power all Parts of the Body by the Arteries ; and here

and will of the Lord . the forms a Vein, (which is no Branch of the

GABEL -End of a Houſe, is the Upright Tri- Cava, as all other Veins are) and by it the ſends

angular End , from the Corniſh or Eaves, to the the Blood from the Branches of the Meſenterick

Top of its Roof. and Celiack Arreries, ( after having paſſed through

GAGE, in Joinery, is an Inftrument made to all the Inteftines, Stomach, Spleen, Caul , and

Atrike a Line truly parallel to the straight side of Pancreas) to the Liver . By which extraordinary

any Board or Piece of Stuff. Its chief Ule is for Contrivance, the Blood is brought a great way

gaging of Tenenis true to fic into Morriſſes, and about, before it arrive at the Liver ; and its Cele .

for gaging Stuffofan equal Thickneſs. It is made rity is extremelydiminiſhid :So that all the Corpur.

of an oval piece of Wood , fitted on upon a ſquare cles which are to form the Gall, may bave fuffi

Stick , to ride up and down fiftly chereon, and cient Time to attract one another , and to unite,

with a Tooth in the End of a Scaff, to ſcore or before they come to their ſecerning Vefſel. And

ſtrike a Line upon the Stuff at any Diſtance, ac- thus the Uſe of the Vena Porta is found out.

cording to the Diftance of the Oval from it. And moreover he computes, that ſince a

GAGE- Point. See Gauge- Point. Branch of the Meſenterick Artery is to its cor .

GAGER Deliverance. See Wage. reſponding Branch of the Porta, as 9 to 25 ;

GAIN, in Architecture, is the Workmen's therefore the Blood in the Branches of the Porta

Term for the Bevilling Shoulder of the Joiſt or moves above 177 times lower than it does in the

other Timber. 'Tis uſed alſo for the lapping off Trunk of the Meſenterick Artery; and this only

the End of the Joift, &c. upon a Trimmer or on the Account ofthe Increaſe of the Diameters of

Girder ; when the Thickneſs of the Shoulder is the Veſſels.

cut into the Trimmer alío, and bevilling upwards Thus Nature provides for the forming of the

that it may juſt receive the Gain ; and ſo the Gall, in that Blood which paſſes througb the Me.

Joiſt and Triinmer lie even and level with their lenterick Artery. Next he enquires what Care

Surface. This way of working is uſed in Floors is taken about that which is convey'd by the Ce.

and Hearths. liack Artery to the Liver. For it ſeems it was ne .

GAINAGIUM, or Wainagium , fignifies all ceffary to ſend a larger Quantity of Blood thither,

manner of Plough-Tackle, or Inſtruments uſed than could be diſpoſed of through the Inteftines.

in Husbandry , without any Reſpect to Gain , or Part of the Blood of the Celiack Artery is ſpread

Profit. For as Magna Charta provides, That the upon the Stomach and Caul, and its Velocity

Knight and Freeholder thall be amerced Salvo diminiſhed, as we have ſeen in the Inteftines :

Contenemento ſuo,and the Merchant Salvâ Mercan . But ſtill all the Blood which thoſe Parts could

diså ſua; ſo the Villain Countryman , or Plow- receive, was not ſufficient for the Liver ; and

man, was to be fined or amerced for his Offences, there was no room for the Diviſion and Expia.

but Atill Salvo Guinagio ſuo, i. e . Saving all bis ting of the Veſſels through ſuch a large Space as

Plop -Geers, and neceſſary Implements of Husbandry : the Melentery , and the long Tract of the Guts.

For he was not to be fined ſo as to be ruined and And therefore bere Nature bath a new Contri.

undone, by taking from bim the neceſſary Means vance to abate the Velocity of the Blood, (to

of Life . which the Inteftine Motion is always proportio

GALEASSE, is a large low -built heavy Velo nal ) ; which is, by empting the Blood entirely
fel, uling Sails and Oars : It hath three Mafts, and out of the Veſſels, into a large ſpongy Bowel,

thoſe not to be lowered, as they are in a Galley . the Spleen ; wbich ſeems to be a Ciſtern produced

They have three Tire ofGuns in the Head, and for that very Intent and Purpoſe. And the Cir .

uſually two Tire in the Stern. In two Dutch cumference of the Celiack Artery being balf an
Prints that I have of a Galeaffe, there are 25 Inch, or is its Square is .25 : And therefore the

Oars of a Side ; and I'm told , there is about 6 or Square of the Splenick, which is a Branch of it,

7 Men to an Oar. cannot be above .18. Now the Dime fions of

GALEONS, were formerly the French Ships the Spleen are fix Inches long , 3 or 4 in Breadth ,

of War ; but now the Word is only uſed amongit and 2 in Thickneſs. He makes therefore this

the Spaniards and Italians. And the Spaniards do eaſy Suppofition , That it is a Cylinder of 2

now call only thoſe Ships Galeons, which are ſent Inches Diameter. Wherefore the Square of its Cir .

annually to La Vera Cruſe, or other places in the cumference being 36 , the Blood muſt move above
Weft - Indies, to fetch home Bullion. 200 Times flower in it , than in the Beginning of

GALL. Dr. Keil fhews, An. Secret. p. 36. That the Splenick Artery ; and is longer before it gets to

the Gall or Bile, being to be mixed with the the Liver , than that which paſſes shrough all the
Inteſtines. From

1
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From all this Art and Contrivance, it is an GALLIOT, is a ſmall Galley, or a Sort of

evident Demonftration, that the Intent of Na- Brigantine, built very light, and deliga'd for

ture was to diminiſh the Velocity of the Blood ; Chaſe. She hath but one Maft, and can both

and that ſuch a low Motion is abſolutely ne- fail and row . She uſually carries two or three

cellary for the ſecerning of the Bile in the Pedrero's, and barb 16 of 20 Oars. Some call

Liver.
the Bomb -Kerches Galliots.

The Particles which compoſe the Gall, he GAMING . For the Laws of Chance in

Thews, bear a very ſmall Proportion to the reſt of Games. See Play.

the Blood ; as is evident from that great Quan GARBLER of Spices, is an Officer of great

tity of Blood which is carry'd to the Liver, and Antiquity in the City of London , who may enter
the ſmall Quantity of Bile which is ſeparated into any Shop , Warehouſe, &c. to view and

from it. In a large Dog, whoſe Du& us Chole- ſearch Drugs, Spices, & c. and to Garble the ſame,

do &tius was near as big as a Man's, I could never that is, tomake them clean from any Garbles or
gather above two Drams in an Hour. Now Duſt. See 21 Jac. I. c. 19.

there is thrown into the Aorta every Hour a- GARSUMME, (Gerfuma, a Spelm . Gloß .) a

bout 4000 Ounces of Blood ; and it appears by Fine or Amerciament often uſed in Doomſday
the Proportions of the Arteries , that theMeſen . Book .

terick and Celiack are to the reſt, as i to 8. And GARTER. The moft Noble Order of the

therefore soo Ounces of Blood are carry'd every Garter, is an Order of Knighthood firſt inſtituted

Hour to the Liver. And ſince only two Drams by our famous King Edward III. 1350. and in
of Gall are ſeparated from it, the Blood muſt be ferior to none in the World ; conGfting of 26
so the Blood , at leaſt as 2000 is to 1. . Nobles, or Perſons of even yet higher Degree ;

'Tis by Reaſon of this ſmall Proportion of the i . e. Sovereign Princes, Kings, and Emperors ;

Bile to the Blood, that it was ſo neceſſary to allow whereof the King or Queen of England is the

ſo much Time for the Attraction of the Particles Sovereign ; and the reſt are ſtiled, The Compa

which form the Bile. panions ofthe Order. See Cambden , Aſhmole, & c.

From this Contrivance alſo of the Aorta, the GARTER, is alſo the Title of tbe Principal

Bile receives another Advancage, not leſs confi. King at Arms-among our Engliſh Heralds. The

derable than the Diminution of the Velocity of Office was created by Hen . V. See Stow , p . 581 .

the Blood : And that is , the Blood paffing thro' and Stat. 14. Car. II. c. 33 .

ſo many different Parts before it comes to the GAVELL-BREAD, Corn .Rent, or Proviſion

Liver, parts with the greateſt Share of its Lympha. of Bread, referred from the Tenant to be paid in

By which means, the Particles compoſing the Kind.

Bile approaching nearer towards one another, are GAVELCESTER, Sextarius Ve & igalis, was a

by their mutual Attraction ſooner united . cercain Meaſure of Ale, to be paid by way of

And the Confideration of theſe two Contri- Rent : It appears to be the ſame with Tokeſter,

vances does highly (he thinks ) confirm the Truth which hath ſometimes been corruptly written

of bis Theory of Animal Secretion. For the Din Colceſter ; as perhaps in Selden's Deſertation , ana

minution of the Velocity of the Blood, and the nexed to Fleta, c.8.

Subftraction of the Lympha, can agree in no GAVELLERTH , Gavelhert. The Duty or

other End, than the uniting the Particles of the work of plowing ſo much Earth or Ground,

Bile. done by the Cuſtomary Tenant for his Lord :

GALLEHALPENS, were formerly a Genoa | As,

Coin, brought into England by the Merchants GAVEL -MEDE, was the Duty of mowing

of that City ; who trading hither in Galleys, Graſs, or cutting Meadow Land , required by

lived commonly in a Lane near Tower- ſtreet, call'd the Lord from his Cuſtomary Tenant : So,

from them Galley. Lane ; and they landed their GAVEL REP, or Bedreap, was the Duty of

Goods at a Place in Thames-ſtreet, calla Galley . Reaping at the Bid or Command of the Lord.

Key ; and they traded with their own ſmall Silver GAVELLING-Men. Tenants which paid a

Coin, which our People call'd Gallehalpence. reſerved Rent, beſides fome Cuſtomary Duties to

But theſe , together with two kinds of Coin, call'd be done by them .

Suskins and Dotkins, were forbidden by the Sta- GAUGE-Point of a ſolid Meaſure, is the Di

ture of 3 H. V. 1. See Stop's Survey of London . ameter of a Circle, whoſe Area is equal to the ſo

p. 137 lid Content of the ſame Meaſure. Thus the So.

GALLERY of a ' Mine, is any Branch of it lidity of a Wine Gallon being 231 Cubick Ina

carried on towards any Place. For the Belegers, ches, ( according to Wincheſter Meaſure ; ) If you

andthe Beſieged, do carryeach of them Galleries conceive a Circle to contain ſo many Inches,the

or Branches under Ground, in ſearch of one an- Diameter of it will be 17.15 ; and that will be

other's Mines, which offen meet and deſtroy one the Gauge.Point of Wine-Meaſure. And an Ale

another. Gallon containing 288 Cubick Inches ; by the

GALLEY, is a low -built Ship, uſing both ſame Rule, the Gauge-Point of Ale Meaſure will

Sails and Oars. Ufually they have only a Main- be found to be 19.15.

maft and a Fore-maft, which may be ftruck or And after the ſame manner may the Gauge

lowered at pleaſure. ' Tis laid, their Length is Point of any Foreign Meaſure be diſcover’d.

uſually about 130 Feet, and their middle Breadth And from hence may be deduced, by wayof

about 18, and the Length of the Oar is about Conſequence, that when the Diameter ofa 'Cy

36 Feet, and about 4 or 5 Men to an Oar. They linder in Inches is equal to the Gauge- Point of

are of Service only in the Mediterranean , and ſuch any Meaſure ( given likewiſe in Inches ; ) every

ſtill quier Seas. Theſe were like the Roman Li- Inch , in Length thereof, will contain an Integer

burnice. See my Introdu &tion to the Bibliotheca ofthe ſame Meaſure, V. gr. In a Cylinder whoſe

Navigantium & Itinerantium , about the Antient Diameter is 17.15 Inches, every Inch in Heighc

Shipping contains one entire Gallon in Wine Meaſure ;

Vol.II. Hb2 and

.
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and in another, whoſe Diameter is 19.15, every made Dr. Harvey conclude, that the Blood bad

Inch in Length contains one Ale Gallon . a Being beforeany other Part of the Body , and

GAUGEŘ, is an Officer oftheKing's Exciſe, bar from it all the Organs of the Fætus were

whoſe Buſineſs it is to examine all Casks of Beer, both formed and nouriſhed ; but by Malpighius's

Wine, Oil, Honey , Butter , &c. and to give Obſervations, we find that the Parts are then

them a Mark of Allowance, (which is a Circle only ſo far extended , as to be made viĝble to

burnt with an Iron) before they be.ſold in any the Naked Eye, and that they were actually Exi

Place of this Office. See 27 E. III. c. 8. 4 R.II. ftent before, and diſcernable by Glaſſes. After

c. 1. 18 H. VI. 17. 23 H. VI. 10. I R. III. 13 . an Incubation of 30 Hours, are to be feen the Head,

28 H. VIII. 14. and laſt of all, 12 Car. II . c . 4 . the Eyes, and the Carina, with the Vertebra,

GAUGING. On this Subject, the following diftinct, and the Heart. After 40 Hours its Pulse
Authors may be conſulted : is viGble , and all the other Parts more diftinct,

which cannot be diſcern'd by the Naked Eye be

Stereometrical Propoſitions, variouſly applicable, fore the Beginning of the Fifth Day ; from whence

but particularly intended for Gauging : By Robert it ſeems very probable that even the ſo early

Anderſon. Lond. 1668. 8vo. Diſcovery of thoſe Parts of the Fætus by the Mi

Gauging Promoted ; being an Appendix to the croſcope, is not the diſcerning of Paris newly

former Book . Lond. 1669 . formd, but only more dilated and extended by

Smith's Pradical Gauging. receiving of Nutriment from the Colliguamentum ;

Fones's Guide to the young Gauger. ſo that they ſeem all to have been actually exiftent

Kepleri Stereometria Nova. before the Incubation of the Hen . And wbar

Mayne's Practical Gauger. Swammardam has diſcover'd in the Tranſmutation

Hunt's Practical Gauging. of Inſeats, gives no ſmall Light to ibis, whilft be

Newton's Gauging makes appear in the Explanation of the 13th Table
Everard's Gauging. of the General Hiſtory of Infe &ts, that in thoſe large

Eruca's which feed upon Cabbage, if they be taken

GELD, the ſame with Gild, or Guild. about the Timethey retire to be transform'd in

GEMOTE, is an old Saxon Term for what to Aurelia's, and plunged often in warm Water

we now calla Court : 'Tis often uſed in the Laws to make a Rupture of the Outer Skin , you will

of Edward the Confeſor. diſcern, through the Tranſparency of their Se

GENERAL. When an Army is preparing to cond Membrane, all the Parts of the Butterfly, the

march , the Drums beat a peculiar Sound , in or Trunk, Wings, Feelers, & c. folded up : But, that

der to acquaint the whole Army , that they ſhould after the Eruca is changed into an Aurelia, none

all get ready to march : And this Notice by the of theſe parts can be diſcern'd , they are lo

Drum , they call Beating the General. drench'd with Moiſture, though they be there

GENERALE , the Single Commons, or Ordi- actually formed.

nary Proviſion, of the Religious in Convents, Another Confideration is from the Analogy ,

was formerly callid by this Term Generale, as be which we may ſuppoſe between Plants and Ani

ing their General Allowance ; and ſo diſtinguiſh'd mals. All Vegetables, we fee, do proceed ex Plan

from their Pi&tantiæ, or Pittances, which , on ex.tula, the Seeds of Vegetables being nothing elſe

traordinary Occaſions, were added as Over but little Plants of the ſame kind folded up in

Commons. Coats and Membranes ; and from bence wemay

GENERAL iſue. See Iſſue. probably conjecture, that ſo curiouſly an orga

GENERATION . As to what the Moderns, nized Creature, as an Animal, is not the ſudden

from their Diſcoveries by Microſcopes, have ad Product of a Fluid, or Colliquamentum , but does

vanc'd on this Subject, you will find by com much rather proceed from an Animalcule of the

paring the Obſervations and Diſcoveries of ſame kind, and has all its little Members folded

Dr. Harvey, S. Malpighii, Dr. de Graaf, and M. up according to their ſeveral Jointsand Plicatures,

Leeuwenhoek, with one another : And theſe Three which are afterwards enlarg'd and diftended, as

Tbings ſeem to me very probable. 1. That Ani, we ſee in Plants. Now though this Conſidera

mals are ex Animalculo. 2. That the Animalculestion alone may ſeem not to bear much Weight,

are originally in Semine Marium , & non in Fæmi. yer being joind to the two former, they domu.

nis. 3. That they can never come Forward, nor tually ſtrengthen each other . And indeed all

be Formed into Animals of the reſpective Kind, the Laws of Motion wbich are as yet diſcover'd ,
without the Ovi in Fæminis. can give but a very lame Account of the forming

· The Firſt of theſe leems probable from theſe of a Plant or Animal. We ſee how wretchedly

3 Obſervations ; 1. That ſome ſuch Thing has DesCartes came off, when he began to apply them

been ſo often obſerv'd by Malpighius in the Cica. to this Subject. They are formed by Laws yet

tricula of an Egg before Incubation , as the Rudi- unknown to Mankind ; and it ſeems moſt pro

ments of an Animal in the Shape of a Tadpole ; bable, that the Stamina of all the plants and Ani.

as may be ſeen in his Firſt, and in his repeated mals that have been , or ever fall be in the World ,

Obſervations de Formatione Pulli in Ovo . 2. The have been formed ab Origine Mundi,by the Al

ſudden Appearance and Diſplaying of all the mighty Creator within the Firſt of each reſpective

Parts , after Incubation, makes it probable, that Kind . And he who conſiders the Nature of Vi

they are not then actually formed out of a Fluid, sion, that it does not give us the true Magnitude,

but that the Stamina of them have been formerly but the Proportion of Things, and that what ſeems

there Exiſtent, and are now expanded. The first to our Naked Eyebut a Point, may truly be made
Part ofthe Chick which is diſcover'd with the up of asmany Parts as ſeem to us be in thewhole

Naked Eye is , you know, the Punctum Saliens, vifible World, will not think this an abſurd or

and thac nor cill Three Days and Nights of Incito | impoflible Tbing

bation be paſt : And then on the Fifth Day the But the Second Thing which later Diſcoveries

Rudiments of the Head and Body do appear. This have made probable is , that theſe Animalcules are

3 originally

1
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originally in Semine Marium , & non in Fæmings : an Uterus in relation to the Fætus ; for they con

And this I collect from theſe Conſiderations : rain not only the Cicatricula with its Amnion and

Colliquamentum , which is the immediate Nouriſt

1. That there are innumerable Animalcula in ment of the Fætus, but alſo the Materials which

Semine Maſculino Omnium Animalium . M. Leew are to be converted into that Colliquamentum ;

wenboek bas made this ſo evident by ſo many ſo that the Fætus ſpreads forth its Roots no fare

Obſervations, that I do not in the leaſt queftion ther than into the White and Yolk of the Egg, from

the Truth of the Thing. whence it derives all its Nouriſoment. Now that

2. The Obſerving ofthe Rudiments of the Fæ- an Animalcule cannotcome forward without ſome

tus in Eggs, which have been Fæcundated by the ſuch proper Nidus, M. Leeuwenhoek will not rea

Male, and the ſeeing no ſuch Thing in thoſe dily deny ; for if there were nothing needful

which are not Fæcundated, as appears from Mal but their being thrown into the terus, I do not

pighius bis Obſervations, makes it very probable, ſee why many Hundredsof them ſhouldnot come

that theſe Rudiments proceeded originally from forward at once, at leaſt whilft ſcatter'd in ſo

the Male, and not from the Female. large a Field .

3. The Reſemblance between the Rudiments Now , 2. That this Cicatricula is not originally

of the Fætus in Ova, both Before and After Incu- in Otero, ſeems evident from the frequent con

bation, and the Animalcule, makes it very proba- ceptions which have been found extra Uterum :

ble , that they are One and the Same. The ſame such as the Child which continued 26 Tears in

Shape and Figure which M. Leeuwenhoek gives us the Woman of Tholouſe's Belly ; and the Little
of ibe Animalcule, Malpighius likewiſe gives us Fætus found in the Abdomen of Mad. de S. Mere,

of the Rudiments of the Fætus, both before and together with the Teſticle.torn, and full of Clot

after Incubation ; yea , and even the Fætus's of red Blood ; ſuch alſo ſeem to be the Fætus in the

Animalsdo appear ſo at firſt to the Naked Eye ; fo Abdomen of the Woman of Copenbagen, mentioned

that Dr. Harvey does acknowledge, that all in the Nouvelles des Lettres, for Sept. 85. all the

Animals, even the moſt Perfect, are Begotten of a Members of which were eaſily to be felt thro 'the

Worm . Skin of the Belly, and which ſhe had carried in

4. This gives a Rational Account of Many her Belly for four years : And the ſeven Years Grain

Fætus's at One Birth ,eſpecially that of the Coun - vidacion related by Dr. Cole. Now granting once

tels of Holland ; and how , at leaft, a Whole Cluſter the Neceflity of a Proper Nidus, for the Formation .

of Eggs in a Hen are Fæcundated by One Coition of an Animalcule into the Animal of its reſpective
of theMale. Kind, theſe Obſervations make it probable,

5. This gives a New Light, as it were, to the that the Teftes are the Ovaria appropriated for

* Firſt Prophecy concerning the Meſſiah, that the this Ule ; for though the Animalcules coming

Seed of the Woman ſhall bruiſe the Head of the Ser : thither in ſuch caſes, may ſeem to be extraordi

pent : All the reft of Mankind being thus moſt nary, and that uſually the Impregnation is in Vte

properly and truly the Seed of the Man . ro , yer'it may be collected from bence, that the

6. The Analogy I have already mention'd , Cicatriculæ or Ova to be Impregnated,are in Teſti

which we may rationally ſuppoſe between the bus Fæmineis ; for if it were not ſo, the acci

Manner of the Propagation of Plants and Animals, dental coming of Animalcules thither, could not

does likewiſe make this probable. Every Herb make them come forward more than in any other

and Tree bears ics Seed after its Kind ; which Seed Part of the Body, ſince they cannot be Formed

is nothing elſe but a Litele Plant of the ſame and Nouriſhed without a Proper Nidus.

Kind, which being thrown into the Earth, as in- But, 3. It is acknowledg’d by all, that the

to its terus, ſpreads forth its Roots, and receives Fætus in Utero, for ſome conſiderable Time after

its Nouriſhment, but has its Form within it ſelf ; Conception ,hasnoConnexion with the Womb ; that

and wemay rationally conjecture ſome ſuch And- it fits wholly looſe to it , and is perfectly a Little

logy in the Propagation of Animals. Round Egg with the Fætus in the Midít, which

ſends forth its Umbilical Veſels by Degrees, and

The Third Particular, which later Diſcoveries at laſt lays bold on the terus. Now from bence

make propable, is, That Animalscannot be Formed it ſeems evident, that the Cicatricula, which is

of theſe Animalcula without the Ova in Fæminis, the Fountain of the Animalcule'sNouriſhment, does

which are neceſſary for ſupplying them with nor ſprout from the Uterus, but has its origine

· proper Nutriment ; and this, theſe Confiderations elſewbere, and falls in thither as into a fit Soil,

ſeem to evince. 1. It is probable that an Animals from whence it may draw Nutriment for the

cule cannot come forward if it do not fall into a Gropth of the Fætus ; elle it cannot be eaſily

proper Nidus. This we ſee in theCicatricula in imagined howit ſhould not have an immediate
Eggs, and tho ' a Million of them ſhould fall in - Connexion with the Uterus from the Time of

to One Egg, none of them would come forward, Conception.

but what were in the Centre of the Cicatricula ; and If you joyn all theſe Three Confiderations to

perhaps the Nidus, neceſſary for their Formation, gether, viz. that an Animalcule cannot come for .

is ſo proportioned to their Bulk, that it can ward without a proper Nidus , or Cicatricula ;

hardly contain more than One Animalcule ; and that there have been frequent Fætus's extra Ote

this may be the Reaſon why there are ſó few rum ; and that they have no Adhefion to the Ote

Monſters. This we ſee is abſolutely neceſſary in rus for a conſiderable Time after Conception ; they

Oviparis; and the only Difference which ſeems to ſeem to make it evident, thar Animals cannot be

be between them and the Vivipara in this Matter , Formed ex Animalculis without the Ova in Fæmi.

is in this, That in the latter the Ova are properly nis. To all theſe I ſhall ſubjoyn the Propolal

nothing morebut the Cicatricula, with itsColligua- of an Experimentum Crucis, which may ſeem to

mentum , ſo that the Fætus muft ſpread forth its determine whether the Teftes Fæmine a be truly the

Roots into the Uterus to receive its Nouriſhment ; Ovaria : viz. Open the Abdomen of the Females

but the Eggs in Oviparis may be properly termed of ſome kinds, and cut out theſe Tefticles, and
this
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this will determine whether they be abſolutely with us are compriſed all above Yeomen ; ſo that

neceſſary for the Formation of Animals. Noblemen may truly be call'd Gentlemen . But

It is indeed difficult to conceive, how theſe by the Courſe and Cuſtom of England, Nobili

Eggs ſhould be Impregnated per Semen Maris, both tý is either Greater or Leſs, Upper or Lower .

becauſe there is no Connexion between the Tube The Greater contains all from Knightsupwards

and the Ovary for its Tranſmiſſion ; and for that the Leſſer all from Barons downwards: As Smitha

Dr. Harvey could never diſcover any thing of it faith, Cap. 21. de Republ. Anglic.

in Utero. Bur as to the laft, M. Leeuwenboek bas

cleared that Difficulty, by the Diſcovery of GEOGRAPHICAL Writers are,

innumerable Animalcula Seminis Maris in Cornu- Bernhardi Vareni, M. D. Geographia Generalis,

tus Uteri, and thoſe living a conſiderable time Aucta & Illuſtrata ab Ifaaco Neutono, R. S. S.

after Coition. And as to the former, we may
ei

Cantab. 1672, 8vo.

ther ſuppoſe that there is ſuch an Inflation of the The ſame in Engliſh .

Tube, or Cornua Uteri, tempore Coitionis, as makes Philippi Cluvitii Introdu &tio in GeographiamUni

them Embrace the Ovaria , and ſuch an Approach verſam . Amft. 1697. 4to.

of the Vterus and its Cornua, as that it may eaſily Gordon's Geographical Grammar. Edit. 2.

tranſmit the Seed into the Ovary : Or elle, that 7. Luyt's Introductio ad Geographiam ..
the Ova are Impregnated by the Animalcules after Cl. Ptolomæi Geograph. Lib. 8 .

they deſcend intothe Uterus, and not in the Ovary. Strabonis Geograph .

• The former ſeems probable for this Reaſon , that at Abr. Ortelii Theſaurus Geographicus.

| leaſt a whole Cluster of Eggs in a Hen willbe Fæcun De laCroix, la Geographe Univerſelle: 4 Vol.

dated by One Tread of the Cock ; now tbis Fæcun- in 8vo .

dacion ſeems to be in the Vitellary, and not in the Cellarii Notitia Orbis Antiqui. 2 Vol. 4to.

Vterus, as the Eggs pals along from Day to Day : Heylin's Coſmography, laft Edition.
For it can hardly be ſuppoſed that the Animalcules All Atlas's, Books of Maps, Charts; & c. will be

thould ſublift lo long, being ſcatter'd looſely in uſeful to conſult on Occaſion.

the Veerus , as to wait there , for many Days, for

che Fæcundation of the Eggs as they paſs along ,
GEOMETRY. A Catalogue of the moſt Emi

The latter Conjecture has this to ſtrengthen it; nent Books and Authors on this Subject.

Thatche Animalcules are found to live a conſidera Euclidis Elementa , nova Ordine Methodo de

• ble Time in the Uterus , and that if they ſhould monftrata. Lond. 1666.

Impregnate the Ova in the Ovary it ſelf, the Fætus Franciſci du Laurens Specimina Mathematica.

would encreaſe ſo faft, that the Ova could not Nouveaux Elemens de Geometrie, Paris, 1667 .

paſs through the Tube Vieri, but would either

burſt the Ovary, or fall down into the Abdomen Elemens de Geometrie, par le P. Ignace Gafton Por

from the Orifices of the Tube ; and that from dies. A Paris, 1671. 12mo.

hence proceed thoſe extraordinary Conceptions, in Geometrie Pars Univerſalis, & c. Auth. Fac.

Abdomine extra Uterum. Gegorio Scoto. Potavii, 1668. 4to.

Bur M. Lecupenhoek, to weaken this Conſide
Michaelis Angeli Ricci Exercitatio Geometrica,

ration about the Conception's being like unto Roma, in 460. Reprinted at London , and an

an Ovum in the Womb, propoſes a Parallel be- nex'd to Mercator's Logarithmotechnica.

tween theeAnimalcules and Inſeats, and infinuates, Elementa Geometrie plana, per Egidium Francif.

thar as the Latter caft their Skins, and appear of cum de Gottignies. Rome, 1669:

another Shape, ſo the Other, which at firſt ſeem Synopſis Geometrica. Authore Hon . Fabry. Lug .

like Tadpoles, may caſt their Outer Skin, and then duni Galliarum , 1669. 12mo.

be Round ; and that this may be the Occaſion of Barrovii Le &tiones Geometrica . Lond. 1669. 400.

the Round Figure of the Conception in theWomb. Eraſmi Bartholini Sele &ta Geometrica . Hannit

To this it may be replied, That according to 1674. 4to.

M. Leeuwenhoek's own Sentiment, the Animalcules Exercitatio Geometnica, de Dimenſione Figura,

cannot come forward , if they do not find the Authore D. Gregorio. Edinburgh. 1684. 480.

Pun&tum or proper Place for their Nouriſhment, P. Gregorii a Sancto Vincentio Opus Geometri.

to which it ſeems they muſt have ſome Adheſion. cum, &c. Antwerp, 1647.

Now the Conception in Viviparis is not faſtened un- Clavii Commentaria in Euclidem Theodofium .

to the Womb for many Days, nor does Adhere to Monguntiæ, 1612.

any Point of it ; ſo that it ſeems this Roundiſh Alberti Dureri Geometria .

Body is not the Animalcule thus changed after Cavallerii Geometria de Indivifibilibus Continuo

having caſt an outer Skin, but is ratherthe Cica- rum, & c. Rome 1635. 4to .

tricula, or little Egg, into which the Animalcle Exercitationes Geometricæ . Bononie, 1647. 4to .

has enter'd as its Pun &tum , or Place of Nouriſh- Ceva de Lincis Re &tisfe invicem ſecantibusMedio.

ment ; elſe I do not ſee why they ſhould not be lani, 1678. 46o.

Adhering to the Womb from the Firſt Conception ; Archimedis Opera .

or why (as I have faid ) many Hundreds of them Torricellius in Libros Archimedis de Sphera &
are not conceived and Formed together. Cylindro. Florentiæ , 1644. 470 .
GENITURA. See Seed .

Caraggio, Geometria Applicationum deficientium
GENTLEMAN, is derived from the French Figura data ſpecie. Mediolani, 1659. 460.

Gentil, i.e. Honeftus, vel Honefto loco natus ; apd Hugonis de Omerique. Analyſis Geometrica. Ca

che Saxon Word Man : So that it ſignifies a Man des, 1698. 4to.

well born . So the Italians call ſuch Perſons Gen- Soveri Liber de Curve & Re&ta proportione. Pa

til Huomoni : And the Spaniardskeep theMeaning, tavii, 1630. 4to.

when they call a Gentleman Hidalgo, or Hijo Stephani Angeli Problemata Geometrica LX .

d'algo ; i. e. the Son of ſome Man , or of ſome Venice 1658. 4to.

Man of Note or Reckoning. Under this Name

3 Vincentii



G L A G LA

Lond. 1570 .

Vincentii Leotandi Examen Quadrature Circuli cretory Veſſels of equal Diameters, wbich ſome
Gregor. St. Vincentii. Lugduni, 1654, 410. times unice in one common Pore, ſometimes run

Hugues de Lionne Curvilineorum Amenior Con into a common Baſon. This Structure is evident

templatio. in all the larger Glands, ſuch as the Inteſtines,

Wallifii Elenchus Geometrie Hobbianæ . Oxon. with their Secretory Ducts, the Lacteals, the

1655. 8vo. Tefticles, and ſome of the Conglobate Glands, and

Henrion's Euclide in French. 2 Vol. Paris, may be ſeen in all the reft, if they happen to be

1683. 8vo. obftruded, and ſo ſwell to becomeviſible ; and

Tacqueti Geometria, a Dno. Whiſton edita. Can . therefore the ſame may reaſonably be concluded

.tab. 1703. 8vo . of all Glands in general. There are ſmall

Pardie's Elements of Geometry, Engl. laft Edition, Branchings of Nerves palling all over the Coats

by the Author of this Lexicon, Lond. 1705 . of the Arteries, and ſeem to be deſigned princi

De Chale's Euclide. pally for their SpiralContortion, that the Blood

Barrovii Elements Euclidis. Lond. 1673 , 12mo. may be the more eaſily propagated through them .
Euclidis Elementorum lib . 6. per Fournier. Can- A Conglobate Gland is a little ſmooch Body

tab. 1665. 12mo. wrapt up in a fine Skin, by which it is ſeparated

Euclides adau &tus, per Guarinum . Aug. Tauri. from all other Parts, only admitting a Nerve and
na . 1671. Artery to paſs in , and giving way to a Vein and

Euclidis quæ ſuperſunt Omnia, per D. Gregorium . Excretory Canal to paſsout of this Sort, are
Oxon , 1703. the Glands of the Brain, the Labial Glands , and

Euclidis Libri 15. a Franciſco Fhillate Candalla. the Teftes.

Luterie, 1578. A Conglomerate Gland is compoſed of many

Euclidis Libri 15.cum Expoſitione Theonis in pri- little Conglobare Glands all tied together, and
ores 13. 4 Barth . Veneto . wrapt up in one common Tunicle or Membrane.

Billingſly's Commenton the is Books of Euclide. Sometimes all their Execretory Ducts unire and

make up one common Pipe, thro' which the Li

Marini Ghetaldi de Reſolutione & Comp. lib. 5. quor of all of them runs , as the Pancreas and the

Rome, 1640. Parotides do. Sometimes the Ducts uniting, form
Lambertus in Euclidem .

ſeveral Pipes , which only communicate with

Clavii Geometria Practica . Rome 1604. one anotherby croſs Channels ; and ſuch are the

Sturmii Matheſis Enucleata . Norimberg, 1689. Breaſts. Others again bave ſeveral Pipes without

Vincentii Viviani Divinatio fecunda Geometrica, any Cominunication with one another , of wbich

five de locis folidis. Florentie, 1701 , Sort are the Glandul & Lachrymales, and the Proſta

Guidonis GrandoGeometrica Demonſtratio Theoreta . And a fourth Sort is, when each little Gland

matum Hugenanorum . Florentiæ, 1701. 480. hath its own Excretory Duct, thro' which it

Diggs's Antometria. tranſmits its Liquor toa common Balon, as in

Scarburgb's Engliſh Euclide. the Kidneys.

Pappi Alex. Colle &tiones Matbematice . As to the Manner how the ſeveral Fluids, after

Exercitatio Geometrica de Dimenſione Figura- they are form'd in the Blood, are ſeparated from

rum, per D.Gregory. Edinb. 1684. 4to.. it in the Glands ; it depends (as Dr. Keil thews,

Principia & Problemata aliquot Geometrica ante An. Secret, p. 82.) entirely on the Figure and

deſperata, nuncbreviter explicata demonftra . Structure of the Glands, which therefore muſt

Auth. T. H. Malmsburienſi. Lond. 1 firft be determined. As Truth, when plain and

1673 evident, doth of itſelf diſpel all falſe Opinions ; So

Ejuſdem de Principiis & Ratiocinatione Geome. the true Structure of the Glands being once demonſtras

tricorum contra Faſtum Profefforum Geometed, there will be no Occaſion to refute the Doctrine

trie. See Pbilos. Tranſ. N. 14, 16. where of Ferments, nor the Hypotheſis of Tubesdiffering as

Dr. Wallis anſwers this Book. to the Figures of their Orifices ; both which have

Ejufdem Rofetum Geometricum . Lond. 1671. ſeveral Times been demonſtrated to be falſe.

anſwer'd by Dr. Wallis in Phil. Tranſ. N. 73 . That theGlands are nothing but Convolutions

Lux Mathematica , per R. R. Lond. 1672. an- of ſmall Arteries, the greateſtand moſt accurate

ſwer'd by Dr. Wallis in Pbil. Trans. N. 87. Anatomifts of this Age, Malpighi, Bellini, and

Nuch , have diſcover'd. And indeed , that all the

GEOMETRY Abſtruſe. See Tranſcendentals. Veſſels of the Body, in which the Liquors are

GEORGE Noble, was a piece of Gold , cur. continually moving, can have no other than a

rent in 1 Hen . VIII. at Six Shillings and Eight. Cylindrical or Conical Form , is demonftrable from

pence . At which Time, by Indenture with the the Nature of Fluids , whoſe Prelure is always

Mint, one Pound of Gold ( in Weight) was to prependicular to the sides of the Veſſel contain
be coined into Eighty one George Nobles. ing them, and equal ar equal Heights of the

GIRDERS, in Architecture, are the largeſt Fluid. If therefore the Sides of the Veſſels are ſoft,

Pieces of Timber in a Floor : Their Ends are uſu- and equally yielding every where, (as are all the
ally fatened into the Summers or Breſt -Summers, Tubes in the Body of a Fætus) they muft, by the

and the Joifts are framed in at oneEnd to the Preſſure of their contained Fluid, be equally eve.

Girders. No Girder ſhould lie leſs than 10 Inches ry where diftended ; and conſequently the Section

into the Wall, and their Ends ſhould be laid in of ſuch a Vefſel, perpendicular to its Axis , mutt
Lome, & c. be a Circle ; and therefore the Vefſel muſt be ei

GLANDS. All Secretions in an Animal Body ther a Concave Cone or Cylinder, or at leat ſuch

are made by Glands, and a Gland is nothing a Figare whoſe Tranſverſe Section, normal to

but the Convolution or various Folding of the the Axis, muft be a Circle .

ſmall Arteries, whoſe laft Branch muſt be The Circular Orifices therefore of the Glands

Cylindrical . This Cylindrical Artery , in its can only differ in Magnitude ; and all Sorts of

Windings, ſends out ſeveral little Ducts or se- 1 Particles, of a leffer Diameter than that of the

3
Orifice

ta.
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Orifice of the Gland, may enter it : So that with thoſe Particles moft arrive at the Excretory Duct

out ſome further Contrivance, that Fluid which K, with what Proportion of Leffer Particles is

contains the biggeſt Particles, muſt likewiſe confift required.

of all the Particles of all the other Secrecions And thus we ſee how any sort of Particles may

neither could any Fluid thicker than the Blood be drawn off, either by themſelves, or mixed with

be ſeparated from it, becauſe of the great Propor any others, in any Proportion : And this is done

tion of the Aqueous Fluid , whole Particles be in the moſt ſimple manner, only by Arteries ; for

ing vaftly ſmaller than any other, and inviſible to CK is only a ſmaller Artery, either Straight,

the beft Microſcopes, muft enter all the Glands, Spiral, or otherwiſe contorted, and D, E, F , and

and be mix'd with the ſecerned Fluid . G , are again Arteries ſmaller than it ; and if any

Now how this Inconvenience may be pre- of theſe are ſo ſmall as only to admit Particles

vented, and howthe Particles of any Size may of Serum , they will conſtitute Lymphatick Vel

either be ſeparated by themſelves, or with any fels. From whence it is , that we find Lymphe

aſſigned Portion of the Aqueous Fluid, or of other duets ariſing in great Numbersfrom thoſe Glands

leffer Particles, I ſhall endeavour to Mhew . that ſeparate thick Humours ; as from the Te

fticles, Liver , & c.

K GLANDULÆ Miliares. See Miliares, and

Skin .

GLANDULÆ Myrtiformes, are the Contra

ctions of the Fibres of the broken Hymen , upon

The firſt coition,

GLANDULÆ Sebaceæ, are a large Number

of Glands which lie under the Skin of the Auri

cula of the Ear ; and which, becauſe they ſepa .

C rate a greaſy Marrer, like Tallow or Sebum , their

A B firſt Diſcoverer Valfalva, in bis Book of the Ear,

calls by this Name. This Sebum being carried to

Suppoſe then A B to bea ſmall evaneſcent Arie. the Surface of the Skin , he ſaith, hardens there,

ry , and that the Particles of the leaſt Size were and turns into a ſcaly grealy Subftance, not un
to be ſeparated from the reſt. like that of Bran . Perhaps they are ſuch Glands

From the side of the Artery muſt ariſe the as thoſe that ſecrete the Scurf and Dandruff chat

Gland or Tube C K , whoſe Orifice at C is ſuch ariſes from combing the Head.

as is capable of admitting only Particles of the GLASS Drops, or Bubbles, ſometimes called

leaſt Size, together with the Aqueous Fluid : Prince Rupert's Drops ; are ſmall Parcels of coarſe

Theſe therefore will be ſeparated from all the green Glaſs, taken out of the Por in Fuſion at the

other Particles of the Blood, and the Tube CK | End of an Iron Pipe ; and being exceeding hor,

being a Cylinder, they will paſs to its further are let fall or dropt from thence into a Velfel of

End K , which is ſuppoſed to be the Excretory Cold Water, and ſo lie there 'till they are ſen
Duct of the Gland . Gibly cold . Theſe exhibit a very ſurpriſing Phæ .

If the Quantity of the Aqueous Fluid , ſepara- nomenon, viz. as ſoon as you break off the leaft

ted with the leaſt Particles, muſt be diminiſh'd, Bit from the Stem of it , or pecked End , the whole

that ſuch a Fluid as is requiſite may paſs through Bulk ofthe Drop flies to pieces with a brisk Noiſe,

the Excretory Duct K, from the TubeC K;you and ſome of the Pieces will be as ſmall as Duft.

muſt imagine, chat ſeveral other ſmaller Canals Dr. Hook , in bis Micrographia, hach a particular

go out, as at D , E, F, and G, wboſe Orifices are Diſſertation upon this Subject.
lo ſmall, that they admic no other Particles , be. GLOBULES, are ſuch ſmall Particles of Mat

ſides thoſe of the Aqueous Pluid, to paſs through ter as are of a Globularor Spherical Figure : As

them ; and therefore as the leaſt Pariicles, togethe Red Particles of the Bloodwhich ſwim in the

ther with the Aqueous Fluid , paſs along the Tube tranſparent Serum ,which are eaſily diſcoverable by

C K, the Aqueous Fluid muſt conſtantly be di- the Microſcope ; and 'cis pleaſant to ſee how theſe

miniſhed ; and the Quantity of the leaſt Parti- Blood -Globules , whenever they come within a

cles ſtill remaining , they can paſs no where but due Diftance, do attract one another, and unite

through the Excretory Duct at K : And this Di- like Spheres of Quickſilver ; and by this Means

minution of the Aqueous Fluid will always be ac- the Blood leparates into two parts ; one ofwhich

cording to the Number of the Canals, D, E, is the Coagulation this Way of the Red Parts of

F , G, that is , in Proportion to the Length of the it, and the other is the Serum . Now the Serum

Tube C K. And therefore, according as the conſiſts of a great Number of Corpuſcles or

Gland is longer or ſhorter, ſo the more or leſs ſmall Particles (but they are not all Spherical nor

Aqueous Fluid will paſs through the Orifice of the Globular, like the Red Globules of the Blood)

ExcretoryDuct at K; and conſequently, the le- and beſe of various Figures and Magnitudes,

creted Fluid , on this Account, be Thicker or Thin.aod ſwimming in a Limpid Fluid. And theſe

Serous Particles don't unire with, nor attract one

If the Particles of a middle Size, between the another as the former did , 'till ſome Part of the

biggeſt and the leaft, are to be drawn off from the Fluid in which they ſwim bath been evaporated

reſtof the Blood : Let the Orifice at the Gland by Heat ; but then they do (and form a Coagu

be juſt ſo big as to admit thoſe Particles, and not lum ) as the Blood Globules did . So thatthe

any other of a larger Size. Theſe Particles there- Power of Attraction is greater in the Red Glo

fore, with the Aqueous Fluid , and all better Par- bules , than in the Particles of the Serum .

ticles, will paſs through the Orifice C ; but if GLYPHICE, is a Part of Sculpture, being the

the Canals D , E , F, G, are big enough to receive Art of Curting, Carving , or Cafting, the Images

all the other Particles, and too little to admit I and Reſemblances of natural Things in Metals.

shoſe that are to be ſeparated, it is evident , that
GOLD

ner.
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GOLD Mines. In Phil. Tranſ.N. 58. Dr. Edw. Quickſilver Mine, mentioned in the Anſwer to

Brown gives the following Account of the Gold Kercher's Inquiries, Mund. Subter. is an Hungarian

Mines in Hungary. Among the7 Mine Towns in Mile, or 7 Engliſh Miles diftant from Chremnitz,

Hungary, (which are not far from one another, and is not wrought in at preſent.
viz. Chremnitz , Schemnitz, Newſol, Coningsberg, There is a Vitriol Mine in theſe Hills near the

Bochantz, Libeten , and Tiln ) Chremnizt is the Gold Mine ; the Earth or Ore of it is Reddiſh , and

richeſt in Gold. They have alſo at preſent, Gold ſometimes Greeniſh. This Earth is infuſed in

Mines at Bochanez and Coningsberg ;and they re- Water,and after 3 Days, the Water is poured off,
port in that Country, that there bath been for- and boiled 7 Days in a Leaden Vefjel,till it comes

merly a ricb Gold Mine at Glaſs.Hitten, but to a thick granulated wbitiſh Subtance, which is

loft ſince that Bethlem Gabor over.ran thoſe Parts, afterwards reduced to a Cals in an Oven, and
when theUndertakers ftopped up, the Mine and ſerveth in the making Aquafortis, or the Separa

fled. ting Water uſed at Schemnitz .

They have worked in the Gold Mine at Chrem- They have divers Ways of taking the Gold out

nitz goo Tears. This Mine is divers Engliſh of its Ore ; by burning the Ore ; bymelting ; by

Miles in Length, and about 160 Fathoms Deep. adding Silver Ore, and other Minerals, Sand , and

Many Veins of the Ore run to the North , and to Lead , as they find the Ore fluid or fix'd .

the Eaſt. They work alſo towards One, Two, and Bur without Lead they proceed thus :

Three of the Clock, as they ſpeak ; for the Miners They break and pound the Ore in Water, very

direct themſelves under Ground by a Compaſs, fine ; they waſh it often, and lay it in Powder

not of 32 Points ( ſuch as is uſed at Sea) , but by upon Clocks, and by the gentle oblique defcend

one of 24 ; which they divide, as we do the ing of the Water over it , and their continual Atir

Hours of the Day, imo cwice Twelve. Of the ring it , the earthy, clayith , and lighter Paris,

Gold Ore, ſome is White, and ſome Black , Red, are waſhed away, while the heavier and metalline

or Yellon : That with Black Spots in White is remain in the Cloths ; theſe Cloths are after

efteem'd the bett, as alſo the Ore which lieth next wards waſhed clean in ſeveral Tubs, and the

to the Black Veins. This Ore is not rich enough Water, after ſome ſettling, poured off from its

to fuffer any Proof in ſmall Parcels , like that in Sediment ; which Sediment is again waſh'd , and

other Mines, whereby to know what Proportion Atirred up in ſeveral Veſſels and Troughs, 'till at

of Metal is contain' in it ; but they pound a length they ſprinkle Quickſilver upon it, and

very great Quantity thereof, and wath it in a knead it well together for an Hour, and then

little River, which runs nigh the Town. The waiting it again in a wooden Veſſel, after the ſe

whole River being divided , and admitted into parating of much of it which the Quickſilver

divers Curs, runs over the Ore continually , and couches not ; by ſtriking this Vefſel againſt cheir

ſo waſheth away the Earthy Parts from the Me Leg, they bringthe Gold and Quickſilver together,

talline : And from a clear River above the in an Amalgama, to one Corner of it. From

Town, by its running through ſo many Works, this Amalgama they ftrain as much of the Quick

and over ſo much pounded Ore, it becomes be ſilver as they can through coarſe Cloths firſt, and

low the Town a Dark- yellow Scream, of the then through fine ; then they put the Maſs re

Colour of the Earth of thoſe Hills. maining upon a perforated Plate, which they ſet

There have been Pieces of pure Gold found in over a deep Pan placed in the Earth , in the Boc

the Mine ; ſome of which I have ſeen in the com of which Pan they alſo pur Quick -ſilver :

Emperor's Treaſury, and in the Elector of Saxony's This Pan they cover , and lute the Cover well,

Repoſitory ; one Piece as broad as the Palm of and then making a Charcoal fire upon it, they

my Hand , and others leſs , and upon a White drive down the Quick-ſilver, yet remaining in the

Scone many Pieces of pure Gold ; but theſe are Gold, to the reſt in the Bottom of the Pan ; then

very rare . taking out the Gold, they caſt it into the Fire,

Íbe common Yellow Earth of the Country that it may become purer.

near Chremnitz , although it be nor eſteem'd ore, Concerning Cranach -Gold, I cannot learn that

affords ſome Gold : And in one Place I ſaw a there is any ſuch Gold, or Place where Gold is

great Part of an Hill digg'd away, which bath digg'd in Hungary; but in Germany I think there

been caft into the Works, waſhed and wrought is, for Agrigola mentions ſuch a Place as Golde

in the ſame Manner as pounded Ore with confi- Cranacum , and another called Golde - Crona.
derable Profit.

For the exceeding Minuteneſs of the Conſti.

Some Paffages in this Mine, cut through the cuent Particles of Gold, ſee Ductility .

Rock, and long diſuſed , have grown up again ; GOTHICK Manner of Building, was unhap

and I obſerv'd the Sides of ſome, which had been pily brought into Uſe, after the Irruption of

formerly wide enough to carry their Ore through, thoie barbarous Nations,the Goths and Vandals, & c.

to approach each other, ſo as we paſſed with dif- from the North , and the Moors and Arabs,

ficulty. This happens in moiſt Places. The Pal. from the South ' and Eaſt, into the civiliz'd

ſages unite not from the Top to the Bottom , but World . Theſe rude People demolifd what
from one side to another. they could of the ancient Greek and Roman Ar

There is Vitriol in this Mine, White, Red , chitecture, and inftead of thoſe admirable and

Blue, and Green ; and alſo Vitriol Waters. There regular Orders and Manner of Building, intro

is a Subſtance found which ſticks to the Gold Ore, duced a licentiousand fantaſtical Manner, wbich,

of ſmall pointed Parcs like Needles, called by tho' ſometimes adorn'd with expenſive Carvings,

them Antimony of Gold . There are Chryſtals and cofly, tho' lamentable, Imagery, is without

found here, and ſome tinctured Yellow . any of that auguſt Beaury, and juſt Symmetry,

The Miners will not allow any Quickſilver or which the Fabricks of the Antients entertain us

Brimſtone to have been found here ; yet in the with.

lately mention'd Antimony of Gold, there is evi. GRAMMAR, is thus very juftly defined by

dently Sulphrer, as I perceiv'd by burning. The | Mr. Johnſon, in his Grammatical Commentaries :
Vol. II. li That
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That it is theArt ofexpreſſingthe Relationsof Things Plane, bave its Line of Gravity C P falling with

in Conſtruction, with due Accent in Speaking, and

Orthography in Writing, according to the Caſtom of

thoſe whoſe Language we learn.
GRAND Days, are thoſe in every Term ſo С

lemnly kept in the Ions of Court and Chancery ;

viz. In Eafter Term , Aſcenſion Day ; in Trinity

Term , St. John Baptiſt's Day ; In Michaelmas

Term , All Saints Day (and of late , All-Souls ро E

Day ) ; and in Hillary Term , the Feaſt of the

Purification of our Lady, commonly called Candle. out its Baſe o e ; then that Body muſt fall

mas Day. Theſe are Dies non Juridici, no Court down, and will fall on that Side where the Per.

Days.
pendicular C P falls.

GRAND Guſto, is a Term uſed by Painters, But if that Line C P falls any where within

to expreſs, that in a Picture there is ſomething O E, the Baſe or Foot on which che Body ftands,

very great and extraordinary , to ſurpriſe, pleaſe,

and inſtruct. Where this is found , they ſay the

Painter was a Man of the Grand Guſto, or Goût :

And they uſe the Words Sublime and Marvellous,
с

when they ſpeak of a Picture, in much the ſame

Senſe.

GRAPPLINGS The ſame with Grapnels. See

that Word in Vol. I.

GRAS- Hearth, was formerly the Cuſtomary
: P E

Service for all the inferior Tenants to bring rheir

Plows, and do one Day's Work for the Lord, the Body will reſt there without Danger of falling.

within four Days after Michaelmas.
And if a Body be placed on an Inclined Plane,

GRAVITY. Dr. Gregory, in the Preface to and C P the Line of Graviy, as in N. 1. falls

his Excellent Aſtronomy, thews , that the ancient

Aftronomers knew that the Heavenly Bodies
1

gravitated towards one another , and were kept

in their Orbits by the Force of Gravity . And

that when Democritus, Metrodorus, and Diogenes,

and afterwards Anaxagoras, Archelaus, and Eu

rypides, maintaind the Sun and Siars to be great

Globes of Stone or Meral heated red hot ; they

meant by it , that they were heavy Bodies of

ſuch a Deofty, and heated to ſuch a Degree , as P P
to enable them to retain their Fire and Heat for

the Purpoſes they were deſigned. without the Baſe, it will tumble over ; but

Fiery Nature, but had Bodies of an Earthy Na- when it falls within, as in N. 2. it will only

llide down .

ture moving round them , which we can't ſee

as we can them . And this Opinion he had from of Gravity. See Centers ofGravity, in Vol. II .

Of the Mathematical Way of finding Centers

Anaximander , and he from Thales Milefius ; who

wasthefirft of the Ionick Sect of Philoſophers; Mechanical or Practical way for finding the
I ſhall here, from Sturmius , give you a good

among whom this was a received Notion. It Center ofGravity ofRegular or Irregular Solids;

got allo into the Italian Philoſophy ; for thoſeof bywhich alſothePlane ofGravity, and theDi

that Sect maintain'd each Star to be a World,

and to have Earths or Planets moving round it,

ameter of Gravity , may be determined. Apply

in the infiniteMundum Space ; and in particular, bothsidesof it, thePerpendiculars EG, and FH
to the Solid ſuſpended by a Rope, as CD, on

that the Moon was an Earth like ours, and in

,

habited by ſome fine Sorts of living Creatures.

ſo that they may touch in the Lines I K, L M,

which ſhould be mark'd out with Chalk, EC.

In the Leipfick Acts of May, 1690. there is a

Diſcourſe aboutthe Cauſe of Gravity, by Mr.Leib- Tranſverſe Perpendiculars IL, KM, ſo that
and then be joined above and below by the

nitz, together with a Defence of bis Opinion of

thetrueLaws of Nature againft the Carteſians.
one of the Planes of Gravity , IK , ML,may

GRAVITY, irs Center , is a Point in every

be gained : Alſo having turned the Solid about,

heavy Body, through which any Plane whatever

being drawn , will divide the Body into two
E CI

Parts of equal Weight.

And the Plane ſo dividing the Body into two
2

Parrs , equal in Weight to each other, is calld

the Plane of Gravity.

And every Line in this plane which paſſes

thro' the Centre of Gravity, is cail'd the Diame

ter, or Line of Gravitation , Propenfion , and ( by

ſome) Innittion .

The Line of Direction of Gravity , or Line of

Gravity, is perpendicular from the Center of Gra. M

vity to the Horizon .

If a Body, being placed upon an Horizontal Óg
к

OK

find
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find out , after the ſame Manner, another ſuch poſal. And thus Advoufon in Groſs, is diftinguith'd

Plane of Gravity, li , km , which will cut the from Advoufon Appendant.

former above in D , and below in d ; and then GROTESQUE, or Grotefca Work , is the ſame

the Diameter of Gravity D d will be had. Then with what is ſometimes call?d Antick ; being a

bang the Solid tranſverly , and the ſame way confus'd Compoſure of Figures of different Nam

find another Diameter of Gravity NP, which cures, Sexes, & c. and uſually of ſuch Fancies

will cut the former in O, the Centre of Gravity as are not any where really exiſting in Rerum

fought. Natura .

And in ſome caſes, there may be yet uſed a GROUND Plates, in Architecture, are the

more Compendious Way ; viz. Lay the given outermoft Pieces of Timber lying on or near the

Solid A B on the fine Edge CD, of any Hypo- Ground, and framed into one another withMor.

mochlion, turning and moving it about 'till it will teffes and Tennons : In theſe alſo are Morteffes

reft there in Equilibria ; then will tbar Plane, in made to receive the Tennons of the Foiſts, the

the Body or Solid which anſwers perpendicularly Summer, and Girders ; and ſometimes the Trim .

to the Edge of the Hypomochlion, be one of the mers for the Scair.Cale and Chimney-Way, and

Planes of Gravity : Then find out ſuch another, the Binding Joifts.

GROUPPE, in Painting or Sculpture, is a

Knot or ſeparate Collection of Figures , which

appear to have ſome plain Connexion with , or

Relation to one another, by the Defign of the

Piece.

GUARD, in the Military Art , fignifies a

Dury or Service paid by the Soldiers, to ſecure

the Army or Place from che.Surprizes and Efforts

of the Enemy ; and of this there are ſeveral

Kinds : As, 1. The Main Guard ; wbich is that

B
from whence all orber Guards are decatch'd :

Thoſe who are to mount che Guard , meet at

the reſpective Capraias Quarters, and are carried

from thence to the Parade ; wbere, after the

by poifing the Solid another Way oblique to the whole Guard is drawn up, the Small Guards

former, lo will their common Section be one are detach'd for the poſts and Magazines ; and

of the Diameters of Gravity : Laftly, roll the then the Subaltern Officers throw Lois for their

Solid into another Poſition, and then repeat the Guards ; and are commanded by the Captain of

former Way of finding another Plane and Dia- the Main Guard. 2. Advance Guard, is that

meter of Gravity ; fofhall the Interſection of Party of Horſe or Foot which march beforea

this Diameter of Gravity with the former be Body, to give Notice of approaching Danger.

the Centre of Gravity ſought. When an Armyis upon their March, che Grand

GREAT Circle- Sailing , is condu & ing a Ship Guards which ſhould mount that Day, ſerve as

( if it be poflible) in the Arch of a grear Circle, Advance Guards to the Army. That ſmall Bo

which paſſes thro' the Zenith of the two Places dy alſo of 12 or 16 Horſe, which are poſted

from whenceand to which ſhe is bound. But this under a Corporal or Quarter-maſter before the

from Method is not practicable at Sea , tho the Grand Guard of a Camp, are called the Advance

nearer a Ship can keep to it, the better. See Guard. 3. Grand Guard, are 3 or 4 Squadrons

Sir Jonss Moor's Navigation . of Horſecommanded by a Field Officer, and

GREE, from the French Word Gre, ſignifies in pofted before the Camp, on the Right and Left

our Law, Conteniment or Satisfaâion . Thus Wing, towards the Enemy, for the Security of

in 2 R. II. c. 15. to make Gree to the Parties, is to the Camp. 4. Io a Camp alſo every Battalion

give them Contentment or Satisfaction for an pofts a ſmall Guard , commanded by á Subaltern

Offence done to them . So in 25 E.III. c . 19. 'Tis Officer, about 100 Yards before its Front ; and

appointed that Judgmentſhall be putin Diſpenſe, this is called the Quarter Guard. As, 5. That

Prill Gree be made to the King of his Debt. Hence (mall Guard of Foot which a Regiment of Horſe

Agree, Agreement, c. mounts in the Front of the Regiment, under a

GREGARIOUS Birds, are ſuch as do not live Corporal, is call’d the Standard Guard. There

ſolitarily, but aſſociate in Flights or Coveys, a is alſo , 6. The PicquetGuard, which is a good

greatmany togetherin Company. Number of Horſe and Foot, which keep them

GREUT, is the Miners Word for the Earthy felves always in a Readineſs in a cale of an

Part of what they dig up, and which hab no Alarm : The Horſe are ſaddled, and the Riders

Mine or Oar in it, but is peculiar to each parti. booted, all the while ; and the Foot draw up at

cular Load, 1. e. ſuch a Load bath ſuch a co the Head of the Battalion at the Bearing of the

loured Greut. The common Earıb , which is the Tastow ; but afterwards return to their Tents,

looſe Mold above the Sbelf, in which find the wbere they are in a readineſs to march upon any

Sboad, they call Deads. ſudden Alarm . This Guard is to make ReGftance,

GROOVE, is the Shaft or Paſſage into the in caſe of an Attack, ' till the Army can get

Lead Mines, and by which they draw up their ready.
Oar.

GUARDIAN of tbe Spiritualities, is he that

GROSSE. Formerly a Villaio in Groſs, was collects the Spiritualities of any Biſhoprick du

ſuch a ſervile Perſon as was not appendant or ring the Vacancy of that Sec. ' The Dean and

annex'd to the Land or Mannor, and to go along Chapterof Canterbury are Guardians of the Spiritu.

with the. Tenure as an Apportenance of it ; but alities for the whole Dioceſe and Province, du

was, like the other Perſonal Goods and Chartles ring the Vacancy of that Archbiſhoprick.

of his Lord, at bis Lord's free Pleaſure and Dil

GUERITE ,li 2
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GUERITE, in Fortification, is a ſmall Tower will have the proper Point for 4860 ; and then

of Wood or Stonc , plac'd uſually on the point in the next Centeľm , taking or gueſſing at 7,(and

of a Baltion , or on the Anglesof the Shoulder, Practice will make this ealy) youwillfindthe

to hold a Centinel, who is to take care of the Point (nearly) for 4867.

Ditch , and to watch out againft Surprizes. But if your Number had been but of 3 Places,

GULEof Auguſt, is the Day of St. Peter ad as 486 ; then the Digit Figure 4 on the Line

Vincules, celebrated formerly and now on the would only bave repreſented 400. And if it bad

firſt of Auguſt. See Hoſpinion de Origine Feſtow been but of two Places, or a ſingle Figure, the

rum , Fol. 85.
Figure 4 on the Line would have been 40, or

GUN -Powder. The wonderful Explofion of barely 4 Unites accordingly . 'Tis plain alſo,

this miſchievousCompoſition (when it is kindled) that any DecimalFractions and Unfixi Numbers

ſeems to ariſe from hence : Thatthe Sulphur and will berepreſented on the Line as eaſy asWhole

Coal-duft being Bodies very quickly ſec on Fire, Numbers, Regard being only had tothe pointor
they do very ſwiftly accend the Nitre ; whoſe Line of Separation.

Spirit being therebyrarified , breaks our with a

violent Explofion, like the beated Vapour of PROBLEM I.

Water out of an Æolipile . The Sulphur alſo

being of a volatile Nature, is itſelf allo conver- Two Numbers being given, to find a Third or Fourtb
ted into Vapour, and lo encreaſes the Explofion ; Geometrical Proportion .

and that part of it which is of an Acid Nature,

(as that Spirit which they call Oil of Sulphur The Line being nothing but a Series of Loga

per Campanam) upon the Accention, breaks out, rithms or Artificial Numbers in an Arithmetical

and entring into the fix'd Body of the Nitre, Proportion ; 'tis plain , if the Compaſſes be exo

looſens and lets out its latent Spirit alſo , hereby tended from the firſt Term to the ſecond, the

producing a yet much greater Fermentation and fame Diftance will reach from the 3d to the 4th,

Hear. from the 4th to the sth , and ſo on continually ;

And if you mingle Salt of Tarrar with Gun. only you muſt turn the Leg forward when a

Powder, and let thatMixture be gradually heated greater Term is requir'd, and backward, or co

Prill it come to take Fire , the Exploſion will be wards the Left Hand, when the proportional

come much more quick and violent ; and this Term required is to be leſs; as coinmon Senſe

can ariſe from no other Cauſe than from the will direct. Tbus if the Two Numbers bad

Action of the Vapoor of the Gun-Powder on been 10 and 12 , the Third Proportional forward

the Salt of Tartar. By what Means the ſmall would be 14.4, and backward 8.3 , & c. So that

Particles of Bodies do act upon one another with all Queſtions in any Practical Art, where ſuch

this Immenſe Violence, you will find under the kind of Proportionals are requir'd, may, you ſee

Word Attraction . eaſily, be wrought by the Gunters Line.

GUN -Room , in a Ship, is the Appartment un

der the Great Cabin ; where the Maſter Gunner PROBLEM II.

and his Crew rendezvous, get ready their Car

tridges, &c. and do all Things belonging to their To multiply or divide one Number by another.

Buſineſs.

GUNTERS Line. Deſigning in this Volume, Since in all Multiplication , As I is to the One

the Deſcription and Uſe ofthe common Scales, Factor :: So is the Other, to the Product. And

Rules and other Mathematical Inſtruments ; i lince in all Diviſion, as the Deviſor is to Uni

ſhall now give you the Conftitution and Uſe of ty :: So is the Dividend to the Quotient. Ei

this Famous Line. Provide a Ruler of any Me- ther of theſe Rules may be eaſily wrought by the

tal , Wood, &c. that is proper, of any Length, Line of Numbers, foce ' tis only finding a 4th

( the larger the better) and according to the de. Proportional to Tbree Terms given. The Extenc

figned Length of your Line of Numbers, divide of the Compaſſes therefore, from I to the Multi

a Line of the ſame Length into 10000 equal plier, will reach forward in Whole Numbers

Parts ; and then having Recourſe to a Table of from the Multiplicand to the Product : And the

Logarithms, take off from the ſaid Scale the Extent from the Diviſor to Unity , will reach

Artificial or Logarithmic Numbers anſwering from the Dividend to the Quorient. If either

to the Diviſion of your intended Line, (omitting or both Numbers be Decimal Fractions, the Na .

the Index or Characteriſtick ) and theſe Diſtances cure of the Product or Quotient muft be deter .

will graduate your Line of Numbers, and di- mined by the Rules given about managing of

vide it into ics Primes, Tenths, Centelms, &c. ſuch Fractions ; but the ſame Figures will be

For the firſt eminent Nine unequal Parrs, found by the Line, ler the Nature or Value of

which bave the Nine Digits annex’d, are calls the Numbers be what it will. N. B. How ma

Primes ; and the Sabdiviſions of thoſe into Ten ny Places muſt be in the Product or in the Quo

leſſer Parts are called Tenths ; each Tenth is divi- tient, may be diſcovered eaſily by the Rules of

ded, or ſuppoſed to be ſo , inco Cente [ms ; and Common Arithmetick , and conſequently to

thoſe Centeľms into Millains, as Mr. Wingate calls what Exactneſs you muſt endeavour to go in the

them. Numeration therefore, as they call it, on Line.

the Line will be very eaſy ; and you may know

readily how to find the Point expreſſing any PROBLEM III.

Number of not above 4 Places on it. Suppoſe

the Number were 4367 ; The Figure 4 , on the Three Numbers being given , to find a Fourth in a
Line, expreſſes the Place of 4000 ; thenceaccount

Duplicate Ratio or Proportion.

ing 8 Tenths further to the Right Hand, you

will bave the Place of 4800 ; and in the next This relates to the Proportion of Surfaces and

Tenth, reckoning forward fix Subdiviſions, you ' Area's, which, ' when Şimilar Figures, are in a

3 Duplicate
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Duplicate Ratio of their Homologous Sides! N. B. Only obſerve to point the Number whoſe

Let the Diameter of a Circle be 14 Inches, and Roor is to be Extracted (as in Extraction of

its Area 154 ; What is the Area of a Circle, Roors in Common Arithmetick) and then,

whoſe Diameter is 28 ? if the laft Point fall on the firft Figure of

Extend the Compaffes from 14 to 28 ; that the Number, the former Way of account .

Extent will reach from 154 to 308 , and thence to ing on the Line will do : But if the laft

616, the Area requir’d. Point fall on the ſecond Figure or Place in

the Number (reckoning from the Left

PROBLEM IV. Hand towards the Right; ) then account

the whole Length of the firſt Line of

To three Numbers given, to find a Fourth in a Tri Numbers in, and carry the Account on in

plicare Proportion.
the Second : As ſuppoſe the Root of 36

were requir'd ; begin to take the 36 from

This relates to Solids , and their Proportion to the firſt i on the Left Hand in the Line, and

Lines. account the 36 on in the ſecond Line ; and

Let the Diameter of an Iron Bullet be then half that Diftance being ſent from the
4

Inches, and its Weight 9 1b. What will a Bullet firſt 1 , will reach to 6 , the Root in either

weigh, wboſe Diameter is as much more ; viz.
the firſt or ſecond Line. So alſo if the

8 Inches ? Square Root of 1440 had been fought :
The Extent of the Compaſſes from 4 to 8, ap : Account the whole firft Line for your firſt

plied to 9 , and turn'd three Times, will ac laft 1000 ; and then the 440 on in the Tenths
fall on 72 , the Weight ſought , berween the ſecond i and 2 : So will half

the Distance between the firft i and that

PROBLEM V. Point, reach from I to near 38 in either

Line.

To find a Mean Proportional between any Two

Numbers given : As ſuppoſe between 8 and 32 .
PROBLEM IX .

Extend the Compaſſes from 8 in the Left Hand For the uſe of the Line in Trigonometry ; See
Part of the Line, to 32 in the Right, and then that Word.

biſect that Diſtance ; the half ſhall reach either

from 8 to 16 forward , or from 32 to 16 back The Uſe in Superficial Meaſures

ward.

PRO B L EM X.

PROBLEM.VI.
Having ebe Diameter of a Circle, to find the Ciro

To find Two or more Mean Proportionals between cumference.

two Numbers given.

Extend the Compaſſes from I to the Number

Divide the Diſtance between the two Numbers expreſſing the Diameter ; and then the ſame

into a Number of equal Parts, which ſhall ex- Extent will reach from 3.142 to the Circum-,

ceed the Means required by one ; (as if 2 are re
ference.

quired into 3 , if 3 are required into 4 , & c.) So

Mall the Feet of the Compaſſes, when turned PROBLEM XI.

from either of the Numbers towards the other,

mark out the middle Proportionals required . Having the Diameter, co findthe Superficial Content.

PROBLEM VII. The Extent, as before, from 1 to the Diame

ter being found , let it twice from the Point of

.7854 on the Line, and then it will reach to theTo Extrad the Square Root of any Number.
Number expreſſing the Area.

Biffect the Distance between I on the Scale ,
PROBLEM XII.

and the Point which repreſents the Number ;

and the Half being ſet from I , will give the The Breadth of a Re &tangle being given in Inch

Point repreſenting the Roor.
Meaſure, and the Length in Foot -Meaſure, to

find the Area in Feet,
PROBLEM VIII.

Extend the Compaffes from 12 on the Line

For the Cubick Root, or that of any Higher Power, to the Breadtb in İnches ; and that will reach

from the Length in Feet, to the Area in Square
You muft Divide the Distance on tbe Line be. Feet.

tween 1 and the given Number, into as many

equal Parts as the Index of the Power expreffes ; PROBLEM XIII.

and one of thoſe Parts ſet from 1 , on the Line,

will find the Point repreſenting the Root re- The Length and Breadth being given in Foot-Mes .
quir'd. Thus if the Cubick Root of 1728 were Sure, to find the Area in Tards.

requir'd : Divide the Diftance between 1 and

1728 into three equal Parts, ( 3 being the Index The Extent from 9 to the Breadth, will reach

of the Cube or Third Power) and one of thoſe from the Length to the Area in Tards.

ſet from forward , will find 12 the Root

fought.
PRO .
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P R 0 B L E M XIV. PRO B L E M XIX .

To find the Area inſingle Perches. A Sum of Money being due for a Time to come, to

know what ' cis worth in ready Money.

This is the Reverſe of the Laft.

The Extent from 16.5 , to the Breadth, will

reach from the Length to the Content in Perches :

And the Extent from 160 to the Breadth , will

reach from the Length to the Content in Acres ,& c.
PROBLEM XX .

The Uſe in Solid Meaſure. A Yearly Rent or Annuity being forborn for a Terme

of Years, to find what the Arrears will amount

PROBLEM XV. to, at the Rate propoſed.

The Depth and Breadth of aRight- angled Parallelo- As ſuppoſe a Rent or Annuity of 12 l. per Ann.

piped being given in Inch -Meaſure,andthe Longeb were forbora fixteen Years ; What will the Ar
in Foor. Meaſure, tofind the Content in Fees. rears amount to a obe Rate of 8 l. per Cent.

Intereft ?

The Extent from 12 to the Breadth and Depoh Firft find the Principal anſwering to 12 l. by

in Inches, being twice repeated from the Lengob ſaying, If 81. bath 100 l. for its Principal, what

in Feet, will reach to the Content in Fect. If will 12 d. have ? Anſwer, 1506. Then I find

the Parallelopiped be Oblique-angled , you must ( by Probl. 18. ) that 150 l. being forborn fix.
find a Mean Proportional between the Breadob reen Years, amounts, at 8 l. per Cent. to 513.9,

and Depth : And then the Extent from 12 to the or 5131. 18 s. Out of wbich deducting 150l.

MeanProportional being twicerepeated from the the Priocipal anſwering to the Annuity given,

Length in Feet, will reach to the Consens in Feet there remains 363 l. 18 s. the Sum of all the
Arrears requir'd.

1

PROBLEM XVI.

PROBLEM . XXI.

To find the Solidity of a Cylinder, mboſe Befo and

Lengob is given . To know mbat Anusal Reus or Annuity is worth in

Ready Money.

The Extent from I to the Baſe, will reach

from the Length to the Solid Content . Pind ( by the Precedent ) the Value of tho

Arrears arete End of the Term propoſed ; and

then (by Probl. 19.) wbat thoſe Arrears are worth

PROBLEM XVII. in Ready Money ; and that will be the requir'd

Price or Value ofthe propoſed Rent or Annuity ;

Having the Diameter of a Sphere, to find ito Surofr.gr. I find the Arrearsof 12 l. per Ann . at lixo
face and Solidity. teen Years end , and at 8 l. per Cent. amount to

363 1. 18s. And I find (by the roub Probl.) thar

The Extent from i to the Diameter, repeat the ſaid Sum is worth in Ready Money 1061. 45.

twice from the Point of 3.142 , and that will and conſequently I conclude, that the Leaſe or

reach to the Number expreſſing the Surface : Annuity propoſed is worth in ready Money (af

And if you repeat the Extent from 1 to the Dia ter 8 l. per Cent.) 106 l. 4 s .
meter, three times from .5238 on the Line, that If cbe Term of the Annuity don't commence

will reach to the Solid Content requir'd. preſently, but ſuppoſe at fiveYears hence or co

come, then you muft find wbat the Arrears for

Its Ofe in Intereſt and Annuities. all that Time are worth in ready Money ; that

is, what they are wortb, when forborn in this

PROBLEM XVIII. Inſtance for cwenty one Years. The Anſwer is,

72 1. 6 s.

To find what any Sum will encreaſe at 6 per Cent. GUTS : See Inteftines.

Intereft upon Intereft, if forborn a certain Time. GUY Rope : See Guy, in Vol. I.

Suppoſe 273 l. for 's Tears. GWAIF, the ſame with Waif ; ie ſuch

Goods as Felons when purſued, cat down and

Extend the Compaſſes from 100 to 106, and leave in the High -Way ; which become a Por .

then repeat that Didance five times from 273, ſo ! feiture to the King or Lord of the Maonor, un

willthePoint atlalt fall on402.I, or 402 4. 25.) leſs the Right Owner legally claim them within
which is the Principal and Intereſt requir’d. a Year and a Day.

HABENΝ
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H
ABENTES Homines, Faſting- Men ; as , HALLAGE, is a Fee due for Cloths brought
they are callid in a Charter of Cenulpb for ſale co Blackwell Hall in London ; and allo che

King of the Mercians, Anno 821. Du Toll that is due to the Lord of a Fair or Market,

Freſne will bave theſe to be nomore than Divites, for ſuch goods as are vended in the Common

Rich Men : But no doubt the Word implies a Hall of the Place.

ftricter Sence ; and fignified eitber the King's HALO . Mr. Huygens (vid . Philoſopb. Trans.

Guard or Recinue, which were at the King's N. 60.) endeavours to account for the Appearance

Pleaſure to be Feaſting-Men , or plentifully enter- of Halo's, or Circles round the Sun , thus : That

rained at the Houſes of his Tenants : Orrather, they areformed by ſmall round Grains of a kind of

thoſe Old Servants which were commended to Hail made upoftwo parts ; one of which is opake

ibe Religious by the King ; and ſo faſtned on and incloſed in the other , which is tranſparent ;

them for Corrodies,or Maintenance for Life. Some and the ſameway he accounts for the Parhelia

think that they were only Pledges and Sureties, only there he imagines that the Icy Grains are of

or Friburghs ; wbich under their Chief of Princi- an oblong Figure , and rounding at the Ends like

pal Tything Man, were to keep the King's Peace, Cylinders with round convex Tops. Where ſome
and to be accountable for the Breach of it. of theſe Cylinders are in an erect Pofition, the

HABITATION , in the Civil Law, is the Circle they form will be white, and is cauſed by

Term for one of the Perfonal Services, by which the Reflexion of the Rays of the Sun on the Sur

a Man baih a Right to live in the Houſe of ano face of theſe Cylinders. He proceeds afterwards

ther without Prejudice to the Propriety. to account for the colour'd Halo's and Parhelia

HADBOTE,was a Recompence made forthe from the ſame Hypotheſis, and produces an Ex

Violation of Holy Orders , or Violence offer'd to periment of a Glaſs Cylinder of a Foot long , and

Perſons in them. having within an Opake Kernel ( which was a

HAIL. Dr. Wallis in a Letter from Oxon to Cylinder of Wood) and the ambient Space was

the Secretary of the Royal Society , and printed filled with Water : Which Cylinder being ex

in the Tranſations, obſerves that Hail is very poſed to the Sun, and the Eye diſpoſed in proper

often an Attendant on Thunder and Lightning ; places, the ſeveral ſucceſſive Reflexions and Re

(of which, ſee Thunder in this Volume.) And fractions neceſſary to produce ſuch Effects did

' tis well known, that in our artificial Congela- plainly appear.

tions , a mixture of Snow and Nitre , or even com. HALY -MOTE ( alias Healge-mote) a Word

mon Salt, will cauſe a very ſudden Congelation of retain'd in Herefordſhire to this Day for a Courr.

Water. Now the ſame in the Cloudsmaycauſe Warren . It may ſignifie a Convention of Citi

Hail- Stones ; and the rather , becauſe not only in zens in their Court Hall ; or, a Holy or Ecclefi

ſome prodigiouſly great, but alſoin common aftical Court. Cewel's Interpr.

Hail-Stones there ſeems ſomewhat like Snow ra- HAMBLING , or Hamelling of Dogs, is the

ther than Ice, in the midſt of them . And as to ſame, in the Laws of the Foreſt, as Expedita

thoſe very large Hail- Stones, weighing or of ting : And Manwood faith , Canutus, in Can. 1 .

a Pound by the violence of their Fall 'tismani- calls the Lawing of Dogs, Genuſciſio, Ham -ſtring

felt they muft have deſcended from a greatHeight : ing.

And tho' perhaps in their firſt Concretion, or HAMMER. Beſides the Sledges, or large Ham

Congelation, their Balk might be but of the mers uſed by Smiths, there is, 1. The Hand.Ham .

moderate Size of common Hail, yet in their long mer, which is usd by the Sinith at the Forge

Deſcent, if the Medium , through which they fell with one Hand. Its edge is callid the Pen ; and

were alike inclined to Congelation, they might the other part of the Head the Face ; and the

receive a great Acceſſion to their Bulk, by, per. Hole for the Handle is call'd the Eye. 2. The

haps, many of them coaleſcing and incorporating Rivetting -Hammer, chiefly us'd for rivetting or

into one ; as in that ſtrange Shower of Hail in ſetting ftraight cold Iron ; or for crookingof ſmall

December 1672. whereof their hung on the Trees Work ; but 'tis ſeldom us'd at the Forge. For

a great deal in the form of Icicles, of a foot or the Smith's larger Hammers, ſee Sledge.

more in lengtb. HAMPER : See Hanaper.

HAIL WORKFOLK ; i.e. Holy Work -folk , HAMSOKEN, Haimſuken, Home foken , is the

or People who hold Lands for the Service of Re- Term in Scotland for the Crimeof bim that vio.

pairing or Defending ſome Church or Sepulchre: lently Aſſaulteth a Man in his own Houſe : And

For which pious Labours they were excuſed for our ancient Recordscall Burglary Hamfocne.

merly from Feudal and Military Services. HANAPER : See Clerk of the Hanaper.

HALF- Bloom , is the Term for a round Maſs of HANCES (in a Ship ) are Falls or Deſcents

Metal, which comes out of the Finery in all Iron of the Fife-Rails, which are placed on Baniſters
work : See Iron . on the Poop, Quarter Deck, &c. down to the

HALF-Tangent-Lines : See Scale. Gangway .

HALF - Tongue, or Party - Jury, is a Jury em. HANCES in Architecture are the Ends of El

panell'd in a Cauſe where a Stranger is a Party ; liptical Arches ; and theſe are the Arks of ſmal

whereof the one Part conGifts of Denizens, the o - ler Circles than the Scheme or middle Part of the

ther Half of Strangers : And the ſame is uſed in Arch.

Pleas, whereone Party is a Denizen , the otber HANDBOROW, is a Surety , a Manual

a Stranger. This way ofTryal was firft Enact. Pledge ; i. e , an Inferior Undertaker ; as Head

edby a Scature of Edward III. borow is a Superior or Chief Inftrument. Spelman .

HAND
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HANDGRITH, was antiently the Word for and the lengthning or ſhortning of the String un

Peace or Protection given by the King with his der the ſame Tenſion, determines the Meaſure

own Hand: of the Vibrations which it makes. And thus Har

HAND -HABEND , is a Thief taken with the mony comes under Mathematical Calculations of

Goods in bis Hand , or upon him, as we ſay, Proportions ; as to the Length of the Chords, the

HANGWITE, according to Raftal, was a Li- Meaſure of the Time in Vibrations, and of the

berry granted to a Man whereby be was quit of Interval of tuned Sounds. As ebe Lengah of one

a Felon or Tbief,hang’d without Judgment, or String is to another (if of the ſame Matter,Thick
eſcap'd out of Cuftody. neſs and Tenfon ) ſo is the Meaſure of the Time

HANSE, is an old Gothick Word, fignifying of their Vibrations. As the Time of the Vio

a Society of Mercbants combin’d together for bration of one String to another, ſo is the Inter

the good Uſage and ſafe Paſſage of Merchan- val or Space of Acuteneſs or Graveneſs of the

dize from Kingdom to Kingdom . This Society Tune of that one, to the Tune of the other :

was, and in part is yet , endow'd with many large and conſequently, as the Length is, ſo is the de

Privileges of Princes reſpectively within their terminate Time, cæteris paribus. Theſe Vibra

Territories. Ic bad four principal Seats or States, tions impreſs a Motion of Undulation or Trem

wbere the Almain or German Merchanis, being bling in the Air, as far as the Motion extends,

the Erectors of this Society, had an eſpecial of the ſameMeaſure with the Vibrations.

Houſe ; One of which was bere in London ; and And if the Motions made by different Chords

call’d Gild-Hald a Teutonicorum , or among us are ſo commenſurate that they mix and unite, and

vulgarly the Steel- Yard, or Stil- Yard. bear the ſame Courſe altogether, alternately or

HAPPE, from the French Happer, to Snatch frequently : Then the Sounds of theſe different

or Catch, is a Term uſed in our Law . As to Chords, thus mixing , will calmly paſs the Me .

Happe the Poſſeſſionof a Deed Pole. Littleton, dium , and arrive at the Ear as one Sound, or near

Fol. 8. To Happe the Rents ; as if Partition be ly the ſame ; and ſo do evenly, ſmoothly, and

made between two Parcenors , and more Land with pleaſure ftrike the Ear ; which produces

be allow'd to one than to the other : And me that what they call a Conſonancy , and from the Want

hath moſt of the Land charges it to the other , of ſuch an agreeable Mixture, Diſonances do a

and ſhe Happeth a Rent, ſhe Thall remain an Al riſe.

Gize witbourSpecialty. Cowel. And as the more frequent Mixture or Coinci

HARMONY. Dr. Holder in his Diſcourſe on dence of Vibrations render the Concords general

this Subject, ſaith, That when the Sonorous Boly ſo much the more perfect ; fo the leſs there is

dy is confticuted of Parts folid or tenſe , regular of Mixture, the greater and more harſh will the

and fit to receive and expreſs the Tremulous Diſcord be.

Motion of Sound, equally and ſwiftly , it will then From all which 'tis eaſie to ſee the Reaſon why

render a certain even Harmonical Tone or Tune. Concords are agreeable and pleafing to the Ear;

The Tune of any Note is conftituted by the which is becauſe they unite in their Morions of

Meaſure and Proportion of the Vibrations of the ten ; at leaſt in every fixth Courſe of Vibration ;

Sonorous Body ; i. e ofthe Velocity of thoſe Vi- as is apparent from the MuſicalRatio's by which

brations in their Recourſes. they are conftitured, which are all contain'd with

For the more frequent the Vibrations are, the in that Number of 6 .

acuter will be the Tune ; and the power or fewer Thus the Agreement between two or more

they are in the ſame Time, the graver is the Tune. Uniſons or Chords of the ſame Length, & c. is

So that any given Note of a Tune is made by one becauſe the Vibrations of ſuch Sounds are equal

certain Meaſure of Velocity of Vibration ; viz . to Time and Meaſure, and do joyn and unite in

Such a certain Number of Courſes and Recourſe's every Courſe and Recourſe.

( i. e. forward or backward Vibrations) of any It the String Å be double in length to B

Chord or String in ſuch a certain Space of Time, (I proceed according to the uſual Diviſion of the

docb conſtitute ſuch a determinate Tune: And Monochord) i.e. as to 2 to 1. Then the Vie

all ſuch Sounds as are Uniſons, let them come brations of B will be duple to thoſe of A, or

from Voice, Bell, Pipe, or String, are made with cwice as ſwift: And conſequently if theſe Strings

Vibrations all equal to one another. are ſtruck rogether, their Vibrations will unite

The Continuance alſo of the Sound in the ſame alternately ; viz. at every Courſe croſſing at the

Tune, to the End , (as in Strings of Wire, wbich Recourſe, and give the Sound of the O & ave to

being once ſtruck will bold their Sound long in one another.

the ſame Note) depends upon the Equality of If the Length of A to that of B, be as 3 to 2 :

Time of the Vibrations from the greateſt Range Then reciprocally their Vibrations will be as z

till they come to ceale : As is the known Pro - ro 3 ; and their Sounds will concord in a Fifth ;

perty of Pendulums: And a Muſical String Aruck, their Morions uniting after every ſecond Recourſe;

is like a Double Pendulum , moving upon two i.e. ar every other, or third Courſe.

Centres , the Nut and the Bridge, and vibrating If A be to B, as 4 10 3 , they found a Fourth

with its greateſt Range in the middle of its together, and their Vibrations unite afrer every

Length , and the Vibrations equal, even to the third Recourſe, or at every fourth Courſe.

laft ; which muſt make it keep the ſame Tune as If the Length of A be to that of B, as 5 to 4,

long as it ſounds. And becauſe it doth plainly they found a Ditone' or Third Major ; and their

keep the ſame Tune to the laſt, the Vibrations Motions unite after every fourth Recourſe, or

are equal . at every fifth Courſe.

The Meaſures of Swiftneſs of Vibrations of the If Å be to B , as 6 to 5 , then they found a Tri

String or Chord , as hath been ſaid above, con - bemitone or Third Minor ; uniting their Vibra
ftitutes and determines the Tune, as to the Acute- tions after every fifth Recourſe, and at every

neſs and Graveneſs of the Note which it ſounds : fixth Courſe, &c.

3 And
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And thus by the frequencyof their being mix'd HEAT. Great Bodies are capable of preſer

and united, the Harmony of joyn'd Concords in ving Heat for a long while ; their Parts mutual

Muſick is found ſo very ſweet and pleaſing ; the ly increaſing one another's Heat. And it maybe,

Remoter being alſo combined by their Relation that a very great denſe and fix'd Body, when

ro other Concords beſides the Uniſon. The fixtb heated beyond ſuch a degree , may emit Lightſo

Major, which is 5 to 3, iswithin the compaſs copiouly, that by ſuch Emiſſion, and by theRe

of Rario's between 1 and 6: But the lefſer Sixth action of its Light, and by the Reflexions and

( 8 to 5 ) is beyond it ; bar is the Complement Refraction of theRays within its bidden Meatus,
of 6 to 5 , to an Octave ; and makes a better it may come to grow ftill horter and borrer, as

Concord by its Combinations with the Octave derivingmore Degrees of Heat by thoſe ways, than

and Fourth from the Uniſon ; having the Rela- it can of Cold by any other : And by this means
rion of a Third Minor to one, and of a Third Ma. it may come to attain » a Heat, like that of the

jor to the other, and their Vibrations uniting ac Sun :For the Sun and the fix'd Stars ſeem only
'cordingly. The Sixth Major bath the ſame Ad- vaſt Globes of Earth yehemently beared ; and

whofe Heat is preſerved by their great Magoi.vantage.

HARO , Harron , is an Outcry, or a Hue-and - rude, and by the mutual Action and Re-action

Cry after Felons and Malefactors: Sec the Ori- that there is between them and the Light which

ginal of this Cuſtom ; de Haro among the Normans they emit.

in La Couftume de Normandie par Mr. H. Baſnage, And their Paris are preſerved from evapora

Vol. 1. p . 104. Perhaps, hence our EngliſhWord ring in Flame and Fume, not only by the great

to be Hard, i. c . Frighted ; and Haraſsid, Tired , Fixity of their Nature ; but alſo by the migbry
& c. Weight and Denſity of the Armoſphere which

HATCH, a Term in Mining : See Eſſay. environ them, which preſs them every way with

Harch. Haich is alſo us'd for a Croſs-Board a great Niſus, and condenſe their Vapours and

that lies a -thwart the Paſs, (to binder the Ore Exhalations, whenever they are emitted.

from tumbling all at once into the Coffer of a For we ſee that Water, but moderately beated ,

Stamping-Mill. will boil wich violence when the Preſſure of our

HATCHING, is a Term us'd in the Art of Atmoſphere is taken off in the Exhaufted Recei.

Drawing or Deſigning in Black and White ; and ver.
by it is underſtood a manner of Shadowing by a And a Mixture of Tin and Lead , being plac'd

continual Series, or Succeſſion of many Lines on a red -hot Iron in vacuo, will emit copious

fhorrer, or longer ; cloſer or moreſeparate ; ob- Fumes, and even ſome Flame, which yet in our
lique , or direct, according as the work requires , Air will ſcarce viſibly ſmoke. Vid. Qu. 11. Nema
to render it more or leſs enlighten'd . ton . Opt. p. 296. Edit. Lat.

HAW , is a ſmall Quantity of Land , and uſu- Heat conduces very much to the Pluidity of

ally ſuch as lies near a Houſe : As a Hemp-Have Bodies, by leſſening the Tenacity of their PartsS ;

or Plat, a Bean - Haw : And ſome old Manuſcripts for it renders many Bodies fluid, which other?

ſay that Hap is the ſame with Manſio, a Dwel- wiſe are not ſo ; and increaſes the Fluidity of

ling.Houſe, as in Doomſday- Book. &c. Tenacious Liquors, as of Oyl, Ballam , Ho

HEADS, is a Term us'd by Builders for thoſe ney, & c. andby the ſame reaſons lefſens their

kind of Tiles which they uſe to lay at the Eaves Refifting Force : And yet it dotb not much leſſen

of a Houſe ; being the full breadth of a Common the Rebfting Porce of Water ; which it muft do,
Tile, and but half a Tile in lengtb . if that Force ariſe chiefly from the Attrition or

HEAD -BOROW , ſignifies him that is Chief Tenacity of its Parts ; and conſequently it doch

of the Frank-Pledge, and him tbat bad the prin- nor ariſe from thence, but from the Vis Inertiz

cipal Government ofthem within bis own Pledge. Materie .

And as he was call’d Head - Borow , ſo he was alſo HEBBER-THEF, was formerly the Privilege

call'd Burrow -Head, Burſholder (now Bofholder.) of having the Goods of a Thief, and the Tryal
Third- Borom , Tything -Man, Chief-Pledge, and of him withinſuch a Liberty.

Borov - Elder, according to the diverſity of Speech HEBDOMADIUS, was formerly that Canon

in divers places. This Officer is now ulually or Prebendary in a Cathedral Church, which
call'd a Conſtable. had the peculiar Care ofthe Choir, and the Of

HEAD -PENCE, or Head -Silver, was former . ficers of it , for his own Week.
ly an Exaction of 40 1. or more , collected by the HEDAGIUM , from Heda, a Hyebe, Port or

Sheriff of Northumberland of the Inhabitants of Wharf ; was formerly the Term for the Toll or

that County every Third and Fourth Years ; Cuſtom paid at the HytbeorWharf,&c. for Land
without any Account made to the King. But ing Merchandize, Goods, & c. From which

by 23 H. VI. c . 7. this was clearly abolith'd for Toll or Cuftomary Duries, Exemptions were

ſometimes granted by the Sovereign to ſome par
HEART. Authors which bave treated about ticular Perlons and Societies.

this Muſcle are chiefly Loper de Corde, Bellini de HEIGHT, or Aleitude of the Eyein Perſpective,

Motu Cordis, and Borelli de Moru snimalium ; is its Height' or Elevation above the Horizontal
who accounts that the Force of the Compreſſion Plane ; and it is meaſured by a Perpendicular,

of the Heart to ſqueeze out the Blood into the let fall from the Eye to that Plane.

Arteries, is equal to that of 3000 Pound weight ;

and that 350Pound weight of Blood paſſes thro'

the Heart every Hour : See Dr. Keil's Animal

Secretion , p . 88. where you have a good Attempt

to eſtimate the Quantity of the Blood in an Hu .

man Body, its Velocity, 8c.
Vol. II. Kk HELI,

ever .
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HELICOLD Parabola, or the Parabolick Spi- verge towards the Centre of the ſaid Circle.

ral, is a Curve which ariſes from the Suppoſition The Tangent, Area, Lengeb , and Flexure of this

of the Axisof the common Apollonian Parabola's, Spiral Curve is inveſtigated by Mr. 7. Bernoulli,

being bent round into the Periphery of a Cir- according to the Mechod of the Differential Cala

cle, and is a Line then paſſing through the Ex- culus, in a Diſcourſe on that Method on the Ag .

tremities of the Ordinates, which do now con- Lipſ. for Jan. 1691. Thus,

I피

B

P

Y

k

BE

VAL

21
IM

R 표

S!
!

a

Nu
k

KK

r

do
Xray :: , :

And dy : ::درو:

T rdy

Suppoſe the Axis of the common Parabola to be Let allo CL, AH, be drawn perpendicular to

bent into the Periphery of the Circle BDM (in AC ; and let C D be an infinitely ſmall Arch

Fig. above ;) Then the Curve BFG NA, which on part of the Circumference, ſimilar to, and

paſſes through the Extremities of the Ordinates concentrick with, the little Arch G E.

CF, DG (which converge towards the Centre The Nacure of the Curve is lx = y , (where

of the Circle A ) is what is called the Helicoid, or I ſtands for the Parameter of the Parabola . )

Spiral Parabola, orthe Parabolick Spiral. And in Whence, in this Calculus, d x being the Fluxion

order to the Inveſtigation of itsTangent, Area, of x, and dy the Fluxion of ,, & c. (See the Mar

Length , and Flexure ; He ſuppoſes AB = r, quis l Hoſpital Analyt. des Infiniment petits.) 10 %
BD MB= C. The Arch BC = X, CF3.1 = 2 ydy ; and dy : dx :: 1 : 2

AD : AG :: DC : GE

Firft then for the Tangent. It will be rir- y ::dx : " dx - 9dx
3

FE : EG FA AH FC CL

rdx - yd x ::y : rydx - 99dx

rdy

To make a particular Application of the Gene.

ral Expreſſion to the Curve propoſed ; inſtead of COROLLA R 7.

dy and dx , ſubſtitute their Proportionall and 2) ;

1

Then will AH= 27 -999 + 2rry
= (ſub.

Ir

2 x y
22

cate anſwering to the whole Circumference be

Atituting 1 x for yy ) + - 4 x ; the Radius it ſelf (as in the preſent Fig.) then the

8

greateſt A H or C L will =
and CL = 2199 – 2y3

29
lr

greateft A H ( CL ) will be found, if its Diffe
The greateſt Angle made by the Ordinate and

Tangent, viz. AFH, or CFL, is found, by

rentials 69ydy - 8 rydy + 2rrdy
( or CL

Ir
putting the Ratio

279-292
equal a

CF
40gdy — 679dy the Differentials of CL )

Ir

ir

Maximum ; that is,itsDifferential ardy -ryydy
be put = 0 : Whence ariſes y = ýrir ; ) and Ir

conſequently the greatef AH ( CL ) =
= o. Whence we have y = r ; and conſe

2 g
CL

either of them .
quently But more particularly in

CE 21

the

If the Parameter ' "",viz. that the Appli

-

- 2x ) . The

ch
or

8 q

.
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:AS( = v77-79):: AKC= Vryyy)
the Hypothelis of 1 = we havex (= *=

AR = " .
CL

m ;
Wherefore,

zr ( = WV = RB = V A B + AR?

COROLLA R 7 .
= norr torony – 20 98 +94

: Whence

If I K touches the Curve in the Point I (where

it interfects the Radius AM) and cuts theDia a Portion of the Space 7 y B, of the Breadth
meter B A K produced in K ; then thall AK =

dy = d , vooll + 4rrgyrollt 4rryy-- 8 ry + 494
the Periphery .

Next,

2. For the Area : ' Tis DC + GEX DG And this divided by A B = r, gives dy

21dx ydx xiy
rllt 417ny 8rgi t'424

FG ,SCDGE : Or
roll

29yd x myyd x
(fubftituting

2 y d y?? in . And conſequently the whole Space ? B divi

ded by r is equal the Portion of the Curve

Line BFG. C.E.D.

Atead of dx ) 2 97d ?
y ? dy The Integral

.
COROLLART.

1 x x

of which is 2 xy

31 413 41 Taking B 7, AW , equal to one another ; if

which is equal to the Curvilineal Space BFGDCB. on the Centre A, and with the Radii A7, AB,

Wherefore putting y = r, we all find the whole AW , we deſcribe Archescutting the Curve in

the Points G, I, N, (Note bere, The middle Inter

Space B ANGFB C D MB = that is, ſeation I , in the Caſe of the preſent Figure, falls in

the Radius A M) the Portions of the Curve BG

in the Caſe of 1 = ' ' , ' cis = src. And fince and AN,GIand N 1, as alſo BG1 and ANI,

are equal to one another . Whence 'tis plain,
the whole Circle BDM Bis Eiro = urc ; that even thoſe Curves that don't admit of a

theaforeſaidSpace ſhallbe to the Circle as5 : 6 : Rectification , yer ſome times baveDiſimilar

And therefore the remaining Space B ANGBA Parts equaltoone another.

will = of the Circle.
When I had ſignified this to my Brother, he

Again, Thirdly, For the Length of the
For ebe Length of the preſentlyobferva ,That theNature of ammofta

ny Spiral being expreſs'd by an Algebraical Equa

Curve. FG? = FE + E G9= Fæ + € 69 = d.gq td x ' tion, anotherGeometrical Curve may be aflign'd

equal to it . For on the Centre A, with theRa
rg = (ſubftituting ~;d., dia A F and AG ; deſcribing the Arches FP. GT,

if the Curve M be imagin'd ſuch , that is , the

Difference of the Ordinates p x , y, be equal to
inſtead of d x ) roll + erryy - Bry3 + 4y*d,?. the Arch EG : Then, becauſe of 'x==

EF, and t = EG, and the Angles vx, FEG,

Hence Right ones ; alſo * x thall be equal FG ; and com

FG = dyxv "11 + 4rryy - 889' + 494 , pounding, the whole Portion of the CurveMap
the whole Portion of the Spiral B G. Now to

roll

find the Nature of the CurveM t, we need on.

The Integral of which, could it be exhibited ,

Would give theLength of the Curve BFG : |ly ſubſtitute ( in the Quantitydx yd x,which

Which Rectification may yet be thus expreſs'd . always expreſſes e G or ot) the Value of dx,

On tbe Diameter A B deſcribe the Semi- circle

ATX B,and let 4 a be cut off = 1; then draw which in our Carve is 2y dy ; which produces
ing any indefinite Perpendiculars WV, Zr, equi

diftant from A and B , and cutting the Periphery 2 , dy 29ydy, the Integral of which >>
of the Semi-circle in T and X , ſet the RightLine re

XTS be drawn, and joining Sa, take A K =

AS, and let KR be parallel to Sa, and the Right gives the Length of the Ordinater to
Line RB be drawn to the Centre of the Semi.

circle ; equal to which cut off the Right Lines Then putting f = , we have no Equation
WV, Zr; Then ſhall the Points V, T, be at the 278
Curve 9 vrs ; wbich is of ſuch a Nature , that between 7 and " or 3r18 + 2y * ,

the Abſciſſa BZ= DG, and the Space BZIDB
divided byAB' ( = AB ) gives a Right Line or 3 ! 17 + 2 - 3799 = 0 ; which ex

= the Curve B FG . preſſes the Relation between the AbſciſſaMr = y,

and the Ordinate 7 = 7 But in General, A

Demonftration .
Parabolical Spiral, of any Degree, is by this means

tranſmuted into another Geometrical Paraboloid,

AK = AS = WT= 2X = BZ XZĀ = lved ;That if theCurve ANIG B be the Archi

Degree higher. This alſo is to be obſera

VyXry= vry - 99; and Aa ( = l ) medean Spiral, anda Common Parabola A ube

of one

Kk 2 deſcribed

re2r

х

rr T

>

3r
d
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deſcribed at the Centre A, and upon the Axis | ferential of the Tangentand Secant ; for It is to

AK ; whoſe Parameter is a Fourth Proportional to the Differential of the Tangent, As the Square of
the Periphery ,Diameter, and Radius of the Cir- the Radius To the Square of the Secant : And

cle BD'M, then thall both the Curve Lines, and It isto the Differential ofthe Secant, Asthe Square
the Spaces comprehended under them , be equal , of the Radius to the Rectangle under the Lane

viz. Takingany Point a in the Right Line AM ; gent and Secant. For in the Quadrant ABD,

if to this be applied the Right Line a fe, cutting

the Parabola in th , and the Arch a N concentrical

to the Periphery of the Circle B M, be drawn

Ecutting the Spiral in N ; then the Portion of the

Spiral LineAN Mall ever be equal the Portion

of the Parabolick Line All ; and the Space AN D

comprehended between the Right Line AN and

the Spiral, ſallequalthe Parabolick Space A ad A.

Which wonderful Agreement of the Spiral and

Parabola we afrerwards found Dr. Willis bad ob

ſerved before ; who relates , that Roberval and

Hobbs contended about the firft Diſcovery of it ;

as if two Perſons, at a diſtance both in point of
А BPlace and Time, might not be led by their own

Genius's to one and the ſame Invention.

dx : d : :: DC : EF :: DC :GE + GF ;

4. For the Flexure of the Curve. That the GE + GF : EF :: ADAB) : AG +

Curve muſt have a Point of contrary Flexion , is AB ; AG + AB : AF :: A B ? ( = ): AFP
evident ; for becauſe the Periphery B C differs

but inſenſibly from a Right Line, for ſome ſpace ( = ss. ) Wherefore, d e = ssdx = ( in the

beyond the Vertex B, it follows from the Na.

ture of the Parabola , that the Curve muſt be con 23 Sydy
cavetowards the Circumference in the Parts next preſent Caſe)

Irr

the Vertex, and concave towards the Centre in

the reſt. if G, e. gr. be the Point of contrary eF; GE + GF :GF::AD = AB) : AG
Again, d x : ds :: DC :GF::DC :GE to

Flexion , then AO, the Segment of the Radius,

intercepted between the Centre and the Tangent,] + AB ; A G + AB : BF :: A B9 ( = rr . )

ſhall be a Minimum , which put = M . Produce
: AFX FB ( = 11.) Wherefore ds = stdx

G E in P, and draw P Q parallel to EF ; and

let the Secant of the Arch BD = s, and the

Tangenc = t : Then we have the following 2 sty dy : And ſubftituting theſe Values in
Irr

Proportions; Viz. r :ry( = AG ) :: 7
the Equation inſtead of ds and dt, as alſo ss

ir ry

ry (= GP) :: ::
sy

= A P. ) rr inſtead of it , there will come forth anorber

Equation, which may be divided by stdy ; ſo

Again , GE : EF PG : Pathar the Symbols s,t,dy, will be quite out, and

only the Powers of the unknown y remain . The
rdx y d x td y

dy
Equation then willbe y — 379 + 3 Try4 –

dx ry' + rrllyy -'lly + r411 = 0 ;

Laftly ; AF: P Q::AO: POC= A0 — AP) ſo the Equation be reduc'd to this, ys - 2794 +which may be fill further divided by ry, and

tdy

gy:
rry ' * + * rollyrll = o : The Root of:: M : M -5 ).

dx which will Mew the Point of Contrary Flexure
;

Whence we ſhall find which in the Caſe of i = **, is very nearly ob

orsdx – 2 r sy dx + ssydx
ME

tain'd by drawing the Ray ac, ſo that the Ape

rdx - Tyd x - rady
; and plicate C F be år, or the Arch BC = as c =

To Gr.

idx

Subſtituting for dy, and dividing by dx, we This Method for finding the Points of Contrary

2 y Flexure in Curves, ſeeming very tedious, and not

ſo natural, in that it makes uſe of Symbols that
have MS ż rrsy — 40syy + 2 syl .

And are ſuperfluous, and do afterwards vaniſh out of

201y - 2ryyrle the Equation ; gave us occafion to find a ſhorter and

therefore the Differential of this is to be equal to eaſier Way for doingthe ſame, and that thus:

nothing ; but the Differential of a Fraction is ! conceive the Pointof Contrary Flexion asfalling

= o, when its Terms,multiplied into the Alter inthat point of the Curve, where twocontiguous

nate Differentials, are equal : For the Differential infinitely(mall Particles are imagin’d to lie in die
redum with one another : As, ex. gr. FG, FI, the

of the Praction is Fidy ydz : and con
;

44

quently if it be = 0 ; then alſo ſhall + zdy + ydz

= o ; that is , zdy = yd z . By the help of

which Rule we ſhall come to an Equation of fix .

teen Members ; in order to the Reduction of

which, let it be obſerved , viz. That the Diffe

rential of an Arch is in a given Ratio to the Dif л с

relt

-

r

d7:۶-۹۲::ر:rax - dx
r

.
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reft being bent upwards on one hand , and down

wards on theother. It follows from bence, = 9dx an Arch, that is the Meaſure of the Angle

1. That in Curves whoſe Axes are perpendi- AC, with the Radius CF. This Arch (by
Sect .

cular, and whoſe Ordinates are parallel to one 4.) Is to the Difference of the Tangents, in

another, the Acute Angles EG F , MFI, or the Duplicate Ratio of the Radius to the Secant.

DGL, CFL, are equal, and either the greateſt Wherefore Fcº ( = ) ) : FL? ( = 19 + )

or the leaſt of all thoſe that the Ordinates make

with the Curve onthe one ſide and the other,ac- :: The Arch founddx: yydx + etdx

cordingas the Portion of the Curve (that is) at the

Parts of theſeAngles, falls either with or with the Difference of two Tangents, cach to the Ra.

out them . From whence the Ratio DG = 1 ) dius C F. To which ifweadd E F = rd * —ydx

is either a Maximum or Mininum ; and confe- (which is to EG, As DH To DG, or C L to

quently (by what was ſhewn above)itd = idy. C F, or Tangent to Radius) the Aggregate will

Bar fince every where idorax(as isevi- bery dx + ted*,or dx + *++ *, the Dif
dent in all Curves) therefore Mall dt = d x, viz .

gy

The Differential of the Part of the Axis between ference of two Tangents, the one ofwhich agrees

the Ordinate and the Tangent, equal to the Dif- to the Radius DG, that is the Difference of the

ferential of the Abſciſa : Which is alſo thusma- Right Lines CL, DH ( = t ; and therefore

nifeft : Becauſe GF, FI, lie in directum , the

itd x
Tangents GL, FL, Mall cut the Axis in the di = dxto

ſame Point L ; and , conſequently, the Differen

tialof the Abſcisa DC, willalſo be the Difference the Centrec. withthe Radius CL, deſcribe theThe ſame is more clearly thewo thus. On

of D L and CL.

The Celebrated Author of the Differ. Calculus, Arch LK : For then the Angle ACL + LCK

has given another Tbeorem for this (in the Aeta) 1 = AMH = ADM + DAC = ACL +

Viz. Since the Triangles EG F, MFI,(becauſe DAC, and ſo LCK = DAC. ( Noce, That
of the equal Angles EGF, MFI) are fimilar ; CM is neglected here, and the Point's C and M

it follows, That if E F, MI, that is the dx, are eſteem'd as coincident ; ſince C M is infinitely leſs

equal, allo EG, MF, or the dy, ſhall be equal than the Differentials D'C, LK, EG, which are

100 ; and, conſequently, ddy = 0. infinitely Small themſelves.) Whence, AC ( = r )

t d x

LK2. In the Curves whoſe Applicates tend to ſome : CD ( = dx ) ::,CL (= t) :
common Point or Centre Å . The Angle EGF | Again , GD (= y ) : DH ( = :) ::LK ( =

id * .**d * = K H.) Whereforedt( = DH

- CL = DH- CK = DC + KH = )

ttdx
dx +

A

COROLLARY.

If r be Infinite ; that is, If CA, DA, be pa

will vaniſh , and do = d * ,

as above.

G D GA
My Brother, inſtead of the Ratio

M

GE

aſſumes · putting A F = ), AP = 1, EF

= dz ; and ſo finds do = +70: Which Theo

rems well deſerve notice, upon the account of
GAF + GFA = DAC + CFL: Whence, their Univerſality.

fince CL is the Tangent of the Angle C F L : 10
For a particular Application of this to the Panthe RadiasCF, and DH the Tangentof the An rabolick Spiral:Becauſe CLI= 1, Fig. preced .) was

gle D G H to the Radius DG , the Difference of

the Right Lines, CL, DH, fall beequal to the found before =2rry - 2 ) ', then thall d =
'

irDifference of the Tangents of the two Angles, that

differ by the Angle D AC; one of which is to trydy ---6 dy ; and ſince dx = 23 dy ;

the Radius CF, and the other co the Radius DG.

For tho' theDifferenceof the Radii EGvaniſhes ( ubftituting the Values of : 1 , dt,, dx, and
in compariſon of the whole Radius or Tangent ;yet dividing by dy; and reducing the Equation, we
' ris not to beneglected, if compared with their thall find – 2774 +orry

trollyDifferences.

erill = o, as before.
Let AC= r ; DC = dx ;CF = y ; CL = t ;

and conſequently, FL = + it. Alſo , 5 . The higheſt Point of the Curve above the Radia

Let it be Ac (= r) : DC (= dx ) :: C F (y) : I us BA, is found by making A 0 (ſound before) In

finite,

r ту

P

e

ry

fe

I
rallel, then it d x
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D
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DH AP

.K H
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finite ; viz. 2rrsg= 4153172.5% = In- begiven too.Wherefore,iftheEquationthat
the Relation of the Curve to the Tangent would

2rry - 2nyrit

expreſſes this Relation, be duly compared with
finito, or 2rry - 2r9yrt = o ; or in the other 2 v cx— 2x = 1, according to the

ſtead of y ſubftituting v 1x, we have 2 r 1x Laws of Algebra, in order to fling out one of the
21 x - It = 0 : Or in the Caſe of 1 = Indeterminates, á or t : There wou'd then come

forth another Equation of a certain and definite
2 v cx 2 x : = i . Which Equation Degree ; theRootsofwhich (which can never

cannot be Geometrically reſolv'd, upon the account determine all thehigheft Points of our Curve.
bemore than the Equation has Dimenſions) wou'd

of the inexplicable Ratioof the Arch to theTan- But this is impoſſible"; forthis Spiral, if it be
gent. But the pointfought maybe foundMe Butthis is impoſſible ; for thisSpiral, if it be

chanically near the Truth, thus, by couoring 70°.

12'. from B towardsM. I Note here, by the an infinite Number of Gyres and Turnings, in

By, That it may be demonſtrated from hence, each of which there is ſome one higheft Point;

that an Indefinite Quadrature of the Circle,and in and therefore the Number of thoſePoints is In

finice.

general the Rectification of any Geometrical Recur

rent Curve, is impoffible : For if this werepoſ

fible, there wou'd be given the Relation between

the Curve and the Ordinate or Abſciſa : And 6. Of the Evolution of Curves. If DC be the

ſince the Relation of theſe to one another, as al- Periphery ofa Circle, then all the Normals,DA,

ſo to the Tangent, is ſuppoſed to be given ; allo Ic A, KA, &c. will meet in one common Point

ந
க
ை
ய
ை
ய
ய
ய
ய

n
m
a
n
m
a
i
n
l

ய
ய

PMN H B

O
K

A (the Centre) and will each of them be equal to ther, QS + SC = QC.

a conftant Right Line (the Radius. ) But if DC

be any other Curve, the ſaidPerpendiculars will
pdp +idm = pdp + qdm . Again ,O P

be indeterminate, and will interfect one another
9 9

- PN = dm + the Diffe
into many different Points, A,V , X , 1 ; which all = MN + OM

joya'd make anew Curve ; the Nature of which rential of PP= dm2pqdp = podąd =
is now to be Inveſtigated.

9 99

Let theCurvepropoſedbe RC D; its AxisRB, 99dm 5.2P9 dp ppdg

Abſciſſa's RN, RM, Ordinates NC, MD, Tan

gent DCT. LetRN = m ; CN = P ; Ni = 9.
99

Whence, TN : NC :: NC : N ?
Lafly , QC - OP : QC ::

PD
9 : P P : = MO ;

ppdg - podp : pdp + q dm

9

Alſo , NC : NP ( = MO ) :: SD : SQ СА — РА

dp :

pdpi Far. VPP99 + 84 (SCP = VcN9 + np9)

: CA

9

P : PP ::

9 9 19
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2 P

: CA.
bakes the Calamine. This Partition is called the

Hem .

: pdg + qdm XVop +99. HEMITONE, in Mulick, was what we now

pdq - p de call an Half Note.

HERALD, with us fignifies an Officer at Arms,

7. Application to the Parabola. If RCD bea whoſe Buſineſs itis todenounceWar ,toPro
Parabola, whoſe Parameter = 1, ſo that Im = claim Peace, or otherwiſe to be cmploy'd by the

2 pd p Sovereign in Martial Meffages and Other Buſinel

Pp, then Idm = 2 pdf, and dm =
1 ſes. The French call him Herault ; quafi Herus

and q = 2m . Subftituting thefe in theValueof ca, altus. But Verſtegan will derive the Word from

two Dutch words, viz .Here , exercitus, and Healt ,

11 + 4PP v T + 4PP
we ſhall find CAS Pugil magnanimus ; as if he tould be ſo called ,

261 asbeingChampion of the Army. The Romans cal

that is,fince PN = ; l, and PC = 311 + PP, led Men of this Office in the Plural Feciales.

With us they are the Judges and Examiners of

C A will = PC :, that is a Fourth Proportional Gentlemen's Árms: They Marſhal all the Solem
PN2

nities ac the Coronation of Princes ; formerly
to P N and PC.

manag'd Combats, & c.

The Three Chief Heralds with Us are called

8. To find the Nature of theCurve AVX (form'd Kings at Arms : The Principalof which is Garter,

by the Interfe & ions of the Perpendiculars DA, CA ) created by Henry V. His Office is to attend

with reſped to the Axis R B. Cut offRH = ;! Knights of theGarter at their Inftalments, or

= PN, and put H B = y, and B A = , and other Solemnities ; To Marshal the Funerals of

then AB + NC : AC ::
all the greater Nobility, as Princes , Dukes, Mar

11 + 4pp VTT + 4PP
quiſſes, Earls, Viſcounts, and Barons.

Thenext Herald is Clarencieux, Ordain'd by
211

Edw . IV. for his gaining the Dukedom of Cla
NC : CP ;

rence : His Office is to Marſhal and Diſpoſethe Pu

nerals of all the leſſer Nobility ; as of all Knights
P : V110 + ?? ; and " 3 will = 2 p .

2
and Eſquires on this Side Trent.

The Third is called Norroy, or North Roy ;

Again , NC : AB :: PN : PB ;
whoſe Office is the ſame on the North Side of

p : :: 11:17 ; buty = Trent as that of Clarencieux is on the South
Side.

Beſides theſe there are Six others, which are

HB = PB + PH= PB + NR + properly called Heralds, according to their Ori

ginals, as they were Created to attend Dukes,

PP
& c.

caſter, Somerſet, Richmond, Cheſter and Windſor. .

313= p, and 4p" (= 112) 27/9.7" ; that is , Purſuivants at Arms, reckond after amannerin
. 49 16 ys

the Number of Heralds, and do commonly ſuce
169 = 27177

ceed in the Place of Herald when they die, &c.

Parther, becauſe A D, A C, are perpendicular and theſe are call’d Blue Mantle, Rouge Croſs,Rouge

to the Curve DC, and the Particle öc is infi- Dragon, and Port- Cullis.

nitely ſmall ; therefore ſhall ADAC = AV HERBENGER , or Harbinger, is an Officer

toVC ; but (becauſe ofthe ſame Reaſon) VC = in the King or Queen's Houſe, who allotreth the

vX + XK , and X K = XI +, & c. And there. Noblemen and thoſe of the Houſhold their

fore AD = AV+ Vx+ XI, & c. = Curve Lodgings.

AIH + HR. And ſince the Curve A IH a- HERETICO Comburendo ! See Heretico, & c.

riſes from the Interſections of the Indiſtant Per- HERIOT, was originally a Proportion of

pendiculars D A, CV,KX, is follows, that they Horſe and Armour according to the Quality of

are Tangents to it in the ſame Points, and, con- the Deceas'd : This was ſettled by the Lawsof

ſequently, that the Curve RKD is that Curve K. Canutus, cap. 69. and is ftill (uſually) the beſt

which is deſcribed by the Evolution of the Curve Riding Horſe of which a Tenant dies poffefs'd .

HI A. From whence are manifeft, at firſt view, HERIOT Cuſtom , was when a Tenant for

all that Hugenius and others have publiſh'd about Life was by Cuſtom oblig'd to ſuch a Payment

Evoluta's, as alſo the excellent Diſcoveries of at his Death ; which Payment to be made nos

Tſchirnhauſius and Leibnitz, about the Curves only by the next Heir in Blood , but by any the

formed by the Reflex'd Rays . next Succeffor. In Abbeys of Royal Patronage,

at the Death or Ceſſion of the Abbot, his Cup

HELISPHERICAL Lime, is the Rhumb Line and Horſe were paid as an Heriot to the King.

in Navigation ; and is ſo call'd becauſe on the Thoſe alſo who beld in Bondage and Villenage

Globe it winds round the Pole ſpirally, and ſtill paid Heriots. The Religious Appropriators se

comes nearer and nearer to it , but can't terminare Teru'd the Live Heriots ( i. e. ſuch as were paid in
Cattle) to themſelves, and allow'd the inanimate

. HEM . The Ovens wherein the Lapis Cala . ones of ſmall value to the Vicar: And ſome Ap

minaris, or Calamine, is baked , have a Hearth propriators had a Heriot from the Vicar when be

made on one fide of the Oven , divided from the died. Kennet's Gloſary.

Oven it ſelf by a Partition open at the Top, by

which the Flame paſſes over , and ſo heats and

1 %

2 P

or 2 pv (= "1,2 ) = 2ply —117; that is, 3.in theirMartial Expeditions ; as York.Lan

in it.

HERIOT
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HERIOT Service, was a Reſerve by Charter every Hide of Land. This Tax was call's Hi.

or other Conveyance, and made one Condition dage : See Hidage.

of the Tenure of Eftates in Fee Simple ; wbich HIP - Roof, in Architecture, is ſuch a Roof as

is now for the moſt part extinguiſh'd . hath neither Gable - Heads, Shread -Heads, nor

HERMITAGE, Atrictly ſignified a Convent of Ferkin- Heads: (By which is meant ſuchHeads as

Hermits or Friars Minors, who, under the Inſti- are both Gable and Hip at the ſame End ; tbar is,

tution and Diſcipline of St. Paul, inhabited De Gable as far as the Coctor Beam , and then their

ſerts and ſolitary Places. But this name at laſt overShort Hips, which ſhut up with their& Tops to

came to be attributed to any one Religious Cell, the Tops of a pair of Rafters, call’d Singlersby

built and endow'd in ſome private and recluſe the Country Workmen.) For a Hip-Roof bach

Place, and then annex'd to ſome larger Abbey, Rafters as long, and with the Angles at the Foot,

of which thePrelate or Governour was called Bc. at the Ends of Buildings, as it hath on the

Hermita. Dr. Kennet's Gloſary.
Sides : And the Feet of the Rafters on the Ends

HERMITAN , is the Name of a dry North of ſuch Buildings as bave Hip- Roofs, ſtand on the

and North-Eaſterly Wind , uſually, which blows lame Plane, viz. parallel to the Horizon , and at
on the coaſt of Guinea in Africk ; but ſometimes the ſame Height from the Foundation with the
it blows alſo from other Points. Rafters at the sides of the Roofs. Theſe Hip

HERMITORIUN, is the Oratory or Cbappel Roofs ſome call Italian Roofs.

belonging to an Hermitage. HIPS , in Architecture, are thoſe Pieces of

HETERODROMUS,in Staticks , isthe Term Timber which are at the Corners of a Roof :

for the common Vedis or Leaver, which hath They are a good deal longer than the Rafters,

the Hypomocllion placed below the power and becauſe of their oblique Poſition ; for they are

the Weight : And where the Weight is elevated level at every Angle. The Country Workmen

by the deſcentof the Power, viſe verſa. (See call them Corners; and by ſome they are callid

the Fig. in Homodromus.) Principal Rafters, by others Sleepers. As Rafters

TheDung.fork and Prong are Leavers of this havefour plain Sides, theſe have uſually five.
kind, whole Hypomochlion is uſually the Knee HOBELERS, were formerly a ſort of Ligh

of the Workman : And all Pincers, Sheers , Scil- Horſe-Men, wbich rode on ſmall nimble Horſes,

ſars, Cutting Knives faſten'd to Blocksare double and with only ligbe Armour on ; ſo that they

HETERODROMOUS Leavers. The Wheel, were fit , ( like our Dragoons) for any expeditions

Windlaſs, Capſtand, Crane, &c. are perpetual Service : Ac length they became cy'd by their

Heterodromous Leavers : As are alſo the outer: Tenure, to maintain a little light Nag, for gi.

moſt Wheels of all Wind and Water- Mills, and ving expeditious Notice of any Invaſion or Dan

all Cog- Wheels, & c. ger : See 18 Edw. III. c. 7. 25 Edm . III . c. 5 , 8.

HETERODROMUS Ve &tis, in Mechanicks, and Cambd. Britan .

when the Weight to be rais'd by a Leaver is HOBITS, are a ſort of ſmall Mortars from 6

placed beyondthe Hypomochlion or Fulcrum , and to 8 Inches Diameter : Their Carriages are like

lo moves a contraryway to the Power, viz. is thoſe of Guns, only much ſhorter. They are

rais'd when that deſcends, and deſcends when very good for Annoying the Enemy at a diftance
· that riſes. with ſmall Bombs, which they will throw two

HEYBOTE, or Haybote, was antiently the or three Miles : Or in keeping of a Paſs, being

Saxon Term for the Liberty granted to a Tenant loaded with Cartouches.

for curring ſo much Under-wood, Buſhes, &c. HODOMETRICAL Method of finding the

as was neceſſary for Mending and Maintaining Longitudeat Sea,isthat ofthe Computation of the

the Hedges or Fences belonging to his Land. Meaſure of the Way of a Ship between place and

HIDAGE, was a Royal Aid or Tribute rais'd place ; i. e. of obſerving the ſeveral Rhumbs or

in ſuch a Proportion on every Hide of Land : Lines in which the Ship faileth ; and what Way

William the Conqueror impoſed Six Shillings on the bath made, or how many Leagues and parts

every Hide ; and William Rufus Four Shillings; ofa League ſhe hath run .

and K.Henry I. Three Shillings. When the Lord HOGĒNHINE, was formerly the Term for

paid Hidage to the King, the Tenants paid a one that coming Gueft-wiſe to an Inn or Houſe,

Proportion to the Lord of the Mannor. lay there the third Night : After which he was

King Ethelred, when the Danes landed at Sand accounted one of the Family , and the Hoft was

wich, rais'd this Hidage ſo , that every 310 Hides anſwerable for his Breach of the King's Peace.

of Land found an arm'd Ship ; and every 8 In the Laws of K Edward, ſet forth by Lambert,

Hides found a Jack and a Saddle. he is call'd Agenbine ; and often in other places

HIDE of Land, or Plough-Land,was as mucb Third-Night Amnebine.

as one Plow could Cultivate in a Year ; for the HOKE-Day, was the Tueſday Fortnight after

Quantity was never exprefy determind : Some Eaſter -Day ; and was antiently celebrared with
call it 60, ſome 80, and ſome 100 Acres. One Sports and Rejoycings, in Memory of many of

Hide of Landar Cheſtertonin the 15th of Hen .II . the Danes being kill'd on that Day, and the reſt

contain'd 64 Acres : And in the 35th of Hen . III . expelld the Kingdom . This was done A. D.

the yearly Value of a Hide of Land ar Blechef 1002. in the Reign of K. Ethelrede

don in Oxfordſhire was Forty Shillings. Kennet's HOKE-Tueſday- Money, was a Duty paid by

Paroch. Antiq. the Tenants to their Landlord, to have leave to

Bede calls it Familiam , implying by it, that it celebrate the Hoke- Day.

was as much as wou'd maintain a family. HOMAGIUM Reddere, was renouncing Ho

The Diftribution of England by Hides of Land mage, when a Vaffàl made a ſolemn Declara

is very ancient : Mention being inade of it in the lion of dilowning and defying bis Lord ; for

Laws of King Ina, cap. 14. And Henry I. to which there was a ſet Form and Method prea
Marry bis Daughter, had Three Shillings from Scribd by the Feudatory Laws.

HOMO.



HOS
Ho u

HOMODROMUS, is a Term in Staticks, of Malta . All the Landsand Goods of ſuch as

for a Leaver, as AB ; one of whoſe Ends, B were bere in England were given to theCrown:

See 32 H. VIII. c. 34.

HOUR of the Day : To find this readily by

Projection of part of the Analemma, proceed

AA thus :With 60 of the Chordsdraw theCircle

z Sn N for the Meridian of your Place : Then

25
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is fixed on the Obex or Hypomoclion H : And S
N

the other End A, is applied to the Moving of the W

Weight W, which hangs or lies ſomewhere in

the middle, between the Hypomoclion H , and

the Power in A. Here the Weight moves the

ſame way with the Power : Whence this kind of

Veištis takes its Name of Homodromus. Whereas,

in the other Leaver, the Weigbr N is raiſed up

by means of the Obex or Hypomoclion H ;

while the Power at A, the other End of the Lea

ver, deſcends ; and therefore rbis is called Hete

rodromus. Of this Homodromus kind of Leavers,

are the Rudders and Oars of Ships and Boats ;

as alſo their Matts. baving given you, as you myft have, the Lati

HONOR, is uſed for the nobler ſort of Seig; 1tude ofyour place, and the Sun's Declination
niories, whereon other Inferior. Lordſhips and and Altitude, let the first of theſe three from N

Mannors do depend, by performance of Cuftoms topfo is P , the Pole of the World , draw

and Services to thoſe that are Lords over them : PW for the Axis. Sét next the Latit. alſo from

Andit ſeems as if none were Honors originally, to e , anddraw EWK for the Equinoctial.
but ſuch as belong‘d to the King , cho' given af- Then ſet the Sun's Declination from Eto D, and

terwards in Fee to Noblemen. The Manner of from Q to d, when 'tis North , as here ; but on
Creating theſe Honors may in part be collected the lowerSide ofE2when 'tis South ; anddraw

from the Statutes 34 H. VIII. c. s.wbere Hamp. the Parallel of Declination Dd; Then ſet the
ton -Court is made an Honor ; And 33 H VIDI. Sun's Altitude from 5 to 7 , and from N to a,

G. 37, 38. where Grafton and Ampthill are made drawAafor the Almacancer or Parallel of the
Honors. There are many other Honors in Eng - Sun's Altitude at the Time. The common In
Land ; ſee 37 H. VIII . c . 18, 60.1 ;

terſection of theſe two Parallels inomon In

HONOR -Coures, are ſuch Courts as are held you the Sun's Placeinthe Heavens at that

within the abovemention'd Honors. Time. And, conſequently, ſetting the Sector to

HONORARY Services, are ſuch as are inci- the Radius DB, OB will be the Sine of the

dent to Grand Sergeantry, and annexed uſually to Hour from 6 , either in the Morning or After
ſome Honor.

noon . If a Sector be noi aţ Hand,you may

,HOOK - Pins, are taper Iron Pins, with an find the Hour by your Chords, thus; Set the Ex

hook Head ; and are uſed to pin the Prameof a tent B D from Wto T; on which Point T, as a

Floor or Roof together, by being put in through Centre, with the Extent Bo ( the parallel Sine

the Pin -boles in the Morteſſes and Tennons, of the Hour from 6 ) Atrike the ArchG ; for then

whilft it is framing or fitting idto its due Position : a Ruler laid from W juft tổ touch the Convexi

As ſoon as which is done, theſe Hook Pins are ty of the Arch G, will cut the Limb in H. Then

ftruck out, and 'ris pion'd up fat with Wooden H N meaſured on the Chords, will give the De
Pins.

HORIZONTAL-Linein Dialling, is a Line into Time.

grees of the Hourfrom 6, which muft be turned

drawn on any Plane parallel to theHorizon Ic HOUR - Scale : On one of the Edges of Colo

is drawn on an Erect or RecliningPlane by Vin'sQuadrant thereisuſually an Hour-Scale (as

Level ; or by applying a Quadrant to the Edge on the other Edge is a Line ofLatitudes) which

of a Ruler ſo, as that the Syring and Plummet is no other than a Double Tangent, or two

ſhall cutoo. or90Degrees in the Limb. Lipes of Tangents, each of 45 Degrees, ſet to

HOSPITALLERS, were the Knights of a gether in the middle ;and ſo might, if there

Religious Order ; ſo called , becauſe they builded wereneed, be continued in Infinitum .

an Hoſpitalat Ferufalem , wherein Pilgrims were And on tbe other face of this Quadrant there

received . To theſe, when theTemplers were is alſo an Hour-Scale of another kind ; being 62

ſuppreſs’d by the Council of Vienne in France , Degrees of a Line of Sines, wboſe Radius is

P. Clement transferr'd that Order. Their chief made equal to half the Secant of the Latitude

Abode is now at Malia ,and they are called Knighes . (being ficted for London) to the Common Radius
Vol. II. LI of
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of the Sines. Againſt it, and running by it, is a Compades the whole Hour- Scale, and ſetting the

prick'd Line of Declinations : To the Sun'sgrear , End of it ac A and B, and its Beginning af E,

eſt Declination is alſo a Portion of sbe Line of transfer it, and all its Diviſions ( or ſuch as you

Sines, whoſe Radius is equal to the Șine of the Mall have occafion for at leaft) on each side from

Latitude of London , taken out of the other part A to E, and from B toE, making the Iſoſceles

of the Scale. Triangle B EA :Then Numbring the Diviſions

Theſe Hour Scales (eſpecially the former) may with the properHours, as you ſee in the figure,

be put on anyRuler, Sector, Sc. and will ſerve Right Lines drawn from c ,through thoſeHours

fortheſe Ules. Halves, or Quarters in the prick'd Lines AE and

The firft Hour Scale , or Double Tangent, is a BE, thall be the true Hour-Lines of the Dyal :

Scale of Six Hours ; and by help of the Line of And to the Dyal you may give what Form or

Latitudes (wbich lhould always be placed by it) Figure you pleaſe.

will ſerve very readily and univerſally to prick

down all Dyals that have Centres ; after this II. To draw an upright Declining Dyal.

manner.

Suppoſe for the Latitude of London 51 ° 30':

1. To draw on Horizontal, or a Dire & Ered and declining, Eaſtwards 25° . You must firſt,

South Dyal.
either by Calculation , or by Collin's Dialling

Scales, & c. find the Requiſites of your Decli
ning Dyal ; which will be there :

Draw firſt the Right-Lige CE for the Hour-Line
The Subfiles Diktance from the } 18º.

of 12, and croſs it in C (which will be the Cen. Meridian will be
34 .

The Angle of the Hour- Lines of } 62.00
12 and 6 will be

X X XI I II The Angle of the Inclination of } 30°. 47':
Meridians will be

And the Styles Height will be an
} 34º. 18 .Angle of

IX M Being thusprepared, you may then draw the

Line VIII, II, as the true Horizontal Line of

your defign'd Dyal, and then to it, at Right-An

gles, the LineXII C for the Meridian. Next

MB make the Angle FC XII equal to 18º. 34. tbe

Subftile'sDittance from the Meridian , and by the

Chordsprick off FC for the Subſtile. Towhich in

VI C, the Centre of the Dyal, draw the Perpendi

Vlcular B A : Thenmake c AandCB equal to

che Style's Height 34° 19'. ( taking it in your

VI Compaſſes from the Line of Latitudes ; ) And

IB А then apply the whole Scale of Hours ( as before

in the Horizontal Dyal) on each ſide CF, from

V HUL MI MI
4 to F, and from B to F. Next get the Diffe

rence between 30°. 47 '. the proper Inclination of

Meridians, and the next Hours Diſtance from

tre of the Dyal) with the Perpendicular B A : theMeridian tbar is leſs than that Angle ; which
Then from the Scale of Latitudes take off the in this caſe is ro, or 30°. from 12. This Differ

Latitude of the Place for an Horizontal ( or the encewillbe found here to be 47'. or, in Time,

Co-Latitude, for a Direct South and Vertical) | nearly 3 Minutes. The fitting the Scale of Hours,

Dyal, and ſet it with your Compaffes each was before taught from A to B ; count upon the

way from C to 4 and B : Then take with your I ſaid Scale

BE
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Hour. Min .

O 3

I 3

2 3

3 3

4 3

5 3

IO

II

12

1

From F to

And make Points at the Terminations with a Pin or Pen :

And draw Lines from thoſe Points to the Centre C ; and

they fall be the true Hour-Lines on this Side the Subftile.

Again , Fitting in the Scale of Hours from B. to F, count from the End at B, the former
Arks of Time.

Hour. Min .

3

I 3

2
3

3 3

4 3

3

From B to

4

5

6

7

8

9

And make Points at the Terminations, as before ; through

which draw Lines to the Centre, and they ſhall be the

Hour - Lines on the other Side the Subtile.

The like muft be done for the Halves, Quar- 1.which Atill keep the name , and remain, in ſome

ters, &c. getting the Difference between the ſort, the ſame, as to their Service in ſeveral re

Half-hour next lels ( in this Example 22° 30' . ) ſpects : But their Juriſdi&tion is transferr'd to

under the Ark called the Inclination of Meridians, the County Court; ſome few excepted, which

the Difference is 1 ' . 17'. ( in Time nearly 33' ) bave been by Privilege annex'd to the Crown,

to becontinually augmented an Hour at a time , or granted to ſome Great Subject, and ſo remain

and ſo prick'd off as before was done for the till in the nature of a Franchiſe : And this hath

Whole Hours. been ever Gince the Statute of 14 Edw. III. 1. c.9.

If the Scale of Hours reach above the Plane, whereby theſe Hundred-Courts, formerly Farm'd

as in this Caleat B ; ſo that B C cannot be prick'd out by the Sheriffs to other Men , were reduc'd

down : Then may an Angle be laid down on the all, or moſt of them, to the County Court ; and

upper Side of the Subftile, equal to FCA onthe lo remain at preſent. Where-ever therefore

under Side, and thereby the Scale of Hours laid we meet with the Word Hundred - Court now, it

in its true Situation , having firft found the Point Gignifies ſome Franchiſe, where the Sheriff does

F on the under Side. not intermeddle by his ordinary Authority, unleſs

The Stile may be eaſily laid down by the when they of the Hundred refuſe to do their

Chords, or a Protractor. And if your Dury .

Scales are large and carefully made, as this HUNDRED -Courts, were held antiently by

is one of the eaſieſt, ſo 'tis as exact a Way the Hundredarius, or Chief. Conftable, of every
of Drawing Dials as any whatſoever. Hundred, for becter ſupport of bis Ofice. There

Courts were beld in lome Places once in three

HOUSEBOTE, the ſame with Eſtovers, or Weeks, and in others once a Month. And by

an Allowance of neceffary Timber out of the Stat . 14 Ed.III. theſe Hundred -Courtswere reduc'a

Lord's Wood, for the Repair and Support of a to the County Courts ; cho' in ſome few Hun
Houſe or Tenement. dreds the Old Franchiſes are till remaining.

HOWKER, or Houcre, is a Vefſel much HUNDREDERS, are Men Empanelled, or

uſed by the Dutch ; built ſomething like a Pink , fit to be Empanelled , on a Jury , upon a Concro.

bur Máſted and Rigg'd like a Hoy. They carry verſie ; and who dwell in the Hundred where

from 50 to 200 Tun : And with a ſmall number the Land in queſtion lies. Bur

of Hands will go to the Eaſt-Indies. They Tack HUNDRÈDARIUS, the Hundreder, is he

ſoon and ſhort , will Sail well, and lie near the that hath the Juriſdiction ofa Hundred, and wbo

Wind ; and will live almoſt in any Sea. holdeth the Hundred -Court. And ſometimes

HULKS, are large Veſſels, baving their Gun - 'cis uſed for the Baily of the Hundred.

Decks from 113 to 150 Foot long , and from 31 HUNDREDI Se& a, was the Payment of per

LO 40 Foor broad. They will carry from 400 ronal Attendance , ordering Suit and Service at

10 1001 Tons. But their chiefeft Ule is for ler the Hundred-Court.

ring in Mafts into Ships, and the like. Though HUNDREDUS Affirmatus, was the Profits of

anciently che Word Hulka ſeems to ſignifie a ſmall an Hundred- Court, Firmed or Farmed out for a

Veffel. ſtanding Rent.

HUNDRED, is a Part of a Shire orCounty, HURRICAN, is a moft furious and dreadful

properly ſo called, becauſe it contained Ten De Storm of Wind, which the Caribbe. Iſlands and

cenna or Tythings : And either becauſe at firſt ſome other parts of the Indies are ſubject to : Its

there were an Hundred Families in each Hun- Extent and Continuance is but ſmall , but its Vi

dred ; or elſe that the Hundred found a hundred olence prodigious.

Men for the King's Wars. Theſe Hundreds HUSE-BOTE, was formerly the Liberty a

were firft Ordain'd by King Alfred , the 29th Tenant bad to cút as much Wood on the Pre

King of the Weſt Saxons ; and he took the way miſſes as was neceſſary for the Support and Re

of doing it fromGermany ; where Centa,or Cen . pair of the Farm -Houſe and adjoyning Buildings.

tena , is a Juriſdiction over an hundred Towns. This is now callid Eftovers, Eſtoverium .
Hence you ſee the Original of Hundreds, HYDE-LAND ; See Hide-Land.
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HYDROSTATICKS. Weightswhich force Slit on the Braſs piece ii, a Notch being cut in's

out of the ſame Tube equal Quantities of theſame to receive it ; the Bucket eben in the Water will

Fluid , are to one another as theSquares of the be in æquilibrio with the General Scale ee ; the

Times in which the Fluid is forc'd out : But if Diſh lí being the Weight of a Bulk of Water e

the Timesare equal in which the ſame Quantity qual to the Solidity of the Bucket: Butif it

of the Fluid is forc'd out thro' unequalTubes ; chances to vary a little, you muſt reduce it as be

ihenthe Powers are reciprocally asthe Orifices fore. Then purcing theSolid Bodyinto theBuc

of the Tabes : And tberefore 'Powers which ket ( having first wellwetted it all over in Wa

thrust out the ſame Quantity of a Fluid througb ter ; and it be irregular, take care that no Air

unequal Tubes, are to one another in a recipro- lodges in any part of it )then you will ſoon find

cal Proportion, compounded ofthe Squares of what it hasloſt of its Weight, in compariſonto
the Times, and of the Orifices of the Tubes. what it weigbºd in the Air : And by the Diffe .

rence of which Weights , divide the Weight firſt

HYDROSTATICAL -BALLANCE. A De found, which exactly gives you .its Proportion

Scription of an Hydroſtatical-Ballance, for to the like Bulk of Water : See Specifick Gravity
finding the Specifick Gravities of Liquids and in Vol. I.Where the Reaſon of this Practice is

Solids with eaſe and accuracy . By F. Hawkl. Thewn : What is here deſigo'd being only the Uſe

bee, in Vine. Office -Court in Fleet- Screet. of a commodious Ballance for ſuch kind of Hy

droftatical Experiments.

| For LIQUID S.

An Experiment, touching the different Denſities of

a a, a a , is the Foot to which the uprightPiece or
common Water , from thingreateſt DegreeofHeat

prop'd bb, b b is to be ſcrew'd : (See Fig. 1.) To in thisClimate to the FreezingPoint ; obfervid

the upper End of this upright Piece is faftned a by a Thermometer. By Mr. Hawksbee.

double Cheek of Steel, cc, cc, on which the Beam

dd, d d is ſuſpended . To one End of this Beam I took about a Quart of Common Water, and

put on the General Scale, expreſs’d by ee, ee , ee gave it a pretty conſiderable degree of Hcat over

At the other End of it , hang on the other Scale, che Fire : Then putting it into a convenient Glaſs

which is a very thin and light one, and is only together with my Thermometer, where the Spi

expreſs’d on the Ballance by the Characters offf. ritſoon aroſe into the ſmall Ball a-cop, and con

To the Loop at Bottom of it, is to be ſuſpended tinued to remain there till the Water began to a.

by its Hair , and the Bottlegs, & g. Thus pre- bate of its Heat ; by wbicb Time the Spirit in the

pared, the Bottle being plung d into the Glaſs of Thermometer became of an equal degree ofTem

Water, bb, hb,the Beam will form an Horizon perature with the Water in which it was plac'd .

tal Poſition : But if it happen ſomething too light, When the Spirit has deſcended to 130 Degrees

or too ponderous (for all Waters have not the above the Freezing Point, (which is the greateft

ſame Specifick Gravity , nor at all times) it muſt Height it has been obſerv'din thisClimate) I be .

be adjuſted by putting Weights on the lighteſt gan myObſervations, and found that the Bulk of

End, till brought to an Equilibrium . Theſe Water, equalto that ofthe Bottle I weigh’d in'r,

Weights, in the Experiment, are to be taken no in that State , was equal to 574 Grains, at 80

notice at all of . And byan Experiment, by and Degrees above the Freezing Point, the Bulk of

.by to be mention'd, I found cwo Grains tobe Water, equal to the Bottle, then weigh'd of a

thegreateſt Variation, between the Weight of a Grain more than before: Ar 32Degrees above

Bulk of Water, equal to 574Grains, at the great the pre-mention'd Point, the like Bulkof Water

eft Degree of Heat in this Climate to the Free equal to the Bottel, was again increaſed of a

zing Point. And thus you may find the Speci- Grain ; at the Freezing Point it weigh'd abour

fick Gravities of all manner of Liquids, in com- of a Grain more : in all about 2 Grains, from 130

pariſon to their like Bulk of Common Water : Degrees above the Freezing Point, to the ſame

For the Bottle will fiok down in lighter, and be Poinr : Which to me ſeems very confiderable,
buoy'd up in heavier Fluids ; and the Grains or and ought to be obſerv'd by thoſe, wbo at diffe

Part ofGrains , which muſt be put into one of rent Seaſons, bave occa Gion to find the Specifick

the Scales, to reduce the Beam to an Horizontal Gravities of Liquids and Solids.
Poſition, will ſhew the Difference of the Speci

fick Gravity
HYPERBOLA. In Philoſ. Tranfa &t. N.34.

you have aQuadrature ofthe Hyperbola by tbeLd.

For SOLID S. Viſcount Brouncker, by a Seriesfounded on wbat

Dr. Wallis bath demonftrated in his Arith . of In

The General Scale ce remains in its Place : finites, Prop. 87 , 88 , 89 , & c. And in Philof.

But inſtead of the Scale ff muft be ſuſpended | Tranfa &t. N. 306. by a New Quadratrix, ioven .

the Braſs Piece, repreſentedby the Figure ii, ii. ted by the IngeniousMr. 7. Perks,of Great Swin

( See Fig. 2.) To the Loop, at the Bottom of ford in Worceſterſhire; togerber with the Conftru

which, muft the Glaſs Bucket kk, kk be ſu . &tion and Properties of thar Quadratrix .

ſpended by its Hair, which then becomes a Bal. HYPERBOLICAL Cylindroid, isa Solid Fi.

lance to the other End. Into this Bucket muft gure, whore Generation is given by Sir Chriſtoph .

put the Solid ( what ever it be ) whoſe Speci. Wren, in Philofoph. Tranfa &t. N. 48. There are

fick Gravity you would find, or whoſe Weight two oppofire Hyperbolæ, join'd by the AxisTranſ

you have a mind to compare with that of the verſus ; and ibro’the Center there is a Right Line

like Bulk of Water : And having ballanc'd it by drawn ar Right- Angles to tbat Axis Tranſverſus ;

Weights at the other End, take it out of the and about that, as an Axis, the Hyperbolæ are

Bucket, and plunge the Bucket empty into the ſuppoſed to revolve : By which Revolution a Bo
Water. Then putting the Braſs Dith ll , by its dy will be generated , which he calls an Hyperbo

be
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lick Cylindroid ; and whoſe Baſes, and all Secti

ons parallel to them willbe Circles. And in And dividing by x, it will be *LE = ;. But
53

Grinding of HyperbolicalGlaſſes,andfaith ,they from the Ordinate's continualdecreaſe as the Ab
muſt be either form'd this way, or not at all.

HYPERBOLI-FORM Figures areſuch Curves ſcilla increaſes, the ( = BT, ) muft be

as approach in their Properties to the Nature of

che Hyperbola ; and are call'd alſo Hyperboloids.

, you have BT = x= SB.

The Method of drawing Tangents to Hyperboli
form Figures.

Let AS, ST, repreſent the Affymptotes of the
CAROL. I.

Equilateral Hyperbola Mm ; then will s be the
When the Value of the Sub-tangent BT

Centre of the oppoſite Sections. Draw the Or.
comes out negative ; then the Point T will fall,

as bere, on the contrary Side of the Ordinate ,

А.A with regard to S, the beginning of x . But when

it comes our poſitive, the Point T will be on the

contrary Side; as in the Parabola.

y

Bb

R COROL. II.

M 112

If you ſuppoſe the Parameter = 1 , and mto .

be a Negative Number ; then , " = x is an Ex

S T
preſſion for all Hyperboli.form Figures ; and uni

verſally, the Length of the Sub -tangent BT,

dinate MB, and another infinitely near, as mb.

Letp be the Parameter of the Figure, let SB * , y"
and M B =y : Rm=;, and Bb = x. And let y

it be required to draw MT, a true Tangent to the ly m ; " ; = ;) I ſay, = to mym = (bec. yma

Curve in the Point M ,ſuppoſe all done,as in the Fi- = * ) to mx ; tbar is, To the Exponent of the

gure : Thea will the Triangles MBT, and MRm Power of the Ordinate multiplied into the Abſciſſa.

Xy

be fimilar ; and therefore : :: 9 :; = BT.)
To Inveſtigate the Area's of all ſorts of Hyperboliy

Now the proper Equation for the Curve is form Figures.

IPP = xy ; wherefore, their Fluxions will be
In the following Figure ,let the Curve CMmB

equal, viz,o = xy + , ; or xy = - x : lbe an Hyperboloid .; AK and AO the Alymprotes :

m

K

H

G
M

N :

LI Б

A PP

Let the Sub-tangent PTbe called f,and theOro Then will r ; = yt. And the Rectangles
dinate PM = y. The General Equation for ſuch

Curves beingy" = * ;and the Expreſſion for the NIGn = ty, will always be equal to the Re
Sub-tangent P T being m *, as above. Let Gn, atangle P R mp=yx : And if this be always

in the Figure, be always taken equal to PT: done, the Figure KAO BC infinite towards KC,

wilt
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will be equal to FigureKLSH, equal to all the if m = 1 , then the ſecond Term in the Analogy

ty = (becauſe t = mx ) all the mx But m -15 ° ;. and conſequently ,

(ſuppoling the Figure K AO BC- b ; and the K A OBC is infinite towards K ;and infinitely

inſcribed Rectangle LBOA = d) tben Will thefi- great inreſpect of the Rectangle Lo. But if

m be leſs iban 1, ibat Space KAO BC will be
gure K LBC = b - d = all the xj ( becauſe

more than infinite.

IR = %, and RM = y:) Whence all the Re Thus in the common Apollonian Hyperbola,

ctangles m xy= all the yx = b, are to all the
wboſe Equation is = x ; or ( ſuppofing a

x ; = b - d, as m is to 1. And by DiviGon the Parameter = "1And by DiviGon the Parameter = 1 ) a a = xy ; it appears that

mm- 1 :: 6: n ; That is, the FigureKAOBC : m - I = 0 ; and conſequently , it appears that

Is to theinſcribed Rectangle :: As the Exponent the Proportion between the Rectangle 20, and
of the Power of the Ordinate m : Is to the ſame the ſaid infinite Space is infinitely great: See more

Exponent leſs 1 .
of this in Hayes's Fluxions, p.61, 8c.

COROLLART. HYPETHRE, in the Antient Architecture,

was (wo Ranks of Pillars all about, and ten at

If m be greater than 1 ; then the Space , inde each Face, of any Temple, & c. with a Periſtile

terminate towards K , may be meaſured : Burl within of 6 Columns.

JACK

1
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SACK , in a Ship, is that Flag wbich is hoifted Of Idea's, ſome ( as we ſhould carefully ob

up at the Sprit-Sail- Top-Matt-Head . ſerve) are Simple, and others Complex. Allthoſe

JACTIVUS, Fativus, a Latin Word, figo Idea's that come into our Minds by Senſation ,are

nifying in the Law,him that loſeth by Default : of the former kind: And tho' the QualitiesinBo

Placitum ſuum neglexerit, & Jactivas exinde re- dies that affect our Senſes are inthe Things them

manfit. Formul. Solenn . ſelves, lo united and blended, that there is no Se

JAM, or Jamb, is inthe Language of our Lead paration nor Diftance between them ; yet the

Miners in Mendip, a thickBed of Stone, which Idea's they producein the Mindenter by the Senſes

binders their work when they are purſuing the limple and unmix'd . Some Idea's come into our
Veins of Oar. Minds only by one Sence, which is peculiarly a

ICH DIEN , the Motto under the Arms of the dapted co receive them : As the Idea's of all co

Prince of Wales ; which Sir H. Spelman judges lours are received only by the Eye; all Sounds and

to be in Saxon Ic Tbien ; the SexonD witha tra Tones by the Ear, c. Hear, Cold, and Solidity,

verſe Stroke being the ſamewith Tb ; and figni- by the Touch.

fied I Serve, orama Servant. Asthe Saxon King's Other Idea's wegain by more than one Sence ;

Miniſterial Lords were called Thiens, as of Space, Extenſion , Figure, Reft, and Motion :

IDEA'S. Our Obſervation employ'd , either for theſe make forcible Impreſionsboth on the
about External Obje& s, or about the Internal 0 - Eyes and Touch .

peration of our Minds, perceived and refle & ed only There are other Simple Idea's, which convey

by our ſelves ; is thatwbich ſupplies our Under themſelves into the Mind by all the ways of Sen

ſtanding (faith Mr. Locke) with allthe Materials fation and Reflection ; as Pleaſure, Pain, Power,

of Thinking. Theſe Two are the Great Foun- Exiſtence, Unity, and Succeſſion , and theſe are
tains of Knowledge from whence all the idea's, all, or, at leatt, the moſt conſiderable of thoſe

Notions, Phantaſms, Species, & c. which we have, Simple Idee's which the Mind hath ; and out of

or can naturally have, do ſpring and ariſe. which is made all its other Knowledge.

To underſtand the Nature of theſe Simplel

1. Our Senſes, beingconverſant about parti- dea's the better, and to diſcourſe of them intelli

cular Senſible Objects,do convey into the Mind gibly , it will be convenient to diftinguiſh them as

ſeveral diftinct Perceptions of things : And this they are Idea's or PerceptionsinourMinds, and

way we gain the Idea's of Yellow , White, Heat, as they are Modifications in the Bodies that cauſe

Cold, Soft, Hard, Bitter, Sweet, and all thoſe luch Perceptions in us ; that ſo we may not think

which we properly call Senſible Qualities; and this (as perbaps is uſually done) thar they are exactly

Great Source of moft of the Idea's we bave, de the Images and Reſemblances of ſomething inhé.

pending wholly on our Senſes, and derived by rent in the Subject : For moft of thoſe of Senſa

ibem to the Underſtanding, is called Senſation . tion are in the Mind no more the Likeneſs offome.

thing exifting without us, than the Names that

2. The other Fountain from which Experience Atand for them , arethe Likeneſs ofour Idea's. But

furniſhes the Underſtanding with Idea's, is the bere obe Qualities in Bodies, which produce theſe

Perception of the Operation of our own Minds with. Idea's in our Minds, muſt be diftinguiſhed into

in ur, as it is employed about the Idea's it hath Primary and Secondary. Primary Qualities are ſuch

before gotten by Senſation : Which Operations, as are utterly inſeparable from the Body, in what

when wecome to Refled and confider on, our Up- State foever it be , ſuch as the Sence conftantly

derftanding thereby becomes furniſh'd with ano- finds in every Particle of Matter ; which are so

cher Set of Idea's,which could not be bad from lidity, Extenſion , Figure, Morion , Reft, and Num

thingswithout ; and ſuch is Perception , Thinking, ber. Secondary Qualities are ſuch as are in reality

Doubting, Believing, Reaſoning, Knowing, Wil Noching in the Objects themſelves, but only

ling, & c. and all the different Actionsof our Powers to produce various Senſations in us by

Minds; which we being conſcious of, and ob their Primary Qualities ; i.e. by the Bulk, Figure,

ſerving in oor ſelves, do from theſe receive into | Texture, and Motion of their Inſenſible Parts ; as

our Underftandings, as diftin & Idea's, as we do Colours, Sounds, Tafts, & c. Now the Idea's of

from Bodies affecting our ſenſes, · This is a kind Primary Qualities are, in ſome (Enco, Reſemblances

of Internal Senſation ; is called very properly, by of them , and their Patterns do really exiſt in the

Mr. Lock. Refledim : And theſe iwo, Senſation Bodies themſelves ;but the Idea's produced in us

and Reflection, be takes to be the only Originals by theſe Secondary Qualities have no Reſemblance

from whence all our Idea's take their Beginnings. of them at all. There is nothing like our Idea's

And fo far the Mind or Underſtanding ismeer- exifting in the Bodies themſelves : They are in

ly paſſive ; and cannot chooſe whether it will have the Bodies, we denominate from them only a

theſe Beginnings or Materials of Knowledge or Power to produce thoſe Senſations in us : And what

nor. The Objects of Senſe will obtrude their I. is Sweet, Blue, or Warm in Idea, is but the cere

dea's upon ourMinds; and the Operations of our rain Bulk, Figure, and Motion of the inſenſible

Minds will not let us be withour fome (at leaft ob- Parts in the Bodies themſelves, which we call fo.

ſcure) Notions of them . No one can be wholly There are ſeveral Faculies which theMind bach

ignorant of what he doth when he Thinks : And of managing thefe Simple Idea's, which are very

as the Mind is forced to receive Impreſſions from well worth our Obſervation ; as that of Diſcern

withour, ſo it cannot avoid the Perceprion of thoſe ing duly, and rightly Diſtinguiſhing one from

Idea's that are annex'd to them. another : In this confiftsthe "Accuracy of Judge

ment,
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ment, and the avoiding all Confuſions and Mi

ftakes. 2. There are others compounded of Simple

Idea's of ſeveral kinds put together to make one

2: That of comparing them one with another, Complex one ; as Beauty, Theft, & c.

in reſpect of Extene, Degree, Time, Place, or any

other Circumſtances of Relation or Dependance
Subſtances have their Idea's ſuch Combinations

one on another.

of Simple Idea's, as aretaken to repreſent diftinct

3. The Faculty of compoundingorputtingto which the ſuppoſed, or confuſed Idea ofSubátance,
particular things fubfifting by themſelves ; in

gether the Simple Idea's receiv'dby Senſation or ſuch as it is, is always the Firft and Chief.

Reflexion, in order to make Complex ones. Relations, are a ſort of Complex Idea's ariſing

from the Conſideration and Compariſon of one

4. When Children, by repeated Senſations, Idea with another. Of theſe, some depend only

bave got ſome ldea's fix'd in their Memories, they, on the Equality or Exceſs of the ſameSimple Idea

by degrees,begin to learn the Uſe of Sigos; and in ſeveral Subjects ; and theſe Mr. Locke thinks

when they can ſpeak articulately, they make uſe may be called Proportional Relations ; ſuch as

of Words to fignifie their Idea's to others :And equal, more, bigger, ſweeter, &c. Another Oce

the Uſe ofWords being to ftand as outwardMarks cafion of comparing things together, is the Cir

of our Internal Idea's ; and thoſe Idea's being ta- cumſtances of their Origin or Beginning ; and

ken from particular things,if every particular this being not afterwards to be altered , make

Idea that we take in ſhould have a particular the Relations depending thereon as lafting as the

Name, Names muft grow endleſs. To prevent Subjects to which they belong : Theſe are Natu

this, the Mind, by, ral Relations, ſuch as Father, Brother, Uncle, Cou

fins, & c. There are alſo Relations by Inſtitucion,

5. Another Faculty, can make the Particular as Prince and people, General and Army, & c. Me

Idea's received from ſuch Objects, to become ral Relations, are the Conformity or Diſagree.

General : Which is done by conſidering them as ment of Men's freeActions to Laws and Rules,

they are in the Mind ſuch Appearances, ſeparate whether Divine or Human .

from all other Exiſtences, and the Circumſtances
It may be conſidered alſo further about our

of real Exiſtence ; ſuch as Time, Place, or any o- Idea's, that ſome are clear and diftin &t ; others

ther concomitant' Idea's ; and thisiscalledAb. obſcure and confuſed. Our Simple Idea's are clear,

fraction ; whereby Idea's taken from particular when they continue ſuch as the Objects repre

Things, become general Repreſentatives of allof ſent them to us , wben our Organs of Senſation

that kind; and their Names, generalNames ap- are in a goodTone and Order ; when our Me

plicable towhatever exits conformabletoſuch mories retainthem , and can produce and preſent

Abftra & Idea's. Thus the ſame Colour being ob themto the Mind when ever it hath occafion to

ſery'd to Day in Chalk or Snow ,which the Mind conſider them : And if along with this the Mind

Yeſterday received from Milk or Cerufle ; it con- ſees that theſe Simple Idea's are ſeverally different

fiders that Appearance alone ; makes it a Repre- one from another, and each fingle one from all

ſentative of all ofthat kind and having given it the reft ; then they are diftinct allo aswell as clear:

the nameof Whiteneſs, it by that ſound Gignifies And the contrary to this will occafion Obſcurity

the ſame Quality wherefoever to be met with or and Confuſion .

imagined. And thus Univerſals, whether Idea's

or Terms, are made.

IDENTITY : The Idea's of Identity and Di.

From the Power which the Mind hath ofcom- of comparing tbevery Beingsof Things ; where
verſity come into our Minds by the Power it bath

bining thùs , comparing, and ſeparating or abftra&t. by conlidering any thing, as exifting inany de

ing irs Simple Idea's, which come incó it by Sentermined Timeand Place, we compare it with

ſation and Refle&tion, all Complex Idea's are formid ; it ſelf exiſting atanother time ;andaccordingly

and, as before in the Perception of Idea's, the Un - pronounceit to be the ſameor diverſe. Whenwe

derſtanding was paſſive, ſo here 'ois active ; exer ſee any thing to be in any Place in any Inſtant of

tingthePower it bath in the ſeveral ActsandPa- Time, we are ſure ( be thethingwhat it will )

culties above-mention'd; in order to frame Como that it is thatvery thing, and not another : For

pounded Idea's.

All Complex Idea's,tho' tbeit Number be infic exiftin another place,how likeſoever it may be in
what ever is another thing, muft at that ſame time

nite, and Variety endleſs,may be, as itſeems, all other reſpects.And in this confifts Identity;when
all reduc'd to theſe three Heads, viz. Modes, Sub- the Idea's it is attributed to, vary not atall from

Stances and Relations.

Modes are ſuch Complex Idea's, which howe- der'd their formerExiſtence,and to wbich we com

wbat they were that moment, wherein we conG.

vercompounded , are not ſuppoſed toexiſt by pare the preſent : for neverfinding nor conceiving

themſelves, but are conſidered as Dependancies on, it poffible,that iwo things of theſame kind fhould

or Affe&tions of Subftances : Such are the idea's exift in theſame place at the ſame time,we right

fignified by the Words Triangle, Gratitude, Mur- Jy conclude, that whatever exiſts any where ar

-ther, & c. and theſe Modes, as Mr. Locke calls, anytime, excludes allof the lame kind , and is
them, are of two ſorts.

there it ſelf alone. When therefore we demand,

Whether anythingbe theſameor not ? Italwaysre

1. Such as, are only Variations, or different fers to ſome thing that exifted at ſuch a timein ſuch

Combinations, of the ſame Simple Idea, without a place , which , 'twas certain, at that inftant, was

the Mixture of any other ; as a Dozen , a Score,', the ſame with it ſelf and no other. From wbence

&c. and theſe may be called Simple Modes. it follows, that one thing can't have two Beginning

2
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of Exiftence, nor two things one ; it being impol- But there is another ſort of Identity, whicb bath

fible for two things of the same kind , to be or not been improperly called Perſonal; which I

exiſt in the ſame inftant, in the very ſame place ; think Mr. Lock truly determines to confift in the

or one and the ſame thing in divers places.What. Sameneſs of a Rational Being : Since by Perſon we

ever thereforebadone Beginning is theſame thing ; underſtand an Intelligent Being, having Reaſon

and that which had a different Beginning in Time and Reflection : And ſince there is a Conſciouſneſs

and Place from rhat , is not the Tamewith that, which always accompanies Thinking ; it is that

but different from it . which makes every one to be that, which he calls

We ſeem to have Idea's but of three ſorts of bimſelf, thereby diftinguiſhing him from all other

Subſtances, GOD, Finite Intelligences or Spirits, Beingsthatthink, and give him his Perſonal Iden

and Bodies. Of GOD, 'ris demonſtrable that rity. See Eſay of HumanUnderſtanding, Book 2 .
He is without Beginning , Eternal , Unalterable, Ch. 27 .

and Omnipreſent ;wberefore of His Identity there JEWISH Hours, are the 24 Hours of the Day,

can be no doubt. accounted from Sun -ſetting to Sun -ſetting again ,

Finite Spirits having had each irs determinate much after themanner as the Italians do now .

Time and Place of Beginning to exiſt ; the Re- IKEMILDESTREET, one of the four old

lation to that Time and Place, will always Roman Ways in England : See Watling.ſtreet in

determine to each of them its Identity, as long Vol. II . It was called Stratum Icenorum , becauſe

as it exiſts. it took its Beginning from the Iceni, which were

And ibe ſame will bold of Bodies : And in eve- thoſe that inhabited Suffolk, Norfolk, and Cam
ry Particle of Matter, to which no Addition or bridgelire.

Subftraction of Matter being made, it is the ſame, ILLEVIABLE, is what cannot or may not be

And though theſe three ſorts of Subſtances do not levied : And therefore Nibil is a Word lec upon a
exclude one another out of the ſame Place ; yet Debt that is Illeviable.
we cannot conceive but that they muſt neceffari. IMPARSONEE, in the Law, or a Parſon Im

ly each of them exclude any otherof the ſame kind, parſonee, is one that is Inducted into the Poffeffi

out of the ſame Place : or elſe theNotions and on of a Benefice. And Dyer faith, a Dean and

Names of Identity and Diverſity would be in vain ; Chapter are Parſons Imparſonees of a Benefice ap
and there could be no ſuch Diſtinction of Sub- propriate to them.

ftances, or any thing elſe from one anorber. Thus, IMPEACHMENT of Wafte, Impetitio vafti,

v. gr. if two Bodies or Particles of Matter could from French Empefcbment, Impedimentum , ligni
be in the ſame place at the ſametime ; tben takefies in Law a Refraint from committing Waſte
them, great or little, theymuſt be one and the on Lands and Tenements. And thus he thar bath

Same; nay, thus all Bodies muſt be one and the a Leaſe without Impeachment of Waſte, bath by
Jame. it a Property or Intereft given him in the Houſe

'Tis plain then that the ſo much diſputed Prin- and Trees, and may make Waſte in them, witb

cipium Individuationis is Exiſtence it ſelf ; wbichout being Impeached for it ; tbar is, without be

determines a Being of any ſort to a particular ing queſtion or demanded any Recompence for

Time and Place, incommunicable to cwo Beings the Walte done.

of the ſame kind. IMPLEAD, in our Law, ſignifies to Sue , Ar

And here it will do well to diſtinguiſh between reſt or Proſecute by Courſe of Law.

dead and unactive Lumps of Marter, and ſuchBoIMPOST, is the Tax which the Crown re.
dies as thoſe endow'd with Vegetable or Animal ceives for Merchandize brought into any Haven

Life. If you conſider one of the former kinds of within its Dominions, or from Foreign Parts.

Bodies ; if it con Gitonly of one, or a determinate 31 Eliz . 5. and thus it may be diſtinguiſhed from

Number of many Atoms , any way combined to- Cuſtom ; which is rather the Profit which the

gether ; while that one continues withoutmixture Queen makes of Wares exported : But they are

with others; or while the many exift, united toge- frequently uſed promiſcuoully.
ther in the fame Mars, it will ftill be the ſameBody ; IMPOSTS in Architecture, are what are ſome

but if one Atom be taken away , or any new one times called Chapırels, being the Parts on wbich

added, it is no longer the ſameMaſs, or the ſame the Feet of Arches ftand : Orthe Capitals of Pia

Body. But in the State of Living Creatures,their I laſters that ſupport Arches. Theſe Impofts con

dentity depends not on a Maſs of the ſame Particles, form to their proper Orders : The Tuſcan bath a

but on ſomething elſe; for in them the Variation Plinth only : The Dorick Iwo Faces and a Round :
of great Parcels of Matter alters not the Identity. The Ioniek a Plancere or Cavity between the two

An Oak growing from a Plant to a great Tree ; Faces ; with , ſome times , carved Mouldings ; as

and a Child growing to an Adult Perſon, are ſtill the Corinthian and Compoſite have their Freiſes,

the ſame ; cho' in both Caſes there be a manifef But the Sallies of the Impoſts muſt not exceed the
Change of Paris : For here 'ris ſuch a peculiar Body of the Pilaſter. Sometimes the Entabla

Diſpolition and Organization of Parts in one cohe ture of the Order ſerves for the Impoſt of the

rent Body, and pariaking of one common Life, Arch ; and this looks very great and ſtately.

that conſtitutes their Identity ; and as long as that IMPROPRIATION, istheWord for the Pro .

· continues, it will be the ſame Oak or Man. And fits of an Ecclefiaftical Benefice, being in the

ſo it is in a Watch ; as long as the Mechaniſm of Hands of a Lay-Man : As Appropriation is the

it continues the ſame, and it goes and anſwers Term , when 'iis in the Hands of a Bifhop,

the End of its Organization, ' tis the ſame Watch, College, or Religious Houſe, Tho' theſe two

tho' many Particles of Matter continually rub off Words are now often uſed promiſcuouſly. It is

and wear away. 'Tis clear therefore wherein ſaid there are 3845 Impropriationis in England.

confifts the Identity of any Animal or Vegetable. Cowel's Interpreter.

Vol. II. M m IN
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IN Alto & Imo ; the ſame with Alto & Ballo ; the Air from a in the Line a c ,is reflected or re

which ſee. fracted : I would know wbither this Ray Mall

INCIDENCE. Sir Iſaac Newton , in bis Op- go after ſuch Reflexion or Refraction.

ticks, Printed ſince the firft Edition of this Book, On the Surface of the Water rs, and in the

faith, That the Sine of Incidence is either accurate. Point c , I erect the Perpendicular c p, and pro

by, or very nearly, ina given Ratio to the Sine of duce it dowowards to q . Knowing therefore that

Refra &tion : ( And the Angles of Incidence, Refle the Ray after Reflexion or Refraction will be

xion, and Refraction, are all in one and the ſame found ſomewhere in the Plane of the Angle of

Plane.) Wherefore if that Proportion be known Incidence acp produced : Ilet fall the Sine of that

in any one Inclination of the Incident Ray, 'tis Angle (viz.4 d) on the Perpendicular pc ; and

known in all ; and thereby the Refraction in all then if the Reflected Ray be ſought, I produce

Caſes of Incidence on the ſame Refracting Bodyad to b, ſo tbat db = ad, and draw cb, which

may be determin'd. Thus, if the Refraction be ſhall be the Reflected Ray , becauſe the Angle of

made out of Air into Water, the Sine of Incidence Reflexion and its Sine, are equal to the Angle and

of the Red Light Is to the Sine of the Refraction, Sinc of Incidence, as they ought to be. But if the

As 4 To 3. If out of Air into Glaſs, the Sines Refracted Ray bad been ſought, I produce a d

are As 17 To u . In Light of other Colours to h ; ſo that dh may be to a d. As the Sine of

theSines haveindeedother Proportions; but the Refraction To that ofIncidence ; i. e. As 3To 4 .

Difference is ſo little, that it need leldom be con- Then with the Radius a c, deſcribing the Circle

fider'd . abe, and in the Plane a cp, I draw the Line be

To illuftrare all this, Sir 18. Newton , Opt. p . 5. parallel to p q, and cuming the Circumference in
gives this Example : e : Then drawing ce, that ſhall be the Refraded

Letrs be the Surface of the Still Water, c the Ray. For if efbe let fall perpendicularly on the

Point of Incidence, in which any Ray coming in Line pq, it hall be the Sine of the Angle of Re

IP

d h b.

s
T

fraction of the Ray ce ; and this Sine is equal | by the Power R acting on a Dire&tion parallel to

dh, and conſequently in proportion to the Sine the Plane AC. Then that Power R : Is to the
of theAngle of Incidence a d , As 3 TO 4. Body or Weight B :: As the Sine of the Angle

INCIDENT, in the Law , Ggnifies a thing of the Plane's Inclination 4CB : Is to the Radi

neceſſarily depending upon another, as more us C A CD , AD, GF, ED, and HF, be

principal.' Thus a Court Baron is fo Incident to ing drawn as in the Figure. The Body B will

a Mannor , and a Court of Pie. Powdre, that they be ſuſtain'd as it were by three Forces or Powers,

cannot be ſevered in a Grant of a Mannor or Fair, all acting according to different Directions, and

but muſt go along with it. in Æquilibrio to one another. The Firft of which

INCLINED Plane. If aBody, as B, be partly is the Force of Gravity ; expreſſed by B E perpen

ſupported by the Inclined Plane Ac, and partly dicular to the Horizon CD. The Second , the
Power R , according to the Direction B R parallel

to the Plane AC. And the Third is ſupply'd by

the Reſiſtance or Contranitence of the Plane AC;

and is expreſs’d by B H perpendicular thereunto.

For Action and Re-action being equal, and one

acting dire&ly contrary to the other ; the Plane

H which is preſſed by the Body orWeight B, accor

ding to the Direction of the Perpendicnlar HB,

mut act on that Body by a contrary Direction,

viz. that of FB or B H. And ſince theſe tbree

Powers are all mutually in Æquilibrio, and that

the Body B is ſuſtained by them, 'tis plain (when

G F is drawn perpendicular to CD, or parallel co

BE) that the Force of Gravity will be exprefied

by
E Fi

R

BВ
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by G F ; and that the Power R : To the Power conſumed than Plates of the hardeſt and moft ro

of Gravity :: Will be as GB : To GF : But lid Meral ; which would bave ſcaled off in Flakes

in the Right- angled Triangle CFG (F B being a with a much leſs Heat. Mr. Edward Lloyd alſo,

Perpendicular to the Baſe CG ) BG :GF::GF in Numb. 166. gives an Account of ſomethathe
: GC ; and as FG : GC :: AD : AC : (by Simi- found in Wales ,which remaind in the Fire above

lar Triangles ; ) wherefore the Power R : Is to 2 Quarter of an Hour without any Signs of be

the Force of Gravity :: As AD : To AC ; oring conſumed .

as the Sine of the Angle of Inclination to the Ra- But in two Trials which were made before the

dius. 2. E. D. Royal Society of a piece of this Cloth of a Foor

long, and balf a Foot broad, and weighing abouc

COROLLARY I. an Ounce and half ; it was found to loſe in a

ftrong Fire, where it continued for ſeveral Mi.

Wherefore the Force by wbicb any heavy Bo- nutes, above a Dram of its Weight at a time.

dy wou'd deſcend on any Inclined Plane to the of this Cloth, as Pliny informs us , Shrouds

Force of the Deſcent in the Perpendicular, is as were anciently made, and uſed at Royal Obſequies,

the Sine of the Angle of the Plane's Inclination to wrap up the Corps in , that the Athesof their

to the Radius.
Bodies mightbe preſerved diftinct from thoſeof

the Wood , which conftituted the Funeral Pile .

COROLLARI II. And we are aſſured, that the Princes of Tartary

uſe it for the ſame purpoſe to this Day. And ſome

Frome hence alſo it follows, that the Inclina. of the antient Indian Brachmans are ſaid to have

rion ofthe Plane may be ſo little, that the great made themſelvesCloaths of it. They tell us allo ,

eft Weight may be ſuſtain'd on it by the leaſt that the Wicks for the Antients Perpetual Lamps
Power.

( if there wereany ſuch thing) were made of the

For Practice therefore , Let the weight of any | Threads of this Alumen Plumoſum , or Asbeſton.

Body be W , and P the Power wanted to ſuſtain Marcus Paulus Venetus acquaints us, That one

it on an Inclined Plane. Curficar a Turk , a Superintendent of the Mines in

I ſay, by this Theorem , R : W :: S Incl. : P. the Tartarian Province of Chinchinthalas, aſſured

That is, As Radius is to the Weight :: So is the bim that they firſt dried this Mineral (found there

Sine of the Angle of the Flane's Inclination to in a certain Mountain ) in the Sun ; then pounded

the Horizon : To the Power ſought. The three it in a Braſs Mortar, to ſeparate the Earthy part

firſt of which are given : Wherefore the Fourth from it ; and that afterwards it was allo waihed

is known. Trigon. Calculation, E. G. Let a Body from all remaining Filth ; and then was ſpun into

weigh 9999 Pound ; Wbat Power will ſuftain it Threads like Wool, and afterwards woven into

from deſcending on a Plane inclined to the Ho- Clorb ; which, ſaid he,when ſpotted orfoul they

rizon with an Angle of 34 Degrees ? Anſwer, cleanle by throwing it into the Fire for an Hour's

5590 Pound weight. time, whence it comes out unhurt, and as white

See the Work. as Snow.

R = 10 INCOMPOSITE Numbers, are the ſame with

thoſe Euclid calls Prime Numbers. In Dr. Pell's

Weight 9999. 3.999957 Edition of Brancker's Algebra, there is a Table,

S, L Incl. = 34° . 9.747562 , as it's there called, of incompoſite Numbers, leſs

than 100000 ; tho it contains far more Compoſite

-R = 3.747419 = 5590 Ferè . than Incompoſite Numbers : For it doth not only

give an orderly Enumeration of all Odd Num

bers which are not Compoſite ;but it ſhews alſo

INCOMBUSTIBLE Cloth, is a ſort of very that none of the reft' are ſo. This Table being
odd Linen , made from a Stone in the form of á lof very great uſe, I bave bere placed. It hath

and call'd Lapis Ammanthus and Asbeſto's, 21 Columnsthroughout; whereof the firſt con

Alumen Plumoſum , Polia, Corsbides, Sparta Polia, tains 40 Odd Numbers intheir natural Order. The

& c. ' Tis found in many places in China, Italy, following Columnsare diftinguiſhed on their Tops,

and Wales ; and I have had a very clean ſort, by their Numbers, in their natural Order ; as

which would part into pretty long Threads,wbich 0, 1 , 2 , 3 , & c. and ſo on to 99999. Theſe

was found in Scotland. The Incombuſtible Cloth Top Numbers are Hundreds ; and the 40 Marginal

made from this Mineral, is called Linum Vivum , Numbers are Unites adbering to thoſe Hundreds.

LinumFoſſile, Linum Indicum , Creticum , Cypri- A Line ruoning from any of theMarginal, as be
cum , & c. from the places where 'cis found. This calls them or Numbers in the firft Column ) a

was of ſuch efteem among the Ancients, as to be croſs the Page, thews in any intermediate Column,

rank'd ( as Dr. Plot tells us) with the moſt precious the Place of the Numbermade up of the Top

Pearls :AndinChina apieceof it but 23.Inches Number and that Marginal. In every ſuch place
long was valued at 80 Tale, i, e. 361. 13 s. 4 d . of Concourſe, you ſhall either find the Letter p ,

Pliny tells usexprely , and of his own Knowledge, or ſome Prime Number leſs tban 317. If p be

That Napkins of this Cloth being taken foul from there, it ſhews the Number to bea Prime or In

ibe Table at a great Feaſt, where he was a Gueſt, compoſite. The whole Table confifts of 30 Pages,

were caſt into the Fire , and by that means came or ſomany ſeveral Tables,number'd : In ſome one

out fairer and cleaner than if they had been walh'd of wbich , if any Number be leſs than 100000,

in Water. Marco Antonio Caſtagna, Superinten anddo end either in 1 , 3 , 7, or 9, you may find

dent of ſome Mines in Italy, ſaith (in Phil. Trans. its Place ; and then ſee whether it be a Prime or

N. 72.) that cauſing akindof Paper to bemade not. If it be not a Prime, but compoſite, you

of ſome of the Amianthus which he found there will there find its leaſt Diviſor. Thus for inftance ,

it would abide longer in the Fire without being in Table I. where the Lin'd mark'd with the

Marginal

Talk ;
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Marginal 67 , croſſes the Column which hath 16 the Tables; or if the Diviſor end in 3 or 7, and

at the Top, there you find the Letter p , wbich have ſuch a Stroke over it in the Dividend's place ;

thews you that 1667 is a Prime or Incompoſite then the Dividend is the Squareof an Incompofte,

Number. But where that Line croſſes the next and conſequently tbe Quotient is given , being co
Column, you find 3 , which ſhews you tbat 1767 qual to the Diviſor.

is not a Prime but Compoſite Number ; and that If the leaft Diviſor hath no ſuch Stroke by it , lec

3 is its leaft Diviſor. So alſo in Table XXV. you i . divide the Number propoſed ; ſo ſhall the Quo

ſee that 49031 , 49033, and 49037 are all Prime tient be the greateſt Aliquot Part of that Divi

or Incompoſite Numbers : But 49039 is a Com- dend. Then leek that Quotient it ſelf alſo in the

poſite, and 19 is its leaſt Diviſor. Tables ; if you find ic there marked with p, it is

It will oftentimes be of very great uſe to bave, a Prime or Incompoſite, and you can proceed no

as you may have bere, a compleat orderly Enu. further ; your Enquiry is at an end .

meration of all Prime or Incompofite Numbers Thus the Number 53191 is found in Table

between o , and 100.000 , without any mixture XXVII. with its Imalleſt Diviſor 43 ; and being

of Compoſites; as the p's in theſe Tables will give divided by that 43 , the Quotient is 1237. And

you , leaving out 9, 21,& c. and all other Com- in Table I. finding 1237 to be a Prime Number,

pofiies. ' Tis true that 2 and s are Incompofire I proceed no further.

Numbers, as well as i and 3 ; but they are not But had the Number been 93611 , you will

put into the Tables, becauſe no other Incompo- find in Table XLVII. that 7 is its leaft Diviſor; and

Gite Numbers can terminate in them : Por if any that the Quocient will be 13373. This ſtands in

Number end in 12 , it may be halved ; if in s , it Table VII. with 43 for its lealt Diviſor , and the

may be divided by s . Quotient will be 311 ; which in Table I. I find

If to each of theſe Primes you ſet the Briggio to be an Incompolite : I conclude therefore, that

an Logarithm , you may find the Logarithm for the prime Co-eficients of 93611 are 7, 43 , and

all the reſt of the Numbers in the firſt Hundred 311 .

Cbiliads, by addition of the Logarithms of their If you divide any Odd Number by all the

Incompoſite Factors. Primes in order , beginning with 3 : Then the

In perplex'd Queſtions in Algebra it is often- firſt Diviſor that finds a Quotient without Fra .

times neceſſary to be able to determine how ma- ction, is the leaſt Diviſor that Dividend can have.

ny aliquot Parts and Diviſors any propoſed Quan- If no ſuch Diviſor find an Integer Quotient, be

tity orNumber may have,forwhich Purpoſe theſe fore the Quotient becomes leſs than the Diviſor,

Tables are of excellent uſe . you may pronounce your Dividend to be Incom

Every Aliquot Part of a Number is one of its poſite ; and that that laft Diviſor is greater than

juft Diviſors ; but the greateſt Divifor being equal the SquareRoot alſo of the Dividend.

to the whole Dividend, cannot be called a Part. Frequent occaſion of dividing by Incompofires

If you have the leaſt Diviſor of any Number requires a Tariffa oſ as manyPrimes as ſhall be

in theſe Tables of Incompofites, you may find all needful; but for reſolving of Numbers leſs than

its other Incompoſites Co -efficients. 100000 , it ſufficeth if it be extended to 313. And

For if the Diviſor end in 1 or 9 , and have a fuch.an one you have at the Beginning of theſe
black Stroke under it, in the Dividend's place in Tables of Incompoſite Numbers.
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The Tariff A or Table of all INCOMPOSITS,

leſs than w 10000, Multiplied by 2, 3, 4, 5 , 6, 7 , 8, 9.
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1

INDEFEISIBLE, in our Law , fignifies what who muſt Sign thatthey heard him do it, and be

cannot be defeated or made void : As a Good ready to atteftit viva voce, if required :And
and Indefeitible Eſtate. within three Months after Inductionhe muſt take

INDEMNITIES. When a Church is Appro- alſo the Abjuration Oath at the Quarter-Seffions,

priate to an Abbey or College, thenthe Arch or in ſomeone of the Courts in Weſtminſter.
Deacon loſeth his Induction Money for ever : In INFANGETHEF, is a Liberty granted from

Recom pencewhereof he Thali have yearly out of theKing to fome Lords of Manors, to try all

the Church lo appropriate One or Two Shillings, Thieves, which are their Tenants, within their

more or leſs, for a Penfion, as was agreed at the own Courts.

Time of the appropriating . And this Penſion is INFERIOR Planets, are Mercury and Venus, ſo .

callid an Indemnity . called, becauſe they are next the Sun, the Cen

INDIVISUM , in our Law, is uſed for that tre of the Planetary Syſtem . An Account of

which two Perſons hold in common, without their Motion and Phenomena to an Eye placed
Partition. Kitchin, fol. 241. in theſe Words ; at the Earth is as follows.

He holds pro Indivifo, arr. 1. The Periodical Times of their Motion thro'

INDORSEMENT, is any thing written on the Ecliptic are plainly equal ; which is contra
the Back ofa Deed or Inſtrument ; as a Condi- ry to what appears in the Motion of the Superior

tion , written on the Back of an Obligation, is Planets : And their Progreſs through the Ecliptic
commonly callid an Indorſement. is meaſured by the Motion of the Sun ; ſo that

INDUCTION . When a Clerk is Inſtituted if the apparent Motions of the Sun, Venus, and

into a Benefice, he is to exhibit his Mandate M :rcury, be conſidered for many. Years together,

from the Biſhop to the Arch -Deacon, or other they will appear to run through the Zodiac in

Perſon to whomit is directed ; and hath a Right an equal Space ofTime.
shereby to be Indufted into his Living : And if he The Reaſon of this Diverſity between the Supe

be refuſed Induktion , he hatha Remedy both in rior and Inferior Planets is not from any real Dif

the Ecclefiaftical Court, and alſo an Action of ference in theirMotions, but ariſes ſolely from the

the Caſe in the Common Law, againſt the Arch- I'differentPoſition of this Earth whichi we inhabit.
Deacon. If the Indi &tor, or Perſon to be Induc- All the Planetsare circulated round the Sun in

ted, be kept out of the Church or Houſe by Lay- one and the ſame Ratio; themore diſtant requi

Men , the Writ de Vi Laicâ lies for the Clerk ; ring a longer time for their Revolution , than

which is directed out of the Chancery to the She thoſe which are more near. Thus the Earth be

riff of the County, to remove the Force, &c. If ing farther from the Sun than Venus, is a longer

another Clergyman, preſented by the ſame Patron , time in moving round him ; and Venus than Mer

keep Poffeffion, a Spoliation is grantable out of cury : And to an Eye placed in the Sun the Mo

the SpiritualCourt ; whereby the Tithes, ec. tions of the Inferior and Superior Planets would

Shall be fequeftred till the Right be determined. appear alike uniform and proportionable to their

The Arch -Deacon rarely Inducts a Clerk by Diſtance. Butto an Eye at the Earth; as the

himſelf in Perſon , but iffues out a Warrant to all Superiors , containing our Orbit within theirs,

Clerksand Letter'd Perſons within the Arch -Dea- will appear to moveſometimes flower, and ſome

conry, impowering any of them to do it in his times ſwifter ; now to be ſtationary, and now re

ſtead .' The uſual Form and Manner of Induction trograde ; ſo the Motions of the Inferiors will ap

is , for the Inductor to take the Clerk by the Hand, pear to depend upon the Motion of the Sun, to

and then to lay it on the Key of the Church, whom they are ſo nearly joined as it were ; and

which muſt be then in the Door, and to ſay ; to us, that are in an Orbit ſo far without them ,

By Virtue of this Inſtrument, ubich is the Arch-Dea- will appear to be equal to the Motion of that

con's Warrant, I Indu &t you into the Real, Aflual, GreatLuminary.

and Corporal Pofeffion of the Re& ory or Vicarage ofA.

with all its Fruits, Profits, Members, and Appurte- 2. The Sun, Venus and Mercury, fingly confi

This done, he opens the Door, and dered, are each affected with ſuch an Inequality

puts the Clerk in Poffeffion of the Church , and ofMotion, that it is very rare for them all three;

Muts the Door upon him ; who, after he hath or indeed for anytwo of them, to agree in the

tolled a Bell ( if there be any ) comes out, and ſame Degree of Velocity.

defires the Indu &tor to indorſe a Certificate of his Indeed, if Venus and Mercury had no Motion of

Induction on the Arch -Deacon's Warrant, and that their own round the Sun , but kept an invariable

all preſent will fignify it under their Hands. Pofition with regard to him, it were reaſonable

If the Church Key cannot be had , 'tis ſufficient to ſuppoſe, that they ſhould move on almoſt

that the Clerk lay hold of the Ring of the Door, equably, as the Sun doth.But fince that apparent

and within the time limited read theCommon- Motion, with which they annually run through the
Prayer and Thirty Nine Articles in the Church Zodiac, is derived from a double Fountain, viz.

Porch . If there be no Church , he may lay his from their own proper Motion round the Sun,

Hand on the wallorFence ofthe Church - Yard, which is not very unequable in it ſelf; andfrom

& c. there being no neceſſity of Ničeneſs as to the the Poſition of the Earth ,which is continually va
Form of Induktion ; only that hemuſt have Wit- rious and changeable, in an Orbit that is without

neſs that he was truly poſſeſs'd of it . Within two theirs ; 'tis not ſtrange that each ofthe Inferior

Monthsafter this, the Clerk muſt read the Thir- Planetsſhould appear tomoveunequally,and to go

tyNine Articles , and all the Service of theDay ſometimes ſlower,and ſometimes faſter, by turns.
both at Morning and Evening Prayers , and de

clare his Affent and Conſent ; and he muſt then 3. Although the Periodic Times of Venus and

alſo read the Biſhop's Engliſh C-rtificate, in which Mecury in the Ecliptic through the Courſe of
is the Declaration of his Conformity ,and of all the Year are thus accurately equal to one an .
this he muſt have two or three good Witnefles; other ; yet the Periodic Times of Venus, ifreckon'd

Tt from

nances.
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from any one preſent Pofition to the Sun, to a will be ſooner, and oftner more fwift, than that

like ſubſequent one, if comparedwith the Pe- ofthe Earth ; and therefore their Periodic Times

riodic Times of Mercury in a like Poſition, will muſt be unequal..

appear to be of a muchlonger Length.

For this Inequality of the Periodic Times, ac- 4. Theſe Inferior Planets are never either in

cording to the unequal Diſtance from the Sun, is Oppofition or in Quadrature to the Sun ; but al.

agreca Ble to the eftabliſhed Law ofthe Heavenly ways more near to him, than to occaſion thoſe

Bodies : For Venus is nearer to the Sun than the Phenomena : For Mercury goes no farther from

Earth, and Mercury then Venus. Wherefore the the Sun than about 28 Degrees, and Venus not a

Periodic Times ofVertus, conſidered in themſelves, bove 48 Degrees ; ſometimes to the Eaſtward,

and with regard to the fix'd Stars, are not a little andſometimes to theWestward . Thatneither

Shorter than thoſe of the Earth ;and thoſe of of theſe Planets can come to be in Quadrature,

Mercury ſhorter than the Periodic Times ofVenus, much leſs in Oppo fation to the Sun, will be plain
And though theſe Motions ſhould be conſidered from the following Scheme,
by a Spectatorat the Earth ,he would find in them Let the Circle B FCE be the Earth's Annual

the famc Inequality : For the Motion of Mercury Orbit ; ADGH the Orbit of Venus ; and NMK
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thatof Mercury. The greateſt Elongation ofVe been obſerved of Mercury, by the uſe of long and

nus from the Sun is determined by theAcute An- good Teleſcopes.

gle L BA, made by the Line Bų drawn from Theſe Pbaenomena have quite overturn'd the

the Sun to the Earth, and the Line BA, which is Ptolemaic Syſtem of the Heavens ,
be

a Tangent, to the Orbit of Venus. In like manner accounted for thus : Since all the Planets, as well

the Acute Angle LBN will determine the grea- as the Earth ,are Opake, Scabrous, and Spherical

teft Elongation of Mercury from the Sun. Now Bodies, reflecting every way fromthem the Rays

the Quantity of theſe Angles, in a Proportion af of the Sun falling upon them ; 'tis plain, that

fign'd ,may behad from theSemidiameters of the that Hemiſphereof any Planet only, which is

Orbits being found by Obſervation, and byTri. turned towards the Sun , will be enlightened ;

gonometrical Calculation : Or, indeed, they will the other Half of it remaining in Darkneſs. And,

be diſcovered by Obſervation of the greateft fince alſo an Obſerver here can only ſee that Half

Elongations themſelves. or Hemiſphere of any Planet, which is obverted,

or turned towards the Earth , where he ſtands ;

s. Our Modern Aftronomers have obſerv'd, if it be confidered what Part of Venus is enligh

That Venus appears bigger when ſhe begins to re- ten'd by the Sun in her different Poſition or

cede from the sun towards the Eaſt, and when Situation towards him, and what Part is ſeen by

ſhe is yet but a little diſtance from him ; but, on an Eye at the Earth in its Annual Orbit B FCE;

the contrary, that ſhe appears leſs inher Ap- (S e the preceding Fig.) it willbe plain that Venus

proach towardsthe Sun,and when ſhe comespret muſtappear leaft tous when ſhe is in R ; becauſe,

ty near him: Whereas,when ſhe recedes from the tho' The bethen the moſt near to us poſſible,

Sun towards the Weſt, then the appears leſs ; yet her obſcure Hemiſphere being towards us,

but when the approaches towards him again , the there will be but verylittle ofher enlighten'd part

again appears larger. And the ſame things have I feen : But when ſhe comes into the Poſition D,

f.
then
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then ſome part of her illuminated Dilk will be very much increaſe her Splendor, tho' leſs and

turned towards the Eye in B ; but a much grea- leſs of her lucid Disk become fill viſible. And

ter part of her obſcure or dark Hemiſphere. from thewhole it is plain, that while ſhe ismo

And ſince ſhe is of a Spherical Figure, which to a ving in the Arch H A; ſhe will appear brighteſt

diftant Eye appears asa Plane, ' tis clear that the andlargeſt,

illuminated part of her Disk muſt appear in the

form of Horns, turned from the Sun,or towards 6. The greateſt Elongations of Venus, whether

the Weft. And this is her Appearance when towards the Eaſt or Weft, are unequal,and muſt

Venus is our Morning-Star, as ſhe is commonly be expreſs'd by an unequal Number of Degrees.

called . But this Planet osoving on in her Orbit And the ſame thing is alſo true of Mercury .
to G, very near one half of her illuminated Diſk This Phanomenon hath a double Original or

will become viſible to the Eye at B ; and, con . Cauſe ; for itdepends on the Excentricity of the

ſequently, ſhe will then appear in the form of an Orbits both of Venus and of the Earth. For if

Half-Moon. When ſhe comes into the Poſition the Diftance LA in the former Fig.) of Venus

O ,more than half of her enlighten'd Hemiſpbere from the Sun ; or if L B, the Diſtance of the

will be viſible, and ſo ſhe will appear Gibboſe : Earth from the Sun, be unequal ; it cannot be ,

And when ſhe arrives at that part ofher Orbit but that the Angle L B A , in the Triangle LBA,

which p deſigns, to an Eyeat B, as before, ſhe which is called the greateſt Elongation,muſt al

will appear , as we ſay of the Moon, at Full ; that ſobeunequal : And indeed both thoſe Linesare

is, all her illuminated Disk will be viſible. The ſubject to ſuch an Inequality .

ſame kinds of Phafes Venus will put on , as ſhe

moves forward in her Orbit through Q , H , A ; 7. The ſame Dire& tions, Stations, and Retrogra

that is, in the will be Gibbofe ; in H like an dations, which we obſerve in the Courſe of the

Half-Moon , in A horned again ; but her Horns Superior Planets, are found to belong to theſe

will be turned a contrary way to what they were Inferiors ; and with the ſameCircumſtances of

in D ; that is, now to the Eaſtward, but ſtill from Change.

the Sun : And this is her Appearance when ſhe For ſuppoſe the Earth , as before, in B, and im

is the Evening -Star. moveable there, and the Planet in P ; 'tis then

The ſamekinds of phænomena belong to Mer- plain, that while the Planet moves Eaſterly from

cury reſpect being hadto his particular Orbit P to Q , to an Eye placed in B, it muſt appear
and Period of his Revolution .

Dire& , or to move in Conſequentia, as they ſpeak ;

But here we muſt take care that webe not de that is, according to the Order of the Signs:

ceived by the general Confideration of her Phaſes And ſoit will appear to do till it come to A. But

only, ſo as to think thatVenuswillalwaysappear yet, becauſe the Arches PB, Bygde, e Ś, are

brighteſt and largeſt in P, or in oro .The equal; but the Angles that they ſubtend atB, are
Appearance which Venus may ſeem to have in

unequal ; therefore the Planet will appear

her Oppoſition, as it may be called in P, will be to move unequally through thoſe Arches : For

quite altered by her coming as near as ſhe can

totheSun : And as to the Places 0 and Q , tho'l Hill nower and flower, the nearer it comes to A :
it will ſeem to move ſwifteft about P, and

Venus will ſhine with near a full Face ; yet ſhe And there it will begin to appear Stationary, or

will bethen ſo far from the Earth , that her Dif- not to move at all : And while it runs over the

tance from us will more than compenſate for the Arch A R ,it will meet with the former Lines

Quantity of her Light : Wherefore you may ex,pect to ſee her appear moftbright and ſplendid BB:, B.,By,and therefore muſtappear

when ſhe is in D orA. For ſuppoſe her to move

to be Retrograde, or to move backward, or in

from to H; thenwill ſome part of her lucid Antecedentia, as the Term is ;,that is, contrary
to the Order of the Signs. Which apparent Re

Hemiſphere be turned from us in B, and ſo can
not be ſeen , and yet the remainingluminous trogradeMotion willcontinuetill the Planet come

part comes ftill nearer totheEarth : And fince to D ; and then it will begin to be, or rather ap

her Shining, or apparent Light, increaſes in a pear to be, Stationary again ; and ſo on, asbe

Duplicate Ratio,orastheSquare of her Diſtance fore.

from us diminiſhes, her Light will bemuch
And ſhould you ſuppoſe the Earth, as it is,

moreincreaſed by her Approach to the Earth,than moving in the Orbit BFCE; when thePlanet

it will beleſſened by our leeing leſsof her illumi- moves fafter than the Earth , it will even then ap

nated Dilk. So alſo ſuppoſe her to move from H pear to be Dire&t; when at an equalPace with it, :

to 4, or yet farther on; hereftill the Quantity of Stationary ; and when ſowerthan it, it will ap

her illuminatedpart decreaſes,but the duplicate pear Retrograde, as before; tho' the Times and

Increaſe of her Approach to the Earth willyet I dations willnot be the ſame, asif the Earth
Places of theſe Directions, Stations, and Retrogra

make her Splendour increaſe. But between Aand R, the Decreaſe of her vifible Light will be indeed food till : As willbe eafily underfood
greater than what herAcceſs towards the Earth by a little Confideration of the Figure above ; or
can compenſate ; and ſo her Light will conti- | bywhat is ſaid on this Head underthe Words
nually diminish more and more, ill The willfet Superior Planets in this Vol.II.

Heliacally, and ſo become inviſible. Thus alſo

while thePlanet is moving from P towards Planets being inclined to that of the Ecliptick,

8. The Planes of the Orbits of the Inferior

rable, in compariſonofthe Partsofherilluminated the ſame Phenomena will ariſefrom thence in

Dilk,whichwillbe turned away from us ; and, kind,as in theſame Caſe ofthe Superiors ; only

conſequently, hewillappear moreobſcurel
yin itis worth

taking noticeof,thatthePlaneofthe
ethan ſhe willin P : But between Q and H, Orbit of Mercurymaking an Angle with that of
and ſo towardsA,her Approach to theEarthwill the Ecliptick of very near ? Degrees, he hath the

Vol. II.

greatest Latitude of any ofthePlanets ; and there

foreTt2

1
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fore will be ſubject to the greateſt Anomalies of

Latitude.
But to bring this into a Series, it is necefſary

firſt to prove, That every Power raiſed from a
9. It is ſometimes, but rarely, obſerv'd of Binomial, ( without regarding the Co-efficients)

theſe two Inferior Planets, That their Bodies conſiſts, or is compoſed of two Ranks or Series of

being interpoſed between us and the Sun, they Powers; one increafing from » " - ", or 1 , to n ",
appear like Spots in the Plane of his Disk.

And 'tis plain, that this will happen whenever and the other decreaſing from N to Nº
their Conjunction with the Sun falls on , or near and each Member in one is multiplied into its

either of the Nodes of their Orbits : Juſt as the correſponding Member in the other reſpectively ;

Moon appears to eclipſe or hide part of the Sun's as may appear thus :

Face, when her Conjunction happens in or near

the Nodes of her Orbit.

NN N"

INFINITELY Infinite Fractions. In Phil. Col- N+n 2 Nn
twice

lect. N. 3. Dr.Rihood proves that Infinitely Infinite

Fractions, or all the powers of Fractions, whoſe

Numerator is 1,, are all of them together equal

to Unity, or to an Unite. Again,

The Demonftration is Short and Univerſal.

And from hence he deduces, by way of Corol. NNN N " xml

lary, that there are not only Infinite Progrefrons, or

Progreffions in Infinitum ; butalſo , infinitely fur
3NNN N

Nt93

ther than one kind of Infinity. That theſe In 3 Nunc N" - ? xn" thrice

finitely Infinite Progreffions are notwithſtanding com N " . - " X12"

putable and aggregable into one Sum ; and that

not only into a FiniteSum, but into one ſo ſmall,

as to be leſs than any affignable Number. That And ſo it will always be ad Infinitum . Q. E. D.

of Infinite Quantities, ſome are equal, others Hence theſe two Corollaries.

unequal : That one Infinite Quantity may be COROLLARY I.

equal to two, three, or more Quantities, whe

ther Infinite or Finite .

INFINITE Series. In Vol . I. I have ſewn
That the Co - efficient of the ſecond Term in

that this Method of Infinite Series took its Riſe any Power raiſed from a Binomial, is always

from the Arithmetick of Infinites, and hath been
= n the Exponent of the higheſt Power,

purſued with wonderful Sagacity and Penetra
COROLLARY II.

tion by ſeveral of our Excellent Modern Alge

braifts. The Uſe of this Method in the Ex

traction of Roots I have, in ſome meaſure, ſhewn
That the Root or Side of m " the unknown

in the former Volume, from the Ingenious Mr. Quantity is always multiplied into the ſecond

Ralphſon and Mr. Ward : What here follows is Term of the known .

more Univerſal ; and is from Parſons's and Wa

ftell's Arithmetick. Now from the latter, it is evident we are ( in

this Cafe, but to makeuſe of the two firſt Mem

A= to theAbſoluteNumb: inanyEquation. bers of the Powerof ſuch Binomial ; and by the

n = to the Exponent of the higheſt Power. firſt wemay expreſs the Co -efficient of the ſecond

x = to Root or Quantity ſought.
Term , by n the Exponent of the Power : There

Let

N= any known Number taken atpleaſure.fore the former Equation will now ſtand thus ;

nan unknown Number.

1 , p, q, r, s, & c = to the reſpective Co

efficients of the given Equation.
+ iXN" En N ”N - in = pxn" - ' = _ , "

Then will ntn = x ; and
N " - ? * r *

Home

1 X *" = P *** - ! qx - , rxx

F, & c. = , repreſent any Equation what #p- ; N " ** » * , & c. = 1.
ſoever.

Now to find the value of n, or the unknown

Andbecauſe N + is ſuppoſed equal to Quantity, itis plain, that thoſe Members into
ſuch a General Equation may be thus expreſſed : which it'is multiplied, will be the Diviſor with

FIXN + n " = XN + n " - ' = q * the ſame Signs , and the others the Dividend , but

with contrary Signs, as being to be tranſpos’d to

N + n Irxn + n " - , & c. = A. the other ſide of the Equation : Therefore firſt,

1

N+qxN"-2

112

N "

12

A + 1XN" = PXN
pc.

IX N

px n *
# 4 x ”- + rXN

*px.-,^ " - q * N - 3 " x N Br.

1

Which
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Which Theorem exhibits all pofſible particular contrary to thoſe in the Equation, and in the

ones, for extracting of Roots, according to the Diviſor the ſame reſpectively.

firft ſort of Mr. Ralphſon's ; agreeing exactly with

them, as will be found on Tryal ; always remem- But N+ *= * : Therefore ſecondly,

bring that the Signs in the Dividend muſt be

- 2

A + IX N" + px N"- * # 9X N

***
N". ', Oc..

71 I n2 13 3

XE

1x, " - ' p x
N " - ? + 9x N + gx

IX
N "-4 , Soc.

N"

N"

11-12

Which gives us all thoſe of the ſecond fort univer that N*- * = 1, or

ſally : But in this Caſe the Signs both in the
- = 1, that Unity will

Dividend and Diviſor will be the ſame as in the

given Equation reſpectively : As likewiſe it may neither multiply nor divide ; as alſo that N"

be proper to take notice, that if any Term be

wanting in the Equation, the ſame muſt be omit. = 0, or N" N" = 0, and any Quantity ,

ted in either Theorem reſpectively.
Now from either of theſe two Generals, to de- multiply'd into o, is = 0 ; and when either Cafe

duce any particular Theorem , for finding the Root happens ( which always will, except where the

of any given Equationſ we need only conſider, llaft Term is wanting) the Theorem is determined.

Therefore,

Suppoſe any Equation, as
By the firſt General Theorem , By the ſecond General Theor.

A + N
x = A

AN

2 N

A - N *

2 N

* = A.

A

3 N2

N4

4 N?

X4 = A .

A + 2 N ;

3N ?

4 + 3 N °

4 N

A + Na

T
h
e
n

w
e

ſ
h
a
l
l

f
i
n
d

1
2
=

** px = A

x px =1

A - N * ° N

2 N + $

A + N ' - PN

- 2N+p

A—NPN

4N ' + 3pN ?

A - IPN ' IqN

3N + 2PN + 1

2N + P

A - N

-2N ++

A + 3 N4 + 2 N

4N + 3pN ?

1 + 2N ' PN

-3 N ° 2ØNq

*4# px' = A

N'

x + px' + q * = A,&C.

And after the ſame manner for any Equation

whatſoever.
Let N be any Number taken at Pleaſure, as be

fore.

T be = Theorem , inwhich N muſt always be
of its laſt Value found.

Thus having the particular Theorem , the Ap

plication in either Caſe is as follows :

Then the Proceſs will be of the

Second General Theorem .

Firſt General Theorem .

N the ift . + T = N the 2d . Then T= N the ad. Then

N the 2d . + T= N the 3d . Then TEN the 3d. Then

N the 3d . T= N the 4th . Then T= N the 4th . Then

N the 4th . T = N the sth, Egoci T= N the sth , Ego.

Some of which Values of N will terminate in 1, and Ratio = 2, Viz . Firſt 1, then 2, then 4

the true Root ſought, if it have one : But if it then 8, then 16, then 32, Sc. Places.

be a Surd , then the Value ofN will proceed in. It is likewiſe obfervable, That the firſt Gene

to an Infinite Series, but may be proſecuted near- ral Theorem converges, by finding out a Number

er the Truth than
any aſſignable: Which Series, to be added to, or ſubtracted from the laſt Value

each Operation, will proceed in Number of Places, of N, (as it ſhall be affected with + or - ) until

in a Geometrical Progreffion ; whoſe firſt Term is n be = x ſought. So the laſt converges by N it
ſelf,
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3 N:

a Lateral Saccordingly.

ſelf, whoſe Value, at each Operation, ſhall grow | rence being only in the laſt Figure, which would

nearer and nearer, until it be = to x ſought. be corrected the next Operation. Secondly, That

We may alſo take notice, that though n be x will proceed into an infinite Series, if a Surd.

affumed never ſo far from the true Root, yet it Thirdly , That each Operation gives double the

will converge to it by renewing the Operation. Number of Figures of the latt.",

But the Work may be much Thorened , in caſe

we point the given Equation ( if it will admit
3. Suppoſe ****= 2839,8241 = A. Seek

of it ) both in the abſolute Number and Coefficients, * by Theorem 1 .

according to their reſpective Degrees of Adfection :

And take firſt 1 , then 2, then 4 , Soc. of thoſe A N4

Points, (from the firſt) each Operation : For it is Then n = = T, and take N = 10 .

evident, the Coefficients increaſe in their Powers,

as the higheſt unknown Term decreaſes ; there

Therefore 10 - T3-3)= y = N the ad.
fore the abſolute Number is of the fame Power

with the higheſt unknown Quantiry.
. : 7 + 1=+4)= 7,4 = Nthe 3d.

One Inſtance may be ſufficient to explain it :
: 7 - T(S-1 )=7,3 =%, the true

Suppoſe therefore this Cubic Equation were to be
Biquadratick Root fought.

pointed ;
4. Suppoſe xxxx = 2839,8241 = 1, as be

Viz . xxx + 25 xx+ 836x= 53297
fore. Seek x by the ſecond Theorem .

Or xxx + xx + 9 * = A.

A+ 3N4
Then % 4N- = T, and take N = s.

Then it would be xxx + 25ix + 836x = 5329;

For the abſolute Numb. is a Cube and are pointed Therefore T = 5,6 = Nthe 2d,
Co-efficients q a Square

. : T= 8,2 = N the3d.

. : T= 7,4 = N the 4th.

And the like Method for any other Equation,
• : T = 7,3 = N the sth = x = true Root

where it will admit of it. ſought.

From which two laſt Examples it appears ;
Now to apply this laſt, we are totake

the Firſt Operation xxx+ 2xx +
First, That either Theorem will find the true Root,

8x= 53

if it have one. Secondly, That it matters not,
Second Operation xxx + 25 * x+ 836x = 53297 whether N be taken above or below the Root, nor

how far from it.

And conſequently the Value of the Coefficients as

well as the abſolute Number alters, ſo long as

there are Punctations. ş . Suppoſe xx + 589x = 987459orxx + px

A - Ni - PN

But by a few Numerical Operations, the ſaid = 4. Seek * by Theor.I.(i.e.) n =
2Nte

Notification, as well as the Method of the Pro

ceſs of each Theorem , will be further illuſtrated :

Therefore, Becauſe of the Pun &tations we are to take,

1. Suppoſe_ x * = 2 = A. Seek x by the 1. Operation xx+ 5x98
firft General Theorem . And ſuppoſe

xx+ 58x= 9874
N= 8.

3 . 4x + 587 * = 987459
A - A²

Then x = = T, and take N= I ;
2 N Therefore 8 - TE-, 2) = 78 = N the ad .

. : 78 - T=-3,4)= 746 = Nthe 3d.

Therefore 1 +T (5,5) = 1,5 = N the 2d. . : 740 — T ( = - 3,34 ) = 742,66 = N the

. : 1,5 - T - 083) = 1,417 = N the 3d .

• : 1,417 -T(=-002783) = 1,414217 = . : 742,66 - T ( =-,012689 ) =

N the 4th . 742,647311 = x ſought.

• : 1,414217 –T = , 00C003437622 ) =

1,414213562378 = N the 5th = %. 6. Suppoſe xx --- 20x = 53482, or xx - px

= A. Seek x by the ſecondGeneral Theorem .

2. Suppoſe xx = 2 = A. Seek x by the

ſecond General Theorem . A + N ?
Then x= = T , and take N= 250.

2N

A+N?
Thenx = 2 N N ,= T, and take N=1 , as be.

Therefore T = 241= N the 2d.

fore . . : T = 241,4 = N the 3d .

. : T= 241,475 = N the 4th .

Therefore T = 1,5 = N.the 2d. . : T= 241,477860 = N the sth. = x

. : T = 1,416 = N the 3d . ſought.

. : T= 1,414315 = N the 4th .

. : T= 1,414213562373 = N the sth . From theſe two la ft it is plain ; First, That

there is no abſolute Neceſſity for Punctation.

Secondly, ThatPunctation does nevertheleſsſoorten

By which it is evident ; Firſt, That both the Work, where it can be done.

Theoremsamountto the ſame thing ; the Diffe
But

= T.

2 .

4th.
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But I hope I have ſaid enough to make the

whole Matter, as well as the Manner, of Procee- 3. The Sun ſhining into a darkened Room thro

ding plain and eaſy to the meaneſt Capacity a Hole of an Inch broad, at 2 or 3 Foot from

Andtho' I have given Numerical Examples no it, he placed a Sheet ofPaftboard, black'd well

farther than an affected Quadratic , yet ' tis the all over ; and which had in the middle a Hole

ſame to any Degree of Power or Affection whatſo about of anInch ſquare for the Light to paſs

ever ; regard being hadto its proper and particular through. Behind the Hole, on thePafboard,he

Theorem ,deduc'd from either ofthe general ones: faſtnedwith Pitch the Bladeofa ſharp Knife, to
INFINITESIMALS, ( 18 ſome Writers call intercept ſome part of the Lightwhich paffed

them) are fuch Quantities as are ſuppoſed to be through the Hole. Both Paffboard and Knife

infinitely linall. were placed perpendicular to theRays of Light,
INFLECTION .

Thenplacing the Paſtboard ſo that all the Light
INFLEXION of the Rays of Light. Sir Iſaac fellupon the Hole in it, and part of it on the

Newton, in his Excellent Opticks, Book 3. makes Blade of the Knife there placed, while the other

theſe Experiments and Obſervations on this ſur- Part went bythe Edge ; he let that partwhich
prizing Phenomenon. paffed by , fallon a white Paper, 2or3 Footbe

yond the Knife ; and there ſaw 2 Streams offaint
1. That in a well darken'd Room , a Hole, Light ſooot out both ways from the Beam of Light

whoſe Diameter was ag of an Inch, being made into the Shadows, like the Tails of Comets. Their

with a Pinin a Plate of Lead; to let in the Sun's whole Length , meaſured upon the Paper at the

Rays ; he found that the Shadows of Hairs, diſtance of 3 Foot from the Knife,was about 6

Threads, Pins, Straws, & c. placed in that Beam or & Inches ; ſo that they ſubtended an Angle at

of Light, were very conſiderably broader than the Edge of a Knife of about 12 Degrees.

they ought to be,ifthe Rays of Light bad paſſed

on by thoſe Bodies in Right Lines : And for In- 6. Heplaced anotherby the former ; ſo that

ftance, that the Hair of a Man's Heads whoſe their Edges were parallel and look'd towards

Breadth was about the280th part of an Inch, did, one another ; ſo that a Beam of Lightmight fall

at the diſtance of 12 Foot from the Hole, and 4 on both; and ſome of itpaſs through between

Inches from the Hair, caſt a Shadow which was them. And when the Diſtance between their

a both part of an Inch_broad, or four times its Edges was about the 400th partofan Inchin

ownBreadth ; at 2 Foot from the Hair, the breadth, the Stream of Light thatpaſſed through

Shadow was ten times as broad as the Hair ; and parted in the Middle, and left a Shadow between

at the diſtance of 10 Foot, it was 35 times as the two Parts : And this Shadow was fo black

broad. And he found, that it was not material, and dark ,that all the Light which paſſed between

whether the Hair was encompaſſed withAir, the Knives, ſeem'd to be bent and turned afide to

or with any other pellucid Substance : For if the the one hand or the other. As the Knives ap

Hair were placed between poliſhed Glaſſes, with proach'd , the Shadow between the Streams of

Water between them, the Shadows were all one ; Light grew ftill broader ; till at laſt, on their
as were alſo the Shadows of Scratches made on Contact, the whole Light vaniſhed ; Hence I

the Surface of poliſhed Plates of Glaſs, and of the gather ( ſaith he) that the Light which is left bent,
Veins of ſuch 'Glaffes : And therefore the great and goes to theinner Ends of the Streams, paffes

Breadth of theſe Shadowsmuſtariſe from ſome bytheEdges oftheKnivesat the greateſt diſtance:

other Cauſethan the Refraction of theAir. It is And this Diſtance, when the Shadow begins to

plain alſo from this Experiment,that theRays are appear between the Streams, is about the 800th

bent, and turned a fide, in paſſingby the Hair,& c. part of an Inch : And the Light, which paffes by

and that the Hair acts on the Rays of Light at a the Edges at leſs Diſtances, ismore bent, and
goes

good diſtance as they paſs by it. And he ſhews, to thoſe Streams which are further from the di

that the Action isſtrongeſt on the Rays which paſs reet Light.

by at the leaſt Diſtances, and grows weaker as

the Rays are further from it . 7. The Fringes above mentioned alſo appear'a

in this Experiment. And he gathers from this

2. He obſerved that the Shadows of all Bo and the former Obſervation, that the Light of

dies in this Lightwere border'd with 3 parallel the firſt Fringe paſſed by the Edge of its Knife at

Fringes of colour'd Light ; whereof that next a Diftance greater than the footh part of an Inch ;

the Shadow was luminous. It was difficult to and the Light of the two or three Fringes at ftill

diſtinguiſh theColours,unleſs theLightpaſs’d very greater Diſtances ; and conſequently , that the

obliquely on a white Paper,and then they exhi- Rays, which cauſed the Streams of Light, pafied

bited Colours in this Order from the Shadows,viz . nearer tothe Knives Edges than any other.

Violet, Indico, Pale-blue ; Green, Yellow , Red ;

Blue,Yellow ,Red ; Pale-blue, Pale- yellow , Pale- 8. Two Knives, whoſeEdges were ground
red .

truly ſtrait, were placed ſo (by ſticking their

Points into a Board with their Edges towards one

3. He took accurately the Meaſures of theſe another ) as to make an Angle of above 1. 54.

Fringes, which he there gives in a Table. Here thro'a Hole,the 42d part of an Inch wide,

And in the 4th Obſervation he ſhews, That the the Beam of Light was let into the dark Room ;

Breadth of theFringes (when caft obliquely ona which madethe Fringe appear, at the diftance

ſmooth white Body) ſeem'd to be in the Progreſ. of 10 or 15 Foot from the Hole, and on a Ruler

fion of the Numbers, inj, v ' ; and their In- held obliquely; at the diſtance of half an Inch

tervals in the ſame Proportion with them ; i. e. from the Knives, parallel to the Edgesof the Sha

the Fringes and their intervals together to be in dows, and without growing fenfibly, broader till

the continued Progreſſion of 1. Ñn V *, *, they met in Angles equal to that made by the
or thereabouts.

Édges
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Edges of the Knives, where theymet and join'd / made only by the Point of a Needle in a Ýlate

without croſſing. But when the Ruler was plac'd ofMetal. And theſeFimbrie,or colour'd Fringes

at a much greater diſtance, the Fringesgrewbroa: ſeem to be made by a kind ofundulatory Motion

der as they approached,and after meeting croſs’d or Infection of the Rays,as they come near the
one another, and then grew yet much broader. Extremities of Bodies, the three different Co.

lours of the Fringes ariſing from three ſuch dif

9. From hence he concludes, That the Diſtances ferent Inflections.

at which the Fringes paſs by the Knives are not

increaſed nor altered by the Approach of theKnives ; INGENUITAS Regni, was formerly uſed to

but that the Angles, in which the Rays are there fignify the Freeholders, or Commonalty of the

bent, are much increaſed by thatApproach: And Kingdom , which were called Ingenri, Liberi, and

alſo, that the Edge of the Knife, which is nea : Legales Homines : But the Word was not reſtrained

reft any Ray, determines which way the Ray.ball only to Plebeians ; fince in the Reign of Hen . I.

be bent, and the other Knife increaſes the Flexure. it was given to the Chief Barons,

In obſerving
INGENUOUS, in the Civil Law Senſe, is

one that was born of a Woman that was made

19. He found, that when the Fringes of the Free any time after his Conception , and before
Shadows of the Knives fell perpendicularly on a his Birth .

Paper at a great diſtance from the Knives, they IN Gröſſe, is a Term in Law for what belongs

were in the form of Hyperbola’s. to the Perſon of any Lord, and not to the Ma

nor, Lands, &gc, as a Villain in Grolle, an Advow
11. When heplaced a Priſm at the Hole (made fon in Grife, &c.

with a ſmall Pin ) to refract the Light, he found INHOC, the ſame antiently with what is now

that the Shadows of all Bodies held in the co- in the North called an Intock; and in Oxfordſhire,

lour'd Light between thePriſm and the Wall Hitchin , or Hitching ; being an Out-part or

were bordertd with Fringes of the Colour of that Cornerof fome common Field plow'd up and

Light only in which they wereheld : And alſo, ſow'd (uſually with Oats or Tares) and ſome

that the fringes in the Red Light were largeſt, times fenced off with a dry Foot Hedge, and

and thoſe in the Violet, leaſt. Wherefore, the Rays, within that Year in which the reſt of the Field

which made theſe Fringes in the Red Light,paſs'd lies fallow . It ſeems to be derived from in ,

by the Hair at a greater diſtance, than thoſe within , and Hoke, a Corner.

which made the like Fringes in theViolet : And INLAND, is an old Word found in Doomſday

conſequently the Hair,in caufing theſe Fringes, acts and other old Books, and fignified that Parc

alike on theRed Light, or leaſt refrangible Rays, of any Land or Manor which lay next to the

at a greater diſtance and on the Violet, or moft Manſion -Houſe, and which was uſed by the Lord

refrangible Rays, at a leſs diftance ;and by thoſe himſelf; whence it was called Terra Dominicalis,

Actions diſpoſed the Red Light into larger, and Demeſnes, in oppoſition to Utland or Outland,

the, Violet" into ſmaller, and the Lights of in- which was in Tenancy. Theſe Inlands the Feu

termediate Colours into Fringes of intermediate diſts call Terras Curtás, ac intra Curtem , Cours

Bigneffes, without changing the Colour of any fort Lands, or ſuch as were appropriated to the Court
of Light. When therefore the Hair, in the firſt or Houſe of the Lord . So

and ſecond Obſervation , being held in the com- INLANTAL , Inland or Demeſne, was oppo

mon white Lightof the Sun, caſt a Shadow bor- fed to Delantal, or Out-land, or Land - Tenanted .

der'd with three Fringes ofcolour'd Light ; thoſe INMATES, are ſuch Perſons as are admitted

Colours ('tis plain)did not ariſe from any new (for their Money) to livein theſame Houſe with,

Modifications impreſs'd on the Rays of Light by and which go in atthe ſame Door, jointly with

the Hair, but only from the various Inflections, others to whom the Houſe belongeth ;and which

whereby theſeveral ſorts of Rays were ſeparated are not able alſo to maintain themſelves. Theſe

from one another ; which before Separation, by are inquirable in a Court- Leet. See Kitcbin ,

the Mixture of their Colours, compoſed the White Fol. 45.

Beam of the Sun's Light ; but, whenever ſepa- INNATE IDEAS. Taking the Word Idea in

rated, compoſe Lightsof the ſeveral Colours the largeſt and moſt extenſive Senſe (ſee Ideas in

which they are originally diſpoſed to exhibit. Vol. II.) for whatſoever is the Object of our

And this mightily confirms his Doctrine and Underſtanding when we think ; whether it be

Theory of Colours, as indeed allkindsof Expe- Phantaſm , Notion , Species, &c. or whatever it is,
riments and Confiderations do . See Colours.

that the Mind can be employ'd about in Think

ing.

Theſe wonderful Properties of the Inflation of The excellent Mr. Locke, in his moſt uſeful

the Rays of Light are cauſed by a Body acting at a Eſſay on Human Underſtanding, hath plainly pro

diſtance on the Rays ; and yet this Action of In- ved there are not any ſuch things as Innate Ideas

A &tion is the ſtronger, the leſs ſuch diſtance is : or Principles : Tho' fome Writers will needs have

So that perhaps the Attraction which cauſes it ſuch primary Notions, as have been called xosre's

don't exert its Sphere of Activity beyond ſuch a cúvodi, to be as it were Characters ſtampt on the

diftance. The Rays of Light alſo themſelves, as Mind of Man, which the Soul receives in its ve

they differ in Refrangibility, are diverfly in flettedin ry firſt Being, and brings into the World with

mention' by Sir Is. Newton in his excellent op: " That which hath led Men into this Mitake,
ticks, Lib . 3 . and before obſerved by Grimaldevs ſeems to have been , Firſt, a Notion of the mighty

to ariſe from any ſmall Bodies , ſuch as Hairs, Advantage of ſuch Innate Ideas for the due Di.

Wires, &c. placed in the Sun's Rays, let into rection and Regulation of the Human Mind ;

a well darkned Room , by a very ſmall Hole, and therefore ' tis reaſonable to ſuppoſe our Gra

of cious
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cious Creator ſhould have furniſhed the Naſcent And if our reaſoning Faculties, affenting to the

Mind with them : And , 'fecondly, that there are Truth oftheſe Principles, as ſoon as we under

many Truths to which we pay fo early and ſpee- ſtand the Words they are expreſs’d in; be an Ar

dy an Affent, that they ſeem to be Innate, and gument that they are innate ;, it will prove too

interwoven as it were in our very Natures and much: For it will conclude all other. Propoſitions to
ftampe and impreſs’d originally on our Minds. be ſo too ; which we conſent to as ſoon as we un

To the former ' tis ealy to anſwer ; That, if derſtand the Terms : Such as two and two make

the fame Advantages will accrue to theHuman four, &c. A Square is not a Circle ; Redneſs is not

Mind, from having a Power given it by God, 'Sweetneſs, & c. andten thouſand ſuch others; to

by Study and Thought eaſily to gain ſuch No whoſe Truth the Mind, at firſt propoſing, aſſents.

tion or Principles ; there is then no need of fup- Beſides, no Propofition can be innate, unleſs

pofing them innate : And ifthis Power can and their Terms are innate ; or thoſe Ideaś which

doth exert it ſelf early and eaſily, and enables thoſe Termsexpreſs. And as no one ever ſaid
usto affent to the Truth of ſuch uſeful Notions that wordsandTerms areinnate;ſo in the whole

and Principles; as ſoon as ever the Terms expreſ. Courſe of his Book Mr. Lockſhews, how and

fing them are underſtood, 'tis much more eaſy after what manner both Simple, Compounded,

and natural to ſuppoſe thePower of obtaining and Abtract Ideas come into the Mind : And he

them innate, than the Propofitions and Notions ihews, that the Notion of Principles being innate,

themſelves. Our Author might have thought it came probably from hence : That there being a

enough to Refute this Do &trine ;, by ſhewing (as bundance of plain and obvious Truths, towhich

he admirably and clearly doth) how we may at the Mind pays a readyAffent asſoon as the Terms

tain to all the Knowledge we have, barely by the that expreſs them are underſtood; it was a much

uſe of our natural Faculties, and without the eaſier and ſhorter way for Men to ſuppoſe them

help of any innate Impreſſions: For it ſeems as innate there, than to trouble themſelves about

anreaſonable to attribute Truths to be owing to the Way and Manner of their coming into the

the Impreſſions of Narare and innate Characters, Mind from without, by Obſervation and Expe

which we find we can gain by the Exerciſe ofrience.

our Faculties ; as to ſuppoſe thoſe Colours to be INORDINATE Proportion, is where the Or.

innate in our Eyes ; which on opening our Eye- der of the Terms are diſturbed.

lids will bepainted therefrom external Objects,
ÎNSCRIBED Bodies : On Gunter's Se tor, are

by theOperation and Action ofLight. ſometimes placed two Lines anſwering one an

But becauſe ſome prejudicate Notions have other,and called the Lines of Inſcribed Bodies, and

long prevaild per contra, and which one can are eaſily known there by the Letters D, S, I, C ,

hardly oppoſe without Cenſure ; he gives us the O, T, which fignify, the Dodecahedron, špbere ;

Reaſons at large, that made him doubt of the Ico fihedron, Cube, Ogahedron, and Tetrahedron.

Truth of thatreceived Opinion ; which are in The Uſes of theſe Lines may be theſe.
fhort ſuch as theſe.

That ſhould they argue that there are certain The Radius of a Šphere being given, to find

Principles both ſpeculative and praktical , which the sides of ihe Five Regular Bodies inſcribed

are univerſally agreed on by all Mankind : This in it.

doth not prove them innate, wereit true in Faet,

if another way can be aſſign'd how Men may 2. The Side of any of the Five Regular Bodies

come to ſuch an univerſal Agreement in the
given , to find the Radius of the Circum

things they conſent to . fcribing Sphere.
But indeed there are none ſuch , to which all

Mankind give an univerſal Conſent. If you take If the Sphere be firſt given , apply its Radius
the speculative Principles into view ; ſuch as, over in thePoints S, S, on each Leg ofthe Sector.

Whatſoever is, is : ' Tis impoffible anythingfould be If any of the other Bodies be firtt given, apply

and not be at the ſame time, & c. Though theſe its Side over between its proper Letters; ſo the
have a ſettled Reputation as Maxims; and deſer- Parallel taken between the Points of the other
vedly ; yet are they ſo far from having an uni- Bodies, ſhall be the sides of thoſe Bodies, and

verſal Affent froin Mankind, that a great Part maybe inſcribed in the Sphere, whoſe Radius is
of it doth not ſo much as know them : As all Chil- the Diftance between S and S.

dren and Idiots, and indeed every one that is not INSCRIBED Hyperbola, is ſuch an one as lies

uſed to internal Reflexion, and abftra&ted Reaſo- entirely within the Angle ofits Affymptotes ; as

nings. But theſe bave Souls ; and theſe Souls the Conical Hyperbola doth .

have theſe Impreſſions, it ſeems, ſtampt upon INSÉCTIVOROUS Animals, are ſuch as feed
them ; only the Stamp cannot be ſeen ; the Im- on Inſects : See Birds.

preſſion is ihere, but 'tis inviſible ; the Notion is INSECTS, a kind of living Creatures ſo cal

there, but they don't know it ; the Propoſition is led by Ariſtotle and Pliny ; becauſe of their ha :

there , but the Mind - is ignorant of its Truth! ving certain Inciſure, Cuttings or Indentings, in
" Tis plain therefore, 'tis there to no purpoſe : Where and about their Bodies. The Greeks called them
fore , he that hath a right Notionof the Wiſdom 'Erloge. The Judicious, Mr. Ray-inhis Muthodus

of GOD, will conclude it is not there at all . Infe &torum thus diftinguiſhes theſeveral kinds of

If it be ſaid , Theſe innate Principles lie dormant. Infe &ts.

and inviſible there, till the Soul comes so the uſe of

Reaſon 'tis plain they were there before to no Inſexts, ate ( 1.) either 'Auflapágoalce, or ſuch as

purpoſe: And if it be fullymade appear, that the do not change their Form ; Or, (2.) Metquogpá

Exerciſe of our Reaſoning Facultywillhelp usto jeva; ſuchas do really change their Form .
them another way ; 'tis highly probable they are

never fo impreſſed, and innate, at all. ៤ Thord

Vol. II.
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Thoſe that do not change their Form are ving under Ground, with a Forceps at the Tail ;
either ( 1.) " Amode without Feet, or (2.) Pedata ( 4. ) A White ſort, with ſquare black Spots on

with Feet ; and of theſe there are ſome kinds its Back ; (5.) The Farinarium , bred in Meal, of
that cait their Skins. a whitiſh Colour.

; ous

0

Inſi &ts without Feet are either Terreſtrial, or Sinaller fort : Some of which arefound about

Land Infekts, or Aquatick.
the Bodies of Animals ; As ( 1.) the Cimex , or

Wall-Louſe , of a ſtinking Smell; (2.) Ricinus,

Terreſtrial Infe&ts are either fuch as are produ- the Tick ;(3.) Pediculus, the Common Loule";

ced onthe Land, orin the Earth ; and not in the (4.) Pediculus ferusſeu Inguinalis, the Crab-Laufe ;

Water ;as the Lunebrici Terreſtres which are ei- | (5.) Pulex the Flea ; of all which there are vari
ther of the larger fort, and are called Dew -Worms kinds .

or of a ſmaller fize : Andof theſe there are Red Others are not troubleſome to Animals ; as

and Green, with Yellow Tails : Which laſt are ( 1.) One that in Bigneſs and Figure reſembles a

commonly called Gilt-Tails. Loure, but is very nimble and ſwift, and is

Orſuch as arefound in the Bowels of Animals : found in Books and rotten Wood ; (2.) Another

And of theſe ſome are found in the Inteſtines of there is with a very long Body, and a forcipita

Men ; as ( 1. ) the Lumbrici Teretes ; (2.) Lum. ted Tail ; (3.) The Black Infect, found often in

brici Lari, which are called alſo Tænie. ( 3.) Cr- the Flowers of the Chelidonium ; (4.) A Subterra

curbitini, which ſome will have to be only the neous fort, a little whitiſh ; (5.). One that skips
Fragments of the Tenie : (See Nich, Andri M. D.

like a Graſhopper, but is much leſs.

De Varis VermiumSpeciebus.). (4.) The Aſcarides,

which are chiefly found in theRe &tum . 2. Aquatick. As ( 1.) the Pediculus Marinus

Thoſe Wormsthat are found in the Inteſtines Grandis,which adheres to Fiſhes ;(2.) TheSquil

of Beaſts are of two ſorts, the Oblongi and Pellu- la Fluviatilis, with a Pyramidal Tail, and two

cidi, of the thickneſs of a Horſe-Hair ; and Hairs, or Briftles at the End.

therefore called Vermiculi Setiformes : And the

Breves and Craffiores, which often are found in

Horſes, and are called the Botrs. Inſects not changing Form , and having right Feet,

To this Genus of Terreſtrial Infe&ts many Na. are either with a Tail, as the Scorpion ; orwithout,

tural Hiſtorians refer Snails , whether with or as the Spider ; of which ſome ſpin no Web, have

without Shells. but two Eyes, and very long Legs, as the

Opilio, or the Shepherd.

Water Infietswithout Feet, not changing Form , Some do ſpin a Web ; and of theſe they count

are either of the three ſorts : ( 1. ) The Aranea Colceftrenfis Abdo

mine tumido, Jubrotundo Sy elato ; (2.)TheSpider

Greater fort , which have a. peculiar wayof with the Thorax, or middle Part of its Body,

moving , by firſt fixing their Head to the as big as the Abdomen ; ( 3.) The Spider with the

Ground, and then drawing up their Tail to. I long Abdomen , found among Reeds, Rulhes,
wards it , egoc. Of theſe ſome are Teretes, round Grafs, by c.

and ſmooth ; of which are three forts ; As the 2. The Ricini Octopodes, which are ſome more

Medicinal Hirudines, or Leaches ; the common Black. Aat and compreſs'd ; as the rambling Ticks that
Horſe -Leaches, and the Af colour'd Sea - Leaches : run o'er the Bodies of Animals, but don't faften ;

But there is alſo a ſort of this kind that is ſmal- and ſome more round and thick, which do ad

ler and flatter, which is found ſticking to Stones here to the Skin.
in the Bottoms of little Brooks.. 3. The Syrones or Mites.

Leffer fort, which have a different way of

crawling or moving from the former. Theſe Inſects not changing Form , and withfourteen Feet,

alſo are either Round or Flat : Of the Round fort and therefore by Mr.Ray called Tergaperraude

there is one that is Black , with two ſmall Horns národd, are the Afelli : ' of which there are

on its Head ; and is found ſticking to wet Stones three forts : As,

in the watery Tops of Hills : Andanother, which 1. The Sea-Aſellus ; the longeſt and largeſt of

is Red, of about a Fingers's length, with a For- all ; living amongſt the Rocks
ceps at the Tail, found at the Bottom of Filh . 2. Aſellus Lividus; which rolls itſelf up into a

Ponds and ftagnant Waters. Ball. The Common Wood-Lice, Sows or Cheſs

The Flat fort are very ſmall and thin, and are Buggs.

called Flukes ; being ſometimes found in Waters, 3. AſellusAſininus, with a forked Tail , not

and ſometimes in the Branches of the Porus rolling itſelf up. To this Species may be added

Bilarius in Sheep the Aſellus Marinus Figura brevioris, rulling itſelf

up ; (2.) . Aſellus Aquarum dulcium , with long

Inſects not changing Form , and having Feet, are Legs, and two Briffles on its Tail ; (3.) Pulex

either (1.) Hexapoda, with fix Feet; (2.) Octapoda, Aquaticus, both in Freſh and Salt Water; (+)
with eight Feet ; ( 3.) with fourteen Feet ; (4.) Pediculus Aquaticus, which faſtens upon Filh .

Polypoda, with many Feet.

Inſects not changing Form , with twenty-four Feet.
Thoſe that have but fix Feet are either, Theſe have the eight Fore -Feet leffer, and the

fixteen Hinder ones larger. There are two kinds

1. Terreſtrial ; and theſe of a Larger kind ; As of them obſervd, both with long Bodies , one

( 1.) TheYellowiſh Infect found in rotten decaying larger, andof an obſcure Colour, among the

Oaks ; (2.) The Black one onthe Ground, called Rocks by the Sea - fides ; the other of a Silver

by Mouffet, Vermivorous ; ( 3.) The Black one lia i Colour, found in Houſes.

1

There
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There is a Kind with thirty Feet, of an ob- Sting in their Mouths like the Cimices or Ticks.

long Shape, Cheſnut Colour, and full flattiſh 10. The Scorpius Aquaticus, with a Sting alſo

Body, uſually lying under Logs and Trunks of in its Mouth.

Trees. 'Tis very agile and ſwift. 11. The Muſcæ Aquatice ; called by Androrais

dus, Apes Amphibie.

Inſects not changing Form, with many Feet ( cal- 12. TheHemerobius; or Ephemera, or Diaria, of

led monumode ) are ſome on Land ; and either Swammerdam .

roundiſb in Body, with all their Legs riſing out of 13. The Forficulă, or Auricularia.
the middle of the Belly (nearly ) as the Fulus ; or fet, p. 175 .

more flatand compreſs’d , with their Legsnot ri

fing as before from a Point in the middle oftheir The Second Species of Tranſınutation includes

Body, but growing alongon the sides ; as the ſuch Inferts as undergo a double Metamorphoſis;
Scolopendra. And ſome of this kind are or Change of Shape.

Aquatick ; of which Mr. Ray makes three Dif- 1. Into a Chryſalis, or ſomething analogous to

ferences : (1. ) the Corniſ Luvas, uſed for Baits it.

in catching Fiſh , with 38 Legs, and a ſmooth 2. Intoa Flying Infe &t.

roundiſh Body ; ( 2.) The Scolopendra Marina, Theſe kinds of infe&ts; a while before their

Corpore plano ; ( 3.) Animalculum Bicorpor, or ra- Change, lie quite ftill without Food or changing

ther Bicaudatum , lying in the Clefts of Stones Place ; and in reſpectof their Wings are

under the Salt Water. 1. K :) Córteeg, or Vaginipennia, as theScarabei,

Beetles.

Inferts which do really undergo a Change of their 2. 'Aybautes , whoſe Wings are open and ex

Form are called Melanoppéusva ; of which Swam- panded : And the Wings of theſeare either Fa

merdam hath given the beſt Account : Tho' he rinaceous, as the Papiliones, Egor. or Membranous,

ſhews that this Word is improperly uſed, fince as the Apes, Mufce, & c. and theſe are either

there is by no means any real Transforınation , Dittelg., with two Wings, or Tetgérteeg, with

but only an Explication of the Parts of the Ani- four Wings.

mal, latent before in Miniature (as it were in the The Scarabei may be divided ( 1.) In reſpect of

Orum or Nympha, likethe Plant in the Seed) and their Horns, into the Naſicornis, Bucerota and
an Encreaſe of all the Parts by proper Degrees. Cervus Volans, or Taurus. ( 2.) In reſpect of their

The firſt Species of Tranſmutation or Change Antenne , they are of many kinds of which

( which Swammerdam makes the ſecond) is Inftan- the moſt eminent are thoſe called Capricorni.

taneous; there being no fenfible Reft or stop be- ( 3.) With regard to their Motion; as the Salta

tween the Old and the New Form : And the Intrices. (4.) With regard to their Colour, as

fects of this Order don't loſe their Motion at the Cantharides.

Time that they ſhift the Pellicula , at leaſt To the Beetle Kind may be referred the

not to Appearanee. And Swammerdam deſcribes Cicindela , or Glow Worm : The

the ſecond Order of Change to be, when the Staphylinus, called by Willoughby wproxeagonte

Vermiculus (leaving the former Shape of theNympo : The

pha, with which itappeared in the Egg, and ſub- Proſcarabæus, or Oyl-Eeetle ; ſo called from its

fifted without Food) now beginning to feed ,hath emitting from its Joints a kind of Oyl, on its be

its Membersor Parts viſibly increaſed, and ſtretching preſſed or ſqueezed.

ed out, and takes the form of a new Nympha, The Anelytra , with farinaceous or mealy

which is not without Motion , and from thence Wings, are called Papiliones , Butterflies ; and

Becomes a Flying Inſect. Ofthis ſort arë, theſeare either Diurnal, or Nocturnal, or the Pha

1. The Libelle ; or Perle,which are produced læna .

from an Infect of fix Feet; ( vid. Mouffet, p . 322.) The Specifick Diſtinction of the Diurnal is ,

who takes it for the Pulex Marinus, as in the pre- that they always ſettle with their Wingserect;

ceding Page be calls it the Locuſta Aquatica . Out are produced from an angulous Aurelia , and have

of the Cruſtaceous Skin, or Husk, of this Inſect, their Antenne Studded (Clavatæ.) Of theſe there

the Libella breaks by a Fiffure, which begins be- are about so kinds obſerved in England.
tween the Eyes , and is continued to the Roots The Notturnal Butterflies, or the Phalena, are

of the Wings, and is there join'd to the Lateral vaſtly numerous ; and cannot very clearly be
Fiffures. methodized. But for Memory and Diſtinction's

2. The Cimices Silveſtres; whoſe Characteriſtick fake they may be divided into,

Marks(according to Willougl:by) are (1.) A long 1. The Geometrigene, which come from the

Proboſcis, not ſpiral, but ftrait ; ( 2.) Their up- Eruca, ( called Geometra, from the manner of its

per Wings to the middle are thick, and like Walk, which is Anfatini, by curling up its Back

Leather ; thence to the Ends thin and membra- like the Handle of a Cup, & c.) with 8 or 10 Feet.

nous ; ( 3.) There is the Figure of St. Andrew's 2. Such as come from Eruce , with 14 Feet.

Croſs on their Backs . Ofthis Kind, which is very numerous, there hath

3. The Locuftæ ; which Willoughby refers to been diſtinguiſhed the Phalana Faſciata ; whoſe

the Inſecta Apelapópowta: Wings are in Patches or Area's of different Co.

4. The Grylli Campeſtres. lours. Phalena Lineata , whofe Wings are mar

5. The Grylli Domeſtici, or Crickets.
ked with tranfverſe Lines . Phalana Punctata ,

6. The Gruillo Talpa, Mole Cricket ! whoſe Wings are mark'd with one or more

7. The Cicada, or Graſhopper . Points . And theſe excepted , all the others are

8. The Blátta, according to Swammerdam . diftinguiſhed into greater and leffer, and of a mid

9. The Tipule Squatice , which run very dle fize between both . One of the larger Kinds

ſwiftly on the Surface of the Water, and have a may be diſtinguiſh'd alſo by their inner Wings
Vol. II . running out beyond the upper, when they fit or

U uz seft :
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reft : And another by the Appearance of the Fi. | thoſePlaces where the Eruca's, which are hatched

gure of Eyes upon the Wings : And a third, by out of them , are to have their Food . (3.) There

their long Tailsand narrow ſharp Wings ; which is a kind ofGluten, by which the Female fattens

by ſome are called Phalena Predatrices, or Acher Eggs to the bearing Buds of Trees, &c . fo

cipitsina. that the Rains cannotwaſh them off. (4.) Thele

The Anelytra, with membranous Wings, are Eggs will not be hurt by the greateſt Froft.

Bees, Flies, Walps, Bombylii, Crabrones, & c . And
to this Kind the Culex Vulgaris ( vid. Swammerdam , Mr. Andry, in his Book De la Generation de

P. 95. Hift. Inſects) or Gnar is referr'd ; as alſo vers dans le corps de l'Homme, Paris &zo. 1700 .
the Formica , or Ant. takes notice, that the Ancients were miſtaken in

denying that inſeats did breath , on the Account

And hither muſt be referr'd ſuch Water Inſects of their wanting Lungs : For modern Obſerva

as are cover'd by a Tbeca ; according to the Ob- tions do convince us, that Inſets have a greater

ſervations of Willoughby. And theſehave either Number ofLungs than other Animals, The An

1. An immoveable Theca, or Caſe, which is cients thought alſo that Infests had no Blood, be

fixed to the Stones , and this Caſe is either of a cauſemany of them hadno red Liquor like our

round Figure, or of one more compreſſed and Blood : But 'tis not the Colaur, but the Uſe
fat. of the Liquor that is to be regarded. They

2. A moveable portable Theca ; and theſe are believed allo that Infe &ts had no Hearts ; whereas

conmonly called Phryganea. our Microſcopes do now diſcover, that when

And this Theca is either, Inſects have ſeveral Lungs, they have alſo ſeveral

1. Strait ; and that either compoſed of Straws Hearts ; and in particular 'tis found that Silk

and little Feſtucæ, lying parallel one to another ; Wormshave a continued Chain of Hearts, from

of which there are two kinds ; a Greater, where the Head alaoſt to the very Extremity of the

the Feftuce are two Inches long ; and a Leffer, Tail. And'tis thisNumber of Hearts and Lungs
which is very common, and are called Straw- that 'occaſion thoſe Inſects to give Signs of Life

Worms: Or elſe the Feftuce lie tranſverſely, and a long while after they are divided into ſeveral

are ſhorter ; having ſometimes pieces of Shells Parts. He obſerves alſo that 'tis wrong to call

and Stones intermix'd with them . Others, whoſe Inſects imperfect Animals, ſince they want no

Caſes are ſtrait alſo, have no Feſtucæ; but always Parts eitherneceffary orconvenient for their uſe,

either Sand or Gravel. And of theſe, ſome have and to render them compleat in their Kind.
the Thecæ round, and are called Cod -Baits : Others

are flat and compreſſed. Mr. Poxpart affirmsthat the Earth-Worms and

2. Crooked ar Herned , which rụn tapering. Of Round -tail'd Worms, which are found in the In

theſe Mr. Ray reckons four kinds ; a greater and teſtines of Men and Horſes, & c . alſo Snails.and

leſſer Black fort , and a greater and lefſer Alh- Horſe-Leaches , are Hermophradites ; but that
colour'd one . ſuch Worms as become Flies, and silk -Worms,

Theſe all produce Flies with large Wings, are not fa, being of no Sex, but are Nefts full of
like Butter-flies. real Animals, which we ſee in time come out

with Wings. Hiſtoire de l'Acadam . Royale des

The Third Species of Tranſmutation is a fim Sciences Anncé 1699 .

ple Change from aVermiculus to a flying Inſect ;

but yet with a ſenſible asotia , Rejt or Stop , be Writers about Infeets.

tween one Form and the other,

This Change Swammerdam thus deſcribes : Hiſtoria Generalis Infectorum , Pars prima. By

“ The Vermicle, excluded from the Egg, gets 1. Swammerdam . Ultraject. 1669.410 .

" Nouriſhment, by little and little, from with- Job. Goedartius de Inſectis cum Appendice. By

“ out ; and under that firft Skin or Covering hath Dr. Lifter. 1682. 4to.

“ its Members increaſed by degrees ; not flipping Malpigbius de Bombyce.

« it, or putting it off, as other Vermiculi do when Experienze intorno alla Generatione de gľ Inſetti.

“ they change into Nymphe , but aſſuming the By Fr. Redi. 1668. 410.

“ FigureofaNympbain įr : For a time 'tis quite Moufeti Theatr. Infectorum Lond. 1634. cum

és motionleſs, till the ſuperfluous Moiſture is eva- Fig.

“ porated, and then in a few Days recovers its Mart. Lifter Hiſtoric Animalium Anglie Tres

“ Motion again , and then cafting off this şkin, Tractatus : Unus de Uraneis ; Alter de Cochleis, tum

" which is as it were double , it becomes a Flię." Terreftribus tum Fluviatilibus ; Tertius de Cochleis

Of this kind are our Fleſh - Flies ; and all the Marinis. Lond. 1678. Ejufdem Exercitatio Anan
Nymphe Vermiformes ; the Veſpa Ichneumones, &c. tomica de Cochleis de Limacibus. Lond. 1694.

8vo.

As to the Generation of Inſects, Dr. George Gor

den, in Philoſ. Tranſact. Nº. 237. from the Ob- INSINUATION of a Will, in the Civil

ſervations he had made about the true Origin of Law , fignifies the firf Production of it, or the

Caterpillars, concludes very well ; ( 1.) Thatwe leaving it Penes Regiftrum , in order to his Pro
ought not to believe that apy Infects are bred of bate.

Corruption, and not ex Ovo, only becauſe we INSTALLMENT, iş 3 Settlement or ſüre

cannot diſcern the particular Manner of their Placing of any perſon in his proper Place : See

Propagation ; becauſe there are and may be 20 Car. 2.6. 2. ' Tis ſometimes confounded in the

more full Diſcoveries inade of that Kind acci. Law with Abatement : The Word is chiefly uſed

dentally, where the Proceſs is not viſible to the for the Induction of a Dean, Prebendary , or o

naked Eye. ( 2.) The Female Inſects of all kinds ther Ecclefiaftical Dignitary , into the Poffeffion

of Fliesand Butter- Aies do put their Spawn near l'of his Stall, or Proper Scat, in the Cathedral
Church
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Church to which he belongs. 'Tis ſometimes Names in this Volume and the former ; I have

called Inſtallation. at the End of this Volume given you the Figure's

INSTAURUM , is uſed in old Deeds for a and Deſcriptions of ſome others, which are not

Stock of Cattle ; and was commonly taken for only very Curious and Accurate, but in a great

the whole Stock upon a Farm ; as Cattle, Wag: meaſure alſo New and Non -deſcript.

gons, Ploughs, andall other Implements of Hul- INSULATA Columna, in Architecture, is a

bandry. So Inftaurum Ecclefie was uſed for the Pillar which ſtands alone,like an Ifand , as it
Books, Veſtments, and Utenſils belonging to a were, in the vaſt Ocean of the Air. Evelyn's

Church , And Inftaurata Terra was Land ready Parallel.

ſtock'd with all things neceffary for the Uſe of INSULT, is a Word uſed in the Military Art,

the Farmer. Inftauratio is often uſed in this for attacking any Poſt with open Force, without

Sonſe by our old Hiſtorians and M.S. uſing Trenches , Saps, or any common Ap

INSTITUTION, is the A &t of the Bishop, proaches. 'Tis uſual to Infule thus the Counter

or one Commiſſioned to A &t for him ; whereby carp of any Place , that they may not give the

any Clerk is inveſted with the Spiritualities of a ' Enemy time to fire their Mines, which they have

Rectory or Vicarage. prepared

The Clerk kneels down before the Biſhop INSUPER, is a Word uſed by the Auditors

while he pronounces the Words of Inſtitution, of the Exchequer : In their Accounts they ſay, So
( Inftituo te Rectorem Ecclefiæ de A. B. cum Cura A- much remains Inſuper to ſuch an Accountant :

nimarum , Sgs accipe Curam tuam ego meam ) and That is , So much remains due on ſuch an Ac

the Clerk holds the written Inſtrument, with the count.

Epiſcopal Seal annexed, in his Hand during the INTAGLIO'S, are Precious Stones engraved

Ceremony. But the Clerk muſt have Induction with Heads of Great Men, or Inſcriptions, & c.

after this, without which he hath no Right to his ſuch as are often ſet in Rings, or Seals.
Temporalities, if the Benefice be not a Donative. INTER Canem a Lupum , was an Expreſſion

Before the Clerk is Inſtituted ,bemuſt ſubſcribe formerly uſed for Twilight. In the North this is

the 39 Articles of Religion , in the Preſence of the called in ſome places Day- ligla's Gate ; and in

Ordinary (or his Subſtitute : ) And the Ordinary others, betwixt Hauk and Buzzard. In Herefordſhire

is not bound to offer thein, but the Clerk is to ' tis called corruptly the Muck-Shade, i . é. Mock

offer to Subſcribe them ; and he muft Subſcribe Shade.

them without Reſerve, Exception or Qualifica- INTERDICT, was a Cenſure formerly in

tion , or elſe his Inſtitution is ipſo facto void and Aided by Biſhopsor Ordinaries in Times of Po

null ; and the Church is ſtill vacant. pery ; forbidding all Sacraments and Divine Of

At the ſametime the Ordinary requires the fices (except Baptiſm to Children, and theSa
Clerk to ſubſcribe the other 2 Articles mention'd crament of the Eucharift, and Extream Unction

in Can . 26. about the King's Supremacy, and at the Point of Death ) to be performed within

the Lawfulneſs and Uſe of the Liturgy. any Pariſh , Town, Country, or Nation ; and

The Clerkmuſt alſo, before Inſtitution, ſubſcribe fometimes they prohibited them within ſuch Places

to that Part of the Declaration enjoin'd by the to be preſent at Divine Service in any other

Aa of Uniformity , 14 Car . 2. C. 4. Viz. I will con- Place. This Cenſure was commonly inflicted

form to the Liturgy of England as by Law eſtablipd. ona Pretence that the Privileges of the Church

Before Inftitution hemuſt alſo take the Oaths had been violated by the Lords, Magiftrates, or

mention'd in the firſt Statute of William and Mary, Princes of any Place or Nation . In the Reign of
c . 8. inſtead of the former Oaths of Allegiance and our King John this Kingdon lay under a Papal

Supremacy, required by Stat. i Eliz. c, I. Interdict for above fix Years together : It began

And then be muſt take the Oath againſt Si- 4. D. 1208. In our Common Law the Word
mony , enjoin'd by Can . 40. and the OathofCa INTERDICTION is uſed alfo in the ſame

nonical Obedience. All this before Inftitution . Senſe as in the Canon Law ; where 'tis deſign'd

And he is to have Certificates given him of his to be Cenſura Ecclefiaftica probibens adminiſtrationem

ſubſcribingthe Declaration, containd in the A& divinorum :And thus 'tis uſed 24 H.8. c . 12.

of Uniformity, in Engliſh, in a diftinet Inftrument, INTEREST. Beſides the Ways of Com

under the Hand and Seal of the Biſhop ; and of puting Interest, both SimpleandCompound, which

his other Subſcriptions and Oathsin Latin . you will find in Vol. I. I fhall here give you an

The Clerk ought to have, by all means, Wit- other very plain , eafy and ready Method, of

nefies of his Inftitutiox, his taking the Oaths, Computing all Simple Intereſt and ' Diſcount ; as

making Subfcriprions, Sr. and therefore he alſo the way to find the Amount or preſent'Va

Should defire ſome preſent to write their Names lue of any sum of Money ; or of any Annuity,
on the Back of his Inftruments ; and make Me.

or other Yearly Payment, Etc. for anyTerm, not
morandums who they are, and where they live. exceeding an Hundred Years : And this from the

The Church , by Inftitution, is full, againſt all Accurate and Uſeful Tables of Mr. John Smart,

Perſons but the King ; and the Clerk by it of the Town- Clerk's Office in London. And in

may enter upon the Glebe, and take the Tithes ; order to this, the following Table of Shillings,

but he cannot Lett or Graxt them ; nor Sue for Pence and Farthings, reduc'd to the Dęcinal Parts

them , if they are refuſed to be paid. of a Pound, are previoufly neceffary.

After Inſtitution the Clerk is to receive a write

ten Mandate from the Ordinary to the Arch

Deacon, or other proper Perſon, in order to his

Induction ; which fee .

INSTRUMENTS. Beſides the ſeveral uſe .
STILLINGS ,

ful Inſtruments, both Mathematical and Mecha

nical, which are deſcribed under their proper

ز
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SHILLINGS, Pence, and FARTHING s, reducd to the

.Decimal Parts of a POU N D.

Decimal

d . Parts of a

Pound .

Decimal

d . Parts of a

Pound.

S.
S. d .

s .

Decimal

Parts of a

Pound .

S.

Decimal

d. Parts of a

Pound.

- I

I
I

1
.
1
7

-

-

I

.I

.2

.001042 -7+ .030208

.002083 -73.03125

.003125 7.032292

-1.004167 - 8 .033333

1.005208 - 84.034375

-1.00625
8.035417

.007292 81.036458

-2.008333 -9 1.0375

25.009375 -91.038542

- 2- .010417 -91.039583

-3.011458 -94.040625

-3.0125 10 .041667

-3:1.013542 107.042708

-3.014583 10.04375

- 31.015625
10.044792

-4 .016667 II .045833

-46.017708 11.046875

4.21875 II5.047917

-44.019792 11.048958

-5 1.0208.33 .05

-57.02 18751 - 1 4.051042

-57.022917 - I 1.052083

-51.0239581-1-1.053125

-6 1.025 1.054167

-67.026042 ||-1 -1.055208

6.027003 || -1 -1.05625

-6 * .028125.11-1-11.057292

-7 1.029167 Il - 2 1.058333

24.059375.|| -1 |-911.089583

-1-2.060417 ||-11-91.090625

. 1 | 24.0614581 -1 10 1.091667

-1 -3 1.0625 - 1 10.092708

-1 -3 + .063542 | 1-1 10.09375

1 -3.064583 ||- 1 10.094792

-1-3.065625 11-111.095833

4 .066667 ||-1114.096875

1-431.067708 ||-11.097917

-11-45.06875 -11.098958

-1-44.069792 1-2

-11-5.070833 ||-3 .15

-11-57.07187511-4

-1-5 :0729171105 .25

-1 -51.073958 ||-6 • 3

- 1 -6 1.075 -7 .35

-1 -67.0760421-8

-11-64.077083 || -9 .45

-1 -6.078125 || 10 .5

-1 -7 1.079,167 || 1 • 55

-1-77.080208 || 12 .6

-1 -7.08125 13 .65

-1-77.082292
|14

-11-8 .083333||15 -75

-1-87.084375
|16 1.8

- I -811.085417 || 17 1.85

-1 -84.086458 || 18 .9

-11-9.0875
19 .95

-11-971.088542

-

-

.4

-1
1
1
1

.

C
-

· I

I
I
1
1

3

- I - I

3

- I
-

Knowing thus the Uſe of theſe Decimal Ta

Examples of the Uſe of the preceding Table. bles, all the Buſineſs of Simple Intereſt will very

eaſily be underſtood and diſpatch'd as followeth .
What Decimal Part of a Pound is 7 d . ?

Look in the Table for 7 d . and even with it
Simple Intereft.

you will find .029167, which is the Decimal

required. The Yearly Intereſt of any Sum of Money is

had , by only multiplying the Prineipal Sum by

What Decimal Part of a Pound is 17 5. 6 d . ? ' the Hundredth part of the Rate of Interest : For

You will find the Decimal of 17 5. to be .85 , the Product in Decimals is the true Anſwer.

and the Decimal of 6 d . to be .025 ; which ad

ded, makes .875 , and anſwers the Queſtion. Examples.

What is the Value of this Decimal .09375 in 1. What is the Intereſt of 75 Pounds for one year,

Shillings, Pence and Farthings ? at the Rate of 6 l . per Cent . ?

Look inthe Table, and you will find it to be

1 s . 10 d . s . 75 = Principal.

.06 = the Hundredth part of 6 1.

Note, If you cannot find in the Table the ex 1. s. d .

act Decimal ſought for, take that which is 4.50 the Product ; which is 4 10 00

neareſt to it, and you can never err above

half a Farthing. 2. Wat

+
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1

4

per Cent.

0
0
a
u

9

10

: i !

2.What is the Yearly Intereſt of 1971. 175, 6 d . The Intereſt of one poind for one Days at all Rates,
at 3 l. per Cent. ? from 1 , to 10 per Cent.

157.875 is the Decimal for 1571. 19 s. 6 d . At il. per Cent. is..000027397260- & c. as above.

.o5 tbe Hundredth part of 5 Pounds. .000054794512

3 .000082191781

7.89375 which is the Decimal anſwering to .000109589041
7 l. 17 s, '10 d. the Intereft of

5 .000136986301

157
lo 17 s. 6 d . for one Year at sli

.000164383562

:.000191 780822

And ſo for any other Rate or Sumwhatſoever. 8
.00021917808

.000246575341

When thus the Intereſt for one Year is found,
.000273972603

divide it by 365 ; the Quotient will be the In

tereft for oneDay:

And when thus the Intereſt of one Pound for

Thus.or being the Intereſt of one Pound for one Day, and at any Rate, is found ; Then that
one Year ; if you Divide that Decimal by 365 Intereſt multiplied by 2, 3 , 4, 5, 6, 7, 8, and

( continuing the Work aslong as you pleaſe )you & c. givesthe Intereſt of any Sum of Money, at

will have C002739726028, &C for a the ſame Rate.

Quotient'; which will be the Intereſt of one

Pound for one Day ; and at one per cent. Take an Example at 3' 1. ped Cent.

Then will this Decimal.000027, & c. found as Intereſt of 1 l. for one Day, is .608219178

above , if you multiply, it continually by the .O0016438356
Principal, the Number of Days, and the Rate of .00024557534

Intereft, become of itſelf an Intereſt Table for
..ob32876712

any Sum of Money, for any Time, and at any
.00641095890

Rate, 6

! .0004931 $ 068

។ .00057534246

Example. 8
.oop65753424

.0067397260

What is the Intereſt of 150 l. for 355 Days, at 6 l.

Andthen ' tiscaſy to find, thatthe Intereſt of

ile being, as before, dd0082, eo. That of
.00002739726028

150 10 will be .000822 *

.008219

410958904200 .082192 *

365
.821918 *

100000
8.219178

150000000033000 82.191781

Becauſe moting the Point of Separation Atill

9.00000000198000 Which Decimal gives the one place nearer to the LeftHand, multiplies

Anſwer near enough for any any Decimal by to, 100 , 1000 , Sc. as is ſhewn

Ure to be 9 Pounds, under Decimals .

And thus the following Tables of Daily Inte
By the ſame Rule .02 Divided by 365, will reſt were made.

give in the Quotient the Intereſt of one Pound

for one Day, at a per Cent, and ..3 Divided by The Reaſon ofthe Stars above, ſet to ſome of

365, will do theſame at 3 per cent. And thus the Numbers, is onlyto fhew that in the Con

theſe Nụmbers following were found . traction of a Decimal Fraction to fewer places,

isis proper to add one to the laft Figure retain'd,

when the next Figure to it, which is omitted ,
exceeded 5 .

9

per Cent. ?

?

100

1000

10000

1000000

6

3

INTEREST

1
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INTEREST for One Day, at 3 , 4 , 5, and 6 Pound per Cent.

per Annum .

7000

At 3 l. per Cent.perAr.At 4 l. per Cent per An. || At 5 l.per Cent.perAn |Atol.per Cent. per An.

Principal. Intereſt. Principal. Intereft . Principal. Interest. Principal. Intereſt.

10000000 821.9178 10000000 1095.8904 10000000 1369.8630 10000000 1643.8356

9000000 739.7260 9000000 986.3014 9000000 1232.8767 9000000 1479.452 1

8000000 657.5342 Sob0000876.7123 3000000 1095.8904 8000000 1315.0685

7000000 575.3425 7000000 767.1233 7000000-958.9041 7000000 1150.6849

6000000 493.1507 6000000 657.5342 6000000821.9178 6000000 956.3014

5000000 410.9589 5000000 547.9452 5000000 684-9315 5000000821.9178

4000000 328.7671 4000000 438.3562 4000000 547.9452 4000000 657.5342

3000000 246.5753 3000000 328.7671 3000000 | 410.9589 3000000 493.1507

2000000 164.3836 2000000 219.1781 2000000 273.9726 2000000 328.7671

1000000 82.1918 1000000 109.5890 1000000 136.9863 I 000000 164.3835

900000 73.9726 900000 98.6301 900000 123.2877 900000 147.9452

8qoopo 65.7534 800000 87.6712 800000 109.5890
800oo0 131.5068

700000 57.5342 700000 76.7123
700000 95.8904 700000 115.0685

600000
49.3151 бооооо 65.7534 600000 82.1908 600000 98.6301

sooooo 41.0959 500000 54.7945 500000 68.4932 500000 82.1918

400000 32.8767 400000 43.8356 400000 54.5945 400000 65.7534

300000 24.6575 300000 32.8767 300000 41.0959 300000 49.3151

200000 16.4384 200000 21.9178 200000 27.3973 200000 32.8767

100000 8.2192 100000 10.9589 100000 13.6986 100000
16.4384

90000 7.3973 90000 9.8630 90000 12.3288 goooo 14-7945

80000 6.5753 80000 3.7671 80000 10.9589 Sonoo
13.1507

70000 5.7534 70000 7.6712 70000 9.5890 70000 11.5068

60000 4,9319 60000 6.5753 60000 8.2192 60000 9.8630

50000 4.1096 50000 5.4795 50000 6.8493 50000 8.2192

40000 3.2877 40000 43836 40000 5.4795 40000 6.5753

30000 2.4658 30000 3.2877 30000 4. 1096 30000 4.9315

20000 1.6438 20000 2.1918 20000 2.7397 20000 3.2877

10000
.8219 10000 1.0959 10000 1.3699 10000 1.6438

9000 .7397 9000 -9863 9000 1.2329 9000 1.4795

8000 .6575 8000 .8767 8000 1.0959
8000 -1.3151,

7000 • 5753 7000 .7671 .9589 7000 1.1507

6000 .4932 6000 .6575 6000 .8219 6000 .9863

4110
5000 • 5479 5000 .6849 5000 8219

4000 -3288
4000 .4384 4000 • 3479 4000 .6575

3000
.2466

3000 3000 .4110 3000 .4932

2000 .1644 2000 , 2192 2000 . 2740

1000 ,0822 1000 1000 .1370 1000 .1644

900 .0740
900 .0986 900 .1233 900 , 1479 .

800 ,0658 800 800 1096 800
.1315

709 .0575 700 .6767 700 .0959 700 1151

600 .. . .0493
600 .0658 600 .0822 600

.0936

500 .0411 500 .0548 soo .0685 500 .0822

400 .0329 1 400 400 0548 400 .0658

300 .0247 300 .0329 300 .041'1 300 .0493

200 .0164
200 .0219 :0274 200

0329

50082 100 .0110 .0137 100 0164

90 : .0074 90 .0099 90 .0123 90 .0148

80 .0066 .0088 80 OLIO 80 .0132

70 .0058 70 .0077 70 .0096 70 0115

.0049 60 .0066 60 .0082 60
.0099

50 .004.1 50 0055 50 : .0068 50 .0082

40 .0033 40 .0044 40 .0055 40 .0066

30 .0025 20 .0033 30 .0041 30 .0049

20 .0016
.0022 20 .0027

.0033
10 .0008

IO .001
.0014 1ο .0016

9 .0007 9
.0010

9 9

8

.0015

.0007 8
.0009

8 .00II 8
.0013

7
.2006 7 .0008 7 .0010

.0012

6 .0005 6
.0007

6 .0008

Is

.00jo

5120004 5 .0005 .0007 .0008

4 •• 0003 4 .0004 4 .0005 4 .0007

3 3 .0003 3 .0004 3 •0005

.0002 .0002 .0003 .0003

000I .0001 I .0002

INTEREST

5000

-3288

2000

•3288

.1096

.0877

.

-.0438

200

100
100

so

бо

20 20

.0012

O
o
r
o
n
t
m
a
t

-N
w
a
u

a
u

c
o
w

1
6
0
0
0

f;

0002

2 2 2

1 I I .0001
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INTEREST for One Day, at 7 , 8, 9, and 10 Pound per Cent.

per Annum.

50000

.

7000

At 7 l.per Cent. per An. | At 8 l. per Cent per An. |At 9 l. per Cent. per An || Atrol.per Cent. per An.

Principal Intereſt. Principal. Intereſt . Principal. Intereft . Principal. Interest.

10000000 917.8082 10000000 2191.7808 100000no 24657534 10000000 2739.7260

9000000 726.0274 9000000 1972.6027 9000000 22 19.1781 9000000 2465.7534

8200000 : 534.2466 8000000 1753-4247 8000000 1972.6027
8000000 2191.7808

7000000 1342,4658 7000000 1534.2466 7000000'726.0274
7000000 1917.8032

6000000 150.6849 6000000 1315.0685 6000000 1'479.452 1 6000000 1643.8356

5000000 958.9041 5000000 11095.8904 5000000 1272.8767 5000000 1369.8630

4000000 767.1233 4000000 876.7123 4000000 986.3014 4000000 1095.8904

3000000 575.3425 3000000 657-5342 3000000 739.7260 3000noo 821.9178

2000000 383.5616 2000000 438.3562 2000000 493.1507 2000000 547.9452

1000000 191.7808 1000000 219.1781 1000000 246.5753 1000000 273.9 726

900000 172.6027 900000 197 • 2603 900000 221.9178 900ogo 246.5753

800000 153.4247 800000 175.3425
800000 197.2603 800000

219.1781

700000 134.2466 700000 153.4247 700000 172.6027 700000 191.7808

600000 115.0685 600003 131.5068 600000 147.9452 600000
164.3836

Soo000 95.9904 500000 109.5399 500000 123.2877 500000 136.9863

400000 76.7123 400000 87.6712 400000 95.6301 400000 109.5890

300000 57.5342 300000 65.7534
300000

73.9726 300000 82.1918

200000 38.3562 200000 43.8356 200000 49 : 3151 2000no

54.7945

100000 19.1731 100000 21.9178
100000 24.6575 100000

27,3973

90000 17.2603 90009 19.7260 90000 22.1918 90000 24.6575

80000 15.3425 80000
17.5342

80000 19.7260 Sonoo
21.9178

70000 13.4247 70000 15.3425 70000 17.2603 70000 19.1781

60000 11.5068 60009 13.1507 60000 14.7945 60000
16.4384

50000 9.5890 soooo 10.9589 50000 12.3288 13.6986

49000 7.6712 40000 8.7671 40000 9.8630 40000 10.9589

30000 5.7534 30000 6.5753 30000 7.3973 30000 8.2192

20000 3.8356 20000 4.3836 20000 4.9315 20000

5.4795

10000 1.9178 10000 2.1918 10000 2.4659 I0000
2.7397

9000 1.7260 9000 1.9726 9000 2.2192 9000 2.4053

8000 1.5342 8000
1.7534

8000 1.9726 8000
2.1918

7000 1.3425 7000 1.5342 7000 1.7260 1.9178

6000 1.1507 6000
1.3151 6000 1.4795 6000

1.6433

5000 .9589 5000 1,0959 5000 1,2329 5000 1.3699

4000 .7671 4000 .8767 4000 .9863 4000 1.0959

3000 • 5753 3000 3000 .7397 3000 .8219

2000 • 3836 2000 .4384 2000 .4932 2000

• 5479
I၀၀၀ .1918 1000 .2192 1000 .2466 , 1000

.2740

goo .1726 900 • 1973 900 • 2219 900 .2456

800 , 1534 800
• 1753

800 .1973 800
.2192

700 .1342 700 • 1534 700 .1726 .1918

600 1151 600
• 1315

600 .1479 600
.1544

500 , 0959 soo • 1096 , 1233 500 .1370

. 400 .0767 400 .6877 .0986 400 . 1096

300 .0575 320 .0658 300 .0740 300 .0822

200 .0384 200 .0438 200 •0493
200

.0548

100 .0192 100 .0219 Іоо .0247 .0274

90 .0173 90 .0197 90
.0222

୨୦ .0247

80 .0153 80 .0175 .0197 80 .0219

70 .0134 70 0153 70 .0173 70 ,0192

60 .011S
60

•0132
60 .0148 60 .0164

go .0096 50 O110 .0123 so ,0137

40 •0077 40 .0088 40 .0099 40 .0110

30 .0058 30 .0066 30 .0074 30 .0082

20 .0038 20 .0044 20 .0049
20 .005s

10 .0019 .0022 10 .0025 10 .0027

9 .0017 9 .0020 9
.0022

9 .0025

8 .0015 8 .0018 8 .0020 8 .0022

។ .0013 7 .0015 7 .0017 .0019

6 0012 6
.0013

6 .0015 .0016

5
.0010 5 .0011 s .0012 5 .0014

4 .0008 4 .0009 4 ,0010 .0011

3
.0006 3 0007 3 .0007 3 .0008

•0304 .0004 .0005 •0005

.o0n2 .0002 .0002 I .n003

.6575

700

500

400

100

n
w
s

t
o
u

a
u

c
o
u

1
6
0 I

1
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The Uſe of the preceding Tables. The Intereſt for one Day of 100000 is 16.4384

10000 is 1.6438

When the Intereſt of any Sum of Money is 6000 is .9863

required for any Number of Days, multiplythe 70 is OIIS

Principal Sum by the Numberof Days ; and the

Intereit of that Product for one Day anſwers the Principal 116070 Int. 19.0800

Queſtion
For, the Intereſt of one Pound for one hundred

Days, is equal to the Intereſt of one hundred Anſwer 191. Is.id.

Pounds for one Day.
And thus, by theſe Tables, the Intereſt of any

Example. Sum of Money, for any Time, and at any Rate

of Intereſt, from 31. to 101. per Cent. per Ann.is

What is the Intereſt of 205 1. for 438 Days, at readily found.

61 . per
. Ann. ?

For the more eaſy finding the Number of

2051, Multiply'd by 438, ( the Number of Days, froin any one timegiven, to any other,

Days ) the Product will be 116070 1. the Intereſt the following Table is made.

of which Sum take out of the Table of ol. per

Cent, thus ;

Tlie Number of Days from any Day in any one Month, to the Same Day in any other Month .

From January Febru. [ March April May June July Auguſt Septem . O & ob . Novem .Decem .

Feb. 31 Mar. 28 Apr. 31 May 30 June 31 July 30 Aug. 31 Sept. 310&. 30 Nov. 31 Dec. 30 Jan. ji

Mar. 59 Apr. 59May 61 June 61 July 61 Aug. 61 Sept. 628.61Nov. 61 Dec. 61 Jan. 6 Feb. 62

Apr. 90 May 89June 92 July 91Aug. 92Sept. 92 O&. 92Nov. 92Dec. 91 Jan. 92 Feb. 92 Mar. 90

May 120 June 20 July 122 Aug. 122 Sept. 12 ; . 122 Nov.123Dec. 122 Jan. 132 Feb. 123Mar. 120 Apr. 121

June 151 July 150 Aug.153 Sept.1530đ. 153 Nov.153 Dec. 153.Jan . 153 Feb. 153Mar. 151 Apr. 15 1 May 151

July 181 Aug. 181 Sep. 1840a. 183Nov.184 Dec. 183 Jan. 184|Feb. 184Mar. 181 Apr, 182May 181 June 182
To

Aug. 2 12 Sep. 21208. 214 Nov.214 Dec. 214 Jan. 214 Feb. 215 Mar. 212 Apr. 212 May 212 June 212July 212

Sep. 24304. 242 Nov.245 Dec. 244.Jan. 245 Feb.245Mar. 243 Apr. 243May 242 June243 July 242 Aug.243

04. 373Nov.273 Dec, 275 Jan. 275 Feb. 276Mar.273 Apr. 274 May 273 June 273 July 273 Aug.273Sept. 274

Nov. 304 Dec. 303Jan. 306 Feb. 306Mar. 304 Apr. 304May 304 June 304 July 303|Aug. 304 Sept. 304pa. 304

Dec. 334 Jan. 334 Feb. 3 37Mar. 3 34 Apr. 335 May 334 June 335|July 334 Aug. 3 34 Sept. 33508. 334 Nov.335

Jan. 365lFeb. 365/Mar. 365|Apr. 365|May 365lJune 365 July 365|Aug. 365 Sept. 365|oa. 365 Nov.365|Dec. 364

4

This Table ſhews the Number of Days, from 1. To find the Annual Diſcount of one Pound,

any Day in any one Month, to the ſame Day in at il. per Cent. Divide .on by 1.01. If at

any other Month ; as from the ift, 5th , 10th , 2 per cent. Divide .02 by 1.02. At 3 per cent.

or 20th of May, to the ift, 5th , 10th , or 20th Divide .o3 by 1.03 , & c. and the Quotients will

of November , is 184 Days : Which is thus be the ſeveral Diſcounts required .
known .

I find May at the Head of one of the Co- Thus the Diſcount of one Pound for one Year

lumns ; and looking down that Column, I find at

November, and even with it 184. 1.

But if the Queſtion is from the sth of May, Iper Cent..009900990099

to the roth of November, I muſt add s ; and the 019607843137

Number of Days will be 189. On the contrary, .029126213592

if it be demanded from the 10th of May, to the .038401538462

sth of November, 5 muſt be ſubtracted , and the
5 .04 761904 7619

Number will be 179. And thus any Number .050603773585

of Days, not exceeding a Year, are found by .065420500748

Inſpection.
8

.074074074074

If the Time exceed a Year ; as from the 10th .082568807339

of May 1706, to the roth of November 1707, .୨୦୨୦୨୦୨୦୨୦୨

add 365 to the Number found in the Table, and

the Anſwer will be 549 Days. And then the Diſcount of 11. being multiply'd

by any Principal Sum , the Product will be the

And as you may thus very eaſily, and accu- Annual Diſcount of that Principal.

rately enough, ſolve all Queſtions and Caſes of

Simple Intereſt ; ſo he next ſhews how to find Example.

the Diſcount of any Sum of Money for any Time,

and at any Rate of Intereſt, thus. What is the Diſcount of 1001. at 6 l . per Cent.

per Annum ? .056607

6

7

-

9

10



INT
I N T

.05660 , Bc. being the Diſcount of il, for one

Year, at the Rate of 6. per Cent. as above ; that

multiplied by 100 l. will produce 5.5660377, & c. And when thus the Diſcount of one Pound for
Which Decimal being reduced, gives us 5 1.135. one Day , and at any Rate, is found ; ifyou multi

2 d. and no more : And therefore that is to be ply that by 2 , 3, 4, 5 , 6, Sc. it will give the
look'd upon as the true Diſcount of 100 l.at 61. Diſcount of any Sum of Money whatſoever at

per Cent, for one Year . the ſame Rate .

And yet nothing is morecommon , than to al

low 61. for the Diſcount of 100 1. for a Year, at

61. per Cent. But he that doth ſo, certainly wrongs
Examples at 3 per Cent.

himſelf : For he ought to receive ſo much Mo

ney as, atol. per Cent. Intereſt, will amount to

100l. in one Year, which leſs than 941.65.9., d. The Diſcount for one Day of

will not do.

il.-is - .000079797845
The feveral Diſcounts of 1 1. for one Year ( as

.000159595691
above ) and at the aforeſaid Rates, being divided

3 .000239393536

by 365 , will give the Diſcounts for one Day, at
4 .000319191382

the ſame Rates ; Viz .
5 .000398989227

6
.000478787073

The Diſcount for one Day at
7 .000558584918

8 .000638382764

i l. per Cent. .00002 7126000
00078180609

.000053720118 -.000797978455
3 .000079797845

.007979784546
4 .000105374078

.079797845458
5 .000130463144

goo.
6

.000155078832

7 .000179234413

8
:000202942669 And after this manner the following Tables of

9 .000226215911 Diſcount are framed .
10

1000249066002

-

: 9 -

2

-10

100

I000

!

Vol. U.
Xx 2 DISCOUNT

l

2
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DISCOUNT for One Day, at 3, 4 , 5, and 6 Pound per Cent.
per Annum .

9000000

8000000

620.3153

900000

700000

500000

400000

300000

4.2 150

30000

.7980

.7182

.8430

At 3. L.per Cent. per An.|| At 4 l. per Cent.per AndAusl. per Cent.per Ani Atol. per Cent, per An.

Principal. | Diſcount. Principal. Diſcount. Principal. Diſcount. Principal . Diſcount.

10000000 797.9785 10000000 1053.7408 10000000 130466314 10000000 1550.7883

718.1806 9000000 | 948.3667 9000000 11174.1683 9000000 1395.7095

8000000 638.3828 842.9926 8000000 1043.7052 8000000 1 240.6307

7000000 558.5849 7000000 737.6185 7000000913.2420 7000000 1085.5518

6000000 478.7871
6000000 632.2445 6000000 782.7789 6000000 930.4730

5000000398.9892 5000000 526.8704 5000000 | 652.3157 5000000 775.3942

4000000 319.1914 4000000 421.4963 4000000 521.8526 4000000

3000000 239.39.35 3000000 316.1222 3000000 391.3894 3000000 465.2365

2000000 159.5957 2000000 210.7482 20000000 260.9263 2000000 310.1577

1000000 79.7978 1000000 105.3741 10000nn 130.4631 1000000 155.0788

71.8181 900000 94.8367 900000 117-4168 900000 139.5709

800000 63.8383 800000 84.2993 800000 104.3705
800000

1 24.0631

55.8585 700000 73.7619 700000 91.3242 700000 108.5552
600000 47.3787 600000 63.2244 600000 78.2779 600000 93.0473

39.8989 500000 52.6870 500000 65.2316 500000 77.5394

31.9191 400000
42.1496 ✓ 400000 52-1853 400000 62.0315

23.9394 300000 31.0122 300000 39.1389 300000 46.5236

200000 I5.9596
200000 21.0748 200000 26.0926 200000 31.0158

100000 7.97.98 100000 10.5374 100000 13.0463 100000 15.5079

90000 7.1818 90000 9.4837 90000 11.7417
90000 13.9571

80000 6.3838 80000 8.4299 80000 10.4371 80000 12.4063

70000 5.5858 70000 7.3762 70000 9.1324 70000 10.8555

60000 4.7879 60000 6.3224 60000 7.8278 60000 9.3047

50000 3.9899 50000 5.2687 50000 6.5232 50000 7.7539

40000 3.1919 40000 40000 5.2185 40000 6.2032

2.3939 30000 3.1612 30000 3.9139 30000 4.6524

20000 1.5960 20000 2.1075 20000 2.6093 20000

3.1016

10000 10000 1.0537 10000 1.3046 10000 1.5508

9000
9000 .9484 9000 1.1742 9000 1.3957

8000 .6384
8000

8000 1.0437 8000 1.2406

7000
7000 7376

7000 .9132 7000 1.0856

6000
6000

.6322 6000 • 7828
6000

.9305

gooo .3990
5000 .5269 5000 .6523 5000

• 7754

4000 • 3192
4000 .4215

4000 : 5219 4000 .6203

3000 .2394 3000 3161 3000 .3914 3000 .4652

2000 .1596
2000

.2107 2000 .2609 2000
· : 3102

1000 .0798
1000

.1054 1000 .1305 1000
.1551

900 900 0948 900 .1174 900 • 1396

800 .0638 800 .0843 800 .1044 800 • 1 241

700 •0559
700 0738 700 .0913 700 .1085

600
.0479 600 0632 600 .0783 600

.0930

•0399 500 •0527 500 ,0652 500 •0775

400 •0319 400 .0421 400 .0522 400 .620

300 .0239 300 300 .0391 200 0465

.016 . 200 .02II 200 .0261 200

0310

100 .0080 100
0105 100

.0139
100

0155

90 .0072 go .0095 90 0117 90 0140

.0064 80 .0084 So 0104
So

0124

70 .0056 .0074 70 .0091 70 .0109

60 .0048 60 .0063 60 .0078 do
.0093

50 .0040 .0053 50 .0065 so .0078

40 .0032 40 .0042 ·0052 40 .0062

30 .0024 30 .0032 20 .0039 30 .0047

20 .0016 .002 I 20 .0026 .0031

IO .0008 IO .001 I ( )
.0013

IO .0016

9 .0007 9 .0009 9
.0012

9

8 .0006

.0014

.0508 S .0010 8 0012

7 .0006
7 .n007 7 . .0009 ។ .NOII

6 .0005 6 .0006 6 .0008 6
• 009

s .0004 5 .0105 5 .0007 S .0008

4 ·0003 4 .0004 4 .0005 4 .0006

3 .0002
3 .C003 3 •0004 3 .0005

.0002 .0002 .0003 .0003

.000L
,0001 I .0001 .0002

DISCOUNT

• 5586

.4788

.0718

500

0316

200

80

70

40

20 20

o
n
d
e
n
o
a
c

n
o
n
t
o
n

2 2 2 2

1
I

0
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DISCOUNT for One Day, at 7, 8, 9, and 10 per Çent.

per Annum .

ID00000

90.00

1.5835

At 7 l.per Cent. per An. At 8 l.per Cent per Anol |At9 l. per Cent. per An Atrol.per Cent. per An.
Principal Diſcount. Principal. Diſcount. Principal.| Discount Principal. Dilcount.

JO000000 792.3441 10000000 2029.4267 10000000 12262.1591 10000000 2490.6600

9200000 613.1097 9000000 1826.4840 9000000 2035.9432 9000003 12 241.5940

8200000 1 :433.8753 fon0000 11623:5414 8000000 1809.7273 8000000 1992.5280

7000000 : 254.6409 7000000 1420.5987 7000000 1583.5114 7000000 1743.4620

6000000 075.4065 6000000 11257.6560 6000000 1357.2955 6000000 1494.3960

5000000 896.1721 5000000 1014.7133 5000000 1131.0796 5000000 1245: 3300

4000000 716.9377 4000000
311.7707 4000000 904.8636 4000000 995.2640

3000000 537.7032 3000000
608.8280

3000000
678.6477 3000000 747.1989

2000000 358.4688 2000000 405.8853 2000000 452.4318 2000000 493.1320

1000000 179.2344 202.9427 1000000 2 26.2159 1000000 249.0660

900000 161.3110 900000
182.6484 900000 203.5943 900000 224.1594

800000 143 : 3875 890000 162.354.1 800000 180.9727 800000 199.2528

700000 125.4641 700000 142.0599 200000 158.3511 700000 174.3462

600oco 107.5406 600000 121.7656 600000 135.7295 600000 149.4396

500000 89.6172
500000 101.4713 500000

113.1080 500000 1 24.5330

400000 71.6938
400000

81,1771 400000 90.4864 400000 99•6264

300000 53.7703 300000 62.8828 300000
67.8648 300000 74: 7198

200000 35.8469 200000 40.5885 200000 45.2432 200000 49.8132

100000 17.9234 100000 20.294 ; 100000 22.6216 100000 24.9066

90000 16.1311 90003 18.2648 90000 20.3594 90000 22.4159

80000 14.3388 80000 16.2354 8000g
18.0973 80000 19.9253

70000 12.5464 70000 14.2060 70000 15.8351 70090 17.4346

60000 10.7541 60000 12.1766
60000 13.5730 60000 14.9440

50000 8.9617 30000 10.1471
50000 11.3108 goooo 12.4533

40000 7.1694 40000
8.1177 40000 9.0486 40000 9.9626

30000 5.3770
30000

6.0883 30000 6.7.865 30000 7.4720
20000 3.5847

20000 4.0589 20000 4.5243 20000
4.9813

10000 1.7923 10000 2.0294 10000
2.2622 10000 2.4907

9000
1.6131

9000 1.8265 9000 2.0359 2.2416

8000 1.4339 8000 1.6235 8000 1.8097 8000 1.9925

7000
1.2546 7000 1.4206 7000 7000 1.7435

6000 1.0754 6000 1.2177 6000 1.3573 6000 1.4944

5000
.8962

5000 1.0147 5000 1.1311 5000 1,2453

4000 • 7169 4000 .8118 4000 .9049 4000 .9953

3000 • 5377 3000
..6088 3000

? ..6786 3000 * 7472

2000 .3585
2000 .4059 2000 • 4524 2000 .4931

1000 , 1792 1000 .2029 1000 .2252 1000
.2491

900
.1613 900

• ] 820 900 .2036 900 .2242

800 .1434
• 1624 800 .1810 800 .1993

700 , 1255 700 • 1421 700
.1584 700 .1743

600 .1075 600 • 1218 600 : 1357 1.600
.1494

500 500 • 1015 500 .11131 500 .1245

400 .0717 400
0812 0905 400 0996

300 300 .0609 300 .0679 300 .0747

200
200 .0406 200 0452 200 .0498

100 .0179 IOO .0203 100 .0226 100
.. ^ 249.

go .0161
90 .0183 90 0204 9o .0224

80
.6143 80 80 0181 89 ir 0199

70 .0125 70 0142 70 79 .0174

60 0108 60 0122 60 .0136 60 ..0149

50 •0090 igo
0101 so :0113 so 10125

40 •0072 40 .0081 40 60090 40 .0100

30 .0054 399 .006 ! 30
.0068

30 .0075

20 :0036 20 .0041 20 .0045 20 .n050

10 IO .0020 10 0013 10 .0025

9. ,0016 9 .0018 9
.0020

9 .0022

8 .0014
8 .0016 8 8 .0020

7 .0013 0014 7 .0016 77 0017

6 0011 6 .00 12 6 .0014 6 .0015

5 10009 5 .0010 5 .001 r 5

4 •0007 4 1.0008 4 .0009 4

3 0005 3
.0006

3 .0007 3 0007

.0004
2 .0004 .0005 .0005

.con2
I .0002 .0002

D :00027

+ The

1

800

.0896

490

0538

.0358

.0162

.0158

.0018

.0018

וי

.0012

10610

2 2 2

I 1
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70 is

The Diſcount for one Day of 100000 is 15.5079

10000 is 1.5508

The Uſe of the preceding Tables. 6000 is
.9305

0109

When the Diſcount of any Sum of Money is

required for any Number of Days, multiply the Principal 116070. Dif.18.0001

principal Sum by the Number of Days, and the

Diſcount of that Product for one Day anſwers Anſwer 181.

the Queſtion.

And thus by theſe Tables, the. Diſcount of

any Sum of Money, for any Time, and at any
Example.

Rate, from 31. to iol.per Cent. per Ann, is found

readily .
What is the Diſcount of 265 1. for 438 Days, at

61 . per
Cent. per Annum ??

Compound Intereſt.
2651. Multiplied by 438, ( the Number of

Days) the Product will be 1160701. the Diſcount The Amount of any Sum of Money in any

of which Sum take out of the Table of bl. per Number of Years,'at Compound Intereſt, will be

Cent, thus ;
always had by the continued Multiplication of

the Principal by 1.03 , if theRate of Intereft be

31. per cent. by 1.04, if 41. per Ceni. by 1.06,

if the Rate be 6l. per Cent. Egoc.

:

1.125509Cent.) will be

So I. 11.03
Cift Year,

1.03 1.co9 .2d Year,

1.0609
Multiply'd by 103,the 1.09212 ;

3d Year,
1.092727 Amount (at 3li per 1.127509 At the End of the 4th Year,

1.159274
5th Year,

J.I592 74
1.194052 6th Year,

1.194052 1.229874
7th Year.

And thus Table the Firſt, following, of the Amount of 1 1. is form’d .

The Preſent Value of any Sum of Money, pay- | tinued Diviſion of the Principal by 1.03, 1.04,

able at the End of any Number, is found by the 1.05 , 1.06, & c. according to the Rate of Inte

Reverſe of the former Method ; riz , by the con- reft, is 3 , 4, 5 or 61. per Cent.

Thus I.

[ .970874 ) 7 Iſt Year,
1970874 .942596 2d Year ,

942596 ! Divided by 103 ; the .915142
3d Year,

915142 preſent Value (at 31.3 .886487 Payable at the End of the 4th Year,
888487 l per Cent. ) will be .862509

5th Year,.862609
.837484 6th Year ,

1837484) [ .813092 ) 7th Year.

And thus the Second of the following Tables may be forın'd.

The Amount of any Annuity or other yearly Third Yearly Paym. 1 .

Payment, in any Number of Years, at 31. per

Cent. per Ann . Compound Intereſt, will befound
3.0909 Amount in 3 Years .thus :

Multiplied by.-- 1.03
Multiply the firſt yearly Payment by 1.03

( when as in this Caſe, the Rate of Intereft is 31.
3.183627per Cent, otherwiſe by 1.06 ,C whatever that Fourth Yearly Paym. 1 .

be) and to the Product add theſecond Yearly Pay

ment ; which Addition will give the Amount in
4.18362 7Amountin 4 Years,

two Years : Multiply that Amount again by 1.03 ,
cc.

1.06, Sc. and to the Product add the third year- And thus the Third Table following is con

ly Payment ; which Addition will give the A Itructed.

mount in three Years , & c.

The preſent Value of any Annuity, or other
Example of 1 l. per Ann. at 3.1. per Cent. Yearly Payment, to continue any Number of

Years, is thus found.

Firſt yearly Payment 11. the Amount inr 1 Year. Find the preſent Value of that yearly Sum :

Multiplied by 1.03 payable at the End of 1 , 2 , 3 , 4 , or 5, &c .

Years by Divifion ; as is above directed ; the

1:03 firſt of which Values will be the preſent Value
Second Yearly Paym ... 1

of that Annuity, or - Yearly Payment for one

Year : The firſt and ſecond of thoſe Values ad

2.03.Amount in 2 Years. ded together, will be the preſent Value for two..

Multiplied by 1.03 Years : The first , ſecond , and third , ſo added,

will give the Value for three Years, Eco

1.0909

90 .

Erin
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Example of il. per Ann. at 3 1. per Cent.

I find the preſent Value of 1 1. payable at the End of ſeveral Years, to be, as here under expreſs’d.

2

.970874

.942596

3 .915142

At the End of 4 Year is .888487

5 .862609

6 .837484

4.813092, & c.si

Then the preſent Value of il. per Ann . at 31. per Cent.

2

.870874 rift Number above,

1.913470 1 , 2 ,

3
2.828612 1 , 2 , and 3 ,

For 4 Year is 3.717099 being the 1 , 2 , 3 , and 4 ,

5 4.579708 1 , 2 , 3 , 4, and 5,

6 5.417192 1 , 2 , 3 ,4 , 5, and 6 ,

inj (6.230284 (1 , 2, 3,4, 5, 6 ,and1
added together,

And thus the Fourth Table following is Form'd and Compoſed..

T A BL

1
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TABLE I.

The Amount of One Pound in any Number of Years not exceed

ing 100 , at the ſeveral Races of 3, 4 , 5, 6, 7, 8, 9, and 10 l.

per Cent. per Ann. Compound Intereſt.

I

2

12

201

21

22

Ye. 3 per Cent. 4 per Cent. 5 per Cent. 6 per Cent. 7 per cent. 8 per Cent. 9 per Cent. 10 per cent.

1.030000 1.040000 1.050200 1.000000 1.070000 1.080000 1.090000 I.100000

1.060900 1.081600 1,102500 1.123600 1.144900 1.166400 1.188100 1.210000

3 1.092727
1.124864 1.197625 1.191016 1.225043 1.259712 1.295029 1.331000

41 1.125509 1.169859 1.215506 1.262477 1.310796 1.360489 1.411582 1.464100

5 1.159274
1.216653 1.276282 1.338226 1.402552 1.469328 1.538624 1.610510

6 1.194052 1.265319 1.340096 1.418519 1.500730 1.586874 1.677100 1.771561

។7 1.229874 1 : 315932 1.407100 1.503630 1.605781 1.713824 1.828039 1.948717

81 1.266770 1.368569 1.477455 1.593848 1.718186 1.850930
1.992563 2.143589

9 1.804773 1.423312 1.55132 ; 1.689479 1.838459 1.999005 2.171893 2.357948

ION 1.343916 1.430244 1.628895 1.790848 1.967151 2.158925 2.367364 2.593742

11 1.384234 1.539454 1.710339 1.898299 2.104852 2.331639 2.580426 2.853117

1.425761 1.601032 1.725856 2.012196 2.252192 2.518170 2.812665 3.138428

13 1.468534 1.665074 1.885649 2.132928 2.409845 2.719624 3.065805 3.452271

141 1.512590 1.731676 1.979932 2.260904 2.578534 2.937194 3.341727 3.797498

35 1.557967 1.800944 2.078928 2.396558 2.759032 3.172169 3.642482 4.177243

16 1.604 706 1.872981 2.182875 2.540352 2.952164 3.425943 3.970306 4.594973

171 1.652843 1.947900 2.292018 2.692773 3.158815 3.700018 4.327633 5.0 54470

18 1.702433 2.025817 2.406619 2.854339 3 : 379932 3.996019 4.717120 5.559917

19 1.753506 2,106849 2.526950 3.02 5600 3.616 528 4.315701 5.141661 6.115909

1.80511 2.191123 2.653298 3.207135 3.869684 4.660957 5.604411 6.727500

1.860295 2.278768 2.785963 3.399564 4.140562 5.033834 6.108803 7.400250

1.916103 2.369919 2.925261 3.603537 4.430402 5.436540 6.658600 8.140275

23 1.973587 2.464716 3.071524 3.819750 4-740530 5.871464 7.257874 8.954302

24 2.032794 2.563304 2.225100 4.048935 5.072367 6.341181 7.911083 9.849733

25 2.093778 2.665836 3.386355 4.291871 8.623081 10.834700
201 2.156591 2.772470 3.555673 4.549383 5.807353 7.396353 9.399158 11.918177

27 . 2.221289
2.883369 3.733456 4.822346 6.213868 7.988001 | 10.245082 13.109994

28 2.287928 2.999703 3.920129 5.111687 6.648838 8.627106 | 11.167139 14.420994

29 2.356566 3.118651 4.116136 5.418388 7.114257 9.31727512.172182 15.863093

30 2.427262 3.243398 4.321942, 5.743491 7.612255 10.06255713.267678 17.449402

31 2.500080
3.373133

4.538039 6.088101 8.145113 10.867669 14.461769 19.194342

32 2.575083 3.508059 4.764941 6.453387 8.715271 11.737083 15.763329 21.113777

33 2.652335 . 3.648381 5.003189 6.840590 9.325340 | 12.676030 17.182028 23.225155

34 2.731905 3-794316 5.253348 7.251025 9.978114 13.690134 18.72841125.547671

351 2.81 3862 3.946089 5.516015 7.686087 10.676581 14.785344 20.413968 28.102438

361 2.898278 4.103933 5.791816 8.147252 11.423942 15.968172 22.251225 30.912631

37 2.985227 4.268090 6.081407 8.636087 | 12.223618 | 17.245626 24.253835 | 34.003949

381 3.074783 4.438813
6.385477 9.154252 13.079271 18.625276 26.43668037.404344

391 3.167027 4.616366
6.704751 9.703507 13.994820 20.115298 28.81598241.144779

40 3.262038 4.801021 7.039989 | 10.285718 14.974458 21.72452131.40942045.25925
7

41 4.993061 7-391988 10.902861 16.022670 23.462483 34.236268 49.785182

42 ) 3.460696 5.192784 7.761588 11.557033 17.144257 25.339482 37.317532' 54.763701

3.564517 5.400495
8.149667 12.250455 18.344355 | 27-366640 40.67611060.240071

44 3.671452 5.616515 8.557150 12.985482 19.628460 29.555972 44.336960 66.264078

45 3.781596 5.841176 8.98 500813-764611 21.002452 31.920449 48.327286 72.890486

40 3.895044 6.074823 9.43425814.59048722.472623 34.474085 52.676742 80.179534

47 4.011895 6.317816 9.905971 15.465917 24.045707 37.232012 57.417649 | 88.197488

481 4.132252 6.570528 10.401270 16.393872 25.728907 | 40.210573 | 62.58523762.585237 97.017236

491 4.256219 i 6.833349 | 10.921333 | 17.377504 i 27.529930 i 43.427419 1 68.217908 1106.718960

5.4274336.845475

3.359899

43
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TABLE I. continu'd .

Being the Amount of OnePound, in any Number of Years, from

50 to 100 , at the ſeveral Rates of 3, 4, 5, 6, 7, 8 , 9, and iol.

per Cent. per Ann . Compound Intereſt.

56

61 )

1

Ye. 3 per Cent. 4 per cent. 5 per cent. o per Cent.7 per cent. 8 per Cent. 9 per Cent. 10 per cent.

50 4.383906 7.105983 11.467400 18.420154 29.457025 46.901612 74-357529 117.300806

51 4.515423 7.390951 12.04077019.525363 31.519017 50.653741 81.049697 129.129942

52 4.650886 7.686589 12.642308 20.696885 33.725348 54.706041 88.344170 142.042936

53 4.790412 7.994052 13.274949 21.938698 36.086122 59.082524 96.295149 156.247229

54 4.934125 8.313814 13.938696 23.255020 38.61215 63.809126 104.96 1708 171.871952

55 5.082149 8.646367 14.635631 24.650322 41.315001 68.913850 114.408262 189.059147

5.234613 8.992222 15.367412 26.129341 44.207052 74.426964 124.705005 207.965062

571 5.391651 9:351910 16.135783 27.697101 47.301545 80.381132 135.928456 228.761508

58] 5.553401 9.725987 | 16.942572 29.358927 50.612653 86.811611 148.162017 251.637725

591 5.720003 10.11502617.789701 31.120463 54-155539 93.756549 161.496598 276.801498
601 5.891603 10.51952718.679186 32.987691 57.946427 101.257064 176.031292 304.481648

6.068351 10.94041310.940413 19.513145 34.966952 62.0026771 109.357629 19.1.874108 334.929812

62 6.25040211.378029 20.593802 37.064969 66.342864 118.106239209.142778 368.422794

63 6.437914 11.833150 21.623493 39.288868 70.986865 127.554738 227.965628 405.265073

64 6.631051 12.306476 22.704661 41.646200 75.955945 137.759117 248.482535 445.791580

65 6.82993212.798735 23.839901 44.144972 81.272861 148.779846 270.845963 490.370728

66 7.034882 13.31068525.031896 46.793670 86.961962 160.682234 295.222094 539.407812

67 7.245929 13.843112 26.283490 49.601290 93.049299 173.536813 321.792088 593.348593

68 7.463307 14.396836 27.597665 52.577368| 99.562750 187.419758 359.753376652.683

691 9.687206 14.972710 28.97754555.732010 106.532142 202.4133381 382.321180 717.951798

701 7.917822 15.571618 30.42642659.075930113.989392 218.606496 416.730085 789.746978

711 8.155357 16.19448316.194483 31.947747 62.620486 121.968650 236.094918 454.235794 868.721675

72 8.400017 16.842262 33.545134 66.377.715130.506455 254.982511 495.117010 955.593843

73 8.652018 17.51595317.515953 35.222391 70.360378139.641907 275.381112 539.677547) 1051.153227

74 8.941578 18.216591 36,983510 74.582001149.416840 297.411601 588.248526 1156.265550

75 9.178926 18,945255 38.832686 79.056921.59.876019 321.204529 641.190894 1241.895405

70 9.454293 19 : 703065 40.774320 83.800336171.06734 346.900892 698.898074 1399.084945

7 ? 9.737922 20.491187 42.813036 88.82835 183.042054 374.652963 761.798901 1538.993440

78 10.03006021.310835 4495368894.158058195.854998 404.625200 830-360802 1692.892784

79 10.330962 22.163269 47.20137298.807541209.564848436.995210.905.0932741 1862.182063

80 10.640891 23.049799 49,561441 105.795993224.2 34388 471.954834 986.551660 2048.470269

81 10.960117 23.971791 52.039513 (112.143753/239.930795 509.711220 1075.341319 2253.240295

82 11.288921 | 24.930663 54.641489 118.872378 256.725950 550.48818172.12 2037 2478.564325

83 11.627588 25.927889 57.373563 126.004721-74.696767 594.5271671277.613021 2726.420757

84 11.976416 26.965005 60.242241 133-565004293.925549 642.0893411392.598193 2999.062833

85 ) 12.335709 28.04360563.2 54353 141.578904314.500328 693.4564851517.932030 3298.969117

86 12.705780 |29.165349 66.417011 150.073639336.515351 748.9330071654-5459133628.86602%
88 ) 13479562130.331963 69.737925 159.078057/350.071429

808.8476481803.4550451 3991.752631

31.545242 73.224821 168.622741385.276420 873.5554591965.765999 4390.927894

89 13.883949 32.80705176.886062 178.740105412.245776 943-439896 2142.684939 4830.020684

90 14.300467 34.019333 $0.730365 1189.464511441.1029801018.9150882335-526583 5313.022752

91 14.729431 | 35-484107 84 :766883 200.832382 471.9801881100.428295 2545-7239765844.325027

92 15.1713661 36.90347189.005227 1212.882325/505.01880211188.4625582774.839134 6428.757530

93 ) 15.626507 38.379610 93.455489 225.655264540.37011811283.5395633024.574650 7071.633283

94 16.095302 39.914794 98.128263 239.194580578.1960261386.2227283296.786375 7778.796611

95 16.578161 41.511386 103.034676 253.546255618.669748 1497.120546 3593.497148) 8556.676272

96 ) 17.075506 43.171841 108.186410 268.759030661.9766301616.890190 3916.911892 9412.343899

97 ) 17.58777144.898715 113.595731 284.884572708.314994/1746.241405 4269.43396210353.578289

98 ! 18.115404 46.694664 119.275517 301.9776461757.897044 1885.940718 4053.68301811388.936118

99 18.658866 48.562450 125.239293 320.096305310.949837 2036.815975|5072.51449012527.829730

100 19.218632 ) 50.504948 1131.501258
1339.3020841367.7163252109.76125315529.040791113780.612703
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TABLE II.

The Preſent Value of One Pound, payable at the End of any

Number of Years not exceeding 100, Diſcounting at the feve

ral Rates of 3 , 4, 5 , 6, 7 , 8 , 9, and iol. per Cent. per Ann.

Compound Intereſt.

I

: 591898

10

.570286

• 553676
20

21

-341850
2

Te. 3 per Cent. 4 per Cents per Cent. 6per Cent. 7 perCent. 8 per Cent. 9 per Cent. 10 per cent.

.970874 .951539 .952381 .943396 .934579 .925926 .917431 .909091

2 .942596 .924556 .907029
.889997 .873439 .857339 .841680 .826446

3 ) .915142 .888996 .863838 .839619 .816298 .793832 .772184 .751315

.88848741

.854804 .822702 .792094 .762895 .73 5030 .708425 .683013

.862609 .82 1927 783526 • 747258 :712986
.680583 .649931 .620921

61 .837484 • 790315 .746216 .704960 .666342 .630170 •596267 .564474

.8130927
.759918 • 710682 .665057

.622750 .583491 .547034 .513158

8 .789409 .730690
.676839 .627412 -582009 .540269 • 501856 .466507

.7664179
.702587 .644609 .543934 • 500249

.460428
424098

- 744094
IO .675564 .613913

.508349.558395 .463194 .422411 -385543

II .72242 1 .649581 .584679 .526787 • 475093 .428883 :387533 • 350494

12 .701380
.624597 .556837 .495969 .444012 • 397114 • 355535 -318631

13 .680951 .600574 • 53032 1 .468839 .414965 .367698 326179 .289664

14 .661118 .577475 .505068
.442301 • 387817 340461 .299246 .263331

IS .641862 • 555265
-481017 .417265 .362446 • 315242

.274538
.239392

.623167 .533908 .458112 -393646 -338735 .291891 .251870 .217329

17 .605217 .513373 .436297 371314 316574 .270269 * .231073 .197845

18 .587395 .493628 415521 • 350344 .295864 .250249 .211994 179859

191 474643 •395734 330513 .276508 .231712 .194490 .163508

.456387 -376890 311805 .253419 .214548
178431 .148644

• 537549 .438834 -358942
.294155 .241513 .198657 .163698 .135131

22 .521892 .421955 .277505 .225713 .183941 .150182 .122846

231 .506692 .405726 • 325571 .26 1797 .2 10947 .170315 .137781 111678

24 .491934 -390121 310068 .246979 .197147 .157699 .126405 101526

25 .477606 • 315717 .295303 .232999 .184249 .146018 .115968 .092296

26 .463695 -360689 .281241 .219810 .172196
• 135202 106392 .083905

27 .450189
.267848 .207368 .160930 .125187 .097607 .076278

28 .437077 .333477 255094 .195630 • 1 50402 .195914 .089548 .069343

29 -424346 320651 .242946 , 184557 • 140363 107328 .082155 .063039

301 .411987 : 308319 , 231377 .174110 .131367 ·099377 .075371 .057309

31 399987 .296460 .220359 .164255 .122773 092016 .069148 .052099

32 -388337 .28 5052 :209866 .154957 114741 .08 5200 .063438 .047362

33 377026 .2 74094 .199873 .146186 .107235 .078889 .058200 .043057

.366045 .2.63552 .199355 • 137012 .100219 .073045 .054395 .039143

351 • 355383 .253416
.181290 .130105 .093663 .067635 .048986 .035584

361 • 345032 .243669 .172657 .122741 .687535 .062625 .044941 •032349

37 .334983 .234297 .164436 .115793 .081809 .057986 • 41231 :029498

38 • 325226
.225295 .1566: 15 109238 :076457 .053690 •037826 .026735

39 .315754 .216621 • 149148 .103056 ..071455 .049713 .034703 .024304

40
.306557 , 208289 .142046 ,097222 .066730 .046031 .031838 :022095

411 .297658 .200278 135282 .091719 .06 :412 .042621 .029259 .020086

42 .288959 .192575 .1 28840 .086527 .058329 .039464 .026797 .018260

43 .280543 .185168 .122704 .81632 .054513 .036541 .024584 .016600

441 .272372 .178046 116861 .077009 .050946 .033834 •022555 015091

45
.264439 .177198 11297 .072650 .047614 .031328 .020692 .013719

46 .256737 .164614 105997 .068538 .044499 .029037 .018984 .012472

471 .249259 .158283 .100919 .064658 .041587 .017416 .011338

48 :241999 • 152195 .096142 .060998 .038867 .024869 .015978 .010307

491 • 234950 .146341 .091564 6057546 . 6324 .023027 .014659 .009370

sol • 228107 .140713 .087204 .054298 .033948 .021321 .013449 .008519

-346816

.

.026859

|
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TABLE II. continu'd .

Being che preſent Value of One Pound, payable at the End of

any Number of Years from 51 to 100, Diſcounting at the ſe

veral Rates of 3 , 4 , 5 , 6, 7, 8, 9, and 10 l. per Cent. per Ann.

Compound Intereit.

.008741

.006749

591

601

.006721

67
• 138009

.133989

130036

.008773

Ted 3 per cent. 4 per Cent. 5 per Cent.Io per Cent. 7 per.Cent. 8 per Cent. 2 per Cent. 10 per cent.

51 .221463 .135301 .83051 051215 031727 .019 742 .012338 .007744

52 .215013 • 190097 .079096 .049316 .029651 ..018280 011319 .007040

53 .208752 •125093 .075330 .045582 .027710 .016925 .010385 .006400
54 .202670 .120282 07174 ; .043001 .023899 .015672 .009527 .005818

55 .196767 .115656 .068326 .040567 .024204 .014511
.005289

56 .1910;6 111201 .065073 .038271 .02 2621 .013436 .008019 .004808

57 .185472 .106930 .061974 .036105 ...021 141 .012441 .007357
.004371

581 130070 .102817 259023 .034050 .019758
.011519 .003974

.174825 .098863 .056212
.032133 .018465 ото666 .006192 .003613

.169733 ..95060 .053536 .0 ; 0 ; 14 .017257 .009876 .005681 .003284

611 .164789 .091404 .050986 .028599 .016128
.009144 0905212 .on2986

62) .159990 .087889 6049558 226980 015073 .008467 .004781 .002714

63 .155330 084508 .046246 :925453 1014087 .067840 •004387 .002468

641 .150806 .031258 .044241 .024012 ..013166 .007259 .004724 .002243

651
.146413 .078133 .04946 .022653 .012304 .003692 .002039

661 .142 149 .075128 .039949 .021370 011497 .006223 .003387 .001854

•072238 .038047 .020161 010747 .005762 2003 108 .001685
681 .069460 .036235 .0190 : 0 010044

.005336 .402851 .001532

69 .065788 .034 509 ..017943 .009387 .004940 .002616 .001393

70 .126297 .064219 ..32866 .016927
.004574 .002 400 .001266

71 .122619 .061749 .031301 .01 5969 1008199 .004236 .002 202
.001 !SI

72 .119047 .059374
.029311 015065 .007662 .003922 002020 001046

731 .115580 057091 .528391 .014213 .007161 .003631 .001853
.000951

74 .1122 14 -054395 .027039 .013495 .076693
.003362 · 001 700 .000865

751 .198945 .052784 .025752 .012649 .006255 .003113 .001560 .000786

76 .105772 090754 .024525 011933 .005846
.00288 ; .001431 .000715

.102691 .043851 .023357
.011258 .005463 .002669 .n01313 • 000649

78 .099700 0.46924 .022245 .010620 .005105
.002471 .001204 .000591

791 .096796 .045120 .02186 .010019 • 004772 .002288 .001105 .000537

30 .09 : 997 .043384 .020177 .009452 .004460 .052119 .001014 · 000488

8 : 091240 041716 .019216 .008917 .004168
.001962 .000930 ..000444

82 .038532
.040111 018301 .099412 .003895

091817 .000853
.000403

33 ! 036302 .038569 .017430 .097936 .00 ; 640 .001682 .000783

841
.000367

.083497 .0 ; 7055 .916600 .007437 .003452
.001557 •000718 3000333

851 .03 :065 .n356.59 .015809 .007063 .003180 :001442 .000659 .n00303
361 .07070 .03+297 .015056 .006663 .002972 .001335 .000604 .000276

871 .076412 .032959 .014339 .006286 .002777 .001236 .000554 .000251

85 .074 : 36 031701 .013657 .005930 .002596 .001145 .000509 .000228

.07 : 026 ..30481 .013006 .205595 002426 .001060 000467 .000207 .

99 .062928 .029309 .012387 .005278 .002267 090981 .000428 .000188

21 , 067891 .028182
.011797 .004979 .002119 000393 .000141

923 .065914 .027098 .011235 .004697 .001980 .000841 1000360, .000155

93.063994 .026056 .010700 .204432 .001851 .000779 .000331 .000141

94
.062130 .02505 ,

.010191 .094181 .001730 ' .000721 .ono303 .0001291

95 .060320 .024.95 .009705 .003944 .001616 .000668 .000278 .000117

96 .058563 .023163 .009 : 43 .003721 .001511 ,090618
.000255 1000106

97 .056358 022272
.003510 .000573 .000234 .000097

98] 5055:02 .021416 .on8384
.003312 .00130 009530

.000088

991 05 59+ ..020592 .007985
.003124 .001233 .000491 .000080

1001 052033 .019800 .007604 .002947 .001152 .000455 .000181
.nono73

וו

1.000909

.008.03 .001413

000215

.000197

|
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TABLE III.

The Amount of One Pound in any Number of Years not exceed

ing 100 , at the leveral Rates of 3, 4, 5 , 6, 7 , 8 , 9, and 10 l.

: per Cent. per Ann. Compound Intereſt.

1.000000 1.000000

2 2.100000

3

Ye. 3 per Cent. 4 per Cent. 5 per Cent. 6 per Cent. | 7 per Cent. 8perCent. 9 per Cent.fioper Legr.

1.000000 1.000000 1.000000 1.000000 1.000000 1.000000

2.030000 2.040000 3.050000 2.000000 2.070000 2.080000 2.090noo

13 3.090900 3.121600 3.152500 3. 183620 3.2 14900 3.245400 3-278100 3.310000

4 4.183627 4.246464 4.310125 4.374616 4.439943 4.506112 4.5.73129 4.541000

' S 5.309136 5.416323 5.525631 5.637093 5.750739 5.866601 5.984711 6.10 5100

66.468410 6.632975
6.801913 6.975319 7 : 153291 7.335929 7.5-3335 7.715610

7 7.662462 7.898294 8.142008 8.393838 8.654021 8.922803 9.200435 9.487171

81.8.892335 9.214226 9.549 109 9.897468 10.25980310.259803 10.636628 | 11.028474 11.435888

191 10.159 106 10.58279510.582795 11.036564 11.491316 11.977989 12:487558 13.021036 13.579477

10 11.463879 12.006 107 12.577893 13.180795 13.81644814.486562 15,192930 15.937425

112.807196 13.486351 14.206787 14.971643 15.783599 16.645487 17.560293 18,531167

12 14.192030 | 15.02580515.025805 15.917127 16.869941 17.88845117.888451 18.977126 20.140720 21.384284

13 15.617790 16.626838 | 17.712983 18.882138 20.140643 21.495297 | 22.953385 24: 522712

14 17.086324 8.291911 19.598632 21.015066 22.550488 24.214920 26.019189 27.974983

15 18.598914 20.023588 21.578564 23.275970 25.129022 27.152114 29.360916 31.7724821

16 20.15688121.824531 23.657492 25.67252827.888054 30.324283 33.003399 35.949 7300

17 21.761588 | 23.697512 25.840 366 28.212880 30.84021730.840217 33.750226 36.973704 40.544703

18 23.414435 | 25.645413 28.132385 30.905653 33.999033 37.450244 41.301338 45.599173

19 25.11686827.671229 30.539004 33.759992 37-378955 41.446263 46.018458 5.1.159090

20 26.8 70374 29,778079 33.06595433.06595436.785591 40.995492 45.761964 51,160119 57:274999

21 28.67648631.96920235.719252 39.992727 44.865177 50.42292156.764530 64.002499

22 30.536189 34.247970 38.505214 43-392290 49.005739 55.45675562.873338 71.402749

23 32.452884 36.617889 46.995828 53.436141 60.893296 69.531938 79.543024

24. 34-426470 39.082604 44.501999 50.$ 1557758.176671 66.754759 76.789813 38.4973271

25 36.459264 41.645908 47.727099 54.36451263.24903873.105940
84.700896 98.3470591

2638.55304244.311745

S1113454 | 59.15638359.156383 68.676470 79.95441599.323977 109.181765

271 40.70963347.084214 54,669126 63.705766 | 74.483823 | 87.350768 102.723134 121.099942

28 42.930922 19.967583 58.402583 68.52811280.697691 95.338830 112.968216 | 134.209936

52.966286 62.322712 | 73.639798 87.346529 103,965936 124.135356 148.630930

31 47.57541656.084938 | 66.438848 19.058186 94.450786 113.283211136.307535 164.494023

31 50.002678 59.328335 70.760790 84.801677 102.073041 123.345868 149.575216 181.943425

321 32.50275962.70146975,298829 90.889778 110.218154 134.213537 164.036986 201.137773

33 55.07784166.209527 80.053771 97.343165 118.933425 145.950620 179.800315 212.251550

34 57.730177.69.85793985.066959 104.183755 128.255765 158.626670 196.982343 . 245.476705

35 60.462082 73.652225_90.320307 411.434780 138.236878 172.316804 215.710754 271.024376

3063.2759 44 77.598314 95.839323 119.120867 148.913460 187.102148 236.124722 299.126813

37 66.174223 81.702246 101.628139 127.268119 160.337402 203.070320 258.375947 330.039495

38 69.159449 85.970336 107.709546 135.904206 172.561020 220.315945 282.629782 364.043444

32 72.234233. 90.409150 114.09 5p23 1145.058458 185.640292 238.941221 309.066463 401.447789

40 75.401260 95.625516 120.799774 154-761966 199.635112259.056519 337:882444 442.592568

-41 78.66329899-826536 127,839763 |165.047684 214.609570 280.78 1040 369.291864 487.851824

42 82.0231971104.819598 135,231751 175.950545 230.632240 304.243523 403.528132537.637007

431 85.483892 110.012382 142.993339 187.507577 247.776496 329.583005 440.845664 592.400707

44 89.048409 115.412877 151.143006 199.758032 266.120851 1356.949645 481.421775 652.640778

45 92.715861 121.029392 159.700156 212.743514 285.749311 386.505617 525.858735718.904856

46 96.501457 426.870568 168.685164 226.508125 306.751763 418.426066 574.186021 79.1.795342

47 100.396501 132.945390 178.119422 241.098612 329.224386 452.900152 1626.862763871.974876

48104.40$396 139.263206 188.025393 256.564529 353.270093 490.132164 1684.280411 960.172363

49108.5406481145.833734 198.426663 272.958401 1378.998999 530.342737 746.865648 1057.189600

501112.96867 1152.667084 209.34796 1290.335905 1496.528929 1573.770156 815.083557 11163.908560

TABLE
5

1



IN T. ΣΙΝΤ

1

TABLE III. continu'd .

Being the Amount of One Pound, in any Number of Years, not

exceeding 100, at the ſeveral Rates of 3, 4, 5, 6 , 7, 8 , 9, and

iol, per cento per Ann. Compound Intereſt.

Te.3 per Cent. 4 per Centsper Cent. o per Cent. 7 per Cent.! 8 perper Cent. 1 9 per Cent. 10 per cent.

51117.180773 159.773767.220.815395 308.756054 435 985955 629.6717681889.441077 1281.299416

52121.696197 167.164718) 232.856165 328.281422 467.504971467.504971 671.325510 970.497774 1410.429357

53126.347083 174.851305 245.498974 348.978308 5.1.230319 725.031550 1058.834947 1552.472-93
54131.137495 182.845359 258.773922 370.917006 537.316441 785.114074 1155.1300381 1708.719522

55136.071620 191.159173 272.712618 394.172027 575.928593848.923/200 1260.091796-1880.591474

56141.153768 199.805545 287.348249 418.82234 617.253594 917.537056 1374.500058 2069.650522

57146.388381 208.797762 302.715662 444-951689 651.459646 992.264021 1499.205063 2277.615684
58151,180033 218.149672 318.851445 472.648790708.752191 1072.645143 1635.133519 2506.377252
59157.333434 227.8756591 335.794017 592.007718 759-364844 1159-456754 1783.295535 2758.014978

60163.053437 237.990685 353.583718 533.128181 813.520383 1253.213294 1944.792134_3034.816476

61168.945040 348.510373 372.262904 556.115872 871.465819 7354.470358 2120.823426 3339.298123

62175.013391 259.450725 391.876649 601.0828-4 933.459487 1463.827986 2312.697534 3674.227935

63181.263793 270.528754 412.469851 638.147793 999.812354 1581.934225 2521.840312 4042.659129

64187.701701 282.661904 434.093344 677•435661 1070,799215 1709.488963 2749.8059404447.915803

65194.332758 294.968380 456.789011 719.082861 1146.755161 1847.248080 2998.2884151_4893.707382

66201.162741 307.767116 480.637912 763.227832 1228.028022 1996.027927 3269.1344385384.078120

67208.197623 321.077800 505.669897 810.021502 +314.989983 2156.710161 3564-356537 5923.485932

68215.443552 334.920912 531.953295 $ 59.622792 1478.939282 2330.246974 3886.148325) 6516.834526

69 222.906858 349-317749 559.550963 912.200160 1507.602032 2517.566731| 4236.902002 7169.517978

70230-594064 364.290459 588.528511 967.9321701614.134173 2720.080070 4619.2231821 1887.469776

71238.511886 379.862077 618.9549361027.0081091728.123560 2938.686476 5035-953268 8677.216754

72246.667242 396.056560650.9026831089.628586 1850.092216 3174.781394 5490.189062 9545.938429

23.255.067260 412.898623 684.4478111156.006301 1980.598671 3429.763905 5985.306078 10501.532272

74263.719277 430.414775 719.6702081226.365679 2120.240578 3705.145011 0524.983625 11552.685499

151272.630856 448.631360 156.6537181300.943680-269.657418 4002.556619 7113.232151 12708.954049

76281.80978 1 467.576621 795.4854041380.005601 2429.533438 4323.761148 7754.423045 13980.849454

77 291.264075 487.279686836.2607241463.805937 2600.600778 4670.662040 8453.321119 15379.934399

78301.0019911 501.7708731879.07376111552.634293 2783.642833 5045.315003 9215.120019 16918.927839

79311.0320571 529.081708 924.0274491646.792350 2979.49783 5449.94020410045.480821 18611.820623

80321.363019 551.2449771 971.2288211 746.599891 3189.062679 5886.93542010959.574095 20474.002586

81 332.003909 574.294770 1020.7902621852.395885 3413.297067 6358.89025311937.125764 22522.402954

82 342.964027 598.2665671072.329775|1964.539638 3653.227862 6868.60147413012.467052 24775.643250

83354.252947 623.1972291127.4712642083.4120163909.9538127419.08959214187.589120
27254.207575

841365.880536 649.1250191184.8448272209.4167371 4184.050579 8013.01675915462.202141 29980.628332

83377.856952 676.0901231245.087069-342.481741 4478.576119 8655970610016854.800333 32979.691165

86390.192669704.1337281308.341422 2484.560646 4793.076448| 934936258718372.732363 36278.660282

87402.898440733.2990781374.758493 2634.634285 5129.591799 10098.095594 20027.278276 39907.526310

88415.985393 763.6310411444.4964182793.712342 5489.66322510906.94324221836.733321 43899.278941

89429.404955 195.1762821517.7212392962.335082 5874-93965111780.49870123796.499320 48297.006835

90443.348904 $27.9833341594.6073013141.075187 6287.18542012723.93859725939.184258 53120.227519

911457.649371 862.1026671675.3376663330.539698 6728.28840613742.85368528274710842 58433.250271

921472.378852 897.586774 1760.104549 3531.372080 7200.268594.14843.28198030820.4348 17 64277.575298

93487.550218) 934-49,244 1849.109770 3744.254405 7705.28739616031.74453833595.273951 70706.322827

94.503.176724 972.8698541942.5652653969.909669 8245.65751417315.28410136619.848607 77777.966110

95519.2720261012.7846482040.693528 4209.104259 8823.85354018701.506829'29916.634981 85556.762721

90 535.890187|1054.2960342143.7282054462.650504 9442.52328S20198.627376 43510.132139 94013.438993

971552.925692 1097.467876-251.9146154731.40953510104 499918/21815.517566 47427.044021103525.782892

98570.513463!1142-3665911-365.510346 5016.29410710812.81491223561.75897151696.477983 u3879.361182

99588.628867189.0012542484.78586315318.27175311570.7.195025447.69968956350.161002125268.297300
100607-287733|1237.62370512610.0251565638.368058 |12381.661793 27484.51566461422.675492|131796.12 7030

TABLE



Ι Ν Τ
TNT

TA B L E IV .

The Preſent Value of One Pound per Annum , forfor any Number

of Years to come, not excceding ico, at the ſeveral Rates

of 3 , 4, 5 , 6, 7, 8 , 9, and 10l. per Cent. per Ann. Compound

Intereſt.

1

11

8.:021553

Ye. 33 per Cent. 4 per cent.ts per Cent. O per Cerit. 17 per cent. 8 per cent. 2 percento lo per cent.

.970874 .961539 .952381 .943396 .934579 .925926 .917431 •.909097

21 1.913370 1.83695 1.859410
1.833393 1.808018 1.78 ; 265 1.759111 1.735537

31
2.823612 2.775 :991 2.723249 2.673012 2.624316 2.577097 2.531295 2.496752

4 3.717999 3.629896 3.545959 3.465106 3.387211 3.312121 3.2 39720 3.16996 ;

4.5797197 4.451823 4.329477 4212364 4.100198 3.992710 3.889651 3.790787

6 5.497192 5.242137 5.675612 4917325 4.766549 4.622330 4.495919 4.355.61

7 6.2 30283 6.002055 5.786374 5.59 : 382 5.389290 5.206371 5 :032953 4.868419

81 7.019693 6.732745 6 463213
6.:0979+ 5.971299 5.746649 5.534819 5.334926

91
7.78619 7.435 : 32 7.107322 6.801692 6.515233 6.245589 5.995247 5.759.24

108.530203
8.110896 7.721735 7. ;6008 ) 7.0 : 3592 6.710082 6.417658 6.144561

9.252625
8.763477 8.306475 7.886875 7.498675 7.138965 6.805191 6.495061

12 9.951005
9385074 8.863252 8.38384+ 7.942697 7.5 ; 6079 7.160725 6.813693

13 10.6 34956 9.995648 9 : 393573 8.852683 8.357632 7.903777 7.486904 7.103356

14 11.296074 10.563124 9.898641 9.29498+ 8.745459 8.244238 7.786151 7.366633

1 11.931936 11.118388 109.3796 ; 3 9.7122.19 9.107915 8.559430 3.1060689 7.64608 )

16 12.551103
11.652291 10.837771 10.10585 9.416649 8.851370 8.312559 7.823709

17 13.166120 | 12.165570 11.274067 10.477269 9.763224 9.121639 8.543632

18 13 : 753515
12.659 :98 | 11.68958711.689587 10.827603 10.059088 9.371888 8.755625 8.20141 :

191 14.323301 13.133941 12.085321 11.158116 10.339595 9.603601 8.950115 8.364920

2014.677476 13.590328 -2.46224111.469921 10.597016 9.818149 9.128545 8.513594

211 15.415026 14.029162 12.821153 11.764 177 10.335525 10.016505 9.292244 8.64369+

22 15.938918 14.451117 13.163003 12.041552
11.061242 10.200745 9.442426 8.771949

23 16.113610 14.956943 13.488574 12.303379
11.272189 12.37 1061 9.580207 8.8832 18

24 16.935544 15.246465 13.799642 12 : 55:1351 11.469335 10.528 ;60 9.706612 8.984744

251 17.613149
15.622082

14.093945
12.783356 11.653585 10.674778 9.822580 9.077040

26 17.8763445.982771 14.37518514.375185 13.003165 11.325780 10.559980 9.928973 9.160945

27 18.327033 | 16.329587 14.54 ;034 | 13.210534 11.986710 10.935167 | 10.026580 , 9.237223

28 18.167110 :6.66306 ; 14.398128 13.406 164 12.137113 11.051081 10.116128 9.306566

29 19.185456 | 16.983716 15.141074 13 : 590721 12.277676 11.15840811.158408 10.199233 9.369605

30 19.600413 17.292035 15.372452 13.764831 12.499043 11.25778510.273654
9.4 :6914

31 20.000430 17.589495 15.522811 13.929086 12.531816 11.349302 10.342802 9.479013

32 20.398767 17.873553 15.802677 14.084943 12.646557
11.435002 10.406242 9.526378

33 20.765793 18.147647 16.00255016.002550 14.2 30229 12.753792 11.513891 10.464441 9.569432

34 21.131838 18.411199 16.19290514-368141 12.854011 11.586936 10.517836 9.608575

35 21.157222 | 18.564515 | 16.37419 ; 14.428 :46 12.947674 11.654570 10.566322 9.644159

36 21.832257 18.903284 16.546352 14.620987 13.035209 11.717195 10.611763 9.676508

37 22.167237 19.142580 16.711288 14.736180 13.1170 : 8 11.775181 | 10.652994 9.705917

38 22.492464 19.367866 16.867893 14.846.19 13.193475 11.828871 10.690820 9.732651

39 22.808217 19.584486 17.017041 14.949074 13.26493" 11.878595 10.725523 9.756956

40.2 3.614774 19.792775 17.159087 ' 15.046297 13.331710 11.92461511.924615 | 10.757360 9.779051

47 23.412402 19.99305317.294369 15.133016 13.39412211.967237 10.736561) 9.799137

421 23:701361 20.185628 17-423208 15.224543 13.452451 12.006701 10.813366 9.817397

43 23.981904 | 20.370797 17.545913 15.306173 13.506963 12.043242 10.837951 9.833998

44 24.254276 20.548843 17.662774 15.383182 13.557910 12.077076 10.860505 9.849989

45 24.518715 20.720041 17.774070 ' 15.455832 11.605523 12.108414 10.881197 9.862808

46 24.775451
20.834655 17.8806067 15.524370 13.650022 12.137411 10.900181 9.875280

471 25.024710 21.042938 17.931016 15.589028 | 13,691609 | 12.164269 10.917597 9.886613

48 ] 25.266709 | 21.195133 18.077158 ! 15.650026 13.730476 12.189139 10.933576 9.896925

42! 25.591659 21.341474 18.168722 15.707572 13.766800 | 12.212105 10.945235 9.906295

501 25.729766 | 21.48-186 18.255925 | 15.751860 | 13.800 748 12.233487 | 10.961683 9.91481ť

TABLE



IN T I N T

T A B L E IV. continu’d.

Being the Preſent Value of One Poundper Annum, for any Num

ber of Years to come, not exceeding 100 , at the ſeveral Rates

of 3, 4, 5, 6 , 7, 8 , 9, and 10l. per Cent.per Ann. Compound

Intereſt.

re. 3 per Cent. 4 per Cent. 5 per cent. 6 per Cent.| 7 per cent. 8 per Cent. 19 per Centro per Cent.

5 25.951230 21.617487 18.33 977 15.813076 13.832475 12.253229 10.97402 1 9.922558

52 26.166242 21.74758418.41807415.861392 13.862126 12.271 508 10.985341 9.929599

53 26.37499321.872677 18.493493 15.906974 13.889838 12.288434 10.995725 9.935999

54 26.577663 21.99295821.992958 18.565146 15.949975 13.91573613.915736 12.304105 11.005253 9.941817

55 26.774430 22.108614 18.633472 15.990543 13.939941 12.318616 . 11.013993 9.947106

56 26.965466 22.2 19821 18.698545 16.028814 13.96256113.962561 12.332052 I1.022012 9.951915

57 27. i 50938 22.326751 18.760519 16.064919 13.983702 12.34449312.344493 11.029369 9.956286

58 27.331008 22.429568 18.819542 16.098980 14.003450 12.356012 11.036118 9.960260

59! 27.505833 22.528431 18.875754 16.13111316.131113 14.021926 12.366678 11.942310 9.963873

627.675566 22.623491 18.92929016.161428 14.039185 12.376554 11.047991 9.967157

61 27.847356 22.714896 18.980276 16.190026 14.055311 72.385698 11.053203 9.970143

62 28.000346 22.802784 19.0128834 16.217006 14.070384 12.394165 11.057984 9.972957

63 28.155695 | 22.887293 19.075080 16.242458 14.084371 12.402005 11.062371 9.975325

64 28.30648122.968551 19.119124 16.266470 | 14.097637 12.409264 | 11.066395 9.977506

65 28.452894 23.0466839.
161071

16.289123 14.109941 12.415989 11.070087 9.979607

66 28.595343 | 23.121811 19.201020 16.310493 14.12 1440 12.422209 11.073475 9.981461

671 29.733052 23.194049 19.239066 16.330654 14.132187 12.427971 11.076582 9.983146

63 28.867041 23.263509 19.275301 16.34967314.142231 12.433307 11.079433 9.984679

691 28.967127 | 23 : 330297 19.309811 16.367616 14.151618 | 12.438247 11.082049 9.986071

70 29.12342423.3945:6 19.342677 16.384544 14.16039112.442822 11.084448 9.987338

71 29.246043 | 23.45626619.3739.78 16.400513 14.168590 12.447057 11.086650 9.988489

72 29.36599923.515640 19.403789 16.415578 | 14.176252 12.450979 11.988670 9.989535

731 29.480670 23.572731 19.432180 16.429991 14.18341312,454610 11.090523 9.990487

74 29.592884 23.627626 | 19.459219 16.443199 14.190106
12.457973 11.0922 23 9.991351

73 29.701829 23.680410 19.43497616 455848 | 14.196361 12.461086 11.093782 9.992138

70 29.80760123.731163 19.509495 16.467781 14.202207 12.453969 11.095213. 9.992852

77 29.910293 23.779965 19 532853 | 16.479039 14,207670 12.466638 11.096526
9.993502

78 36.009993 23.826889 19.555998 16.48965916.489659 14.212776 12.459109 11.097730 9.994093

79 30.106789 23.872009 19.576284 | 16.499678 14.2 17547 12.471397 11.098835 9.994630

80 20.200766 23.915393 19.596461 16.509131 14.2 2 2007
12.473516 11.099849 9.995118

81 30.- 92006 23.957109 19.615677 16.518048 14.226175 12.475478 11.100778
9.995562

82 30.38.589 23.997220 19.633975 16.526460 14.230070
12.477295 11.101632 9.995965

83 30.406591 | 24.03578919.6514:58 16.534396 14.233710 12.478977 11.102414 9.996332

841 34:0550ny8 24.072874 19.66800719.66800716.541883 14.237113
12.480534 | 11.103132 9.996663

85 31.631154 24.108 532 19:633816 16.548947 14.249292 12.481076 11.103791 9.996969

86 30.709858 24.142820 19.698873 16.555610 14.243264 12.483311 11.104396 9.997244

87 30.786270 24.175788 19.713212 16.561896 14.246041 12.484548 11.104950 9.997495
88 30.869457 24.207489 19.729869 16.567827 14.248637

12.485692 11.105459 9.997723

89 30.932482 24.237970 19.739875 16.573421 14.251062
12.486751 IL105925 9.997930

90 31.00241024.267279 19,752262 16.578699
16.578699 14.253329 12.487734 | 11.106354 . 9.998118

91 31.070301 | 24.295461 19.764059 16.5836.79 14.255448 12.48864212.488642 11.106746 9.998289

92 35.136215 24.322558 19.775294 16.588376 14257428 | 12.48948412.489484 11.109107 9.998444

93 31.200209 24.348614 19.785994 | 16.592808 14.259279 12.490263 11.107437 9.998586

94 31.262338 | 24.373667 19.796185 16.596988 14.261008
12.490984 11.107741 9.968714

93 31.322659 24.397757 19.80599116.60093214.262625 12.49165212.491652 | 11,108019 9.998831

96 31.381222 24.420900 19.815134 16.604053| | 14.264135 12.492271 11.108274 9.998937

97 31.438080 24 443193 19.823937 16.608163 14.265547 12.492843 11.108 509 9.999034

98 31.493281 24.454658 19.832321
16.611475 14.266866

12.493373 9.999122

99 31.546875 24.485200 19.842306 16.614599 14.268099 12.493864 11.108921 9.999202

100 31.598908 24.595mol 19.847910 16.617546 14.269252 12.494319 11.109101 9.999274

.S. 33.333333 25.000 2001 20.000000 16.666667 14.285714 12.500000 11.111111

11.108723

10.000000

!

)

The
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Queſt. 5: What will 1501. gs . od . amount

The Uſe of the preceding Tables. unto in 21 Years, at 81. per Cent. per Ann. Com

pound Intereft ?

· The Amount or preſent Value of any Sum of

Money, for any Number of Years, not exceed- In Table I. even with 21 Years, and

ing 100, at any of the aforeſaid Rates of Inte- under 81. per Cent. I find the Amount 5.033834
rett, is thus found : of il. to be

Look in the firſt or ſecond Table for the Num- Which multiply'd by
- 150.252

ber of Years, and even with that Number, un

der the Rate of Intereft , is the Amount or pre- The Product will be 756.343 , Sac.

ſent Value of 1 1. which Amount or preſent Va

lue ſo found, being multiply'd by the principal Anſw . 7561. 65. 10 ; d .

Sum, the Productis the Amountor preſent Va

lue requir'd.
Which Anſwer is the ſame with that given to

After the fame manner, the Amount or pre- the third Queſtion, and ſhews the Agreement of

ſent Value of any Annuity,or other yearly Pay- the Tables one with the other.

ment, is found by the third or fourth Table.

Queft. 6. One baving the Leaſe of an Eſtate, Va

Examples. lue 601. per Ann. more than the referu'd Rent, 12

Years to come, would know wbat Sum ought to be paid,

Queſt 1. What will 1251. amount unto in 15 to add 28 Years to the Term , and thereby make it 40

Years, at sl. per Cent. per Ann. Compound Inte- Years to come, computing at theRate of 6 l . per Cent.

reft ?
per Ann. Compound Interest ?

In Table I. even with 15 Years, and I find in Tab.IV. the preſent Value

per Cent. I find the Amount $ 2.078928 of 1l. per Ann. for 40 Years to come, 15.046297

of il, to be at 61. por Cent. per Ann . to be

Which multiply'd by the Principal 125

I find in the ſame Table the Value

of 1l. per Ann, for 12 Years to come, 8.383844

The Product will be 259.866, & c. at the ſame Rate , to be

Anſw . 2591. 175. 4 d .
The Difference is - 6.662453

Which multiply'd by
60

Queſt. 2. What is the preſent Value of 2591.

178. 4 d . to be paid at the End of 15 Years, diſ
The Product will be 399.747180

counting at the Rate of 5 1. per Cent.
per.

Ann.

Compound Intereſt ?
Anſw . 399 l. 145. 11 d .

In Table II. even with 15 Years,and
Queft. 7. A has the Podefron of an Eſtate of

under 5 ! per Cent. I find the preſent .481017100 1. per Ann. 15 Years to come, B has the Re

Value of il. to be verſion of the ſame Eſtate for ever, after the Ex

Which multiply'd by the Prin
piration of the ſaid 15 Years. It is demanded, What

cipal
is the preſent Value of A's Term of 15 Years? And,

What the preſent Value of B's Reverſion, computing

The Product will be 125.000 , cor at the Rate of sl . per Cent. per Ann . Compound

intereſt ?

Anſw . 1851.
I find in the laſt Line of Table

Queft. 3. What will 15 l . per Ann. amount un- IV. under sl. per Cent. the Fee

to in 21 Years, at 81. per Cent. per Ann . Compound Simple of 1 1. per Ann. to be worth >2000 .

Intereſt ? 201. which multiply'd by 100, the

Product is

In Table III . even with '21 Years, I find in the ſame Table, the Value

and under 81. per Cent. I find the 50.422921 of 1 1. per Ann. 15 Years to come, at

Amount of il. per Ann, to be the ſame Rate, to be 10.379658 ;>1037.9658

Which multiply'd by 15 which multiply'd by 100. the Pro

duct is

The Product will be 756.343815

The Difference is 962.0342

Anſw.7561.6s. toid.
Anſw.1037!.195.3 d. thePortello.15 Ys.tocome.

Queft. 4. What is the preſent Value of 15l . per
9621. os. 84d, the Reverſ. after the ſaid

Ann. for 21 Years to come, at 81. per Cent, per
( 15 Years.

Ann. Compound Intereſt ? 2000 l. - - the Fee Simple.

In Table IV. even with 21 Years,
and under 81. per Cent. I find the 10.016805 Queft. 8. For a Leaſe of certain. Profits for ſeven

preſent Valueof il. per Ann , to be Years, A makes two Offers, either to pay 1 gol. as a

Which multiply'd by
15 Fine, and 300l. per Ann. or i7oul. Fine, with

out any Rent. B bids 6501. Fine, and 200 l. per

Thé Produet will be 150.252075 | Ann. And C 2001, Fine, and 4051. per Ann,
The

Anſw . 1501. 55. o ; d .

+

5-} 259.8667

i

.
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200 00 00

by 4051. is

TheQueſtion is, wbicb is the beſt Offer, and wbat the B's Offer is 2001. per Ann , the

Pifference, computing af sbe Rate of sl. per Cent. preſent Value of which, for 1> 1137 og 00
per Ann. Compound Intereſt ?

Years, at sl. per Cent, is

And a Fine of

oso oo ooThe Amount of 1 l. in 7 Years I. 3. d .

at sl. per Cent. ( in Table I. ) mul. 211 OI 031

1807 og 06tiply'd by 1501. is

The Amount of 1 l. per Ann, in
C's Offer is 405 l. per Cent. the

e2; Years,at ş !. per Ceni. ( in Table 2442 12 001 preſent Value of which, for 7>2343 09 00
III.) multiply'd by 300l. is

Years, at sl. per Cent.is 34343
And a Fine of

Therefore A's first Offer, at the2

End of 7 Years, will amount unto $2653 13 04

2543 09 08

The Amount of 1 l. in 7 Years,

1. S. d .
at 5 !. per Cent. multiply'd by Therefore C's is more than A's ift 657 II OS

1700 1. is what A's 2d Offer wiú >2392 Or 05
A's 2d 843 09 08amount to in the ſame time
B's -
- 736 04 02

The Amountof il. in 7 Years,
Queft. 9. A gives 1950 1. for an Annuity of

at st. per Cent, multiply'd by 914 12 031
914 12 031 1001. per Ann .For 99 Years. B puts 15501. Out

6501. is
at Interest. It is requir'd to know , which will amount

The Amount of il. per Ann in
to the greatest Sum ,at the End of the ſaid 99 Years,

7 Years, at 51. per Cent,multiply'd > 1628 o8 00 at the Rate of ol.at the Rate of 6l. per Cent. per Ann. Compound

by 2001, is Intereft ?

Therefore B ': Offer, at the End
The Amount of 1 l. per Ann.

1 .-2543 00 04
s. d .of 7 Years, will amount unto

in 9929 Years,at ol. per Cent. (in 532827 03.06

Tab . III.)multiply'dby 100l. isThe Amount of 11. in 7 Years,
The Amount of il. in 99

at 5l. per Cent, multiply'd by 281 o8 os Years,at gl. per Cent. (in Tab. I.) 490149.05 st

2001. is

multiply'd by 1950l. isThe Amount of il. per Ann . in

7 Years, at 51. per Cent.multiply'd > 3297 10 03 Therefore A's 100 l.per Ann.

will amount to more than B's 35079 18 of

15501. in that Term .Therefore C's Offer, at the End

of 7 Years, will amount unto
Whichº anfwers the Queſtion.

The Amounts of the faid Offers; at the End If thepreſent Value of that Difference is re.

of the ſaid Term , being thusknown, look ( in quired , find the preſent Value of 1l. payable as

Tab. II.) for the preſent Value of it. payable at the End of 99Years, at 6 l.per Cent, ( in Table II.)

theEndof 7 Years, at sl. per Cent. which will which multiply'd by the Difference,the Product

be found to be .710682. Which ſaid Value be will be the preſent Value thereof, viz. unl.gs.

ing multiply'd by the ſaidſeveral Amounts, the 2 d .

Products will be the preſent Value of the ſaid

ſeveral Offers, Viz .

The prefent Value of the Difference is like

wife thus found :

1. s. d .
Find the prefent Value of il.The preſent Value of A's ift will be 1885 18 33 per Ann. for 99 Years to come,

A's 2d 1700 Oo oo át.61. per cent. ( in Tab. IV . )

B's - 1807 05 06 which multiply'd by 100l. the

C's - . 2543 og 08 Product will be ...

Which isthe preſent Value ofTherefore the preſent Value of what Coffers 109 l. per Ann , for 99 Years, at

is more than A's ift. 657 II OS 61. per Cent.

A's 2d. 843 09 08 And from which ſubtract

1550 Oo ooB's - 736 04 02

Which anſwers the Queſtion .'
There will remain

111 09 01

Or thus ;
Which is the preſent Value of the Difference.

t's if Offer is 300l. per Ann . 1. d .
Or thus :

the preſent Value ofwbich, for 7 >1735 03 06

Years, at sl. per Cent . is The Intereft of B's 15501 at 6l. per Cent, is
And a Fine of

150 00 00 93 1. per Ann . Therefore A receives 11. per Ann .

more than B.

1885 18 23
1. §. d .

The preſent Value of 71. perd's 2d Offer is a fine of 1700 00 00 Ann , for 99. Years to come, at 61. 116 06 0

per Cons, is
Vol. II.

The

*
*
*

33578 18.08

1

1661 09 02

s.

:: 28

1
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l. s. d, INTRENCHMENTS, are all sorts of Worka

The preſent Value of 1550l, to ? made to fortify any Poft againſt an Enemy :

be paid at the End of 99 Years, is
4

There is uſually a Ditch with a Parapet, or Rows

of Faſcines loaded with Earth, Gabions, Sand

Therefore the Bags,or Hogſheads filled with Earth to cover
the Difference, is the Men from the Fire.

INVADIATIONES, was a Term formerly

After the ſamemanner,moſt other uſeful Que- uſed in the Law for Mortgages and Pledges : And

ftions in Compound Interest, are eafily:anſwerd. ſo Invadiare ,was to Mortgage Land.

INVENTION, in Painting, Sculpture, Sport

INTERTIESin a Building, are thoſe ſmall is the Art of finding outproper Objects for a
Pieces of Timber that lie horizontally between Picture, by the Help of Hiftory or ancient Fa
the Sommers ; or between them and the Sell or bles , Coc.

Reaſon . INVENTIONES, was the Term formerly

INTERVAL of the Fits of eaſy Reflexion, for what isnow call'd Treaſure -Trove, viz. Money

and of eaſy Tranſmiſſion of the Rays of Light, or Goods found by any Perſon, and not chal

is the Spaces between every Return of the Fit, leng'd by any Owner : Which therefore by Com
and the next Return . mon Law was due to the King (whence that old

Theſe Intervals Sir 18. Newton ſhews how to col Rhymeuſed to this. Day in many countries by

leat, and thence to determine whether the Rays the Children, W ho bus loft ? I have found,
Thall be reflected or tranſmitted at their ſuble In the King's HolyGround.)

quent Incidence on any pellucid Medium. (See And King Edw . I. we find, granted to the Barons

Light, & c. and Newton's Opticks, Book 2. Part 3.) of the Ports, Inventiones fuas per Mare & go Terras,

INTESTINES, are a long and large Pipe, &c.

which by ſeveral Turnings and Windingsreaches INVERSE Method of Fluxions, is the Method

from the Pylorus to the Anus: They are knit all of finding the Flowing Quantity from the Fluxion

along the Edge of a Membrane call’d theMefen . given ; and is the ſame with what the foreign

sery, and are uſually fix times as long as the Bo- Mathematicians call the Calculus Integralis : On

dy to which they belong; that ſo the Chyle, which Subject there is a Treatiſe publiſh'd in

which eſcapes the Lacteals of one of the Guts, French by Mr. Carré, A.D. 1700, Printed at Paris.

may be taken up by thoſe in the next. They Some call it Summatory Arithmetick ; and the

have three Coats, of which the inmoſt is made Reaſon and Foundation of it Mr. Hayes ſhews in

up of ſhortFibresbound together by fine Blood his Book of Fluxions.

Vefſels, and diſpoſed as thoſe of the Stomach : He had, in Prop. 2. of hisfourth Section, been

For the Length of a Fibre is the Thickneſs of the ſhewing how to investigate the Area's of Hyperboli

Coat. ThisCoat being much larger than the form Figures : And in Cor.3.of that propoſition, he

other, lies in Wrinkles or Plaits, which are callid Thews that 'ejs manifeft, tbat any Parabola, or

Valvula Conniventes. It hath alſo a great Number the Complement of any Parabola, to the circum
of little Glands, which in the ſmall Guts lie in fcribed Parallelogram ; or an Hyperbola being gi

Cluſters every where, but wherethey are knit to ven :And ſuppoſing the Ordinate ( see Fig. 2. an .

the Meſentery. Theſe Glandsſeem to ſeparate a ner'd ) PM=y ; the Abſciffa AP = x ;PR =

Liquor for the diluting of thethick Chyle,that OD = b ; the Axis 0 A = c : That all the PX,
it may the more eaſily enter the ſmall Orifices or b's are :to all the PM , or y's :: a8 m# 1 : is

of thé Lacteals. The ſecond Coat is made up

of two Orders of Muſcular Fibres, one running And if it be required to find what Proportion

ſtraigbe, according to theLength oftheGuts; the all the b's, advanced to any Power n , has to all

other goes round, deſcribing rather a ſpiral than the y's advanced to the fame Power », it may be

a circular Line. By, she fucceflive Motion of thus inveftigated.

theſe two Orders of the Fibres, the Guts are in Suppoſe the new Curve NG to be deſcribed ,

a continual Undulation ; which is called the Ver- ſo that PNbe always equal or proportional to

miculär or Periſtaltick Motion of the Intestines. The
third and external Coatis common, and comes P M )"ory" , then it is manifeft that the Sum of

froin the Peritonanmi

The Inteſtines, tho' properly but one continued

Pipe, yet are divided into fix Paris ; three thin K

and ſmall, and three thick and great. The thin

and finall' are the Duodenum , the Fejunum , and

llenm . Thick and great Gats, are the Cecom , Co I

lon , and Re& um : Seethoſe words.

INTESTINE Motion of the Parts of Fluids . R

Where the attracting . Corpuſcles of any Fluid
N P M

are elaſtick, they muſt neceffarily produce an

Inteftine Motion ; and this greater or leffer, accord

ing to the Degrees of their Elaſticity and al- G D

tractive Forces

For two elaſtick Particles, after meeting, will

fly from one another ( abftracting from the Re
liſtance ofthe Medium ) with the ſame Degree of all the gou is equal to the Sum of allthe PN, or

Velocity that they met together with . (See Ela- to the curvilineal Space O.AGN : And becauſe

ſticity .) But when in leaping back from one .". is always equalor proportional to PN, and

another they approach other Particles, their Ve PN becomes equal to 0 G, at the ſame time

locity will be encreaſed.
that

+

to m.
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that you becomes equal to 6 " = 0D}"; ’ tis like that to inveſtigate the Proportion of all the gy" to

wiſe manifeft, that the Sum of all the b" is equal all the b " is the ſame thing as to inveſtigate the

or proportional to the Sum of all the OG , or Proportion of the Curvilineal Space AoGN to

the Parallelogram 40GK. Whence it appears, the Parallelogram . AOGK. Which inay be done

is K AL

T

PIR

M

G D

m

ީމ

m m

thus : In Paraboloids and Hyperboloids, the Ge

neral Equation expreſſing the Nature of ſuch
2 = 3" and conſequently, * " repreſents

Curves is yu = x, and conſequently gu" = xm
guy in the Dimenſion requir’d ) increas'd by Unity ;

ſo are all the y" to all the 6 ".

Now ſuppoſe y ” = 2, then z = x * , and z" =

CONSECTAR Y II.

x" , which is an Equation, expreſſing the Nature

of a Paraboliform , or Hyperboliform Curve.
2. Hitherto we have found the Proportion ofLet the ſaid Curve be ANG, and AP = X,

A0 = 1, PN= 2, and OG = d. Then (Hayes, all the gu" , or(multiplying both by the Fluxion

Seet. 3. Art. 9o.) + I : : fm + n :m ) all * ) ya x to all the b" s , their abſolute Value

may be found thus : It was by the preceding
the d' : to all the z. And becauſe z was put

Corollary, mim In:: all the zx : all thedi
;

equal to y" ; therefore when z or PN becomes that is, ſo is the Space AOGN, to the Rectan

OG or d, then y"becomes b” ; and conſequently |gle AOGK = do : Therefore =.all the

dis = b" ; therefore m #n: m ::S : 6 ' : S : y” .

zx' = s : juu i, ( becauſe z = y ".) But b" = d;
Hence we may eaſily deduce the 640h Prop. Arith .

Infinit. firſt diſcovered by the Learned Dr. Wallis. Therefore S : y* x =

CONSECTARY
I.

Icb"

::

n 12

ز

m dc

m+n

mdc. mc 6*

m+n m - n

+

1. For we found before < = x
ny

and it is alſo

n

CONSECTARY III .
m : m to:: 1 :17

. : y " : 6 ". in the dire &t

n
n

72

į and

iIm

Series, and 1 : 1– :: all the g " : all the 6". 3. And if we ſuppoſe the Index 7
+ Ma

in the Negative Series. Whence it is evident, that
icb"

if theExponent of the Power of the intercepted then the Value of all the gas i is=

Diameter x , be taken for the Index of the Se

ries, it will be as I is to the Power of the inter- again, If in the Place of b” we ſubſtitutes Mbe:

cepted Diameter or Index of the Series ( becauſe

Vol. II . cauſe you that is, when y becomes = b,

and

71

X
17

>

2 2 2
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= == )apd x = 0 , 2

+ pelo

Ir

Fille

i Im

3x3 x

= 6 "
we ſhall have

Example II.

Let it be required to find the flowing Quan

all the yo x =

tity of a yi+ axiġ ; the flowing Quantity of

CONSECTARY IV. the firſt Member a yx is = ax y ; and that of

4°. Hence Mercator's Lem. Prop. 16. Logarith the ſecond Member a xj is = axy : Whence it is

motechn. may be deduced, upon which the LearnedDr. Gregory'sGeometrical Exerciſe chiefly de- plain, thatthe flowing Quantity of ayš + axy
is = axy:

pends. For becauſe all the ya x are = all the

Example III .

x , it is evident, that ( rejecting the invaria

Let it be required to find the flowing Quan

ble Quantities, if there be any) all the x

tity of 3 xxx ; increaſe the Index of the flowing

( by putting the greateſt x = c)

1 Fle
Quantity x by 1 , and then we have 3x3 %, which

divide by the new Index 3 , and by the fluxionary
x '

Whence we have the Demonſtration of

IIpo
Letter X, then the Quotient = = gol is

the fundamental Rule in Summatory Arithmetick,
3 X X

to find the flowing Quantity of a given Fluxion . the Aowing Quantity of the given Fluxion.

And Univerſally ;
CONSECTARY V.

If it be requird to find the flowing Quantity
5o. For inſtance, if the Right Line 40=

be divided into an infinite Number of x, the
, increaſe the Index of the flowing

Sum of all the Rectangles contain'd under any Quantity * by 1 , and then we havemx" x,which
Power of the Abfciffa x , and all the x reſpec- divide by the new Index m, and by the Auxio

tively, that is,the Sum of all the ****, or the nary Letters, and there will ariſe x" for the

flowing Quantity requir'd.

Flowing Quantity, whereof x x is the Fluxion,

Example IV.

is equal to
= to the Power

于 +ti
Let it be requir’d to find the flowing Quan

of x increaſed by Unity, and divided by the
new Exponent. And ſeeing the Thread ofmy tity of ; the Fluxion ( Hayes, Art . 16. ) ex

Diſcourſe has led me on to this Head, I ſhall

infift more at large on the ſanje in the next. preſs’d by the other way of Notation, is ax2

and the flowing Quantity thereof is - ax- '
PRO P. I.

Thus the Flowing Quantity of

To find the flowing Quantity of any Fluxion.

x is = 2071

The ſummingup of Infinites, or finding the

Sum of all the Fluxions of an unknown Quan

tity, or the finding the Flowing Quantity from

its Fluxion given , is not leſs difficult in many
Example V.

Caſes, than the Reverſe is eaſy. I ſhall begin

with the eaſieſt Examples, and proceed gra
Let it be required to find the flowing Quan

dually to thoſe that are more intricate and dif

ficult .
x. To the Index of

of mx

.

tu

1th FM +1
Xс

I Ile

ах

X X

x,

ахх a X

I

2

X

3

X

3 x

tity of 3 x
2
8

I

- 3

the Power of the flowing Quantity add I , and

Example I.

divide by the new Exponent, and by x, the Quo
Let it be required to find the flowing Quan

tient is = x = the flowing Quan
tity of this Fluxion a a x , or a a xº x ; to the In

dex of the flowing Quantity add 1 , and then we tity required.

have a ax divide this by the fluxionary Example VI.

Letter x, and by the new Index 0 +1 , or 1 ,
Let it be required to find the flowing Quan.

the Quotient aa x is the flowing Quantity of

the given Fluxion . this Fluxion may be expressid

thus,

Oti

X

x x

tity of

Vox
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*xx 6x2

a

| yx is
2

.

every Term .

2

1

t

.

thus, r x x * x, and then the flowing Quan = ( by Subſtitution ) : And the flowing

2.jxs bxx

tity thereof is for
ty

svr Quantity is

it remains to be proved that the Sum of all the
Example VII.

ху

is =

The flowing Quantity of x 1 27 % , or 3 x

zi ? is X201 x1 = 127 ***,
Compleat the Parallelogram ABCD, then it

= { V27xxx, and the is evident that the Triangle A BC is equal to the

flowing Quantity of x V274–3x is found by Sum.of all the yx,'and the Triangle ADC is

reducing 28* —xx\* to an infinite Series, and equal to the Sum of all the xý. But both theſe

multiplying the ſame by x, and then finding the Triangles are equal to the Parallelogram , and

flowing Quantity of . each is equal to the Parallelogram , and the

Parallelogram is equal to xy ; therefore all the

Example VIII.
yi = = Triangle ABC.

To find the Fluent of ax Vax In

2. Let AMB be a Parabola, AP = x, PMſuch Caſes where the Fluxion is affected with a

Vinculum , we muſt confider whether the fluxio- = y, the Parameter = 1 , thenthe Equation of

nal Quantity, ſtanding before the Radical Sign ,
be the Fluxion of the fimple or compound Quin- the Curve is x = y, and the Fluxion of the

tity under the Vinculum , for in ſuch Ca

ſes the Fluent may be found by the General Parabolick Space, viz. Mp = * = *
Rule. Now it is evident , that the Sun of all thoſe

Thus in this Example I obſerve that a x is the Parallelograms is equal to the Parabolick Space

Fluxion of ax— a a, and therefore theFluentof AMBD. And the flowing Quantity of x.is

ax — aalor a x x ax a al' is į xax - a

mto (
mtí

va
x y, which we muſt prove to be equal to the

ri Sum of all the yi.
In like manner the Fluent of

Compleat the Parallelogram ADBC , then it

2 xx x
is manifeſt that the Space A MB D is equal to

2r* — * x will be found (if to the Exponent all theyx, and the Space A.MBC is equal to all

- weadd 1 , and divide by the new Exponent the xy. But by the Method of Tangents it is

i , and by the fuxionary Quantity 273.– 2x %) : 8 ::: t; and tý =yš, and in the Para

to be v 28 % %%. bola + = mx ; ergo ya = mxj.

Theſe Rules may be demonſtrated by Indu &tion alſo ;

and becauſe that Method, by particular Inſtances, may Whence 1

ſerve to give the Reader a clearer Notion of Sum y x

matory Arithmetick, I fall explain the same in

the following Examples. And
y x

1. In the Rectangular Triangle ABC : Sup Adding 1 to each side ?Iti

poſe AB =a, BC = b, Ap = %, P p = x,
of the Equation

to ;
s m

PM =y ; then the Equation of the Triangle is

D.
А

m

axvax
= (purringyforx- )II

m

is

2 a 3-2a a

Xaq.

3

;x-;ܟ
1 or

21 x x x

X X X 27 x x x or 21 %

m xy

m

ух

....

ren

M

V
P

P
R

ܢ

ܤ

ܙ

ܘ

R

D

B
B

bx M

g and the infinitely little Parallelogram xg + y's,n + 1That is
m

y *

Mp = to the Fluxion of the Triangle , is Whence
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73
m

-T

ma

m I

Х

m - 2

Х

3
2 2

m I m 2 mm - 3

a X х

>

m

Whence

fore a + x )" is = a" + ma' x + m x

m : m +1:: yr : xj t vis

And conſequently,
x + m x

m : m +1:: S:yi:S : xy + s :yt'; 3

x' + m X
But

3 4

S : x5 +5:yi = xy. x *, Sync.

Therefore

By the ſame Method any Trinomial, Quadrino
mim +1:: S :yx :xy ; mial, & c. or Infinito -nomial may be raiſed to any

And conſequently given Power, v.g. To raiſe the Infinito-nomial

a + ba + oz + dz't , &c. to the Power,

xxy = S : y . Q. E. D. whoſe Exponent is m : In the preceding Bino

mto mial Theorem ,

And beſides the Examples I have produced, there

are others which occur, to which theſe Rules cannot be Inſtead of x put bz + 07? + dz?, & c.1',and in

immediately applied ; andthat the Reader may not be

at too great a Loſs in ſuch Caſes, I ſhall endeavour ftead ofx ’ſubſtitute bztozi + dz ?, & c. " Then

to affij bim in that particular. But firſt, It will be

it is manifeſt that a + ba + ozitdz?, Gorll" is
neceſſary to premiſe this.

sa" tma xbz trz'tdz?, Etc.!' + m
L E M M A

x batozi + dz', Egc.l’ + m
If a Binomial be to be rais'd to any Power,

g . v.m, (which repreſents any Number, whole or

broken , poſitive or negative ) then the. Unciæ x bz trz?tdz?, & c.
3

or Numbers prefix'd to the ſeveral Terms are,
3

+ mx
3 4

m -

m -

х

7-2

3 .

m 3

x m-I m2

Х X a

2

m I

m I
mo

m

х Хmo mo

I X • IX

I

Х I X

2 I

4

m I

Х

m2

х

32

im

nz

X4

- -

is
gp Xx

27

73 588

n

Àat

D

741 20 %

16 rs

- -

21

mn m 2 m

2 n 3 n 5x8

x5

X , Sc. reſpectively.

x bz toz + dz?, Socol to @c.

Example I.

And if P + P Q repreſent the Quantity to be

raiſed to the given Power ; P the firſt Term, Let it be required to find the flowing Quanti

and , the reſt, divided by that firſt Term, and
ty of this Fluxion x rr xx.Reduce vor — x2

the Exponent of that Root or Dimenſion, to an ( Hayes's Art. 93.) Infinite Series, and then

Then

x6

A B
8p3 16 rs

pc. And conſequently ,' %

PEPO " + 128r7

-C Vor- xx is = q *
873

+ BQ+
checo

128r; -, & c. And finding the flowing Quan

For Inſtance, if it be required to extract the tity of every Term of this Series, then the Sum

ſquare Root of rr — xx; that is, to raiſe ( the

Word raiſe being uſed indifferently for involving of all the ivropxx is = px

or evolving any Binomial ) the Binomial rr — xx

to the Power or Dimenſion, whoſe Exponent is Soc . Q. E. I.

II2ps 1152 r?

, then P = rr, Q = im = 1, and n = 2 ;

Example 11.

and conſequently, rr— * x] 8 713

It is required to find the flowing Quantity of

ලැ c..

It is evident from the ( Hayes's Art. 16.)
r + x

Let it be required to raiſe the Binomial a + x

tothe Power whoſe Exponentis m, or letmbe Notation of Powers, that is
is = ngx

is to be extracted. Then, P = a, Q = + x1 But r + x1 ' is = (Hayes's Art.

and (n in this Caſe being = 1) m ; there= 1) m ; there. 23.) --
+

te for. Andc.

+

conſe

6r 4073

5x9

XX

rr

xx
X4

---

2 r

x6
5 **

16 75 128 77

r

19

12

1
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Tr

r1

is = 1 %

and that I may not be miſunderſtood; I fall begin

conſequently or rrx * + x1 -'is = r with ſome eaſy Examples.

y +

-x + * - *
.to Esc. and

Example I.
is =

got *

Let it be required to find the Fluent of aš
grace

r* - ** + - + , & c. and the flow
jax – a a, thé Fluxion reduced to its limpleft

ts Terms is a x x % -aala alk. Now ſuppoſe the

ing Quantity of +

r + x Fluent of this Fluxion to be Ax xa - aalf,then

it is evident, that the Fluxion of this Fluent muſt

ti & c. l . E, I.
be equal to the given Fluxion , i.c. Axaxx

SCHOLIU M. a x - aal is = a x x axasajt. Therefore

And if we divide the Series ( Examp. 3.) by ( dividing by ax -aal') ; A xai = ax,and

xx\* reduced to an infinite Series, and A5i. Having thus found the true Value of the

multiply the Diviſor by the Quotient, we hall indeterminate Coefficient 4 ( viz. ) in the al

ſum'd Equation, ſubſtitute the ſamein place ofA ,

have r % and then we have xaxaal or
4013 1192r? 3

pc. = x++
egoring-%-31

Vax - a à equal to the Fluent of the given
Fluxion.

gr

27 Si 2 a x 2 4 A

.

or II2rs

2 * 3 32*5

123r
4

1X XX

2.1 % - 2 X X X 21 % %%

,

And in general, If the given Fluxion confifts

of Univerſal Exponents and Coefficients, reduce
Example II.

the Part under the Vinculum to an infinite Series,

which multiply by the Part before the Vinculum ,

and find the Aowing Quantity of every Term ; To find the Fluent of ► this Flu

Laſtly, divide this lastSeries or theFluent by
V2rx - **

the Part under the radical Sign affected, with

any the moftconvenientExponent, and multiply xion is expreſſed thus, rx -xxx 21% - **|
thé faid Part under the ſaid Exponent by the

ſaid Quotient; lo ſhallyou have aSeries expref Suppoſe the Fluentthereofto be Ax 2rx - **
곳

fing the Fluent of thegiven Fluxion , and readily. Then the Fluxion of this Quantity is; AX
ſhewing when and whether the Series confifts of

a finite Number of Terms or not.
rx X X X

The Fluent of a Fluxion involving ſurd Quanti- 27x.— Ixx1*. Therefore A x zra - 2x3
sies, may be inveſtigated after anothermanner, which

is ſometimes preferable by much to the former : Tbe = r *- **, and A = r ; and conſequently,

Principles of this Merbodare, the Fluent of the given Fluxion is equal to

1. Reduce the given Fluxion to its fimpled 214.2.4811
Terms.

2. Afſumea new Equation adfected with in Example III.

determined Coefficients; ſo that reducing the

ſame to Fluxions, theTerms of thismaybe com

pared with thoſe ofthe givenFluxion, in order to find the Fluent of de'sxe + fx") . Ar

to determine the unknown Coefficients.
fume an Equation with indeterminate Coeffi

cients, ſo thatreducing the ſame to Fluxions,the

3. Having determined the affumed Coef. Terms thereof may be compared with thoſe of

ficients, ſubſtitute their reſpective Values in the the given Fluxion. Let the faid Equation be

affumed Equation, and you have the Fluent of

the given Fluxion.
Adx" + Bdx + Cdx-3 **',

Since this Method deſerves the Reader's Confidera- &c. xetfx" | = S : dx ' xxc + fx "

sion, I fball endeavour fully to explain the ſame ;

Then ,

sti x Adx" * + r - 2nFI * Bdx "-29jt39 Fix'cdx

arxet f *" + m + ixe + f*7 xnf*** : * xmax + Bdx"**

Gdx ' * , , = 4x = x + 3 ".
Whenke

-N1

:)

- +

R3

1

:
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Whence, ſuppofing = m + 1 , and putting * = 1.

27

rentix Adx" = " +r2n ti x Bdx" +r3nti x Cdx "-3" , etc.

x + x + x-** x 4dfxx" + **xBdfx"= " + x = x C4fx^ - ^”, ớc.

x: +847= dx'x & + Fx12.х

?

P

xpx

PA !

And multiplying each side of the Equation by px et fx" ? we have p Xynti

x Adx? =- " + pxT - an t x Bdx?= ** +px== 3ntix Cdx = sm,& c. xe + fx"|

+ * xddf xx ' + nx Bdfxr- * + xcdf*>–20,8c.= dx'xeti

* + fx ! ?+

Which being order'd, we have

pxrantix Adf2 + px -antix Ade + px -2 + x Bdej

nx Ads Sx" + pxr - 2ntix Bdf > x " + px== 3ntixcaffy

+ nx Bdf) + xx Cdf )

24x" x :etfx"+ f * pxo+ f247 = pxdx'.

From which Equation the unknown Coefficient A , B , C, & c. may be determined in this

dir ?

& c .

LP

P

manner ;

I

pxrantix Adf to * x Adf = pd

And dividing by pd,

rifix af + *xnx Af = t,

Subſtituting m + 1 for

again + 1 % Aft mit IX RX 4f = I.

Whence A=

-- : fixf + -+*+ vxsFotixs

Secondly,

px -n tix Ade tÞx5—29 FixBf + -x Bdfx = 0,

And by Tranſpofition, Diviſion and Reftitution.

rant Bf + mn * x Bf - x 4 .

PIELIX de
* r x 4 :

Whence Bit
2nFIX ftomnt * xf

antix ]
ch

In like manner,

2ny- IX Be
C =

mnths - 291 xf

Whence it is evident that Adx* + Bdx' + Cdx *

2

XTT*" 十三
montrtixf mutitixfimmtrentixf

7

mn

doc.

WO

d

XX - IX .

+ X *
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x x + X

d

x x

mntatix f

2n - ix de

X X

mn traan + exf

»–– x 4

X

mntonFixif
30+

8. x + f*** etdt = x+ f=" , Q. E. I.

M

In which it may beobſerved, That the Expo- | confift of a finite Number of Terms, when

nents of the Termsof the Indeterminate Series to

before the Radical Sign may be taken different is equal to a poſitive whole Number.

from thoſe above, provided that the Exponent of
the firſt Term be not leſs than runt1,and to find the Fluentofanygiven Fluxionincluded

This General Theorem may eafily be applied

that the following. Exponents proceed regularly :

That the Exponents of the Terms before they

Radical Sign may be continually increaſed orde in the General one dx' xx .+ f** ". V.G.

creaſed by n ; for in either Caſe the Termsof

the Fluxion of this affumed Equation will be- To find the Fluent ofa x max

come honiologous to thoſe of the given Fluxion : the ſame equal to the GeneralFluxion, viz.

That when the Exponents increaſe regularly by

1, the Fluent will confift of a finite Number of x xétf-8") = a * xax =

Laal
itit mn

Terms, when is equal to a pofi
Thendas f = 0, f = a , n = 1; m =

da ; and if weſubſtitute theſaid parti
tive whole Number : And that whenthe Expo- cular Values of d , r, f, n, m, e in the General

nents decreaſe regularly by ng the Fluent will Fluent, we ſhall have

Iput

-

2

Х
xx

27

X

d
x x

* - - X 4 :

mntotixf mn totius
+

mntratixf

a -gixde — ix de

mntatixfmnt - stixf
Х

mn + 5.-- in tixf
+, Sc. x

X % a 41 = ** ax - aal = S :axdaxmad,
ftixa

Q. E. I.

Х

+ I.

+971 x x

ax -aa.

I have bitherto explained the General Methods of

finding the Fluent ofany Fluxionby belp of Series's, 27 * *, and mp = V27 * - * %, and Pp =

and therefore ſhall not farther infift on theſe or other % ; therefore the Fluxion of the Area, viz. the

Methodsinvented for the ſame Purpoſe, but refer the

Reader (whodeſires to bave a fuller-Account of them ) Parallelogram mp is = * v2r* - **, and

toalate Learned Treatiſe,writ by that excellent Ana- conſequently the Sum of all the xV27 * - **,

IYA G. Cheyne, M. D.and entitled Fluxionum Me- that is, the Flowing Quantity of the given Flu
thodus Inverfa.

xion is equal to the Semi-ſegmentAMP.
Since tbe Buſineſs of Infinite Series is ſometimes te

dious and too perplex'd , ſeveral other particular Me

shods have been inventedtofind the flowing Quantity Example II.

of a Fluxion . It foall ſuffice, in this place, to give Let it be required to find the Flowing Quan

she Reader an idea of them , which will become more

plain and familiar by ſeveral other Examples, to be tity of , rxx

Draw the Lines AM ,
ſeen in tbeir proper Places.

2 V 27 %

Am, infinitely near each other, MP, mpo per
Example I. pendicular to the Diameter AB, and MR per

Let it be required to find the Flowing Quan Circle AM = Vart, and Rm the Fluxionpendicular to Am ; then by the Property of the

tity of 3 7.27 * - **. On the Center C, with

gå
thereof is Now becauſe the Triangles

A yark

M P
APM , MRm , are ( the Angles AMP and

Mm R ſtanding on equal Arches of the Circle )

fimilar, it is PM (V 27 % % *) : 4P (x) :: Rm

* *
MR

V 27 %
V 27* x V 27 * - **

B
and conſequently the infinitely little Sector MAR

the Radius CB = r, deſcribe the Semi-circle = AR MR is =
= to the

AMB, and ſuppoſe AP = x ; then is PB = 272 x xx

Vol. II.
given Fluxion : Whence it is evident that the

A a a
Segment

OLI IOTU NO

( n.).

ومو
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Segment AOM A is the flowing Quantity of the cepted Diameter. And therefore he ſtates his 16th

given Fluxion . Propoſition thus :

Example III. An Equation expreffing the Value of the Subtangent

of any Curve, in the neareſt Terms being given :

Let it be required to find the flowing Quan- ' Tis requir'd to find the Equation exprelling the

tity of this Fluxion xx x 2 V 27 % - %%.
On Natureof the Curve.

Í . What I njean by the neareſt Terms will be

B
beſt explain'd by an Example.

Suppofe PT = 1, AP=X, PM = y,MT = s ;

and let the Equation exprefſing the Nature of
B P介

1

C

D

сrr.

2

Art. 61.)

the Center C, with the Radius CA = r, deſcribe

the Circle A FEM ; and ſuppoſe = x,Pp = x,
PE = 2 , X, the Circumference AFEŇ = c ;

then, I ſay, that the Sum of all the ** the Curve be y' + ayy = x '+bxX ;Then
the Sub-tangent TP will be == Hayes, Sect.10 .

X 2 V 27 %- xx is =

3y² + 2agy
Now I call theſe Terms,

Demonſtration.

3 x x + 2 bx

expreſſing the Value of the Şub -tangent, the

Letthe Circle AFEMbethe Baſe of an up: Equationof the Curve : ButifthisValueofthe
neareſt, becauſe they immediately Aow from the

the section of the Cylinder thro' itsAxis, AB Sub-tangent bechanged,by applying theEquation

the Height of the Cylinderis equal to AE the of the Curve ; vig. If we put 3y: = 3x3+ 36xx

Diameter of the Baſe. Draw the Diagonal 4D,
34 + 36x2 — ayy,then a Plane paſſing thro ' AD, and perpendicu - 3a yy ;and conſequentlyts .

lar to the Plane BE, will divide the Cylinder 3 * x + 26 %

in two equal Parts, and cut off the Semi-qua- ſuch I call Remote Terms.

drantal Ungula ADE.
Now the Fluxion of Now if the Value of the Sub -tangent be ex

this Ungula is equal to the Parallelogram em preſs'd in the neareſt Terms, the Equation of the

multiplied into its Height PR or AP ( be Curve may be inveſtigated in this manner.

cauſe the Angle R AP is equal to 45°.) = xX Let the Curve ( Hayes, Fig. Art. 77.) AMm

be deſcribed , and draw MT to touch the Curve

x 272rx — XX ; and conſequently the Sum of in M; then ſuppoſe the Abfciſa AP = * ; the

all the x * * 2 V 27* - ** is (when Ap be- Ordinate = y, pp = Rm = ; then

comes equalto A E ,or x = 2r) equal to the Se- becauſe the Triangles m RM,MPT are fimilar ;

mi-quadrantal Ungula ADE= 8. E. I.

therefore mR ( ) : RM ( * ) :: PM ( y ) : PT

And thus innumerable Inſtances might be align'd, to = *. Put this Value of the Sub -tangent equal

alift us in finding the flowing Quantity of any
y

Fluxion, without havingimmediate Recourſe to an In- to its Value given in the neareſt Terms; clear

finite Series.
the Equation of the Fractions, and find the

flowing Quantity of each Term ; ſo have you

INVERSE Method of Tangents, is the Method the Equation of the Curve.

of finding an Equationto expreſs the Nature of

a Curve in an Equation, expreſs’d in the neareſt Example I.

Terms. This depends on the Problem of find

ing the fluent or flowing Quantity, by having the Let it be required to find the Equationof the

Fluxion given ( of which ſee the Inverſe Method Curve AMm, the Value of the Sub-tangent PT

of Fluxions above given.) And the Art of doing, 2 yo

it Mr. Hayes ( in Fluxions, p. 48.) ſhewsafterthis, being The Sub - tangent PT is =
3r1

At Page 33. he had ſhewn how to deduce y ?

Univerſal Rules for drawing Tangents to all forts
= (ex Hyp:) therefore 3rryš = 2 yıý,

y
3rr

of Geometrical Curves, when the given. Equation ex

presſes the Relation between the Ordinate and the inter- and 3rrå= 29° : And ſubftituting . for x,
and

Trc

.

2

y *

manner.

2 gy }



IN V IN V

AMm .

. But if of the Curve

and y for y : 30rx O2y , and ( dividing 3r7x mix'd Ternis, then both-x, z, s and y may be

by i the Exponent of x,and dividing2 y: by found in both parts oftheFraction but with

3 the Exponent of y) 3r8x = y , and 9 rr * this Condition, That the Fraction being reduced

= 2y, which divided by 2, wehave rex = y ', to an Equation, and all the Terms of the Equa

theEquation expreſſing the Nature of the Curve tion beingbrought over to one fide, and every :

changed into x , and every sinto 2, every mix'd

Term will be found as often as there are variable

Example II. Quantities in the ſame. And the Coefficients,

orprefixed Numbers, will be equal or propor

Let it be required to find the Property of the tional to the reſpe& tive Exponentsofthe Powers
Curve AM m , the Sub -tangent PT being = of the variable Quantities.

2 yy.

5 °. Whence it follows, that the Signs of the

The Sub tangent PT is = = (by Sup occur, are the ſame, after a due Divifion by the

Terms, wherein the ſame variable Quantities

y

prefix'd Numbers (or rather by the Exponents

pofition ) 93 ; and therefore ryx = 2 yys of the variable Quantities.)

and rx = 2yy, and ( ſubſtituting x for x, and y Hence to reſolve the Problem concerning the

for y)rx 2yy, and conſequently (dividingrx

by the Exponent of x, and 2yy by 2 the Expo
Inverſe Method of Tangents. ,

nént of y) X syy, which thews that the

Curve & Mm is a Parabola .
1 °. Change every t into x, and every s into

ż (denoting the Curve) and tranſpoſe all the
Example III. Terms to one fide ofthe Equation, and diligent

Let it be required to find the Property of the ly obſervewhether all the Termsare Simple, or
fome Simple and others Mixt.

Curve A Mm, the Value of the Sub -tangent

3y + 2 byg.
PT being =

20. If all the Terms be Simp.e, divide every

3 ** + a x Term by the Exponent of the Intermediate or

393 + 2buy. FlowingQuantityinthefame;ſohaveyou the
The Sub-tangent Pris 3xx + 2ax | Equation expreſing the Natureof the Curve.

Therefore 3 *** +2 axi = 39*3 + 2 by in 3º. And if there be any mixt Terms, then ob

ſerve (Hayes , Sect. 4, 5. Art. 78.) and let every
and (putting x for x, and y for y) 3.33 + 2 a x2

Term containing the ſame variable Quantities be

03+ 2by, and (dividing every Termby dividedby the Exponent of the Power to which

theExponentof the Flowing Quantity therein ) the reſpe&tiveFlowingQuantities are advanced,
* + axx=ys + byy ; which Equation ex

ſo thatthe ſame Term reſult from every ſuch
prefies the Natureof the Curve A Mm.

Divifion, and be as often found in the Equation

as ithasFlowing Quantities.
But becauſe this Method depends on that Pro

blem , to find the Flowing Quantity ofany Fluxi
4º. Retain only one ofthoſemixt Termswhich

ons, with which the Reader is yet ſuppoſed to be
unacquainted, I Shall defift from proſecutingthe occur more than once in the Equation, and ma

fame any further atpreſent, and contentmyfelf nage the other ſimple Termsaccording to Hayes,

todeduce theSolution ofthepreſentPropoſition Sect.2. and therewill ariſean Equation exprel

from the (Hayes, Art.61.
) fixth preceding ;this fing the Nature ofthe Curve .

being nothing elſe but the Reverſe of that.
Example 1 .

That we may be able to proceed with the

greater Certainty in this Enquiry, it will be ne gi tayy - bby
ceffury to obſerve from the forecited Place :

Suppoſe ==
ax

Rule 1.) changing í into x , and tranſpofing all

1 The Sub-tangent s is always of onte Di- the Terms to one fide of the Equation, wehave

menſion, and is expreſs’d by a Fraction. I taxx + bbx - go? ayy + 6b9 ; and

2°. When the Value of the Sub-tangent is fore (2.) ; x+ ax : + bb3—593 1ayy

becauſe all the Terms are ſimple Terous, there

exprefſed in the neareſt Terms, then theNu + bby = 0, which is an Equation expreſſing
merator of the Fra&tion confifts only of thoſe theNature of the Curve, as was required.

Terms wherein the Ordinate y,( or the Tangents)
is found .

Example II.

3º . And if all the Terms of the Equation of

the Curve be fimple Terms, then the intercepted
Let the Value of the Sub -tangent be 1

Diameter x never occurs intheNumerator;nor 393 + 2ay - 2xyy - x * y, then we have

the Ordinate y, Tangent sy or Curve z, in the
3 x x + 2 x y + y ù

Denominator. (by 1.) 3 x + 2yxxtyyx — 39! — 2 ayy
+ 2xyg + xxy, and becauſe we have the

Vol. II . A a 2 mixt
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.

a & xdax

;
>

2 уу

ax =

2yxz.

1

mixt Terms 2 y x x and yxx, alſo yyx,and ? yyx ,

each repeated twice , according to theNumber of Example.

the flowing Quantities ; therefore if one of them

be dividedbythe Exponent of x , and the other

by the Exponent ofy, ( 3.) there will ariſe y x x Suppoſe pas then is
уу

and

fyyx ( by 4.) and dividing the ſimple Terms
2yy

by the Exponents of the flowing Quantities in

each reſpectively, the Equation expreſſing the

a axx= 2 gy } y ; and ( ſubfticuting x for x, and

Nature of the Curve will be x3 + xx + yyx , for y)a axx O 2 y* ; therefore ( dividing the

sayy = 0.
Termsby the Exponents of x andy reſpectively)

a a x x = yu. Whence =g' , which ſhews

Example III.
that the Curve A Mm is a Parabola .

INVEST. To Inveſt, in the Law , ſignifies to

And the Method is the ſame if the Curve z en- give Poffeffion : And the A &tion of doing this,
ter into theValue oftheSub -tangent, v.g. ſuppoſe which is attended in different places with diffe

Gay:zz + 4 ay'zstaay - yxxz'— 2yxxzzs rent Ceremonies, Forms and Cuſtoms, is called

INVESTITURE .

change every + into x , and every s into z ; and

INVOYCE , 12 Car. 2. c . 34. is a Particular of

tranſpoſe all the Terms over to the ſame side of the Value, Cuſtom and Charges of any Goods

the Equation, and then we have 2 yz3xx + yxxz ſent by,a Merchant in another Man's Ship,and

+ 3 yxxzi - 6ay: 22-4agizzaa y4. conſign'd to a Factor or Correſpondent in another

Wherein the Term yxxz', containing three Country:

flowing Quantities, is found thrice, and the Term
JOBENT Nails, are a ſmaller ſort, commonly

agaz z, containing two, is found twice :And uſedto nail thin Plates of Iron toWood.

becauſe thoſe mixt Terms being divided by the
JOINT- Tenants, are ſuch as come to, and

reſpective Exponents of the Powers of the flow . hold Landsor Tenements by one Title pro Indi

ingQuantities, the ſame Quotientalwaysreſults; viſo, or withoutPartition,

it is plain, that the Value of the Sub-tangent is

Theſe are diftinguish'd from Sole, or Several

given in the neareſt Terms; and therefore the Tenants; from Parceners, and from Tenants in Com

Equation expreſſing the Nature of the Curve will mon : And anciently they were called Participes,

be yz'x ' — 2 ay•zz - iaayt = 0: Or adding and not Hæredes : And theſe muſt jointly implead,

any determinate Quantity bb ; yz'xi — 2ayüze and jointly beimpleaded ; which Property is com

-aayº + bb = 0.

mon to them and to Coparceners. But Joint- Tenants

have a ſole Property of Survivorſhip, which Co

Hence it appears that a determinate Quantity parceners have not : For if there be two or three

may be addedto the Equation of the Curve ; Joint-Tenants,and one hath Iflue and dies, then

which is plain from the dire : Method of Tanhe,or thoſe Joint- Tenants that ſurvive, ſhall have

gents ; becauſe then whenwe inveſtigate the Va- the whole by Survivorſhip.

lue of the Sub -tangent, all the Terms confifting

JOISTS, 'in Architecture, are ſuch Pieces of

of invariable Quantities are rejected and vaniſh : Timber as are framed into theGirders and Sum

And this is ſometimes abſolutely neceffary, v.g. mers, and on which the Boards of the Floor are

ху

laid .

Suppoſe t = then we have 2xx + yx

2x +

JOYNDER , in Law, is the coupling or join

+ * y; and conſequently xx + xy = o : Anding of two Perſons in one Action or Suit againſt

becauſe this Equation has no true Root, there
another.

fore we muſt add a determinate Quantity, and

JOYSTS. See JOISTS.
IRON. In the Foreſt of Dean in Glouceſter

then the Equation of the Curve may be x3 + xy Noire,the beſt Iron Ore is of a bluiſh Colour,and
= bb. is called Bruſh Ore : But this being melted alone

COROLLARY..

produces a Metal very ſhort and brittle : To re

medy which Inconvenience they make uſe of

Hence, if the Value of theSubnormal ( Fig. Cynder, which is foundin great Quantity where

Hayes, Art. 82.) P Q begiven, the Property ofthe any oldWorks have been in that County : For

Curve may befound. For the TrianglesQMP, I in former Times, their Bellows being moved on

MTP are fimilar ; therefore QP:PM ::PM :PT ly by Hand,their Furnaces produced aFire much
leſs intenſe, than thoſe they now . employ : So

and if P Q be = q, then r = 9 Whence the that formerly they melted down only the princi

9

Equation of the Curve may eaſily be ( Hayes, This Refuſe is the Cynder ; which being mingled

pal Part of the Ore, rejecting the reſt as uſeleſs.

Art. 78, 79.) found.

The Property of the Curve maybe inveſtigated cellent Temper of Toughneſs, forwhich this Iron

with the Ore in a due Quantity, gives it that ex

otherwiſe, thus: The Triangles mRM, CPM, is preferred before any broughtfrom abroad .

are fimilar ; therefore MR (*) : Rm ( ) :: PM

TheOre is firſt calcined in Kilns , like ordi

nary
Lime -Kilns, which they fill up to the Top

(y) : Pe=, and putting this equal to the wich Coal and Ore, s.s.s. Then purringFire

Value of theSubnormal given, the Property of wafted. This is donewithout Fuſion ofthe Me

the Curve may be (Hayes, Art. 77.) found .

tal, and ſerves to conſume the more droffy Part

of the Ore, and to make it friable. From hence

they carry it to the Furnaces, which are built

of Brick or Stone , about 24 Foot ſquire onthe

Outſide,

:
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Outfide, and dear 30 Foot in Height. Within They firſt burn the Iron - Stone, and then for

they are not above 8 or 10 Foot over in the mid- every ſeventeen Baskets of this burnt Stone they

dle, andtheTop and Bottom have a yet narrower put in one of Lime-Stone, unburnt, to make it

Compaſs ; ſo they are almoſt of the Shape of an melt freely and caſt the Cynder, which they al.

Egg. Behindthe Furnace are placed two very ways take off from the melted Iron, before they

large Pair of Bellows, whoſe Noſes meet at let it run.

little Hole near the Bottom . Theſe are compreſ
TheBottom of the Furnace is about two

ſed together by certain Buttons placed on the Axis Yards ſquare, and ſo riſes perpendicularly for a

of a very large Overfoot Wheel. Yard or more, which is alſo lined within with a

The Furnaces are at firſt filled with Ore and Wall of the beſt Fire -ſtone, to keep off the Force

Cynder, intermix'd with Fuel, which in theſe of the Fire from the Walls of the Furnace. The

Works is alwaysof Charcoal , laying them hollow Bellows, which are very large, and moved by

at the Bottom, that they may the more eaſily Water, enter about the middle of the Focus: The

take Fire. But after they are once kindled, the reſt of the Furnace is raiſed above this fix or ſe

Materials run together into a hard Cake or Lump, ven Yards Square-wiſe, but tapering ; ſo that the

which is ſuſtain'd by the Faſhion of the Furnace ; top Hole, where they throw in the Mine and

and through this the Metal , as it melts, trickles Fuel, is but half a Yard ſquare. When they find

down into the Receivers, where there is a Paſſage it to have ſubſided about a Yard and Quarter,

open, by which they clear away the Scum and they fill the Furnace again .

Droſs. Before this lies a great Bed of Sand , where- Their Forgeis much like that of a common

in theymake FurrowsofwhatFaſhion they pleaſe, Blackſmith's,about one Yard and half over, and

into which they let their Metal ; which is made of the ſame Height. The Hearth is all of Sow

ſo very fluent by the Violence of the Fire,that it Iron , much of the Shape of a Broad -brim'd Hat,
continues boiling for a good while. The Furna- with the Crown downwards. The hollow Place

ces are kept at work Day and Night for many they fill and heap up with Charcoal , and lay the

Months, ftill ſupplying the Waſte of the Fuel and Ore ( firſt broken into Pieces as big as a Pigeon's

other Materials with freſh , pour'd in atthe Top. Egg) all round about the Charcoal on the flat

From theſe Furnaces they bring their Sows and Hearth, to bake it as it were, or neal it ; thruft

Pigs of Irons ( as they call them )to their Forges. ing it by little and little into the Hollow , and

Theſe Forges are of two forts, tho'ſtanding toge. keep blowing for twelve Hours. Then theypull
ther under the ſame Roof : And one they call outa Stopple at the Bottom of the Wall, and out

Finery, the other their Chafery . Both of them are comes all the Glaſly Cynder, being very liquid ,

on Hearths, onwhich they placegreat Heaps of leaving the Iron , which is never in a perfect Fu

Sea -Coal, and behind them Bellows,like the for- fion , in a Lump at the Bottom : This they take

mer, but not near ſo large. Into their Finery they out with great Tongs, and turn it under heavy,

firſt put the Pigs of Iron, placing three or four of Hammers moved by Water,which at the ſame

them together behind the Fire, with a little of time beat off, or rather ſqueezeout the Auid Sco

one End thruft into it ; where ſoftning by De- ric or Droſs, and after ſeveral Heats form it into

grees, they ftir and work them with long Bars of Bars. They uſenoLime-Stone,orany thing

Iron, till ihe Metal runs together into a round elſe, to promote the Flux.

Maſs or Lump, which they call an HalfBloom : Pound Weight of Metal at one Melting, out of
This they take out, and giving it a few Strokes about three times as much Ore.

with their Sledges, they carry it to a great weighty The Iron Mine in Suſſex lies from four Foot

Hammer , raiſed by the Motion of a Water-Wheel; deep to forty and upwards. There are ſeveral

where applying it dextrouſly to the Blows, they ſorts of Mine, ſome hard, ſome gentle, ſome rich ,

preſently beat it out into a thick ſhortSquare: fome poor, fomefine, ſome coarſer. The Iron
This they put into the Finery again ; and heating Maſters mix different ſorts of Mine together,

it red hot, they work it out under the ſame Ham- otherwiſe it will not melt to ſo good an Advantage.

mer, till it comes to be in the Shape of a Bar in When the Mine is brought in, they take Small

the middle , but with two ſquare Knobson the coal, and lay a Row of that and a Row of Mine

Ends. Laſt of all, they give it other Heats in alternately , S.S.S.one above another; and ſet

the Chafery, and more Workings under the Ham ting the Coals on Fire,therewith burn theOre.
mer , till they have brought their Iron into Bars This is done to mollify it, that ſo it may be

of ſeveral shapes and Sizes. If they omit any broken in ſmall pieces , otherwiſe it would not

one Proceſs, it will be ſure to want ſomething of melt in the Furnace, but comeaway whole: Nor

its Toughneſs, which they eſteem its Perfection. muft it be over-burnt ; for then it will loop, as

FortheBacks ofChimneys, Hearths of Ovens, they call it, that is ,run together in aMaſs.
or the like , they take the melted Metal out of After ' tis burnt, ' tis beat into ſmall Pieces with

the Receivers in great Ladles, and pour it into an Iron Sledge, and then put into the Furnace,

Moulds of fine Sand. Philof. Tranſ. N ° 137 . which is before charged with Coals, on the Top

At Milthorpe in Lancaſhire they have ſeveral of which it is caſt, where it melts and falls down

Sorts of Iron-Stone, ſome of it making Coldſhire into the Hearth in about twelve Hours more or

Iron ; that is, ſuch as is brittle when it is cold . leſs, and then 'tis run into a Sow .

Another fort makes Redſhire, which is ſuch as is This Hearth is made of Sand-Stone, as alſo its

apt to break if itbe hammer'd when’tis of a dark sides round to the Height of about a Yard ; and

red Heat ; and therefore they are never melted then the reft of the Furnace is lined up to the

down but in Mixture, and ſo they yield an indif- Top with Brick .

ferent good ſort of Iron , They have of late made When they begin upon a new Furnace, they

it much better than before, by meltingthe Sow- put Fire for a Day or two before they begin to

Metal over again , as likewiſe by ufing Turf and blow : Then they blow gently, and increaſe by

Charcoal ; whereas formerly the Fuel was only Degrees, till they come to the Height in ten
Charcoal. Weeks or more. Every
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Every fix Days they call a Founday, in which I lo, that it cannot be wrought into a folid Piece.

time they make 8Ton of Iron ; that is, if you Ray's Collect. of Engliſh Words, at the End.

divide the whole Sum of Iron they make by the IRREGULARITY,'in the Canon-Law, fig

Founday ; or at firſt they make leis in a Founday, nifies an Impediment, which wil hinder a Per .

at laft more. ſon's going into Holy Orders, as being a Baſtard,

The Hearth ,by the Forceof the Fire continual. Maimed, Conſenting to a Murder, &c .

ly blown, grows wider and wider ; ſo that if at IRREPLEVIABLE, in the Common -Law ,

fitft it contains ſo much as will make aSow of ſignifies what may not be Replevied,orfet at
600 or 700 Pound Weight, ar laft it will con- large ,upon Sureties.

ta in ſo much as 'will make a Sow of 2000 Pound. ISOCHRONAL -LINE, is that in which a

The leffer Pieces of Ivoo Pound, and under, they heavy Body is ſuppoſed to deſcend without any

call Pigs. Acceleration. And the Excellent G.G. Leibnitz ,

Of twenty four Load of Coals, they expect in the A8 . Erud. Lipſ. for Febr. 1689. hath a Dil

cight Ton of Sows. To every Load of Coals, courſe on this Subje&t; in which he ſhews,That

which conſiſts of eleven Quarters, they put a an heavy Body,with a Degree of Velocity ac

Load of Mine, containing eighteen Buſhels. quired by the Deſcent from any Height, may

A Hearth, it made of good Stone, will ordi- deſcend from the ſame Point, by an infiniteNum

narily laſt forty Foundays or Weeks ; during ber of Iſochronal-Curves, and which are all of the

which time the Fire is never letgo out. They ſame species, differing from one another only in

never blow twice on one Hearth, tho' they go the Magnitude of their Parameters; ſuch as are

upon it but five or fix Foundays. The Cynder, all the Quadrato-Cubical Paraboloids, and conſe

like Scum , ſwims upon the melted Metal in the quently fimilar to one another.

Hearth, and is let out once or twice before a Sow He ſhews alſo there how to find a Line, in

is caft . which a heavy Body deſcending Thall recede

unifornily from a given Point, or approach uni

The Manner of Working Iron at the Forge or formly to it.

Hanmer . ISTHMUS, in Anatomy, is a Paſſage in that

part of the Medulla Oblongata of the Brain, which

In every Forge there are two Fires at leaſt, lies between the Cerebrum and Cerebellum , and

which , as before is obſerved , are called, one the which reaches from the place called the Anus to

Finery, and the other the Chafery. the fourth Ventricle. The Upper Part or Co

At rhe Finery, by the Working ofthe Hammer, ver of this Conduit or Paſſage, which is betwixt

they bring it into Blooms andAnconies, thus : the Teftes and the foremoſt Vermiculat Proceſs of

They roll the Sow at firſt into the Fire, and then the Cerebellum , and to which two it is tied at its
melt off a piece of about of a hundredPound two Ends, and to the Proceſſes that come from

Weight; which, as ſoon as ’ris broken off, they the Cerebellum to the Teſtes,at its Sides, is called

call à Loop. ThisLoop they take out with their Valenta Major : It is of a 'Medullary Subſtance;

Shingling.Tongs, and beat it with Iron Sledges on and its Uſe is to keep the Lympha from falling

an IronPlate near the Fire, that ſo it may not out above the Nerves in the Baſis of the Skull.

fall in Pieces, but be in a Capacity to be carried ITALIAN Hours, are the 24 Hours of the

under the Hammer ; where it is bear very gently Natural-Day, accounted on from the Sun-ſetting

at firſt, only to draw Cynders and Droſs out of of one Day, to the ſame tiine again the next

theMatter : But afterwards they let out or draw Day, as 'tis the Cuſtom in Italy todo at this day,
more Water, and ſo by degrees beat it thicker and as the Jews did of old .

and ſtronger, till they bring it to a Bloom ; which ITINERANT Judges or Juſtices, are ſuch as

is a four-Iquare Mals, about two Foot long. This were formerly fent with Commiſſion into divers

Operation they call Shingling the Loop; This countries, to hear chiefly,fuch Cauſes as were

done, they iminediately return it to the Finery called Pleas of the Crown, the ſame with Juftices in

again ; and after two or three Heats, and Work- Eyre ;which ſee.

ing, they bring it to an Ancony, whoſe Figure is JUBILEE, is a ſolemn Time of Feſtivity at

in the middle a Bar ofaboutthree Foot long , and Rome, in which the Pope pretends to give Par

of the Shape they intend the whole Bar Thallbe dons, Indulgencies, and Bleſſings, to fuch rich

made of ; but at both Ends is a ſquare Piece left credulous Perſons as have as much Money as

rough , to be wrought at the Chafery. Faith, and who have leiſureenough to go thither

Note, At the Finery three Load of thebiggeſt to fetch them . The firſt Jubilee is ſaid to have

Coals go to the making of oneTun of iron. been Inſtituted by Pope Boniface VIII. 4. D.1300.

At the Chafery they only draw out the two to return every Hundred Years. But Pope Cle

Ends ſuitable to whatwas drawn out at the Fi- meneVI, thought ſuch a Fair of Indulgencies

nery in the middle, and ſo finish the Bar. ſhould be kept oftner ; and fo he order'd that

Nose, One Load of ſmallerCoals draws out a the Jubilee Should return again every Fifty Years ;

Tun of Iron at the Chafery. which was decreed A.D. 1350 .

Atthe Finery, they expe &t that one Man and a In Imitation of this profitable Pardon-Market

Boy ſhould inake two Tun ofIron ina Week ; at Rome,the Monks of Chriſt's-Church in Canter
and at the Chafery, that two Men fhould take up, bury ſet up a Jubilee of their own every Fiftieth

that is, make or work five or fix Tun in a Year alſo, to get a Concourſe of Fools to the

Week . Shrine of that inſolenc Prelate Thomas Becket.

One thing is remarkable here : They fay, Our King Edward II. kept a kind of Civil Ju

That if into the Hearth where they work the Iron bilee at his Court in the Fiftieth Year of his own

Sows (whether the Finery or theChafery) you caft Age, which was in 1362, granting Pardons,

on the Tron a piece of Braſs, it will hinder the Privileges, and other Civil Indulgencies.

Meral from Working, caufing it to fpatter about

JUDI
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JUDICIUM Dei. Our Anceſtors uſed to call one of the Equation of Time, and no other,

thoſe now prohibited Trials of guilty Perſons according to Mr. Halley's Judgment, are to be .

by Ordeal, judicium Dei, the Judgment of God : uſed in the Calculation of the Eclipſes of this
See Ordeal in this Volume. Satellite

JUGUM Terræ , is half an Aèpent or fifty In order to Calculation then,

Perches, mention’d in Domeſday- Book, and inter- 1. From the Table of the Epoche of the Revo

pretedthere to contain halfa Plough -land. lutions of the firſt Satellite to the Shadow of F

JUPITER. The Calculation of the Eclipſes piter (which you will findamongſt the Aftronomi

of Jupiter'sSatellites, being a thing of great Uſe calTables, under thoſe words in this Vol.2.)find

for determining the Longitude of Places on the firſt the Year in the left Hand Column, and then

Earth, I judg'd it neceñiry to infert theMan write down the Numbers that ſtand againſt it,
ner and Method of it here, from Mr. Whifton's expresſing the Days, Hours ; Minutes, and Se

Prelectiones Aſtronomicæ , p. 219..? conds of the Revolution , and alſo thoſe in the

He takes for an Example an Eclipſe of the firſt other two Columns, Nº 1 , N ° 2 . Under theſe

Satellite ; becauſe, both thoſe Excellent Afro- Numbers place alſo in their proper Order( from

nomers, Caffni and Halley, have ſhewn how to the next Table) thoſe which belong to the Month

calculate that by proper Tables ; and that the and Day aſſign'd, with thoſe alſo in the little Co

ſame Method will ſerve to find the Eclipſes of lumns, Nº 1, Nº 2. And then add them all ſe

the other Satellites of this Planer . verally, as they ſtand in order , into one Sum.

And he obſerves that theſe Cafinian Tables are Then will the firſt of thoſe Sums Thew the mid

formed after a new and accurate Method, and dle Moment of theniddle of the Eclipſe : The

will give the Mothent of the Eclipſes in as new fecond ſerves for the first Equation : The third

and accurate a Way. finds the ſecond Equation ; that is, if you write .

It is ſuppoſed there, That the Periodick Time down alſo in every Leap- Year, and in the Months

of this firit Satellite iš preciſely one 2448th Part of January and February, the Day next after the

ofthe Periodick Time of Jupiter from one A- given one, inſtead of the given Day, with its

phelion to another. Whence the Equations of Equations : For the Table accommodated , as it

the Jovial Orbit being turn'd in Minutes of Time, should be, to the greater Part of the Leap-Year;

and adapted to thoſe particular Revolutions of can't ſerve without Correction for the former

the Satellites, willmake good the principal Parts Part of the Har, before the interpoſed Leap-Year
of the Equation of theſe Éclipſes. '' Tis to be ob - Day.

ſerved alio, that theſe Tables ſuppoſe the Aphe- 2. If the Number placed in the former Co

lion of Jupiter to be in the Beginning of the 9th lumn, and appointed for the fornier Equation, be

Degree of Libra ; and that the Orbit of the Sa- leſs than 1224 ( the half of the greateſt 2448)

tellite is ſo little diſtant from the Plane of the that greateſt Number itſelf alſo, it it be needful,

Orbit of Jupiter, or alſo of the Ecliptick, that being, as the entire Circle, firſt omitted, go to

the Differences thence ariſingmay uſually not be the next following Table agreeing to that Equa

taken notice of. Notre alſo, That in the accu. tion, andadd theEquation there placed tothe

rate Calculation of theſe Eclipſes, there is need middle Time of the Eclipſe before found . If

of another Equation , according to the various the Sumexceed the half of thegreateſt Num

Pofition of the Earth to Jupiter. Which Refti- ber, ſubtract the Equation correſponding to it

tution of the Poſition, fuppoſe the Oppoſition of from themiddle Timeof the Eclipſe: Then will

the Sun and Jupiter, contains 225 Periods of this the Sum in the former Caſe, and the Difference in
Satellite. the latter, give you the Time of the middle of

The firſt Obſerver of this Equation, Mr. Ro- the Eclipſe equated the firſt Time.

mer, afferts, That 'tis in its greateft Quantity 22 3. If theNumber placed in the latter Column,

Minutes of Time ; but Caffini faith it don't ex. and either increaſed by the eleventh Part of the

ceed 14 Minutes and 10 Seconds . The Cauſe of former Equation, where the firſt Equation was

this Equation is the ſucceflive Propagation or found by Subtraction ; or lefſen'd by it, where it

Motion of Light ; which is by no means inftan- was gain'd by Addition ; be leſs than 113, the

taneous. And from this Fountain the Equations half of the greateſt Number 225.4 (that greateſt

of the 2251 Revolutions of the ſecond Satellite, alſo itſelf, where 'tis neceſſary, being quite re

being reſpectively adapted, do compleat the ſe- 1 jected ); Thentake that veryNumber, or if itbe

cond Pärts of theſe Eclipſes. Buta little Table | greater than theſame half, its Compliment to

mayalſo be added, ſhewing the Half-Stay of the the greateſtNumber, and apply it to find the fee
Satellite in theShadow of Jupiter, accommodated condEquation; and add the proper correſpond

to the former Periods of 2448. For as Jupiter ing Numbers, taken out of the Table, to the

accedes to the Sun , the Shadow increaſes ; and firſt Equated Time of the middle of the Eclipſe.
as he recedes from the Sun, it decreaſes. But this So ſhall the Sum of both be the true Moment

Equation is ſo incontiderable, that it may moſt of the middle of the Eclipſe. From which

ſafely be omitted. There is added alſo, as there Moment of Time, if you ſubtract the HalfDx

ought, a Tablet, Thewing the Half Duration of ration of the ſame Eclipſe ( taken eatily out of

the Satellite in the Shadow of Jupiter, according the next following Table) you will have the

to the different Poſition of the Satellite with re- Moment of the Immerſion ; if you add it to that

ſpect to the Nodes and Limits : For tho', as was Time, you will have the Moment of the Emer

faid above, the Angle of the Inclination of the Sion, and both duly accommodated to the mean

Plane of the Satellite's Orbit be not great, 'tis Time of the Eclipſe..

yet ſomething : And therefore about the Nodes of And theſe few Rules and Operationsare fully

the Orbit, the Immerſion will be more direct fufficient for the Calculation of theſe Eclipſes;

and deep in the Shadow , than about the Limits : only I ſhall add an Example to make all plain

And theſe Tables, together with the common and clear.
The
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36

Numb. 2 .

78.9

184.0 .

262.9

.3

26.2.6

225.4

37.2

2448

D. H. Numb. t.

The Year 1702.
14 SC 36 2292

The Day November 23 10 II 0185

November 25 OI OI 2477

Equation it oo 00 03 06

Time firſt Equated 25 01 04 42 29

Equation ( 2 ) + 29

The HalfStay + oo 39

The equalTime of
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The Equation of

Time+
00 08.25 | o in F 14

The apparent Time
of the Emerfion 325 02 15 pm ,
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8
8
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JUS Retra &tus five Retrovendendi, in the Civil

But fince this Eclipſe happens in the Day: Law, is an Agreement between Buyer and Seller,

time, viz, Nov.25. at 2 Hours, 25Minutes, and that the latterand his Heirs may buy back the
15 Seconds paft Noon ; a Period or two muſt be Goods or Wares again before any other.

added, to find when one will happen in the JUSTICE. The Virtue of Juſtice is either

Night.time. Univerſal or Particular. General or Univerſal Fu

ſtice is a conſtant giving to every one his Due;
D. H. and this hath for its Object all Laws, both Di.

The Radix is
25 02 21 15 P. m.

vine and Humane. Particular Juſtice, is a con

Add one Revolution i 18 28 36 ftant Will and Defire of giving every one his

Due, according to particular Agreement, or the
The Sum will be 26 20 49 51 p. m. for the Laws of Civil Society . Particular Juſtice,as 'tis ex
Time of the next Emerſion. erciſed in Commerce, is uſually called Commutative,

and ſometimes Expletory Juſtice, being directed

Which Eclipſe being alſo inviſible, add to without any Regard to thedifferent Conditions

the laſt Sum another Revolution . of Men , but obſerves the ſimple Proportion , and

is wholly bent on theValueor Price of Things,

D. H.
or what is really andjuſtly due. But if you

26 20 49 SI confider Particular Juſtice, as it is exerciſed in

1 18 28 36 Governing , or in Beneficence, it is called Diſtribu

tive or Attributive Justice ; and is concern'd in the

28 15 18 27 p. m. which appointing of Rewards and Puniſhments, ac

will be the Time of the next viſible Emerſion of cording to the ſeveral Conditions, Stations and

the Satellite in the Meridian of London . Qualities of Men, according as theyare more

or leſs good or bad, uſeful or prejudicial, wor
And thus may the Times of the Eclipſes of thy or unworthy. And when there are many

the Satellites of Jupiter be calculated with great claimers for Rewards, it obſerves a Comparative

Exactneſs for the Meridian of any particular Proportion.

Place, and Tables made of them for any Time JUSTICE of the Hundred, was formerly the

to come. And wherever, under any other Me- rame with the Dominus Hundredi; called alſo

ridian , the exact Moment of the Éclipſe of a Centurio, Centenarius, and Aldermannus.

Satellite can, by a good Teleſcope, be obſerv'd ; JUSTICES of Labourers, were Juſtices hereto

the Time of its happening ſooner or later than fore appointed to redreſs the Frowardneſs of La

the Tables ſhew it will do, at London (ſuppoſe, bourers, that would either be Idle, or have un

or for any other Meridian) will few howmuch reaſonable Wages.

the Meridian of theObſerver is diftant either Eaſt JUSTICES of the Pavillion , are certain Judges

or Weſt from the Meridian of London : That is , of a Pie - Powder Court, of a moſt tranſcendent Ju

the Difference of the Longitude between theſe riſdi&tion ; anciently authorized by the Biſhop
two Places will be known .

of Wincheſter, at a Fair held on Śt. Giles's Hill,

JURIDICAL Days , the ſame with Court- near that City , by Virtue of Letters-Patents

Days.
granted from King Edw. IV. See the Patents at

JURISDICTION, is a Dignity which aMan large in Prynn's Animadv, on 4 Inftit. fol. 191 .

has conferrid on him to do Juſtice in Caſes of JUSTICES of the Peace, arethey that are ap

Complaint'made before him . Of this there are pointed by the King's Commiffion to preſerve

iwo Kinds; one, which a Man hath by reaſon of the Peace of the Country where they dwell . Of

his Fee, ofdoing Right in all Plaints relating to theſe ſome are made of the Quorum ; becauſe

his Fee, byVertue thereof. The other is colla- Come Bufineſs of Importance cannot be diſpatch'd

ted by a Prince to a Bailiff; which in a large ( ſee Quorum ) without the Preſence or Aflent of

Senſe may fignify all ſuch as have commiffion them , or one of them.

from thePrince to give Judgment in any Cafe. The Office and Power of the Juſtices of

JUS Honorarium , orthe Edi&ts of the Prætors, the Peace is very large and various, being

was a Part of the written Roman Laws, and was founded on ſeveral Statutes ; of which, ſee

what the Prætors, and ſuch kind of Magiſtrates, Firzberbert, Lambers, Crompton, and in Smith de

did propoſe by the Conſent of the People, Repub, Aulor. lib. 2. cap. 9. They were called

Guar
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Guardians of sbe Peace till the 36 Edw . 3. cap . 12. Juſtices appointed by Edward the firſt, on great

where they are filed Juſtices. Thoſe that live Diſorders ariſing in the Kingdom , while he was

in, and are Members of Towns, Corporations, abſent in the Scotch and French Wars. Their OF
Br. are called Jufticus wirbin Liberties. fice was tò make Inquiſition throughout the

JUSTICE SEAT, is the higheft Courtthat is Realm , by the Verdict of ſubſtanțialJuries, upan

held in a Forest, and before the Lord Chief Ju- all Officers, as Mayors, Sheriffs, Bailiffs, Soci

fice in Eyre of the Foreſt, upon Warning given for their Breach or Neglect of Duty, in not pu

forty Duys before ; and then the Judgments are niſbing Bribery, Extortion, &c. ' Tismoſt likely

always given, and the Fines ſet for Offences, they received their Name from a Baſton, or Stuff,

that were preſented at the Courts of Altachments, that was the Badge of theirOffice , as it is of a

and the Offenders indicted at the Swain -Motes : Mareſchal of France : And whoever was brought

See Man wood's Foreſt Law , c.24. before them was Traile d .Baſton ,traditus ad Bucu .

JUSTICES of Traile Baftor , were a kind of lum , broughr to the Staf of juſtice.

KAL KAL

K

4

ALENDÆ, were formerly Rural Chapo , ſeveral Marks or Symbols, denoting the Golden

ters, or Conventions of the Rural Dean Number, or Cycle of theMoon ; which Number,

and Parochial Clergy ; fo called, becauſe if under 5, is repreſented by ſo manyPoints ; buc

they were held on the Kalends, or firſt Days of if it be 5, then a Line is drawn from the Notch,

every Month ; as at firſt every three Weeks: At or Day to which it belongs, with a Hook return .

laft theſe Conventions came to be held only once ed back againſt the Courſe of the Line; which

a Quarter ; and by Degrees have been wholly ſeems to be deſign’d to repreſent V the Roman

intermitted, to the great Decay of good Diſcí- Letter for s.

pline. Parochial Antiquities, p. 649.
If the Golden Number be above s and under io,

KALENDAR Month, is mentioned in 16 Car. then 'tis mark'd out by the former hooked Line

2. cap. 7. andconfiftsof 30, or 31 Days (except fors;andwith the Addition of as many Points as

February, which never hath more than 28 Days, make up theNumber deſignd, As if it be8, there

excepting. Leap.Year, and then has 29) twelve of are three Points added to the hooked Line, & c.

which being thoſe mentioned in the Kalendar, When the Golden Number is 10, there is a Croſs

make a Year ; which hence is yulgarly expreſs on the Notch to repreſent X ; And if it be above,

in the Singular Number, and called a Twelve and under 15, 'tis expreſsa by Points as before ;

Month: Butwhen in the Plural Number we ſay And ifabove is, bythe croſs Stroke, Points,

Twelve Months, then it ſhall be accounted a Month and a hook Line for V : When 'tis 19, 'the Line

of Weeks, which is but 28 Days. iftuing from the Notch for the Day, hath two

KALENDAR. There is in Uſe fill in Stafford. patulous Croffes, or Strokes, as is plain from the

foire, among the common People, a very peculiar following Figure.
Kind of perpetual Kalendar or Almanack , which And there Numbers are not ſet fo wildly and

Dr. Plott , in his Natural Hiſtory of that County , confuſedly againſt the Days of the Month, as at
deſcribes very accurately, and proves to be of firſt Sight may appear, but in a Method and Or

Daniſh Invention, and no doubt brought in when der ; whether you conſider them as they imme

the Danes had the Government ofthis Kingdom . diately precede and followone another, or the Di
It is called there the Close, I ſuppoſe from its stance interceding each Figure, or the Value, or

Form and Matter, being uſually made of a Piece Denomination ; for every following Number is

of Wood ,ſquared into four plane Sides,and with made by adding, 8. to the preceding ; and every
a Ring on the upper End of it, to hang it on a preceding one, by adding 11 to the following
Nail ſomewhere in the Houſe. ſtill caſting away 19, the whole Cycle,

There is ſome Diverfity in the form of them , when the Addition ſhall exceed it . Thus to 3,

ſome being more perfect' than others. The fol which ſtands againſt Janurry 1, add 8, it makes

lowing Figure, which I borrow from D. Plost, 11 ; which ſtands againſt the third Day of the

repreſents the Common or Family Clogg, where Month; to which add 8 again, and it makes

each Angle of the Square Stick, with one half of 19 ; whence 8 itſelf comesto be the following
each of the flat Sides belonging to it, isexpreſs’d ; Figure, and 16 the next : On the contrary ,

and this is the moſt clear and intelligible form | 16 you add it, it makes 29 ; whence deducting

it can well appear in, upon a Flat.. 19, there remains 8, the Number above it ; and

On each of the four Sides are three Months, fó on, br.

the Number oftheDays being repreſented by the And for the Diſtances of the Numbers of the

Notches ; That which begins every Month ha- ſame Denomination, 'eis to be noted that they

ving a patulous Stroke turn'd up from it : Every ſtand afundet either 30 or 29 Days , inter

feventh Notch , being alſo of a larger Size, ſtands changeably. Thus afeer 3, which finds over

for Sunday, which ſeems to Thew that the Cycle againſt thorſt of January, at 30 DaysDiſtance

of the Sun or Dominical Letters, are here com- you will find 3 again at the zoth of the ſame

mitted to Memory ; the Sundays and other Days Month; and from thence, at 29 Days Diſtance,

here being fix'd. you will have 3 again fer to the int of March ,

Over againſt many of the Notches, whether and at the laſt of March, at 30 Days Diſtance, 3

great or ſmall, there are placed on the left Hand again, 8o.

Vol. II. B bb Nasey

one ;

if to
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Note, 3 Itands againſt the ift of January, be- Biſhop. From the ift of March an Harp for St.

caule 3 was the Golden Number, when the David . Againſt June 29. St. Peter's Day, you

Fathers of the Nicene Council ſettled the Time have his Keys : Andagainſt St. Criſpin's Day

for theObſervation of Eaſter. See Plot, in Pair of Shoes. Againſt Jan. 25 : St. Paul's Day,

Loc. cit . there is an Ax ': And againſt June 24. a Sword

On the Right Hand , and iſſuing from the for St. John Baptiſt . On Aug. 10th a Gridiron

Notches , are ſeveral Inſcriptions and Figures, for St. Lawrence. So a Wheel for St. Katherine,

Hieroglyphically repreſenting the Feſtival Days, a Star for Epiphany, a Trie. Lover's Knot for Sk.

byſome Actions, Offices, or Endowmentsof the Valentine's Day, eac, And againſt Chriſtm.es-Day

Saints; or elſe the Work or Sport in faſhion at the is the old Wasbailling, or Carouſing-Horn, that

Time of the Year. the Danes uſed to make merry withal at that

Thus from the Notch of January 13. being | Time.

St. Hillary's Day , iſſues a Croſs, the Badge of a
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The Uſe of this Clogg is chiefly to find by Moons, and the Moveable Feafts ; and the Imnsove

the Prime or Gu!den" Nimber the Eccleſiaſtical New able Feafts by the Symbols on the Right Hand.
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per Places.

KANT-Rref, was uſed anciently in Wales for As theſe Tubules approach the Pelvis, they ġa

the Government of an Hundred Towns ; under ther together in little Bundles; whoſe Extre

which were ſo many Commors, which the Welch mities piercing the Membrane of the Pelvis, form

call Cwmmwd, and fignifies Provincia or Regio, thoſe fittle Protuberances on the inſide of the

and conſiſted of twelve Manors or Circuits, and Pelvis, or Cavity in the middle of the Kidney,

two Townſhips. which are called the Papilla.

KARITE, or Carite, was the Word uſed for- This Cavity, or Pelvis, is form'd by the Dila

merly by the Religious for their best Conventual tation of the Ureters: It fends out ſeveral Rami

Drink, or Strong Beer ; becauſe in this they fications, which divide the Urinary Tubes into

drank their poculum Caritatis, or Grace Cup : Bundles, and which make a fore of Carpiulo co

Which Grace -Cup itſelf was ſometimes called by the Blood Veffels.

the Name of Karite or Carite. The Uſe of the Kidneys is to ſeparate the

KEELS or Keyles, were a kind ofLong -Boats, Urine from the Blood ; which by the Motion of

of great Antiquity, and mentioned 23 H. 8. 18. the Heart and Arteries is thruſt into the Emula

Spelman faith they were thoſe in which the Saxons gent Branches, which carty it to the little

invaded England. Glands, by whoſeMeans the'Serofity being ſe

KELP, what it is, and how made, fee under parated , is received by the Orifice of the little
Allum Works in this Vol .

Tubes, which go from thoſe Glands to the Pel

KERF, is the Notch or Slit that is made by vis ; from whence it runs by the Ureters into the

the Saw berween two Pieces ofWood,when they Bladder.

are ſawing aſunder. The Blood which was carried into the Glands,

KERNELLATUS, anciently fignified Embat- its Particles being too groſs to enter into the
telled or Crenelled, i. e . Fortified : And ſmall excretory Tubes, is brought back from the

KERNELLARE Domum , was to build a Houſe Kidneys by the Emulgent Veins, to be mingled
with ſuch Walls and Towers ; which to be al- with the other Venal Blood in the Cava.

low'd to do, was a Favour commonly granted The Deſcription of the Ureters, VeſicaUrinaria, .

by our Kings after the Demoliſhments of the Glandula Renales, c. you will find in their pro

Cattles.

KEYSTONE in an Arch , is placedat the Top Dr. Keil, in his Animal Secretion , ' pag. 33 ,

or Vertex of Elliptical orſuch -like fat Arches, to judges that the Kidneys are placed ſo near the

bind the Sweeps of the Arch together. Heart as they are, becauſe Sales are Corpuſcles,

KIDNEYS.' The Kidneys in Man are al- which are ſtrongly attracted , and have a moſt

ways two in Number, one on each side; being cloſe Union with the Fluid of Water : For

nearly of the Figure of the French or Kidney tho' the Lungs may divide the Particles of Salt

Beans; which latter Name they take from being one from another,yet fill they firmly adhere to

like the Kidneys.. the aqueous Humour in which they ſwim ; and

The Length of the human Kidney is between therefore they may likewiſe at firſt be drawn

four and five Fingers Breadth. They are about off : And he thinks that the Kidneys could not

two Fingers Breadth in Thickneſs, and three well have been placed ata greater Diſtance, to

over. ' The Right Kidney is fituated under the have ſeparated ſuch a Quantity of Urine as
Liver ; the left under the Spleen. they now do , and that not only on theaccount

Ina Fætus theirexternalSubſtance isdivided ofthegreat Quantities of Bloodthey receive
into ſeveral Lobesjoin'd together, which in where they are ; but likewiſe, if they had a more

adult Perſons become more cloſe ; wherefore in diftant Situation; other Particles 'muſt have uni

ſuch their Surface is equal and ſmooth. They ted with the Sales and aqueous Particles ( as even

have twoMembranes ; one Common from the Pe- intheir preſent Station fome terreſtrial Particles

ritoneum , the other proper. Uſually they are co do) and conſequently the Urine could not have
ver'd with a good deal of Fat ; their Colour is been diſtilled ſuch as it is now , or atleaft but in
of a dark Red . a ſmall Quantity.

There are ſeveral Lymphatic Veſels obſerved in KING - PIECE in any Building, is a Piece of

the Kidneys, which diſcharge themſelves into | Timber ſtanding uprightin the middle between
Pecquet's Repoſitory : The Veins go into the Vena two principal Rafters,and having Strutts or Bra

Cava : The Arteries come from the Aorta . ces going from it to the middle of each Rafter.

Thoſe Veins and Arteries are called Emul KINGS at Arms : See Heralds in this Vol.

gents : They comeout from the Kidneys in their KING -SILVER , is properly that Money due

hollow Sides ( which lie neareſt to the Cave and to the King or Queen in the Court of Common

Aorta )includedin one common Capſula,and are Pleas pro Licentia concordandi, in reſpect ofa Li

dividedinto ſeveral Branches, which ſurround cencethen granted to any Man forpaſſing a Fine.
the Pelvis. Theſe Branches are again ſub - divided KINTAL, is a Weight in Merchandile, uſual

into an Infinityofother leffer ones, which go ly of about an hundred Pounds,but ſomething

to the external Parts of the Kidneys , where more or leſs, according to the different Cuſtoms

they inofculate, and form a kind of Net ; from of differentNations.
KNAVE, is an old $axon Word for a Man

ſo in Infinity of Glands , which are all very Servant, and is ſo uſed in 14 E. 3.Stat. 1. c. 3.

ſmall. and Verſtegan thinks it comes from the Dutch

Theſe Glands are in Figure roundiſh , and Crapa, which fignifies the ſame thing. Cnapa in

they compoſe the outer Subſtance of the Kid Saxon alſo is a Male-Child or Boy ; and in this

neys, which is half aFinger thick. Fromeach Senſe a Knave-Child hath been frequently uſed

ofthemthere goes a long (mallTube ; and the formerlyin Contradiſtinction to a Girl; andin this

Collection of theſe Tubes compoſe the innermoſt Senſe Wickliff uſes the Word in his. Tranſlation

Subftance of the Kidneys. ofExod. 1.16. and other places of the Bible.

B B b 2 KNEVELS,

+
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KNEVELS, the ſame with Kevels. of many great and glorious Victories . He fought

KNIGHT, Miles, from the Saxon Cnite, figni- out of his own Kingdom , and all over Chriſten

fies with us a Perſon that beareth Arms, and who dom , for a Number of moſt excellent and noble

for Valour and Martial Conduct is by the Sove- Perſons, to each of which he gave à blue Gar-,
reign , or his Authority, ſingled from the ordi- ter deck'd with Gold , Pearls , and precious

nary ſort of Gentlemen, and raiſed to a higher Stones , with a Buckle of Gold , to be worn only

Step or Dignity . This among almoſt all Nations on the left Leg ; a Kirtle, Crown, Cloak, Chape

takes his Name from the Horſe, becauſe they uſed ron , a Collar,and other ſtately and magnificent:

to ſerve in War on Horſeback. Thus the Romans Apparel. The Number was 25, of which the

called them Equites ; the Italian Word is Caval- King and his . Succeffors were ordain'd Sovereigns,

lieri ; the French, Chevaliers ; the Germans, Reyters; and the others Companions, or Brethren of the

the Spaniards, Gavallares, etc. It appears by the moſt Noble Order of the Garter.

Stat. I E. 2. C. I. That formerly a Gentleman ha- This moſt Honourable Society is now a Col

ving a ful! Knights-Fee, and holding his Land lege or Corporation , havinga Common -Seal be

by Knight-Service, might be urged by Diſtreſs to longing to it ; having, beſides the Sovereign ,

procure himſelf to bemade Knightwhen hecame whichisGuardian of the Order,and who go
to full. Age : But by 17 Car. 1. 20. no Man can verns it by himſelf, or Deputy ; and beſides the

be compelled to take that Order on him . The 25 Companions, or Knights of the Garter, 14 Secular

Manner of making Knights, Cambden , in his Bri- Canons, that are Prieſts , or muſt be within a

tannia, ſhortly expreffes in theſe Words : Noftris Year after their Admiſſion ; 13 Vicars, which

vero Temporibus qui Equeſtrem Dignitatem ſuſcipit, muſt alſo be Prieits ; and 26 poor Knights; that

flexis genibus edukto Gladio leviter in humero percu- have no other Subſiſtence or Means of Living

titur ; Princeps his Verbis Gallicè. effatur : Sous Chevalier but the Allowanceof this Order. The Biſhop
au nom de Dieu. of Winton, for the Time being, is called Prelate

KNIGHTS Bannerets: See Bannerets in this of the Garter ; the Biſhop of Sarum, Chancellor of

Vol. the Garter ; the Dean of Windſor, Regiſter ofthe

KNIGHTS of the Bath , are an Order of Garter. The Principal King at Arms is called

Knights made within the Lilts of the Bath, and Garter, who is to manage and marſhal their So

girded with a Sword in the Ceremony of their lemnities at all Inſtallations and annual Feafts.

Creation. They are ſpoken of in 8 Edw. 4. c. 2. The Uſher of the Garter is alſo Uſher of the Black

For their Antiquity and Manner of Creation, ſee Rod. ByOrder of King Charles I. all theCom

Dugdale's Deſcription of Worceſterſhire. They take panions of the Garter are to wear on the left Side

Place of Knights Batchelors, and come after Bad of their upper Garment the Croſs of England,
Tonets. encircled with the Garter and Motto, and with

KNIGHTS-FEE, is ſo much Inheritance as is Rays of Silver iſſuing from thence every way like

fufficient yearly to maintain a Knight with con- a Star ; whence 'tis uſually called the Stars and

venient Revenue ; which in H. IIld's Time was Garter .

15 Pounds , Cambd. Brit. p . III. But Sir Tbo. KNIGHT -Marſhal, is an Officer in the King's

Smith, in his Repub . Anglor. lib. I. c . 18. rateth ic Houſe, having Juriſdiction and Cognizance of

at 40 Pounds. And in 1 E. 2. c . 1. it appears any Tranſgreſſion within the King's Houſe and

that ſuch as had 20 Pound in Fee, or for Term Verge ; as alſo of Contracts made there, where

of Life, might be compelled to be Knights ; but of one of the Houſe is Party.

this is now repealed by 17 Car. I. Stow in his KNIGHTEN Gyld, was anciently a Guild in

Annals faith , “ ' There were in England at the London , confiſting of nineteen Knights, founded

« Time of the Conqueſt 60211(others ſay60215) by King Edgar ; who gave then a Portion of

“ Knights-Fees ; whereof the Religious Houfes, waſte Ground, lying without the Walls of the

“ before their Suppreſſion , were poffefs’d of City, which is now called Port - Soken -Ward. Sow's

“ 28015. " Some ſay a Knight's -Fée contained 8 , Anna's, p . 151.

others 12 Plough -lands, or 600 Acres . KNOCKING -Mill, is the ſame with 2 Stamp

KNIGHTS of the Garter, are an Order firſt ing .Mill, which ſee, and alſo the Word Tin .

created by King Edw. III . after the Acquiſition

L AB
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peror Parchment affixedto a Deed or Wri - berty of ſome Burgh . This Cuſtom yetremains
of i . ,

ting , in order to hold the appending Seal: So
in Malden in Ellex .

alſo any Paper, annex'd by way of Addition or LAND GABLE orGavel,was anciently a Tax

Explication to any Will orTeitament, is called or Rent iſſuing out of Land : ' Tis called in Doom -
a Label or Codicil. day Cenſus Prædialis; and Spelman faith , it was a

LACERTA, is a Word uſed in Doomſday-Book , Penny for every Houſe, being, as we now ſpeak,

and fignifies a Fatbom .. a kind of Quit-Rent or Ground -Rent.

LACHES, in the Law.ſenſe, ſeems to fignify LANDIRECTA, in the Saxons Time, were

Slackneſs or Negligence, as appears from Littleton, ſuch Services and Duties as were laid on thoſe

Fol. 403 and 726, where Laches of Entry is no- that held Land. Theſe were three Obligations

thing elſe buta Negle& of the Heir to enter, which from their Numberwere called Trineda
and fo perhaps comes from our Engliſh Word to Neceffitas, and were Expedition, Burgh-bote, and brig

Lack ; unleſs from the French Laſcher or Laſche, bote. Theſe were not called Servitia, becauſe not

LACHRYMATORIES,were ſmall Earthen Feodal Services ariſing from the Condition of the

Vefſels,wherein the Tears of the weeping Friends Owners ; bụt by this Name Landirefta, Rights

şhat ſurvived, were repofited and buried with thatcharged the very Land,whether poſted by
the Alhes and Urns of the Dead. Churchman or Layman.

LADA , is a Lade or Lath , from the Saxon La- LAND-TENANT, in the Law , is he that

shian, ſignifies an Aſſembly or Court.of Juſtice ;. actually poffefſes the Land ; and who hath it in

and from hence the annualCourt at Dym -Church, his manual Occupation . The ſame with Terre
by Romney-Marſa in Kent, for the Election of a Tenant.

Bailiff and other Officers, is call’d Dym -Church
LANO-NIGER, was a kind of baſe Coin in

Lath to this Day Ule about the Time of Edw . I.

LADA, from the Saxon Ladian , alſo ſignifies LAPSE, is the Omiſſion of a Patron to pre

a Purgation by Trial ; and in the Lawsof King ſent to a Church within fix Months after void
Ethelred there is frequent Mention of the Lada able ; on which Neglect, Title is given to the
Simplex , Triplex, and Plena. Ordinary to Collate to the ſaid Church.

LAFORDSWICK, in the old Saxon, is the LASHITE, was a common Forfeiture in the

betraying of, or Infidelity to a Lord and Maſter. timeof the Danes; it was 12 Ores, each Orewas
"Tis mentioned in the Laws of Canutus, c . 61. about 6 d. Sterling. Vid.Selden Hift. Tyebies. Tho'
and thoſe of Henry I. c . 13 , ſome ſay, the Ore was in Value about 10 Pence,

LAGA, is a Word uſed for Law in Magna and that 15 of them made the Libra or Pound.

Charta : And hencecomes Dane Lage, Saxon Lage, LAST, in general ſignifies a Burden, and par:

Mercen Lage, & c. as alſo ticularly a certain Weight or Meaſure : As a Laft

LAGEDAYUM or Lagb-day, that is, a Law- of Pitch , Tar; of Alhes, is 14 Barrels ; a Lart of

day, or Day of open Court : Hence alſo a Lages. Hides or Skins is 12 Dozen ; à Laſt of Codáſhis

Man isHomo Legalis ; and this Word Lage-Man is 12 Barrels ; a Laſt of Herrings is 20 Cakes, or ten

frequently uſed in Doomſday-Look, and in the Thouſand a Laſt of Corn is 10 Quarters ; a

Laws of Edward the Confeffor. Laſt of Wool is 12 Sacks ; a Laft of Leather is

LAGEN , Lagena, in ancient Times was a 20 Dickers, and every Dicker is to Skins ; a Lalt

Meaſure containing fix Sextarii. Vid. Fleta, 1. 2. C. of unpack'd Herrings is 18 Barrels .

8, 9. and Charta Ed. 3. m. 25. n . 82. LAST, in the Mirſhes of the Eaſt of Kent,

: LAGON or Lagan, isa parcel ofGoodsthrown alſo is a Court held by 24 Jurats, andſummoned

out of a ship in a Storm , & c.and becauſe they by the two Bailiffs thereof, wherein they make

would elle fink, they are faſtened to a Buoy or Orders, lay and levy Taxes, &c. for the Preſer
Cork, in order to be found again . If the Ship bevation of the Marſhes.

wreck'd, the Goods are called Lagan or Ligan, LASTAGE or Leſtage, is a Cuſtom exacted in

quafi à Ligando : and ſo long as they continue in ſome Fairs and Markets, to carry Things where
the Sea they belong to theAdmiral;but when caft one will, faith Raſtall ; but ſometimes ' tis taken

aſhore they becomea Wreck, and belong to him alſo for the Balaſt of a Ship ; and, as ſome fay;

that hath theWreck,as appears in Co. l. 5.fo.106. 'tis properly,a Cuſtom paid for Waresſoldby
LAHSLITE, Lag ſlite, Lagbflite, is uſed in the the Laft,

Laws of Hen .I. c . 13. for a Tranſgreſſion of the LAST -HEYRE, is he towhom theLand comes

Law ; and ſometimes for the Puniſhment there by Eſtheat, for want of lawful Heirs ; which is

unto belonging. ſometimes the Lord of whom the Land is held ;

LAMMÅS-DAY, quafi Lamb-mas, is our firt and ſometimes the King.
of Auguſt ; and on this Day the Tenants which fer- LATCHES , in a Ship, are the ſame with

merly held Lands of the CathedralChurch in Laskets.

York , were boundby their Tenure to bring a Lamb LATHE (Leftium )is a great partof aCounty

afive into the Church at High -maſs. of Shire, containing three or four Hundreds, as

LAND-BOC, was anciently a Charter or Deed, in Kent and Suſex. Whence the

whereby Lands or Tenements were given or held. LATHE REEVE, or Leid.grede, or Tything

LAND-CHEAP, was an old cuſtomary Fine Reeve, was an Officer in the Saxon Government,

paid either in Cattle orMonėy atevery Alienation who had Authority overthe third Part of the
Country,
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Country, or over three or more Hundreds or Wa- LAUNDER, is a Trench cut in the Floor 8

pentakes ; whoſe Territory was called a Tithing, Foot long and io Foot over, with a Turf for a

or a Leid or Leisben . Perhaps the Ridings in Stopper at one End, to let the Water ( which

York ſbire are ſo called corruptly from Tithings or comes along with the bruiſed Ore from the Coffer

Tridings, as 'tis ſometimes written. Matters that of a ſtamping Mill in the Tin-works) run away
could not be determined in the Hundred Court, while theOre finks to the bottom . See Tin .

were brought to the Trithing, where the princi- LAURETS, were pieces ofGold coined in the

pal Men of three or more Hundreds, being afſem . Year 1619, with the King's Head laureated on

bled by the Authority of the Lath Reeve or Trithing them . There was a 20s. Piece marked with xx ;
Reeve, did decideand determine it ; butif they one of 19s,marked x, and oneof 3 s. marked v.
did not, it went further to the County Court. LAW . In England our Laws have been pari

LATITUDE of a Place , is found at Sea by able . (1.) We had the Laws of Molmutiss, which

having the Sun's orany Star's Declination (by the were tranſlated out of Britiſho into Engliſh by Gil
Tables) and his Meridian Altitude ; and that is dus ; of which there ſome remain in ourpreſent
found by a Quidrant_or Aftrolabe. Now frons Laws. Vid. Mag. Chart. c . I. and 14.

the Horizon to the Zenith being 90° ; if from (2.) There was the Merchen Lage, mentioned

90° you take the Sun's Meridian Altitude, the in Cambden's Brit, and Polyd. Hift. Anglia, lib . 5 .

Remainder will be the Sun's Diſtance from the Ze- (3.) Weft-Saxon -Lage .

with . When therefore by Obſervation the Sun's ( 4.) Dane-Lage ; all which were reduced into

Meridian Altitude is found , you are to conſider one Body by Edward the Confeſor.
whether the Sun hath any Declination or not : At preſent the Law of England is divided into

If he hath none, but moves in the Equinoctial three Parts.

that Day, then the Elevation of the Equator will (1.) The Common Law , which is the moft an

be equal to his Meridian Altitude; and conſe- cient and general.
quently his Meridian Altitude is 'the Co-Lati- ( 2.) Statutes, or sets of “Parliament.

tude : Subduct therefore that from go, the Re- 3.) Particular Cuftoms. C. on L. fol. 15 .

mainder is the Latitude of the Place, which will LAW hath alſo a ſpecial Signification, ſome

be North , if the Sun be on the South Part of the times implying that which is Lawful with us,

Meridian, and South whenthe Sun comes to the and not elſewhere, as Tenant by Courteſy of Eng

North of the Meridian. 'Tis the ſame thing land, 13 E. I. 3 .

with any Star in the Equator. When the Sun To Wage Law ( Vadiare Legem ) is to put in Se

or Star hath any Declination, the Zenith Di- curity : Tomake Law ( facere Legem ) at a Day aſ

fance with that will give the Latitude ; for if the ſigned : And to makeLaw, is to makeOath that he

Meridian Altitude and Declination be both the owes not the Debt challenged at his Hands ; as

ſame way, i.e. both North or both South , the alſo to bring with him ſo many Men as the Court

Difference between them will be the Latitude of Shall affign ,to avowupon their Oath, that they

the Place, or the Pole's Height : Only obſerve, believe in their Conſciences he hath ſworn truly.
that if theZenith Diſtance exceed theDeclination , And this Law is ufed in Actions of Debt with

the contrary Pole will be elevated. V.gr. If the out Specialty ; as alſo , wherea Man coming to
Declination be 23º . 30'. N. and the Zenith Di. the Court after ſuch a Time, that his Tenements

ſtance 8 °. 30'. N. the Latitude will be 15° . M. have been ſeized for Default, Thall deny himſelf

But if the Zenith Diftance be 71 ° . 30' . S. and to have been fummoned .
the Declination 20 . S. the Difference will be LAW of Arms, Jus Militare, is the allowed

51 °. 30' = to the Latitude, as before ; only it Rules and Precepts, concerning War ; to make

will beNorth, becauſe the Zenith Diſtance ex. and obſerve Leagues and Truces, to puniſh Of

ceeds the Declination. If the Declination befenders in Camps, @gr.
North, and the Meridian Altitude South , or vice LAW of Merchants, Lex Mercatoria, is a Privi

verſa, i... one contrary to the other, then the lege or ſpecial Law, differing from the Common

Sum of the Declination and the Zenith Diſtance Law of England, proper to Merchants, and ſum

is the Latitude of the Place. Indeed ſometimes mary in Proceedings. Vid. 27 E. 3. Stat. 8, 9,19,
the Sun or Star may have two Meridian Alti. 20. 13 E. 1. Stat 3. Cook on Littleton , fol. 182.

tudes ; as when the Altitude and Declination be- LAW Spiritual, is the Ecciefiaftical Law , al.

ing the ſame way, the latter exceeds the former ; lowed by the Laws of this Realm , ſo far as it is

and then the Sum of the Co.declination and the not contrary to the Common -Law , nor the Sta

Meridian Altitude is the Height of the Pole to tutes and Cuſtomsof the Realm . According to

wards which the Declination is . And you muſt this the Ordinary or otherEcclefiaftic Judges do

obſerve, that whether the Meridian Altitude be proceed in Cauſes within their Cognizance. Cook

North or South , if that and the Co - declination on Littleton, fol. 344 .

together be leſs than 180°. the Sun or Star will This was called the Law Chriſtian , and the

bave two Meridian Altitudes in 24 Hours . Court the Court Chriftian ; and the Rural Dean,

LATROCINIUM , in ſome old Charters, is who was Judge or Preſident of theCourt within

uſed for the Liberty of Infang-chief , or the Pria his own Diſtrict, was called hence Decanus Chri
vilege of adjudgingand executing Thieves. ftianitatis ; and in Contradiftinction to this, the

LATTA, is a Lathe or Titbing. Common-Law was by ſome called Lex Mundana,

LAUDIMIUM, in the Civil Law , is the soth Terrena, & c,
Part of the Value of Land or Houſes paid by LAW of the Staple, is the ſame with the Law

the Proprietor to the new Tenant, by way of of Merchants,

Emphyteufis
, as an Acknowledgment upon Inveſti. LAW of Marque, ( ſee Repriſals.) ThisWord is

Intes, or for being put into Poffeffion . uſed 27
E. 3 . Stat. 2 , C.22. and comes from the

LAUDUM, was formerly uſed for an Arbi- German Word March, which is a Bound or Limit ;

tration ,or deciſive Sentence of any choſen Judge and thoſe who are driven to Repriſals, are forced

or Arbitrator. to take the Ship and Goods of the Injures, fince

shey

1
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they cannot meet him at Home to have ordi . Ja ſłony Reak is af top, they meer Ore juft under

nary Juſtice: the Swerd or Surface of the Graſs ; which Ore

LAW -day, is otherwiſe called the View of Frank hath gone down 40 Fathom. A black Stone is an

Pledge or Court- Leet ; and is uſed for the County ill Sign, and leads to Jam , as they call it , that is,
Court, 1 E. 4. 6. 2. and indeed the Lage-day or a thick Bed of Stone that hinders their Work ; a

Law Day, formerly was any Day of open Court; grey; clear, and dry one they account the beſt,

and was commonly uſed for the more folemn They feldom meet with any Damps. If in fink

Courts of a County or Hundred . ing they come to wet moorish Earth, they expect

LAW -lefs Court. OnKing's Hill at Rochford in a Jam ,and to be cloſed up with Rocks. Their

Elex on WedneſdayMorning next after Michaelmus- Nearneſs to the Ore they gueſs by ſhort brittle

day, at Cock -crowing, is held a Court ſo called, Clay ; for they don't think or find a tough Clay

becauſe 'tis held at a lawleſs or unlawful Hour: to be leading, as they call it ; that is , directing

They whiſper, and have no Candle, nor any Pen towards Ore.

and Ink , but only a Coal : And he that owes Suit Sometimes the Ore lies Shale or Thallow , and

or Service and appears not, forfeits double every then it is 14 or 20 Fathom, more or leſs , before

Hour he is miſſing. This Court belongs to the they hit it. They follow a Vein inclining to ſome

Honor of Raleigh,and to the Earl of Warwick. Depth, when it runs away in little flat Binns .

LAWES, are round Heaps of Stone, being a When the Stones part it, then they find a Vein

kind of rude Monument for the Dead . They again . Their Draughts are 14 or 16 Fathom , till

are ſo called on the Borders between England and they come to a Stone, where they caſt a Side
Scotland.

Draught, called a Cut. Then they fink plumbagain

LAYMAN , among the Painters,is a Statue of 4 or 5 Cuts one under another ; They find Ore

Wood , whofe Jointsare ſo made, that itmay be at so Fathom. Their beft Reaks are North and

put into any Poſture ; and its chiefeſt Uſe is for South ; Eaſt and Weſtare good , tho'not ſo deep.

the caſting and adjusting of Draperies for the cloath- The Groove is 4 Foot long and 2 Foot broad, till

ing of Figures . they meet with Stone, and then they carry it as

LEA of Yarn . By Star. 22 , 23 Car. 2, c.- aLea they can . The Groove is ſupported by Timber ;

of Yarn at Kidderminſter isappointed to contain 200 a Piece as big as one's Arm will ſupport 10 Tun
Threads, on a Reel which is four Yards about. of Earth . The Timber there laſts long ; they have

LEAD. The Lead Mines in Somerſetfaire are known it lie200Years, and after thatit will ſerve

at Mendip, which is a Place all mountainous, but in new works ; it is tough and black, and being

the Hills are of unequal Heights ; ’çis barren and expoſed a few Days to the Sun and Wind grows

cold , and in ſome places rocky : the Ridges of ſo hard that an Ax will ſcarce cut it.

the Hills run confuſedly, but moſt Eaſt and Weſt, For the ſupply ofAir, they have BoxesofElm ,

and not many parallel one with another. The exactly cloſed, of about 6 Inches in the Clear, hý

Surface is heathy, ferny and furzy ; it feeds which they carry it down 20 Fathon andmore;

Sheep all the Year, and young Beaſts, Horſes but when they comeatOre, andneed an Air-ſhaft,

and Colts at Spring and Fall. The Soil is red they fink it 4 or 5 Fathom diftant, of the ſame

and ftony, byt no way Claiey, Marley or Chalkey. Faſhion with a Groove, to draw as well Ore asAir .

The Stones are either of the Nature of Fire They make uſe of leathern Bags, holding 8 or 9

ftones or Lime-ſtones. The Trees have their Gallons a piece, to free them from Water,which

Tops burnt, and their Leaves and their Out- are drawn up with Ropes. If they find a Swallet,
fides diſcoloured and ſcorched with thę Wind ; they drive an Adit upon a level till it is dry . If

and they grow to no conſiderable Bigneſs. The they cannot cut the Rock, they uſe Fire to anneal

Stones which are walh'd out by the Brooks and it, laying on Wood and Coal, and contriving the

Springs are reddiſh and ponderous. The Coun- Fire ſo that they can leave the Mine before Ope

try ismore troubled with Thunder and Light- ration begins ; and they find it dangerous to en

ning, Storms, nocturnal Lights and fiery Meter again before it be quite cleared of the Smoak ,

teors, than other Parts of the County. which hath killed fome.

When they have gotten the Ore, they beat it Their Beetles,Axes, and Wedges,&c, unleſs ſo

ſmall , thenwaſ it clean in arunning Stream , and hardened as to make a deep Impreſlion on the

then lift it in Iron Rudders, after which they make Head of an Anvil, are not fit for their Uſe ; and

an Hearth or Furnace either of Clay or Fire-ftone, yet they ſometimes break them in an Hour ;

which they ſet in the Ground, and upon it build others laſt three or four Days, as ithappens.They

their Fire which is lighted with Charcoal,and con- work in Frocks and Waſtcoats, by Candle-light

rinued with young oaken Gadds : Tis blown with of Tallow) 140r 15 to the Pound, each of which

Bellows by Men's treading upon them , and after laſts three Hours, if they have Air enough. A

the Fire is lighted, and the Fire-place hot, they Vein being loft, they drivetwo or three Fathom

throw their Lead Ore upon the Wood which melts in the Breaſt, as the Nature of the Earth directs

down into the Furnace; and then with an Iron them . They band out their Materials in Elm

Ladle, they take it out, and on Sand caſt it into Buckets drawn by Ropes ; the Buckets hold abour

what Form they pleaſe. Phsl. Tranſ.N° 28 . a Gallon. Their Ladders are of Ropes,

In Phil. Tranſ. Nº 39, you have this further The Ore ſometimes runs in a Vein, and ſome

Account. times is diſperſed in Banks ; it lies often between

The Veins of Lead have been found to run up Rocks : Some of it is hard , ſome milder. Many

into the Roots of Trees without apparently alter- times they have branched Ore in the Spar, About

ing them . White, yellow , and mix'd Earth, are the Ore there is a Spar and Chalk , and another

Leaders to the Country or Place where the Ore lies ; Subſtance which they call Crootes, which is a

and changeable Coloursdo always encourage their meally white Stone matted with Ore , and ſoft.

Hopes. Sonjetimes they dig 12 Fathom deepbe- The Spar is white, tranſparent and brittle like

fore they meet with any Stones ; other while when Glaſs, The Chalk white, and heavier than any

Stone,
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Bed ;

Stone . The Vein lies between the Coats and is terward 4. Ænsylius and C. Atilius Coll. their Le

of different Breadths; it breaks off ſometimes gion (in the greatPreparationsthey made againt

abruptly in the Earth, which they call a deading the Gauls) conſiſted of 5200 Foot and 300 Horſe.

and after a Fathom or twomuy come again After this, ſome Time before the Barrel at Car

to keep the fume Point. It terminates ſometimes na, the Roman Legion had in it soou Foot and
in a Rock called a Fire-ſtone, and ſometimes in a 300 Horſe, to which was added an equal Nunt

dead Earth , Clayie without either Croote or Spar. ber of Latin Auxiliary Foot, and for the moſt

The clearest and hardeft Ore is the beſt, ofwhich part thrice the Number of Horſe. Polyb. lib. 3.
26 hundred Weight makes about a Tun of Lead. LEVANT, in Geography, is properly the

The Hearth for melting the Ore isabout 5 Foot Eaſtern Side ofany Continent or Country, or that
high, ſee on Timber, to be turned about as a on which the Sun siſes. But now with our Sei

Wind -mill,toavoid the Smoak on a ſhiftingWind ; men it fignifies theMediterranean Sea,and eſpe

it holds half a Buſhel of Ore and Coal : There is cially the Eiftern Part of it ; and our Trade this

a Sink on the ſide of the Hearth into which the ther is called the Levant Trade ; aud a Wind that

Lead runs , and it holdsabout 12 Hundred. They blows from thence out of the Streights Mourb is

have a Bar to ſtir the Fire, a Shovel to throw it called a Levant Wind.

up, and a Ladleheated red hot to caſt out the LEVEL : . In Pbil. Tranfa &. N° 141. there is

melted Meral. Once melting is enough,and the an Account of a new Level by Mr. Butterfield,

belt, which is theheavieſt,melts firit. Thereis which he faith is done by a Tube with Glafies,

a Flight ( as they call it ) or Steam in the Smoak, and a Thread hanging between four Points, with

which fàlliing on the Graſs, poiſons thoſe Cattle a Weight in a Box; lo contrived , that as ſoon as

that eat of it . The Workmen find the Taſte of it the Inftrument is ſet down, you have the Point

(when the Smoak Aiesin their Faces) tobe Sweet of Horizon with a great deal of Exactneſs ; and

upon their Lips; brought home andlaid in their he ſaid he was then making anotherwhichplaid

Houſes it kills Rats and Mice. What ofthisFlight on the Point of a Diamond. But I have never

falls upon the Sand, they gatherup to melt on a heard any thing of this fince, and Mr. Butterfield,
Flag. Hearth, and make shot and Sheet Leadof it. Inſtrument-Maker to the French King is now dead .

LEAD, at Sea, fignifies a Plummet of thatMe- In Phil. Tranſ. N ° 74. p. 2217 , is an Account of

tal of about a Foot long, and fix or ſeven pound a Book, then publiſhing, about the Art of Level

Weight,which is hung at the End of a long String ling by Mr. Mariotte ; but whether it was ever

to ſound the Depth of the Sea withal : There actually publiſhed, I know not. Capt. Halley,

fore their Word is, Heave the Lead, that is, ſound Geometry Profeffor at Oxford, from his Obſerva

the Depth of the Water, to know whether it be tions of the Height of the Mercury in the Ba

ſafe fortheShip to venture in any further or not. rometer, at the Top and Bottom of Snowdon Hill

LEAD -NAILS, are ſuch as are commonlyuſed in Wales ( where at the Top it funk three Inches

to nail down Lead, Leather, or Canvas to hard eight Tenths lower than its Height at the Foot
Wood . of the Hill ) concludes, chat oneof our new por

LEDGERS, are long Pieces of Timber faſtentable Barometers, would be accurate enough to

ed horizontally to the Poles in the Scaffolds be- take the Levels for bringing Waterfrom diftint
longing to any Wall or Building, on which the Places, and would be much leſs ſubject to Error
outermost Ends of the Putlogsdo reſt. than the common Levels, there being of an

LEE-WAY, of a Ship at Sea, is the Angle Inch for every 30 Yards ; which may be divided

madeby the Line on which the Ship should run, into many Parts evidently. See Phil.Tranfa&. Nº

according to her Courſe or the Pointof the Com- 229. And Mr.Derham ,byObſervations of thisna

paſs ſteered upon , and the real Line of the Ship's ture made at the FootandTop of the Monument,

Way ; for all Ships areapt to fill a little to Lee allows -- of an Inch to 82 Foot of perpendicular

ward or to make ſome Lee-way. Wherefore in Aſcent, when theMercury ftandeth at Inches.

cafting up the Log board, ſomething muſt al- There is a Book written on the Subject of Le

ways be allowed for Lee-way ; and they give ſuch velling by Mr. De la Hire, but I have not ſeen it.

Rules as theſe, 1. If the Ship be upon a Wind you And thereis a Deſcription of a new levelling In

muſt allow one point for Lee -way. 2. If the Wind Atrument, by Mr. Coupler, in the Frencb Memoirs

blow hard , ſo that you are forced to take in one for 1699 .

Top -fail, allow two Points for the Lee-way . 3. If LEVELLING, is the Art of finding a true

it blow ſo hard that both Top -fails muit be ca- horizontal Line, or the Difference of Aſcent or

ken in, and the Sea runs high , then allow three Deſcent betweenanytwo Places, in order to drain

Points for the Lee-way. 4. If her Fore-Cail be- Moors,Marſhes,and Moraffes,& c. or to convey

ing furled, ſhe Try under aMin -fail and Mizzen, Water from Place to Place. The Inftruments

the will make her Wayfour Points before the made Uſe of you will find under the Word Les
Beam. s . If ſhe Try with a Main -fail only , she vel in Vol . I. and Pendulous level in Vol II .

will make her Way near three Points before the The Method ofproceeding in the Art ofLevel

Beam. But, 6. If under a Mizzen only, ſhe will ling is, or may bemuch the ſame, let the Inftra

make her Way about two Pointsbefore the Beam. mentbe the common Water Level, that of Spirit

LEGACY, Legatun , is uſually any particular of Wine, or the new Pendulons one. The moſt

Thing given in a latt Will and Teftament ; for commodious and expeditious Way is to provide

if the whole Eſtate be ſo given, 'tis Hereditas. two Station Staves of ſquare Deal, like Rulers,

But in the Ecclefiaftical Senſe it was formerly a about 8 or 10 Foot in Length. Let every Foot be

Soul- Sear , or a Legicy given to the Church, or ac- divided into 10 Parts, and each of thoſe into ro

cuſtomed Mortuary . more ; ſo each finall Diviſion will be the tooth part

LEGION. In the time of the Romans firft War of a Foot. On each of theſe Staves there must be

in Sicily, Polybius, lib. 1. faith , that the Roman Le. a Vane to ſlide up and down , and with a Screw

gión conäilted of 4030 Foot and 300 Horſe ; af- in the back Part to faften it to any Heigbe on the

Staff

+
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Staff. The fore - fide of the Vane or Sight should ſuch Caſes Sir I/. Newton calls Vis Repellens ; and it

be painted white, or covered with white Paper, appears plainly to be oneof the Lawsof Nature,

with a black Line drawn acroſs itlength ways . Ha- or a Branch ofthe Will of our Creatorin theMa

ving then iwo Affiítants to hold theſe Staves up- terial World ; and without it I think there can

right, and to ſlide the Sights up and down, ſup- be no poſſible Account of Rarefaction, and fome

poſing you were to findthe Difference of the other Phenomena of Nature. Dr.Hook , p. 170.

Heights of any two Places, as ofAand B : If one takes notice alſo, that there is as vaft an Accele

Station will do, place the Level in the middle ration in the Motion of Levitating Bodies, as there

between the Places, andbaving by the Bubble or is in Gravitating ones .

otherwiſe ſet it truly Horizontal, look back to LIBERA, anciendly ſignified à Livery or Dę

the firft place , till your Afliftant ſliding the Vane livery of ſo much Graſs or Corn to a Cuſtomary

up and down for you there on the Staff, you can Tenant, who cuts down or preparesthe laid Graſs

ſee the black Line thereon cut or covered by the or Corn , and receives ſome partor ſmall Portion

croſs Hair in the Teleſcope ; and then let him of it as a Reward or Gratuity.

mark the Height of that black Line above the
LIBERTAS Eccleſiaſtica, was the uſual Phraſe

Ground on theDiviſions on the Staff. Then turn in our old Writings to expreſs Church Liberty

the Teleſcope about and look towards your other and Ecclefiaftical Immunities. At firſt this was

Aflifant at B, till you can ſee the Black Line on only the Right of Invejtiture ; but afterwards it

the Vane or Sighton his Staff coinciding with the grew very great, extending ſo far under ſome

croſs Hair in the Teleſcope ; and let him alſo note weak Governments as to a Pretence of Exeinp

how high his Black Line is above the Ground : tion of the Perſons and Poffeffions of the Clergy

If his Number be the ſame with the former, the from the CivilPower and Juriſdiction.
Places are on a level , or of the ſame Height ; LIBERTINE, in the Civil Law, is a Perſon

otherwile that where the greateſt Number is, is who is manumiſed, and made free from Bondage,

the higheſt ; and the Difference between the to which he was born.
Numbers fhews how much LIBRA. See Pound.

But if the Places are ſo far aſụnder, or have LIBRA , a Mechanick Power. See Balance in

Obſtacles interpoſing, that you can't do it atone

Station, as is uſually the Caſe ; then youmuſt do it LIBRATA Terra, was anciently a Quantity

at as few more than oneas you can ; andyou muſt of Land containing 4. Ox-gangs, and every Ox

keep an Account of the Numbers on the Stavesat gang 15 Acres.

all your Stations, putting the Back Station in one LIGÉNTIA Transfretandi, is a Writ'or War

Column, and the Fore Station in another, with a rant directed to the Keepers of the Ports , willing

Column for the Number of their Stations in the them to let ſome paſs quietly beyond Sea, who

middle ; in this, or ſuch like Form . have formerly obtained the King's Licence there

Back !. ||St. Forwł. Where all the Back Sta- . LIGHT. 'In the French Memoirs of the Aca

132 tions make together 6.27.or demy of Sciences, A.D. 1099, there are ſome Re

fix Foot and .27 of a Foot, flections about the Nature of Lightand Colours;

178 and all the Fore Stations and of the Generation of Fire,byMr.Malebranche;

make 8.84 . or 8 Feet and in which he endeavours to ſupport his Notion be

199 3: 295 .84 of a Foot ; and the Dif- fore communicated in his Recherches de la Verite,

ference between thoſe two and in his Metaphyficks, riz, That Light and Co

4256 Numbers being 2.77.or 2 lours do conſiſt only in the various Pulſes or Vi

Feet .77 ofa Foot, is the Ex - brations of the Ethereal or Subtile Matter.

ceſs in height of the laſt place Dr. Hook, in his Op. Poſthumd, p . 54. conſidering
627 above the firſt . the exceeding Hardneſs of a Diamond, and its

N. B. In levelling of Ri- wonderful Property of emitting Light or ſhining

2.57 vers, you must ſet the Black in the Dark , upon being rubbed or ſtruck , thinks

Lineof the Sight in the firſt that there is this oneEſſential Property necefſiry

Backward, and in their laſt only to the Exiſtence of Light, viz .,a very quick

Fore Station, juſt to the Edge of the Water: vibrative Motion ; for in this Experiment there is

And then you may take the Intermediate Sta- neither Combuſtion nor Flame, as in Fire ; nor

tions, any where, a Mile off from the River, &c. Moiſture and Putrefaction , as in Fish , Fleſh of

in the Meadow adjoining , for it will all come Veal, rotten Wood, &c. nor a Motion of the A
right at laft. nimal Spirits, (which ſome think to be the Cauſe

LEVITATION , is a Word I've met with no of the Light in Glo-worms, the Eyes of Cars,

where but in Dr. Hook's Opera Poſthuma ; and he Exc.) effentially neceffary to the Production of

means by it a Property directly contrary to that of this Quality .
Gravitation towards the Sun :And in his Diſcourſe The fameAuthor thinks that Ariſtotle's Defini

of Comets, p.168, he ſaith he hath by many Ob- tion of Light , posesiv v everycia Tš Alaparos,

ſervations diſcovered , that tho’there be a Deſcent That it is the inworking of the Diaphanous Bo

of the Steams from the Nucleus of the Comet to - dy, or of the Medium , or the Internal A &tion of

wards the Sun , yet they alſo quickly returned and the Pellucid or TranſparentBody, is the Light'of

went contrary and oppoſite to the Sun, and that which we are ſenſible, or which moves our Eye :

ſometimes to a prodigious Extent. And perhaps sothat he makes Light in the Luminous Body

where the Power or Force of Gravitation ceaſes, to be a peculiar Motion of it, which the Lucid

ſome ſuch contrary Force may begin : Of which Body can communicate to the Tranſparent Me

there ſeem to bemany Inſtances in the Gravita- dium , or to ſuch a Body as is fit to propagate it.

tions or Attractions of the Particles of Matter to And Lightin the Eyeis thisMotion impreſſed on

ward one another. (See Attraction.) This Force in it ; by which the Soul becomes ſenſible of it.
Vol. II .' Сcc P. 114
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P. 114. The Doctor afferts,That the Power or Alternation ſeems to be propagated from every

Force of Lightdecreaſes in a quadruplicate Ratio refracting Surface to all Distances without End

of the Diſtances reciprocally taken, br asthe ſqua- or Limitation. He ſhews alſo, that this alternate

redSquares of theDiſtancesreciprocally; and con- Reflection and Refraction depends on both the

ſequentlythe Effe & ofLight,ortheMotion it cauſes Surfaces ofevery thin Plate, becauſe it depends

in other Bodies, willbe in ſubduplicate Propor- on their Diftance; but that it is performed at
tion of the Powers;and therefore only in duplicate the ſecond Surface. It is alſo influenced by ſome

Proportion of the Diftances reciprocally taken. A &tion or Difpofition propagated from the firstto

P. 118. TheLength oftheStrokes of the Pulſes the ſecond , becauſe otherwiſe at the ſecond it

of Light are in duplicate Proportion of the Di. would not depend on the firſt : And this A&ion

ſtances reciprocally .P.121.Suppoſe then that the or Diſpoſition, in its Propagation, intermits and

Length of the Pulſe from the Centre outwards at returns by equal Intervals. What kind of Action

theBody of theSun ſhould be oneInch, theLength or Diſpoſition thisis; whether it confift in a

of thePulſeof Light here with us would not be vibrating or a circulating Motionof the Ray, or

the 100000oth part of the thickneſs of a Hair : of the Medium , or ſomething elſe, the Author

and yet is that amazing Organ, the Eye, ſo wiſely does not inquire :But he allows thoſe, thue are

contrived, as that the Strength of the Pulſe, averſe to all new Diſcoverieswhich they can't ex

which was deſtroyed by ſo valt a Diſtance, is re- plain by Hypotheſes, at preſent to ſuppoſe,That

tored again to a good part of its firſt Power; for as Stones by falling upon Water put it into an

as in diverging Rays, the Length of the Pulſe de- undulating Motion, and all Bodies by Percuſſion

creaſes in a duplicateRatio of the Diſtance ; ſo excite Vibrations in the Air ; ſo the Rays of

in converging Rays, it increaſes in that Ratio, Light, by impinging on any refra & ing or reflect

and in a contrary Order. ing Surface, excite Vibrations in the refracting or

I had before, in Vol. I. ſhewn from Sir Iſ. Newton, reflecting Medium ; and by fo doing do agitate the

thatLight is propagated in Time;and he then fup: folid Parts of the refracting or reflecting Body,

poſedabout10Minutes were taken up in its Par. and by that Agitation cauſe the Body to grow
Tage from theSun to us : But in his Opticks he de- warm or hot : That the Vibrations thus excited

termines this Matter more accurately. Romer firft, are propagated in the refracting or reflecting Me
and after him others , had obſerved that the Eclip - dium or Subſtance, much after the manner that

lesof Jupiter's Satelliteshappen about7 or 8 Mi- Vibrations are propagated in the Air for.caufing

nutes ſooner than they ought to do by the Tables, Sound ; and that they movefaſter than the Rays,
when the Earth is interpoled between the Sun and ſo as to overtake them ;and that when any Ray

that Planet ; but as much later, when the Earth is is in that part of the Vibration which conſpires

beyond the Sun inreſpectof Jupiter: the Reaſon with itsMotion, it eafily breaks thro'a refra &ting
ofwhich is, that the Light of the Satellites hath Subſtance ; butwhen it is in a contrary part of

fartherto go in the latter Caſe,than in the former, the Vibration, which impedes its Motion, it is ea

by the Diameter of the Earth'sOrbit. Some In- fily reflected ; and conſequently,that every Ray is
equalities of Timeindeed may ariſe from the Ec- ſucceſſively diſpoſedto be eafily reflected or
centricities of the Orbits of the Satellites ; but tranſmitted by every Vibration which overtakes it.

theſe can't anſwer in all the Satellites, andat all Whether this Hypotheſis be true or falſe he doch

times, to the Pofition and Diſtance ofthe Earth
not congider at preſent, contenting himſelf with

from the Sun. The mean Motion of Jupiter's Sa- the Certainty ofthe Fact, Thathehath diſcovered

tellites is alſo ſwifter in his Deſcentfrom his Aphe- the Rays ofLight byſomeCauſe or other to be

lium to his Peribelium , than in his Aſcent in the thusalternately diſpoſed to be reflected or refrac

other half of his Orb. But this Inequality hath ted for many Viciffitudes. The Returns of this

no refpe &t to the Pofition ofthe Earth, and in the Diſpofition of any Ray to be reflected , he calls

three Interior Satellitesis inſenſible ;as he found by Fits of eaſyReflection; and thoſe of its Diſpoſition to

Computation fromthe Theory of their Gravity: be tranſmitted, he calls Fits of eaſy Tranſmiffion ;

After this Sir Iſaac advances this Propofition, and the Space it puts between every Return and
which is the 12th of Part 3. of the ad'Book of the next Return, he calls theIntervals of its Fits.

his Opticks, viz. Then at Prop. 13. he ſhews, that the Reaſon why

EveryRay of Light in its paſſage thro' any refrac- the Surfaceof all thicktranſparent Bodiesreflect

ting Subſtanceis put into a certain Tranſient Conſtitu- part of the Light incident on them, andrefract

tion or State, which in the Progreſs ofthe Ray returns the reft, is that ſome Rays at their Incidence are

at equal Intervals, and diſpoſes the Ray at every
Re in Fits of eaſy Reflection, and others in Fits of

turn to be eaſily tranſmitted thro' tbe next refracting, eaſy Tranſmiffion. This appears from his 24th

Surface, and between the Returns to be eaſily reflected Obſervation ; wherethe Light reflected bythin
by it. This is manifeſt from his 5 , 9, 12 and Plates of Glaſs and Air, which to the naked Eye

isth Obſervations. Whence it appears, that one appeared evenly white all over, did thro’a Priſm

and the ſame fort of Rays, at equal Angles of In- appear waved with many Succeſſions of Light

cidenceon any thin tranſparent Plate, is alternately and Darkneſs,madeby alternate Fits ofeafy Re
reflected and tranſmitted for many Succeſſions, ac- flection and eaſy Tranſmiſſion ; the Priſm ſe

cording as the Thickneſs of the Plateincreaſes in vering and diftinguiſhing the Waves of which

Arithmetical Progreſſion of the Numbers o, 1, 2 , the white Light was compoſed.
3 , 4, 5 , 6 , 7 , 8, & c. (See Colours.) And this al- And hence'tis plain, Light is in its Fits of eaſy

ternate Refle&tion and Tranſmiſſion, he found by Reflection and eaſy Tranſmiſſion before its Inci

his 24th Obſervation, continues for above 100 dence on any tranſparent Body: And probably it

Viciflitudes ; nay, as he proves afterwards, toma- is put into ſuch Fits at its firſt Emiſion from Lu

ny thouſands; being propagated from oneSurface minous Bodies, and continues in them during all

of a Glaſs Plate to another , tho 'the Thickneſs of its Progreſs. For theſe Fits are of a laftingNa

the Plate be of an Inch and more. So that this ture ; as appears by what he proves elſewhere.

He
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He ſuppoſes here the Tranſparent Bodies to ftrange Body Iſland Chryſtal acquaints us with.

be thick ; becauſe of the Thickneſs of the Body. This was firſttaken notice of by Eraſmus Bar -

be much leſs than the Interval of the Firs of eaſy tholinus, but afterwards more accurately deſcribed

Reflectionand eaſy Tranſmiſſion of the Rays, the by Hugens in his Book of Light, written in French .

Body loſeth its reflecting Power. For if theRays, This Chryftalis a pellucid and fiffil Stone, equal

whichat their entring into the Body are put into ling Rock Chryftal or clear Water in Tranſpa

Fits of eaſy Tranſmiſſion, arrive at the fartheſt rence; 'twill bear being white hot in the Fire,

Surface of the Body, before they be out of thoſe and after that will loſe its Tranſparence : By a

Firs, they muft be tranſmitted.' And this is the very violent Heat it's reduced to a Calx , but will

Reaſon why Bubbles of Water loſe their reflecting not melt nor run : Being macerated for a Day or

Power when they grow very thin , and why all two in Water, it alſo loſes its natural Politure ;

Opake Bodies, when reduced into very ſmall on rubbing,it diſcovers an Electrick Quality, and

Parts, becomeTranſparent. with Aqua fortismakes an Ebullition . It ſeems to

He ſhews alſo, that thoſe Surfaces of Tranſpa- be a kind of Talk . If a piece of this Chryſtal be

rent Bodies, which, if the Rays be in a Fit of Re laid on the Leaf of a Book, each Letter ſeen thro'

fraction , do refractit moft ſtrongly, if the Ray be the Chryftal, by a kind of doubleReflection, ap .

in a Fit of Reflection, do reflect it moft eafily. pears double : And if any Ray of Lightfall on any

After this he gives ſeveralothercurious Propo- of its Surfaces, either perpendicularly or oblique
fitions ; from whence he ſhews, that 'tis eaſy ly, it is always divided by a double Refraction

to collect the Intervals ofthe Fits of eaſyRe- into two Rays ;each of which is of the ſame Co

fection and eaſy Tranſmiſſion of anyſorts of Rays lour with the Incident Ray, and they appear

refracted in any Angle into any Medium , and equal to one another as to the Quality of Lighr.

thence to know , whether theRays ſhall be reflec- One of theſetwo Refractions isconformable to the

ted or tranſmitted at their ſubſequent Incidence known Laws of Opticks; viz. That the Sine of

on any Pellucid Medium , the Incidence out of Air into the Chryſtal is to the

By the Experiments and Obſervation about the Sine of Refraction :: as s is to 3. But the other,

Inflection of the Rays of Light ( See Inflection ) he which may be called the Unuſual Refraction, is

makes it plain, that Bodies act on Light at a di- made thus :Let A DBC be the Surfice of the

Atance, and by that Action bend the Rays of it ; Refracting Chryſtal, C the greateſt ſolid Angle

and that this A &tion is ſtrongeſt at the leaft di- belonging to that Surface: LetGEHFbe the op

Atance. He Shews alſo, that Rays which differ in poſite Surface,to which the Line CK is perpen

Refrangibility differ alſo in Flexibility ; and by their dicular : This Perpendicular with the Line CF

different Inflections it is that they are ſeparated one repreſenting theextream Edge ofthe Chryftalcon
from another, ſo far as after Separation to make tain an Angle of 19% . 3. Join KF; in which take

the three Fringes ofColours mentioned in thoſe KL ſo, that the Angle KCL may be of6.40'.

Experiments :And'tis probable the Rays of Light, but the Angle LC of 120.23 . This being

in paſſing by the Edges and sides of Bodies,are done, let the Line ST repreſent anyIncident Ray

bent ſeveral times backwards and forwards with of Light in the PointT ; ler T V be the re

a Motion like that of an Eel ; and that the ſaid fracted Ray ; and what that is may be found by

coloured Fringes of Light ariſe from three ſuch the given Rátio ofthe Sines of s to z, according

Bendings. ' Tis probable alſo that the Rays of to the conimon Laws ofOpticks. Thendraw VX

Lightwhich fall upon Bodies, and by that means parallel and equal to K L , and ſo poli:ed that is

are reflected or refracted, begin to bend before they may lie the ſame way towards V, as L doch in

arrive at the Bodies ;and that Light is reflected , reſpectofK. Join TX ; and that Line TX fill

refra&tedand inflected, by one andthe ſame Prin- bethe unuſual RefractedRay,being carried by the
ciple acting variouſly in various Circumſtances. new Refraction from T to X. If then the Inci

'Tis probable alſo, that.Bodies and Lightat dent Ray ST fall alſo perpendicularly on the
mutually on one another : Bodies upon Light, in Refracting Surface, thoſe two Rays T V , and
emitting, reflecting, refracting and inflecting it ; TX, intowhich byRefraction it is divided,will

and Light on Bodies, by beating them , and put- become parallel to thetwo Lines C K and CL :

ting their Parts into a librating Motion , wherein , and the other Ray will be tranſinitted perpen

Heat confifts. dicularly, according to the common Laws ofOp

All fix'd Bodies, when heated beyond a certain ticks ; and the other ( viz. T X ) diverging by

degree, do emit Light and fbine ;and this Shining this unuſual Refraction from the Perpendicular,

and Emiffion of Light isprobably cauſed by the will make with it the Angle VTX of about

vibrating Motions of the Parts ; and all Bodies 6 degr. as is found by Experience.
abounding with Earthy Particles, and eſpecially And hence the Plane T V X ,and ſuch like fimi

when they are fulphureous, when their Parts are lar Planes, which are parallel to the Plane CFK,

ſufficiently agitated, do emit Light ; whether may be called the Planes of Perpendicular Refrac

this Agitation be cauſed by Attrition, by Percul- tion ; and that Part, Side or Place towards which

fion, by Putrefaction , or a vital Motion in an Ani- the Lines K L and V X tend, and which are

malBody, Soc. orany other way. Thus the Sea- drawn from the Points K. and V. may be called

water ſhines in a Storm ; Quickſilver when maken the Part, Place, or Side of Linnual Refraction.

in Vacuo ; a Cat's Back, or a Horſe's Neck , rubb'd

by the Hand in the dark ; Wood, Fleſh and Fiſh ,

when putrified.
The ſame admirableAuthor, in the new Queries

annexed to the Latin Edition of his Opticks, thinks

it probable, that there are yet ſome other congenite

Propertiesof the Rays of Lightbeſides thoſe above

defcribed ; one of which the Refraction of that
Ссс .
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Perpendicular Refraction of the firftChryftal; then

will the Rays, which in their Projection thro’the

S firſt Chryftal were refracted with the uſual Ratio,

in paffing thro' the ſecond be refracted with the

A unuſual Rario ; and thoſe Rays, which in paſſing

thro' the firſt Chryftal were refracted with the
T

unuſual Ratio, ſhall in paſſing thro' the ſecond

be refracted with the uſual Ratio. Wherefore there

are not two divers kinds of Rays in their own
B

Nature different ; ofwhich one fort arealwaysand

in all Pofitions refracted with the uſual, and

others with the unuſual Ratio : But theſetwo kinds

of Rays, as mentioned in the laſt Experiment,
G10

did only differ in this, that the Rays, according

to their different Poſition, did with their dif

ferent Sides reſpect the place, Region or Side of

H unuſual Refraction in the Chryſtal : For in the
E

preſent Experiment, one and the ſame Ray is re

fracted one way with the uſual, the other way
In like manner Rock Chryſtal hath a double Re

with the unuſual Ratio, according to the Poſition
fraction ;- but the Difference between the two

of its Sides to thoſe of the Chryſtal. If the ſame
Refractions is leſs and leſs conſpicuous, than in

Sides of any Ray look towards the ſame Parts of
theIſland Chryſtal.

Surface of the iſlandChryſtal, is divided into the if that Side of the Ray,which isturnedtowards

When the Ray ST, which falling on the firft each Chryftal, then willthat Ray be refracted
with oneand the ſame Ratio in each'Chryftal ; but

twoRays TV,and TX ; and thoſe two Rays the Placeof unuſualRefraction in theformer Chry
cometo the latter Surfaceof theſaid Chryftal ; ftal, be diftant soº.'from that Side of the ſame
then theRay TX ,whichin the firſt Superficies Ray whichlooks towards thePlace of unuſual
isrefracted in the unuſual Ratio , will be again re: Refraction of the ſecond Chryſtal (which maybe
fracted entirewith the ſame unuſual Ratio,ſo that done,by ſo turning the ſecond Chryftal, that is
theſe two Rays will emerge out of the ſecond Sur

Shall look towardsthe former Chryſtal, and con
face in Lines parallel to the firft incident Ray ſequently theRays of Light them felves in a

ST.For the fame will happen alſo as to the Ray different Pofition ) that Ray will nowbe refracted

TV, which being refracted in the firſt Surface
in different Ratio's in the different Chryſtals. So

with the uſual Ratio, will alſo be again refra & ted that you maydetermine whetherthe
Rays,whichat the ſecond with the uſual Ratio .

And if oftwopieces ofInandChryftal, one be fall on theſecond Chryſtal,will be refractedinthe

ſo placed after another,that all the Surfaces of the thingmorerequired, than that the ſecondChryftal

latter be reſpectively parallel to thoſe ofthe for- be lo turned about, that its Place or Region of-

mer : Now alſo thoſeRays,which in the firſt Sur. xual Refraction be accordingly pofited on this or

face of the firft Chryftal were refracted with the that side of the Ray.

uſual Ratio, ſhall in all the latter Surfaces be re .
Wherefore every Raymay beconfidered asha

Fracted with the ſame uſual Ratio; and thoſe Rays; | ving four Sides ; two ofwhich being directly op

which in the firſt Surface of the former Chryftal poſite to oneanother,cauſe that the Ray be always

were refracted with the unuſual Ratio, fhall in all refra &ted in the unuſual Ratio, whenever either of

the latter Surfaces be refracted with theunuſual thoſe sides is turned towards the side or Place of

Ratio : And the ſame thing will come to paſs when unuſual Refraction in the Chryftal : Bue.the other

the Surface of the two Chryſtals are inclined one two Sides, as often as either of them is turned to

to another, ſo their Planes of Perpendicular Refrac- wards theside ofunuſual Refraction in the Chry.

tion be but parallel.
ftal, do yet cauſe the Ray to be refracted with the

There is therefore ſome congenite Difference in uſual Ratio. The two former sides of the Ray

the Raysof Light, that occafions,asin thisExpe; therefore may be calledthe sides ofunuſual,the two
riment, ſome of them to be refricted in the wſual latter of uſual Refraction. And becauſe theſe Dif

Ratio always, and others always in theunuſual poſitions werein the Rays before they fell on the

Ratio ; for if it were not congenite, but did ariſe 2d, 3d,and 4th Surface of the 2 Chryſtals,nor were

from ſome new Modifications impreffed on the theyat all changed by the Refraction ofthe Rays

Rays in the firſt Refraction, then that would be in their Paſſage thro' thoſe Surfaces, but the Rays

changed by the ſame kind ofnew Modifications were refracted by one and the ſame Law in every

in the three following Refractions. But no ſuch
one of the four Surfaces, it ſeems that theſe Diſpo

thing happens : Butthe Property continues al Sitions are properly congenite to the Rays of Light,
ways theſame, and hath the veryſame Effect in

and were not at all changed by the firſt Refracthé Rays in all thoſe Refractions: Wherefore this tion ; but that it is on the account of theſeDiſpofo

unuſual Refraction muſtdepend on ſome congenite tions in the Rays, that they were refracted in their

Property inthe Rays of Light. And' ris verywell Incidence on the firſt Surface of the firſt Chryſtal,

worth while to enquire, whether there may not fome in the uſual, and ſome in the unuſual Ratio,

be other ſuch, as yet unobſerved and unknown. according as their sides of uſual or unuſual Re

For one would ſuſpect that there are divers fraction at that time reſpected thesides or Place

Sides of the Raysof Light, and thoſe endued with of unuſual Refraction in that Chryftal .

divers congenite Properties : For if the Planes of Allthe Rays of Light thereforehave two op
Perpendicular Refraction ofthe ſecond piece ofChry- poſite Sides, in which theProperty is congenite, on

ſtal be placed at Righe Angles wiih the Planes of which the unuſual Refraction depends; and the

}

other
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other two Sides are without any ſuch Property. And puſcles thro ' uniform Mediums will be tranſmit

it requires yet further to be conſidered , whether ted in right Lines without any Inflection in Lim

there be not even other Properties of Light, by bram , aswe find the Rays of Light are : They

which the Sides of the Rays differ, and are diſtin- may have alſo divers Properties, and which they
guiſhed from one another. may preſerve immutable in their own Paſſages

After thisbe Shews, that in an ObliqueIncidence thro' divers Mediums ; which agrees with the

of the Rays upon the for/iChryſtal, the ſame Dif: Nature of the Rays of Light. Pellucid Bodies alt

ference between them appears,as when they fall upon the Rays of Lightatſome Diſtance, when
perpendicularly to the former Properties. they refract,' reflect and inflect them ; and the

From the whole therefore may be very juſtly Rays of Lightreciprocally act upon them ,at ſome

concluded, That all thoſe Hypothefes are falle and little Diſtance alſo, by agitating and heating their

precarious which have been yet advanced, in or- Particles. And this Aờion and Re-a&tion, which

der to explain the phenomena of Light by new is performed atſome Diſtance, is mighty like what

Modifications of the Rays ; for they do not depend we call the Force ofAttraktion, or Gravity, in other

on any ſuch Modifications, but on congenite and im- Bodies. And if the Cauſe of Refraštion be the

mutable Properties, effentially inherentin theRays. Attraction of the Rays, he Shews in his admirable

And equally erroneous alſo are thoſe Hypotheſes, Principia, that the Sinesof Incidence muſt be to the

which attempt to explain the Phænomena of Light Sines of Refra &tion in a given Ratio ; as in Fact we

by any Preſſure or Pulle impreſſed upon the fluid find the thing tobe The Rays of Light,in

Medium by Motion ; for theſe at long run de pafling out of Glaſs into a Vacuum , are inflec

pend upon the new and different Modifications of ted towards the Glaſs, and , if they fall too ob
the Rays, and ſo fall in with the other. liquely, will revert back again to the Glaſs, and

But further,if Light confifted only in a Preſſure be totally refleted. Now theCauſe of this Reflec

uponthe Mediwon, itmuſt be eitherwithoutany I tion cannotbe attributed to any Reliſtance of

local Motion ; andthen 'tis impoſſible to account, the Void or Vacuum , but entirely to ſome Force or

for the Agitation and Heatproduced in Bodies by Power in the Glaſs, which attracts or draws back

the Refraction and Reflection of the Rays : Or if again the Rays as they are palling into the Va

it be ſuppoſed to confift in Motion, propagated cuum. And this appears from hence, That if you
to all Diſtances in an Inſtant, to that muſt be re- wet the poſterior Surface of the Glaſs with Wa

quired an infinite Force acting every Moment,and ter , Oil , or liquid and clear Honey, or with a

in each lucid Particle. But did Light confift in Solution of Quick filver ; then the Rays, which

a Preſſureor a Motion propagated thro’a fluid Me. I would otherwiſe have been refle&ted, will paſs in

dium ,whether it propagaced inſtantaneouſly,or in to and thro' that Liquor. Which plainly Thews,

time, it could not be done in RightLines, but that the Rays are not reflected till they come to

mult infleet back upon itſelf in a Shadow; for that pofterior Surface of the Glaſs, nor till they

Preffure or Motion in a fluid Mediam , whenever begin to go outof it too. But if attheir going

it meets with any Obſtacle which may, impede out they fall into any of the aforeſaid Liquors,

Pare of its Motion, cannot be propagated in Right they will then notbe reflekted, butgo on in their

Lines, but muſt be inflected back towards itſelf, former Courſe; the Reaſon of'which is, that the

and diſuſed every way throughout the quieſcent Attraktion of the Glaſs is counter-balanced by the

Medium which lies beyond the Obſtacle. Attraktion of the Parts of the Liquor which ad

TheForce of Gravity tends downwards ; and here to its Surface. And this appears yet plainer

yet the Preffure of the Partsof Water, which in the Experimentof two Glaſs Priſós, or the

ariſes only from the Force of Gravity, tends with Objeet Glaſſes of two long Teleſcopes, one of

an equable Force every way, and is propagated which ſhall be plane (on one fide ), the other a

with equal Eaſe by crooked Lines as by itrait. little convex, and then compreſſing them ſo that

Waves, on the Surface of Water, wherethey fall they doneither quite touch one another through

on the surface of any large Obſtacle, inflect back out, and yet have their Surfaces very near ; for

upon themſelves, and are dilated and diffuſed then that Lightwhich falls on the hinderSur
gradually in the quieſcent Water lying beyond face of the firſt Glaſs, and in that Place where

thatObitacle. The Waves, Vibrations, or Pulſes the Glaffes are not diſtant onefrom another above

of Air , in which Sounds confift, are manifeſtly 575 of an Inch, will be totally tranſmitted

inflected , tho ' not fo much as thoſeof Water ; thro' that Surface and the interjected Airor Va

for the Sound of a Bell , or of a great Gun, can cuity, and willenter into the ſecondGlaſs ( as he

be heard over a Hill, interpoſed between the Ear fhews in his ift, 4th , and 8th Obſervations of

and Eye, and founding Body: And we find that the firſt Part of his ad Book ofhis Opricks). But

Sound'is propagated as eaſily by crooked as ſtrait if the ſecond Glaſs be moved a little farther off,

Tubes; whereas Light is never obſerved to move then the Light,coming out of the hinder Sur

in curve Lines, nor to be inflected back ſo as to face of the firſt Glaſs into that Air or Vacuum ,

Shadow itſelf. Indeed there is a kind of. Inflec- will be turned back again towards the Glaſs,and

tion of the Rays of Light,as hath been before reflected . Wherefore 'tis plain, that the Rays
mentioned ; but thatis not ad Lmbram , but a con- are drawnback by ſome Force that is inherent in

trary way, and is only found in a Ray's paſſing the firſt Glaſs, ſince there is nothing elſe that

by and very near the extream Edge of ſome Bo- can occafion it.

dy ; and then as ſoon as it is paſt the Body, it To account alſo for that odd Phenomenon of the

goes on ſtrait again . RaysofLight, which he calls sheir Fits of easy

The Rays of Light are therefore certainly little Tranſmiffion and Refle &tion, he judges that there is

Particles, actually emitted from the Luceni Body, nothingmore required, than that the Rays ſhould

and refra&ted by ſome Attraction , by which Light, be very ſmall Corpuſcles of Matter, which either

and the Podies on which it falls , do mucually act by their Attrafion, or ſome other Force, do excite

upon one another ; for ſuch Particles or Cor. certain Vibrations in the Bodies on which they

act;
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act; which Vibrations, being ſwifter than the a ſtrait Line, againſt the luminous Body ; for the

Motion of the Rays, do fucceflively outftrip or get Light of this Body will thro ' the Hole be recei

before them , and ſo agitate them as alternarely ved upon the dark Body. Now it is impoſſible
to increaſe or diminish their Velocity ; andthere that ſo many different ſtreams of Light could be

fore produce thoſe Fits in the Rays of Light . tranſmitted thro' ſo ſmall a Hole, were not the

And he thinks it very likely, that the Unuſual Particles of Light extreamly little. To which

Rifrattion, diſcovered to bein the iſland Chryſtal maybe added, (3.) Thae if they were not very
above-mentioned, is cauſed by ſome Attracting minute Corpuſcles, their amazing Velocity is
Force, which is inherent in certain Sides of the ſuch , that they would pierce thro all kinds of

Rays and of the Particles of the Chryſtal. For if ſolid Bodies almoſt as eafily as they do Vacuities;

there were not ſome ſuch Force or Virtue in ſome whereas we ſee the Rays of Lightto beregularly

Part of the Chryftal, and not in the others, in reflected from fome Bodies. (4.) We find alſo

order to diftrart and bend the Rays towards the that innumerable different Spheres of Lightmay

Sides or Parts of Unuſual Refraction,it could not be propagated from their ſeveral luminous Cen

be, that the Rays,which fali perpendicularly up: tres within our Horizon, without interfering.

on the Chryftal, ſhould both in their Ingreſs and How many Millions of Candles and Flambeaus,

Egreſs be fo refracted one way rather than an- ſending all outtheir Tides of Light, is it poſſible

other, as that they Nould alſo perpendicularly for the Eye to ſee together, without their being

emerge by a now contrary Poſition ofthe Place or confounded one with another ?Which ſhewsboth

Region of Unuſual Refraction in the Surface of the the exceeding Smallneſs of the Particles of Light,

ſecond Chryſtal ; the Chryſtal plainly acting and alſo theLargeneſs of the Vacuities between

upon the Rays after they have paſſed thro ' it, the Particles of Air and other Bodies.

and are gor into the Air, or into a Vacuum . How extreamly ſwift the Particles of Light

And becauſethe Chryftal, by that Force, doth move, may begathered from the Experimentof

not a &t on the Rays, but when the proper corre. Mr. Romer ; wherein he finds that the Rays of

fpunding Sides of the Rays of Light are turned Light paſs from the Sun to us in about to Mi

towards the Places or Parts of Unuſual Refraction nutes of Time : And Mr.Hugenshath proved in

in theChryſtal, it appears that there is alſo ſome his Coſmotheoros, that a Bullet diſcharged from the

Force or Virtue in the sides of the Rays them. Mouth of a Cannon, and not abating of its firſt

felves, correſponding to that Force inherent in Velocity, would be 25 Years before it reach the

thoſe Parts of the Chryſtal, almoſt after the ſame Sun. Now the Vin percorſa being the fame in both,

manner as the two Poles of the Magnetanſwer to the Velocities will be reciprocally as theTimes ; that is,

one another. Which Virtue in the Magnet, as the Velocity of Light to that of aCannon -Bullet,

it is capable of being increaſed and diminiſhed, will be to that of a Cannon- Bullet, perfifting in

and is not any where to be found but in the Mag- its greateſt Swiftneſs, as 25 Years to io Minutes;

ner and in Iron ; fo this Virtue of the refracting or as 1314700 is to one, nearly : So that the Mo

Rays which fall perpendicularly upon it, is greater tion ofLight is above a Million of times ſwifter

in the iſland than in the Rock Chryſtal, and is as than thatof a Cannon Ball.

yet
found no where elſe. . Moreover, the Diſtance between the Sun and

Not that he thinks thisVirtueto be Magnetical ; Earth is at leaſt 12000 Diameters of the Earth ;

for it feemsto be of a different Nature . But let it but ſuppoſe it but 13000 , then will Light run 1000

be what it will , it can ſcarce be conceived that Diainerers in a Minute, or 16 ; Diameters in a Se

the Rays of Light, unleſs they be allowed to be cond ; that is, at leaſt 130000 Miles in onese

really Corpuſcles or Particles of Matter, can have cond ; which is Motion almoſt incredibly and

any ſuch permanent Force in two of their Sides, really amazingly ſwift. But the extraordinary

and not have any ſuch thing, at the ſame tiine, Effects of Lightand Heat ſeem to require all chis ;
in their two other ; and this without any re- and we ſee how powerfully it acts ( being congre

gard to the Poſition with which they reſpect the gated ) on the moſt compa &t ſolid Bodies; andwe

Space or Medium thro' which they paſs. never find any Abatement of its Force ariſing

And yet tho' Light be certainly a Body, it is from a Diminution of its Velocity.

almoſt impoſſible to conceive the Smallnels of its See Mr.Hauksbee's Experiments about the Pro .

Corpuſcles. But however, that they are exceed- duction of Light in Vacuio by the Attrition of Bo

ing ininure,may be gathered from theſe Confide- dies, inPhil. Tranſ. No 304, and in N. 307 ; and

rations : ( 1 .) That they freely pervideall tranſpa- by the Efluvia ofoneGlaſs falling on another in

rent Bodies, ſuch as Chryttal, Glaſs, ſeveral Peb- Motion, Phil.Tranf. N.309, 310.

bles and Gems, and almoſt all Fluids, but Mer- LIGHTS. Shipsof War are in theNight-time

cury ; and paſs whereno other Fluid, how thin very well diſtinguiſhed by the Lights that they

ſoever,canenter ; and yet no Eye hath everbeen hang out ; for in aFleet the Admiral carriesthree
able to diſcover the conſtituent Pzrticles of the Lights on the Poop, and one on the Main - Topi

groffett Fluid. ( 2.) It may be propagated from the Vice -Admiral hath two on his Poop, and one
innunierable different Luminous Bodies, without any on his Main - Top ; the Rear-Admiral hath but

conliderable Oppoſition to one another, as Dr. one on his Poop, and oneon his Main - Top ; the

( Heyne News by this Experiment : Suppoſe a Vice-Admiral of each particular Squadron hath

Plate of Metal, having at the top the ſmalleſt onlytwo on his Poop, but none on his Main -Top ;

Hole that can be made, were erected perpendi- the Rear-Admiral of each Squadron hath only

cularly on an Horizontal Plane, and that about it oneon his Poop. But when the whole Fleet car

were fer innumerable Luminous Objects of about ry their Lights, then the Rear-Admiral is diſtin

the fame Height with the Plate, at an ordinary guiſhed by carrying two Lights, the one hoifted

Distance from it ; then 'willthe Light, proceed a Yard above the other, on the Enſign -Staff ; and

ing from every one of theſeObjects, be propaga- in caſe of foulWeather and a dark Night, every

red thro ’ this ſmall Hole, without interfering. Ship muſt carry a Light.

This will appear by applying a dark Object, in LIGULA,

i
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Eye of the spectator }tlıro’the

4

LIGULA, in our Latin Law fignifies a Co

py, Exemplification, or Tranſcript of any Court 3 : To find what Proportion two or more Lines bear

Roll or Deed. to one another.

LIMBERS, in Gunnery, are a kind of Train

joined to the Carriage of a Cannon upon a March, Apply the greaterof greateſt over from 10 toto
It is conipoſed of two Shafts wideenough to re- at the ends of Lines ; and then taking any of the

ceive a Horſe between them ( which Horſe is cal- other, and applying it over parallel to theformer,

led the Fillet Horſe.) Theſe Shafts are joined by it will mark out ſuch Numbers as ſhall expreſs
two Bars of Wood and a Bolt of Iron at the end, its Proportion to the greateſt Line: as ſuppoſe

and have a pair of ſmall Wheels : On the Axle- the Compaſſes pointed to go and 30 ; then will
tree riſes a strong Iron Spike, on which the Train the greateſt Line be to it as too . is to 30. & c.

of the Carriage is put upon a March : But when a

Gun is on A &tion, theſe Limbers are run out be- 4. To work Proportions with the Sector, pro
hind her . ceed juſt as you doin findinga 3d or 4th Propor

LINE ofthe True Place

of a Planet, is aright Proportion, Vol. I.
tional to 2 or 3 Lines given Geometrically .See

Apparent of

Line drawn from
j Earth's Centre,

thro' the
. LINEA Celerrimi Defcenfus, is that Curve which

Planet, and continued as far as the fixed Stars. a Body would deſcribe in its Deſcent, if itmoved

LINE of Meaſures, in the Stereographick Pro the ſwifteft poffible : The Inveſtigation ofwhich

jection of the Sphere in Plano, is that Line in was firſt, I think , propoſed as a Problem byMr.

which the Plane of a great Circle, perpendicular Fohn Bernoulli, and hath been ſolved by his Bro

to the Plane of the Projection and that oblique ther Fames, and ſeveral others ; and
very eaſily

Circle whichis tobe projected, interſects the thus, by Mr. John Craig, in Phil. Tranſ.N.268 .
Plane of the Projection. Or it is the common Suppoſe BC,CD, two infinitely ſmall Parts of

Section of a Plane paſſing thro 'the Eye Point, and the Curve ſought: Then, ſince the Nature of the

thro' the Centre of the Primitive ,and at right Curve is to be ſuch , that the Deſcent of the Bo

Angles, to any oblique Circle which is to be pro- dy from B to D,

jected, and in which the Centre and Pole of ſuch

Circle will be found.

Line of Direction , of the Earth's Axis in the

Pythagorean Syſtem of Aftronomy, is the Line

connecting the two Poles of the Ecliptick, and

of the Equator, when they are projected on the

Plane of the former.

LINE of sbe Section , in Perſpective, is the In

terſection or Contact of the Plane to be projected

with the Glaſs or Diaphanous Plane.

LINE of Lines, on the Sector, is a Scale of

equal Parts on each Leg, and running from the

Centre. This is divided actually into 100 equal Renom ..S

Parts, and ſometimes into more, when the Initru

ment is large. There are only the Figures 1 , 2 , 3 ,

4, 5 , 6 , 7 , 8 , 9 , 10 , placed on the Lines ; and

therefore they ſometimes ſtand for themſelves

alone, and ſometimes fignify ten times, or an hun

dred, or a thouſand times themſelves, according

as the Matter ſhall require. after its Fall from the Horizontal Line AQ , is to

be in the leaſt time pofſible ; we muſt find in the
The Uſes of the Line of Lines. Line R S ( drawn parallel to AQ fo; that the

1. To increaſe or diminiſo a Line of any given Differences between any two Ordinates to the

Length, according to any Ratio required. Curve, as of GC, D E,may be equal ) a Point

in which thismust happen.

Suppoſe the Line were 6 Inches in length ;ap- Now theVelocity of the Body in the Point C

ply it into the Sector by way of parallel Entrance, is =V : LC ; and its Velocity in the Point D, as

ſothat each Footof the Compaffes ſtand in 6 in

Line of Lines, and then let the Sector be kept at V :QD.Wherefore )
is = to the Time

that Angle. Then if you wou'd have it increaſed
CD

in the Proportion of 9 to 6; ; or diminiſhed in the of the Deſcent thro ' BC, as = to the

Proportion of 2 to 6 , c. let the Sector lie, V :QD

and take with the Conipaſs theparallel Diſtances Time of theDeſcent thro’CD . by Prop. 54. New

between thoſe Points of 98 and 94 ; or of 23 and ton . Princ. Wherefore thePoint C muſt be fuch, as

2 ?, in the Line of Lines of each Leg, and that
BC CD

that muſt be a Minimum , or

will give you the Length required. T :LCTV: QD

the leaſtpoſſible. Suppoſe then the Points B and
2. To divide a given Line into any Number of D to be fix'd ; let GC = DE ) = m : LC = b,

Paris ; as suppoſe into 9. and QD =p; all invariable Quantities and let

the flowing Quantities BG =u : and CE = ..

Apply the Line over from 9 to 9 in the Lineof

Lines and keeping the Sector of thatAngle, take Wherefore Vim ? *** + V :mu +2
the Diſtance between 1 and 1 , and that will be 1 :P

Part of the Line . Mini

G

+

to a

V: b
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thenes and Ariftæus Senior, are the only Writers

Minimum , And conſequently +
among the ancient Geometers. Euclide's Tracts

bi v m² tu are Datorum Liber Unus ; Locorum ad Superficiem

ża

t

Duo ; Porifmatum Tres . Apollonius, de Settione Ra

= o. But i = - i ( becauſe tionis (lately putout at Oxon by Mr. Halley) Libri

Þavmitz
Duo : De SeftioneSpatii Libri Duo ; Tactionum Libri

u to z = to an invariable Quantity.) Wherefore Duo : Inclinationum Duo ; Planorum Locorum Duo :

Conicorum 08o. Of Ariſtæus, there were Locorum

=: Wherefore 'tis
Solidorum Libri Quinque. And of Eratoſthenes, Duo

bevm' + u? Þý v m2+ z? Libri de Medietatibus,

plain that
to an invariable There are two kinds , faith Pappus, of this Re

b ! V m ' tu .

ſolution ; one, where bare Truth in Theory only is

Quantity. Let then the Abſciſſa AL = x ; the purſued ; which therefore hecalls the contempla
tive Method or Theoretic : and the other, where

Ordinate LC = y : And therefore BG = * . we inveſtigate ſomething which we propoſe to

GC =j.BC = V :xx,and let a be any inva

have done , and this is called the Problematic

x

Method. What this Reſolution or Analyſis of the An

riable Line. Then will
cients was , you mayſee in the Learned Mr. Hal

y ! V : x + 3y
ley's Edition of Apollonius de Se &tione Rationis above

mentioned ; and a good Attempt towards itsReſti

Wherefore xVā = yx Västýý. But in
+ ýj. But in tution in a Modern Spaniſh Author, Hugo de Ome

rique, his Analyſis Geometrica, printed at Cales 1698.

every Curve x is to Vix + , as the Subtan
LODEMANAGE, was anciently the Term

gent tothe Tangent: Wherefore theNature of for theHire of a Pilot, when heconducted a Ship

this Curve is ſuch , that the Subrangent is to the

to
LODE-SHIP, was formerly the Name of a

Tangent as y :a, is to the y :3. which is known ſmall fiſhing Veſſel. Vid. 31 E.3. Star. 3.6.2 .

to be the Property of the Cycloid ; where the LOGARITHMICK -Spiral, is a Curve gene

Tangent is parallel to the Chord of a Contermi- rated by the equable Motion of the Radius of a

nous Ark in the generating Circle, whoſe Dia- Circle thro' equal Arks of the Circumference ;

meter is a, and its Vertex downward.

while at the ſame time a Point in that Radius is

ſuppoſed to move from the Ark towards the Cen

LINES of Solids. See Solids.
tre , with a Retardation of Motion in a Geome

LINES of Superficies or Surfaces. See Surfaces. tric Proportion . As ſuppoſe there be a Quadrant

LINES of Chords. See Chords.
of a Circle, as BCA, and any equal Diviſions in

LINES of Tangents. See Tangents.
the Ark , as AF = Ff = ff, & c. with 5 corre

LINES of Secants. See Secants.LINSTOCK,is a short state of Wood about ſponding Radii, ſuppoſeas ca, CF, Cf, & c.

3 Foot long , having at one End a piece of Iron

divided into 2 Branches, each of which hath a
B

Norch to hold a piece of Match , and a Screw

to fiften it there . The other End of the Staff

is ſhod alſo with Iron , and pointed to ſtick into

the Ground . ' Tis uſed by the Gunners in firing
Cannon.

b

LIQUID , is a Word uſed by the Civilians in

this Senſe, for a Thing's being apparently proved,

as they ſay : A Creditor would be injur'd, ſhould

a Debt which is clearly due be ſtop’d , on the

Pretence of another Debt that is not Liquid, or

apparently proved.
А.

LIQUIDUM Nervorum , is that Juice or Fluid C

which Nerves carry in their Canals , and is

uſually called the Nervous Juice.

LIVER. See Hepar.

LOAD, is the Miners Word, eſpecially in the whole Parts or Portions C1 , Ca, Ca, &c . are

Tin Mines, for a Vein of Ore.
Geometrically proportional; then if a Line, as 1,

LOCAL Colours, in Painting, are ſuch as are a, a, b, d , c , be drawn thro’thoſe Points , it will

natural and proper for each particular Object in a be the Logarithmick-Spiral. Vid . Guido Grand. Theo

Picture ; and they are ſo called to diftinguiſh rem . Hugen , Cap. 1.

them from the Claro-Obſcuro : Which ſee.
LOGARITHMS. The Learned and Inge

LOCATIO - Conduétio, in the Civil Law , is a pious Mr. Halley, Savilian Profeſſor ofGeometry

Contract of the Law ofNations, whereby theUſe in Oxon, and F.R.S.hath in Phil. Tranfa &t. N ° 216.

ofa Thing, or theService and Labour ofa Perſon, and ſince that , in Sherwin's Mathematical Tables,

is gained for ſome Time for a certain Reward. publiſhed a moſt compendious and eaſy Method

LOCUS Refolutus, according to Pappus's Ac. of conſtructing the Logarithms ; and this exempli

count of it in Libr . quo Mathem . Coll.is,That it is filed and demonſtrated from theNature of Num

a proper peculiarMatter, after thecommon Con - bers, without any regard to the Hyperbola, or

ftitution of the ElementsofGeometry, contrived any other Curves : Together with a ſpeedy Me

for ſuch Perſons as would obtain a ready and thod of finding the Number anſwering to any

eaſy Method of ſolving ſuch Problems as ſhall given Logarithm. See the Preface to Sherwin's

be propoſed to them . (See Reſolution in Vol. 1.) Math. Tabies, p. 14, &c .

On this Subject Euclide, Apollonius Pegaus, Eratoſ

A

+
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A

TAB L E
1

QF

LOGARITHMS

ForNumbers increaſing orderly from 1 to 10000,

with their Differences.

Whereby the Logarithm of any Number under

10000 may be readily taken.

:

Nu.

1

2

3

4

5

6

7

8

9

Nu.

76

77

78 .

79

80

81

82

10

Log.

0.0000000

0.3010300

0.4771212

0.6020600

0.6989700

0.7781512

0.8450980

0.9030900

0.9542425

1.0000000

1.0413927

1.0791812

1.1139433

1.1401280

1.1760912

1.2041 200

1.2304489

1.2552725

1.2787536

1.3010300

1.3222193

1.3424227

1.3617278

1.3802112

11.3979400

62

Nu. Log.

26 1.4149733

27 1.4313637

28 1.4471580

29. 1.4623980

: 30 . 1.4771212

31 1.4913617

32 1.5051 500

33 1.5185139

34 1.5314789

35 1.5440680

36 1.5563025

1.5682017

38

83

84

85

86

87

88

II

12

13

14

is

6

។

37

Nu . Log.

51 1.7075702

52 1.7160033

53 1.7242759

54 1.7323937

, 55 1.7403627

56 1.7481880

57 1.7558748

58 1.7634280

59. 11,7708520

60 1.7781512

61 1.7853298

1.7923917

63 1,7993405

64 1.806 1800

65 1,8129133

66 1.8195439

67 1.8260 748

68 1.8325089

69 1.8388491

70 1.8450980

1.8512583

72

Log.

1.8808136

1.8864907

1.8920946

1.8976271

1.9030909

1.9084859

1.9138138

1.9190781

1.9242 793

1.9294189

1.9344984

1.9395192

1.9444827

1.9493900

1.9542425

1.9590414

1,9637878

1.9684829

1.9731278

1.9777236

1.9822712

1.9867717

1.9912261

1.9956352

? .0000090

89

90

18

91

92

93

94

95

96

97

98

99

71

| 100

1.5797836

39 1.5910646

40 1.6020600

41 1.6127838

42 : 1.6232493

43 1.6334084

44 1.6434527

45: 1.6532125

46 1.6627578

47 1.6 720978

48 1.6812412

49 1.690 1961

30 11.6989700

1.8573325

73 1.8633229

74 1.8692317

75 1.8750613

19

20

21

22

23

24

25

pad



2

AT A BL E of

Num . o I 2

100

101

102

103

104

105

106

107

108

109

IIO

III

0000000

0043214

0086002

0128372

01 70333

0211893

0258059

0293838

0334237

0374265

0413927

0453230

0492180

0530784

0569048

0606978

0644580

112

113

114

115

ΙΙσ

117
0681859

IT8

II 9

120

12I

I 22

I 23

124

I 25

126

127

128

I 29

"130

131

132

133

134

135

136

137

138

139

140

141

0004341

0047511

0090257

0132587

0174507

0216027

0257154

0297895

0338257

0378247

0417873

0457549

0496056

0534626

0572850

0610753

C648322

0685569

0722499

0759118

0795430

0831441

0867157

0902580

0937718

0972573

100.7151

1041455

1075491

T109262

1142773

1176027

I 209028

1241780

1274288

1306553

1338581

1370374

-1401937

1433-71

1404381

1495270

1515941

1586396

15 $6640

" 1616674 i

71646502

1676127

1705550

° 1734776

1763807 ?

1792645 1

1821292

0849752

78-8026

* 1906118

1954029

1951762 +

1989319T

2016702 ?

2043913

*2070955

2097830

2 1 24 540

-2151086

2177471

0718820

0755470

*0791812

0827854

0863598

0899051

0934217

0969100

1003705

1038037

1072100

1105897

1139433

1172-713

I 205739

1238516

1271048

1303338

1335389

1367206

1398791

1430148

1401280

1492191

1522883

1553360

1583625

1613680

1643920

1673173

1702617

1731863

' 146091
3

1489769

218-78436

1846914

1875 207

1903317

1931 246

1958996

1986571

2013971

2041200

2068259

2095150

2121876

2148438

2174839

0008677

0051805

0094509

0136794

0178677

0220157

0261245

0301948

0342273

0382226

0421816-

0461043

0499928

0538464

0576661

0614525

C652061

0689276

0726175

0762 762

0799045

0835026

0870712

0906107

0941216

09 76043

1010593

1044871

1078880

1112625

1146110

1179338

1212314

I 245042

1277525

1309767

13417,7 1

1373541

1405080

1436392

146 7480

1498347-6

1528996 .

I559430

1589653

1619666

1649474

1679078

1708482

1737688

1766699

1795518

1824146

1852588

1880844

1908917

1936810

1964 525

1992065

2019431

2046625

2073650

2100508

2127 201

2152732

2180100

3 4

OCT 2009 c017337

0056095 c060377

0098756 0102999

0141003 0145205

0182843 0187005

02:24284 0228406

0265333 0269416

0305997 OZIC043

0346284 0350292

0386202 0390173

0425755 0429691

0464952 0468852

0503767 0507663

0542299 0536130

0580462 0584260

0618293 0622058

0655797 0659530

0692987 0696681

0727847 0733517

0766404 3870043

0802656 0806265

0838608 0842187

0874264 0877814

0909631 0913151

0944711 0948204

0979511 0982975

IOI4033 1017471

1048284 1051694

1082266 1085650

1115985 1119343

1149444 1152776

1182647 1185954

1215598 12 18880

1248701 1251558

1280760 1283993

1312978 1316 177

1344958 1348144

1376705 1379867

1408222 1401361

1439511 1442628

1370577. 1473671

1 501422 , 1504494

1532049 - 1535 FOO

1562462 1565491

1592663 1595672

1622656 1625644

1654443 :) 1655411

168202.7 1684975

1711411 1714339

1747598 1743906

1769590 1772473

1798389 1 1801299

1826999 : 1829850

18 58853

1883659 1886412

1911714 1914510

1939590 1942367

1967287 19701047

1994809 1997552

2022158 2024883

2C49335 2092044

2076344 2079035 :

2103185 2105860

2129862 2132521

2156376 2159018

1182728 2 85355

E

CAP

143
९ ..

144

1PI'415

: P 146
S

1Q9:47 Ĉ

148
2

149

Piso

151

152

६
?

153
1855421

1 54

155

156 .

157

158

159

100

161

v.162
F

163

164

165



LOGARITHM S. 3

{

9

0038912

co8 : 42

5

0021661

0o64666

0IO239

0149403

of91163

0232 524

0273496

0 ; I4oss

8

00346os

0077478

orI993I

ot61913

0203613

0244857

I24154ס

oi66155

'0207755

0248966.

ס:8512 ס289ווד

0354-9ו

0394141

0433623

0472749

OSI1525

0549958

osS8o55

0625820

0663259

0330214

0370279

0499977

0449315

0488301

0526939

0565237

o6o3200

o64o834

0678145

oO179סו

ס751183

סוי369

08oS;ס

I5138סו

ס15818

סו88192

0845763

o881361

0916669

0951693

o986437

1020995

Ios 5:02

It89031

1122698

Is6ios

1189257

1222159

1254813

1287223

1319393

1351326

1383027

1414498

1445 742

1476763

1507564

1538149

1568519

1598678

1628630

1658376

1687920

0824263

0860037

o895519

0930712

096 ;624

1000257

1034616

1068705

ItO2 529

II36091

1169396

I 202448

1235250

1268o6

I300II9

13321 94

1364034

1395643

142 7022

1458וו r

1489ס If

1ו1ץ264

1 746452

1וו556;

1804126

1833608

1861084

1889285

1519824

1550322

1,8o0o8

16o684

1640553

1640218

Is9682

1728947

1758016

1786892

1815578

1844075

1872385

1900514

1928461

1956229

1983821

201 1239

2038485

2065560

2097468

2II92 II

2145789

2172206

2198464

Diff.6

0925980

ו

סכ30295

320y89006-וטסו

4324

4281

4240OI15704oIII413

0153597 oI5וו8ו

953orו off9461

0270750

0281644

4198

4158

41180236639

סבןור2

0322I503r8iו : 3

0358298

o ; 98165

0437551

0476642

os I5384

0553783

0591846

0629578

o66698 ;

0704073

0740847

0562295

0402066

0441476

0480532

0519239

0557605

0595634

0633334

o6ןסוס8

סןסוו6;

0744507

0780941

0326188

0366289

0406023

0445398

0484418

052399 [

0561423

0592419

o637o8s

0614428

0701453

0748164

0784568

o82o669

0856473

o891984

0927206

0962146

o9968o6

1031192

1065308

1099159

1132 746

23Iסרוו

o81ןכו3

0852 906

0888446

0923696

0958664

0993353

I02ןנ66

4080

4342

4004

3968

3932

3897

3862

3828

3795

3762

3729

3698

3666

3636

36os

3576

3547

3518

3489

3462

3434

3408

3381

3355

3329

3303

3279

3255

3230

3204

3182

3160

3137

3114

3o92

0813473

0849336

0884905

092or8 ;

0955180

0989896

1024337

1058506

Io924IO

11 26050

1159432

1192559

1225435

1258064

12904 SO

1322597

1354507

1386184

1417632

1448854 ,

1479853

1510632

1541195,

1571544

1661683

1631614

166134C

169o863

1 / 20r88

1749316

II66סוו

1I99I 54

1331981

1264561

1296899

1328998

1360861

1392492

1423895

145 5072

1486026.

1516762

1547282

3סוס

15וו;89

1o6r909

1095785

II29450

1162756

119.5858

122809

1 261314

1 293676

1325798

1357685

1389339

1420765

1451964

1482941

1513698

1544240

1574568

16o4685

1634595

1664301

1693805

1723110

1522r8

1781132

1809856

1838390

1866739

1894903

1922886

I9o690

1978317

2005769

2033049

256or s9

2087100

2II3876

2140487

2166936

2193325

3049

3028

3006

2986

2965

2945

2325

2906

2887

16o686

1657575

166 7260

1696144

1726029

1755118

1784013

1812718

18412 33

1896563

1וו2598

2867

2831

2829

2812

2 794

189ווס9

O419זוג 1925674

1923460 2ןו6

1981סןס

18o5992

1835545.

1863912

1892095

1920096

1947917

1975562

2003032

2050329

2057455

2084413

2II 2O3

2137833

2164298

2I9o602

1945143

1972806

20,00293

2027607

2054750

2081725

2108534

2135178

2161659

2759

2741

2724

2706

269ס

2008505

2035768

2062869

2089785

2116544 .

2143139

2169572

2195845

D d d 2

. 2674

2657

2641

262521808



4 . GA : T A B L E cf.

Num . I 2

166

167

168

169

וס

ןו[

Iרפ

2201031

2227165

2253093

2278867

2304489

2329961

2355284

2380461

2405492

243038

2455127

2479733

2504200

2528530

2552725

2576786

2600714

2624511

2648178

173

174

I5

176

Iוו

178

I 79

183

3

2 208922

22 34959

2260841

2286570

2312146

2337574

2362853

2387986

2412 974

2437819

2462523

2487087

251f513

2535803

2559957

2 ;838

2607867

2631625

2655253

26 78 754

2702128

2725398

2748503

27 / Iso6

2794388

2817150

2839793

2862318

2884728

181

182

183

184

185

186

187

188

189

26ךולוו

I90

191

192

1.93

194

195

2695129

2718416

2741578

2764618

2787536

2810334

2833012

2855573

2878617

2900346

2922561

2 944662

2966652

2988531

92סוס22

196

197

198

199

200 3סס oIo3

20I

202

203

204

205

206

207

208

209

.

2929203

2951271

2973227

2995073

3016859

3038438

3059959

3081374

3102684

3123889

3144992

3165993

. 3186893

3207692

3228393

3248995

3269500

3289999

3310222

3330440

3350565

3373597

I2ס

2 II

2 12

213

3031961

3053514

30/4966

3096302

3117539

3138672

3159703

3186633

3201463

32 2 2 193

3242825

3263359

3283796

3304138

3324385

3344537

3364597

3384565

3404441

3424227

3443923

3463530

3483049

3502480

3521825

3541084

3560259

3579348

3598355

3617278

3636120

214

215

216

2I

218

219

2 20

22I

222

223

220,696

2229764

22555וו

2281436

2307043

2332;סכ

2206310

2232363

2258260

2284003

2309596

2335038

2350331

2385479

2410481

2435341

2460059

2484637

4

2211533

2237554

2263421

2289134

23 I4696

2340108

2365373

239-491

241 5705

2440.96

2461986

24.89536

2513948

2578224

2562305

2536373

26 10248

2633993

2657609

2681097

2704459

27 26 , 6

27 50802

250)סוו

2357809

2382971

2407988

2432861

245 7593

24821 86

2506639

2530956

2555137

2579184

2603099

2626883

2650538

2674064

2697464

2720738

2743888

2766915

2789821

2812607

28:5274

2857823

2880255

2902573

2533380

2557548

2581582

2605484

2629255

2652896

2676410

2699791

2723058

2746196

692II2י 2ןו;8-מ

292 Io5

2814879

2837534

f286ססל

2882492

2 796669

281 9419

2842051

2864565

2836953

2909246

2931415

2953471

2975417

29972 51

29241ו6

2946866

2968845

2990713

30I2471

30341 2 1

3055663

2904798

292699

2949069

2971036

2992893

3014641

30362 85

3057811

3079237

3100557

893orןד

טסווס99

3o98430

3;ו II96

3040525

3062 Los

3083509

3104809

3 I26004 -

3147097

3168587

3Iוי4 2 I

31889וו

3140780

31618or

3182721

3203540

3224260

3244882

326 5407

3285834

3306167

3326404

3346548

3366598

3386557

3406424

3426200

3445887

3465486

3484990

3504419

3523755

3543006

3562171

3581253

3600251

36r9166

36; Sooo

3142887

3163897

3184807

3205617

3226327

3249939

326 7454

3287872

3308195

3328423

3348557

3368598

3388547

3408405

3428173

3447851

3467441

3486942

35c6356

3525684

3544926

3564083

3583156

3602 I46

3621053

36 ; 878

3209 767

32 30457

32510so

32 70 545

3291944

3312248

3532451

33 52 572

3372595

33925.6

3412365

5452 rr6

339051ו

345ו6

224

225

3410 ; 86

3430145

3449814

3469395

3488887

3508293

352612

3546845

3565994

3585059

3604040

3622939

226

227

228

229

230

231

3471348

3490872

3510228

3529539

3548764

3567905

3 ; 86961

3605954

3624825

264זו864363356



LOGAR I T H M S.. 5

6 ו 8
9

2224563

22565סו

5

2214142

2240148

2265999

2 291697

2317244

2342641

2367891

2392995

2417954

2276296

230I 93+

232 7421

2352759

237725כ

.

2422996

2427898

2452058

DR .

2009

2694

2578

2563

2948

2533

2518

2 504

2489

2475

2461

2448

2434

2421

2407

2393

2381

2368

247יבו8

-2501759

2526103

2550312

2574386

2598327

2622137

264381י

2355

2342

2329

2317

2304

2292

2281

2269

2256

2245

2233

2 222

2 2 II

2 200

2669367

2692794

216093

2739268

2762320

2785250

2808059

2830150

2853322

28778

2898118

2920344

2942457

2964458

2986348

3008128

3029799

3051363

3072820

3094172

3015420

3136563

3157605

3178545

3199384

32201 24

3240766

3261310

2188

2178

2167

2156

2145

2135

2124

2114

2102

2094

2084

2013

2004

2054

2344

2035

2025

2016

2006

5281ו5ו

120ו

1988

1979

197ס

3302108

3322364

334252
6

3362596

3382572

3402458

3422252

344195
7

3461 573

343Ior

350054
I

3519895

3529162

3558345

357747
3

359545
3

361539
0

3634239

365200
7

1961

1952

1943

1934

1926

1918

1908

19 : [

1893

1884

2221960

2247920

2273724

2219356

2245331

22 III

.2296818

2322335

22993לו

234ןוכ?

22 16 750

2 24-740

2 268576

2294258

2319790

2345173

2370408

2395497

2420442

-2445245

2469907

2494430

2518814

2543063

2324879

2350232

2375437

2400498

2425414

2450189

2474823

24ןוצ +2

24993זו

2372923

2397998

242 2929

2447718

2472365

2496874

2521246

2 545481

2569581

2593549

2617385

264292

2664669

2688119

2711443

2 734643

246 7447

2491984

2516382

2 540645

256472

2588766

261 2629

2639361

2659964

2683439

256ךותו

2591158

261 5008

2638727

2662317

2685780

2523675

2547897

2571984

2595939

2619762

2643455

266 7020

2690457

2713769

2736956

2,60020

2782962

2805784

2828486

2ןכ688 II6(2ןס

2730013

2753113

2 732328

2755417 I275וי

6o922וו 2וו8;83

2-8;1סוס

2798950

2821688

2844307

2866810

2889196

2911468

2933626

2955671

28oI 229

2823955

2846563

2869054

2891428

2913688

2935835

2957869

2979792

5001605

3023309

3044905

3066394

2780673

2803507

2826221

2848817

2871296

2893659

29Is go8

2938o44

2960067

2981979

3033781

3025474

3047059

3068537

3o89910

2873538

2895889

2918127

2940251

2962263

2984164

3005955

3027637

3049212

6os29דו

2994420

302 1 144

3042751

3064250

3085644

31c6953

3128118

3149200

3סרס6ו2

3ןוו8 o8

3ן8. IIII

3Iךס181

3132343

3153405

3174365

3195224

3215984

3236645

3257209

3092042

3113299

3134454

3I55555

3176455

3197305

3218055

3238705

3259260

32ךו3279716615

35000וו

3109056

3130231

3151303

3172273

3193143

32 13913

32 34584

3255157

3275633

3296o12

3316 297

3336488

3356585

3376589

3396 500

3416323

3436055

3455698

3475252

3494718

3514098

3533391

3552599

3571723

359762

3609719

3628593

2647286

3298045

3378320

3338sor

3358589

3378584

3398488

3418300

3438023

345 7657

3320343

3340514

3360593

3380579

3400473

3I9o6t

3211840

3232521

3253104

3273589

3293979

3314273

3334473

3354579

3374 593

3394514

3414345

3434086

3453737

3473300

34925

3512163

3531465

3550682

3569813

3588862

3607827

5626109

34202רו

2O234וו

3439991

34596ts

3479152

34986ot

3517963

3537239

3556430

3575537

3594560

3013508

36 ;239

3651134

3496660

3516031

3535316

3554515

3573630

3592662

361610

3630476

264ט2649200 ssi 18וו
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Num.
2

232

233

234

• 235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

1

261

262

263

264

265

266

267

3654880

3673559

3692159

3710679

3729120

3747483

3765769

3783979

3802112

3820170

383815+

3856063

3873898

3861661

3909351

3926969

3944517

3961993

39 79400

3996737

4014005

4031 205

4048337

4065402

4982400

4099331

4116197

4132998

4149733

4166405

4183013

4199557

4216039

4232459

4248810

4265113

4281348

4297523

4313638

4329693

4345689

4361626

4377506

439337
7

4409091

4424798

4440448

4456042

4477580

4487053

4502491

4517864

4533183

4548449

4563660

4575819

459392
5

4008978

4623980

4638930

4053828

4668676

4683473

4698220

4712917

4727564

3656751

36 75423

3694014

371 2526

3730960

3749316

3767594

3785796

3803922

3821972

3839948

3857850

3875678

3893433

3911116

3928727

3946268

3963737

3981137

3998460

4015728

4032921

4° 50047

4067105

4084096

410102 I

4117883

41346 74

4151404

4168069

4184070

4201208

4217684

4234097

4250449

4266739

4282968

4299137

4315246

4331 295

4347285

4363217

4379090

4394906

4410664

4426365

4442010

4457598

4473131

4488608

4504031

4519399

4534712

4549972

4565179

4580332

4595433

4010481

4625477

46 40422

4655316

4670158

4684950

4699692

4714384

4729027

3658622

3677285

3695869

3714373 ,

3732799

3751147

3769418

3787612

3805730

3823773

3841741

3859636

3877457

3895205

3912880

3930485

3948018

3965480

3982873

4000196

401 745 1

4034637

4051755

4068807

4085791

4102 710

4119562

4136350

4153073

4169732

4186327

4202859

4219328

4235735

4252080

4268365

4284588

4300751

4316853

4332897

4348881

4364807

4380674

4396484

4412237.

4427932

4443571

4459154

4474681

4490153

4505570

4520932

4536241

4551495

4566696

4581844

4596940

46 | 1983

4626974

4641914

4056802

4671640

4686427

4701163

4715850

4730488

268

269

270

271

272

273

2 74

275

276

277

278

279

280

281

282

283

3

3660492

3679147

3697723

3716219

3734637

3752977

3771240

3789427

3807538

3825573

3843534

3861421

3879235

3896975

3914644

3932241

3949767

3967223

3984608

4001925

4019172

4036352

4053464

4070508

4087486

4104398

412 1 244

4138025

41 54742

4171394

4187983

4204509

4220972

4237372

4253712

4269990

4286207

4302364

4318460

4334498

4350476

4366396

4382258

4398062

4413809

4429499

4445132

4400709

4476231

449169

4507109

4522466

4537769

4553018

4568213

4583356

4598446

4513484

4628470

4643405

4058288

4673120

4687903

4702634

4717317

4731949

4

3662361

3681008

3699576

3718065

3736475

3751807

3773062

3791241

3809345

3827373

3845326

3863206

3881012

3898746

3416407

3933997

3951516

3968964

3936343

4003653

4020893

4038066

4055671

4072209

4089180

4106085

41 22925

4139700

4156410

41 73056

4189638

4206158

4222614

42 39009

4255342

42 71614

4287825

4303976

4320067

4336098

4352071

4367985

4383841

4399639

4415380

4431065

4446692

4462264

4477780

4493241

4508649

4523998

4539296

4554540

4509730

4584868

4599993

4614985

4029966

4644895

4659774

4674601

4689378

4704105

4718782

4733410

284

285

286

287

288

289

290

291

292

293

29+

295

296

297
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Diff.

1869

1861

5

3664230

5682869

37oI428

3799909

3738311

3756636

3774884

3793.055

3811151

1852

7

366 7964

3686587

3705131

3723596

3741983

3 760292

3778 ; 24

9

3671695

3699302

3708870

3 7.2 72 72

3745651

376 3944

3ל12161

379668ס

1844

1836

1829

1822

1814

18o6

1798

1791

1784

18:;ול

347117

5869999

2882782

39005I5

3918169

3935752

2953264

397c05

1774

169

381476,1

3832 766

3850698

3868555

38863+2

3904052

3921621

3939260

3936758

3974185

3991543

4008832

4026052

4043205

4060289

I62

39885רו

1755

1748

1741

1734

1727

1721

1714

4cc5386

4022614

4039780

4056878

4073909

4030874

5800302

3818368

2836359

3854275

3872018

3889888

3907585

39252 II

3942-765

3960249

397662

399 9007

401 2282

4029488

4046627

4063698

4089793

4097641

4114513

4131320

41 48963

4164741

4181355

4197905

4214394

4230820

4247183

4263486

6

3656097

3684728

3703280

3721753

3740147

3758464

57-6704

3794868

9812956

38so969

3848908

3866773

3884565

3902284

3919931

5957505

395,5011

3972446

59898ir

4007106

4024333

4041492

4058584

4075608

4092567

4109459

41 : 6285

4143047

4159744

4176377

4192947

4209454

4225898

4242 281

4286ot

4274861

4291c6o

450799

4323278

4339298

4355 : 58

431161

4387cos

4402792

4418522

4434195

4449811

446572

Iןסו

4סדוגסו

4סורוב I

41-4605

4141374

4וו /58 o ןייוול

421972ו

1700

1694

1687

1680

1674

1667

1661

1655

1648

1643

1636

163o

1624

1618

1612

16o6

I600

1594

1588

1582

.

4094259

4IIII44

4127964

4I44719

4161410

4178037

4194601

42III0 [

4227539

4243915

4260230

42 76484

4292677

4308809

4324883

4340896

4336851

4372748

4388587

4404368

4420092

4435759

4451370

4.466925

4482424

4497868

4513258

4528593

4543875

4559102

4 I91 2 () 3

42 7800

4224.257

4 : 40645

4256972

4273238

4289443

4305588

4321673

4337698

4353665

4369573

4385423

4401216

441695

4432630

4448252

4463818

4479329

4494784

45ror84

4525531

4540823

4556661

4571246

4586378

4001458

4616485

4631461

4646386

4661259

4676081

459c8s5

4703575

4720247

4734870

.

4295908

4312029

45 : 8ogo

4344092 i

4360035

4375920

4391747

4407517

442322
9

4438885

4454485

447002
9

4485517

4500951

4516329

4531654

4546924

4562542

4577305

459241
7

4607475

4622482

4637437

405234
1

4667194

4681996

4696148

471145
0

4726102

) 4740705

3669830

3688445

5ןס9816

3725438

5743817

3762118

3780343

3798492

3816505

3834563

8852487

3870337

3888114

3905819

392 3452

394IoI3

3958504

3975924

3993275

4010557

402לוו!

4044916

4061994

4079005

4095950

4112829

41 29643

4146391

4163076

4I79696

4196254

4212748

4229180

4245 550

4261858

4278ro6

4294293

4310419

4326487

4332494

4358444

4374334

4390167

4405943

442 1661

4437322

4452928

4468477

4483971

4499420

4514794

4530124

454 5400

436o622

4575791

4590908

46os972

4620984

4635944

4650853

Ifלו

448c8-ו
>

1571

-1.565

Is6o

1554

1 549

1543

1537

1533

1927

1521

: * $ 13

4496326

4511721

4527062

4542349

4557582

4572762

4587889

4602963

4617986

463 : 956

4647875

4662743

45742וו

Iס

7

4589399

4604468

4619485

4634450

4649364

4664227

4679039

46938or

4708513

4723175

I joj

Isor

1495

1491

1485II466;ו.

46וו;65 ( 1480

4692327

4יטרס44

472ןז[

468o518

46952 75

-4799982

4724639

4739247

C1475

11470

1465

: fa6o
4736329 47;וו88

+



.
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2
O I

.

Num.

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

32 1

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

344

355

356

357

4742163

4756712

47712 12

4785665

4800069

4814426

4828736

4842998

4857214

4871384

4885507

4899585

4913617

492 7604

4941546

4955443

49692 96

4983106

4996871

5010593

5024271

5037907

5051 500

506 5050

5078559

5092025

5105450

5118834

5132176

5145478

5158738

5171959

5t85139

5198280

$ 211381

5224442

5237465

5250448

5263393

5276299

5289167

5301997

5314789

532 7544

5340261

5352941

5365584

5378191

5390761

5403295

5415792

54282 54

5440680

5493071

5465427

5477747

5490033

5502283

5514 500

5526682

5538830

55 50444

5563025

5575072

5587086

5599066

4743620

4758164

4772663

4787108

4801 507

4815859

4830164

4844422

4858633

4872798

4886919

4900990

4915018

4929000

4942638

4950831

4970679

4984484

4998245

5011962

5025637

5039268

5052857

5066403

5079907

509337

S106790

5720170

5133508

5146805

5160062

5173279

5186455

5199592

5212689

5225746

5238765

5251744

5264685

5277588

5290452

5303278

5310066

5328817

5341531

5354207

5366847

5379450

5392016

5404546

5417040

5429498

5441 92 1

5454308

5466660

5478977

5491259

5503 507

5515720

5527898

5540043

5552154

5564131

5576275

5588285

5600 262

4745076

4759616

4774107

4788550

4802945

4817292

4831592

4845845

4860052

4874212

4888326

4902395

4916418

4930396

4944329

4958218

4972062

4985862

4999619

5013332

5027002

5040629

5054213

5061755

5081255

5094713

5108130

5121505

5134840

5148133

5161386

5174598

5187771

5200903

5213996

522 7050

5240054

5253040

5265977

5278876

5291736

5304558

5317343

5330090

5342800

5355473

5368109

5380408

53932 71

5405797

5418288

5430742

5443161

5455545

5467894

5480207

5492486

5 504730

5516939

5529114

55412.56 !

5553362

5565437

5577477

5589484

5601458

358

3

4746533

4761067

4775553

4789991

4804381

4818724

4833019

4847268

4861470

4875626

4889735

4903799

4917818

4931791

4945720

4959604

4973444

4987240

SOOC992

Ş014701

5028366

5041989

5055569

5069107

5082603

5096057

5109469

5122841

5136171

5149460 :

5162709

51 75917

5189086

52022 14

5215303

5228353

5241364

5254335

5267269

5280163

5293020

5305839

5318619

5331363

5344069

5356738

5369370

5381966

5394525

5407048

5419535

5431986

5444401

5456781

5469126

5481436

5493712

5505952

5518158

5530330

5542468

5554572

5566643

5578680

5590683

5602654

4

4747988

4762518

4776999

4791432

4805818

4820156

4834446

4848690

4862888

4877039

4891144

4905203

4919217

4933186

4947110

4960990

4974825

4988617

5002365

5016069

5029731

5043349

5056925

5070459

5083950

509 7400

500808

$ 124173

5137501

5150787

5164031

5177236

5190400

5203525

5216610

5229656

5242663

5255631

5268500

5281451

5294303

5307118

5319895

5332635

5345338

5358003

5370631

5383223

5395779

5408298

5420781

5433229

5445641

5458017

5470359

5482665

5494937

5507174

5519377

5531 545

5543680

5555781

5567848

5579881

5591882

5603849

:

!

359

360

361

362

363

+
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Diff .

1455

1450

1446

1441

1436

1431

1427

1422

1417

1412

1408

1404

1399

1394

1390

1385

1381

1377

1372

1368

1363

1360

1355

1351

1347

1343

1339

1335

1331

1326

1323

1318

1315

1310

1306

1 302

1298

1294

I 291

1287

1284

1280

1 276

1272

1268

1264

I 261

1258

1253

1250

1247

1243

1239

1236

1232

I 229

I 225

1221

1218

1215

12 I 2

1208

I 205

I 202

1198

1195

s

4749413

4763968

4778445

4792873

4807254

4821587

4835873

4850112

4864305

4878451

4892552

4906607

4920616

4934580

4948500

4962375

4976206

4989994

5003737

501 7437

5031094

5044709

5058280

5071810

5085297

5098743

5112147

5125510

5138832

5152113

5165354

5178554

5191715

5204835

5217916

5230958

5243961

5256925

5269851

5282738

5295587

5308398

5321171

5333907

5346606

5359267

5371892

5384481

5397032

5409548

542 2028

5434472

5446880

5459253

5471591

5483894

5496162

5508396

5520595

5532760

5544892

5556989

5569053

5581083

5593080

5605044

6

4750898

4765418

477890

47 94313

4808689

4823018

4837-99

4851533

4865721

4879863

4893959

4908009

4922014

49359 74

4949890

4963761

4977587

4991370

5005109

sot8805

5032458

5045068

5059635

5073160

5086644

5100085

5113485

5126844

5140162

5153439

51066 76

5179872

5193028

5206145

5219222

5232 260

5245259

5258219

5271141

5284024

5296869

5309677

5322446

5335179

5347874

5360 532

5373153

5385737

5398286

5410798

54232 74

5435714

5448119

5460489

5472823

5485123

5497387

5509618

5521813 .

5533975

5546103

5558197

5570257

5582284

5594278

5606239

7

4752352

4706867

4781334

4795.754

4810124

4824448

48 ; 8725

4852954

4867138

4881275

4895366

4909412

4923413

4937368

4951279

4965145

4978967

4992 746

5006481

5020172
5033821

5047426

5000990

5074511

5087990

5101427

5114823

5128178

5141491

5154764

5167997

5181189

5194342

5207455

5220528

5233562

5246557

5259513

52 72431

5285311

5298152

5310955

5323721

5336450

5349141

5361795

5374413

5386994

5399538

341 2047

5424519

5436956

5449358

5461724

5474055

5486351

5498012

5510839

5523031

5535189

5547314

5559404

5571461

5583485

5595476

5607433

8

4753806

4768316

4782778

4797192

4811 559

482 5878

48401 50

4854375

4868554

4882686

4896 773

4910814

4924810

4938761

4952667

4966529

4980347

4994121

5007852

5021539

5035183

5048785

5062344

5075860

5089335

5102 768

5116160

5129511

5442820

5156089

5169318

5182506

5195655

5208764

5221833

5234863

5247854

5260807

5273721

5286596

5299434

5312234

5324996

533772 1

5350408

5363059

5375672

5388250

5400791

5413296

5425765

5438198

5450596

5462958

5475286

5487578

5494836

5572059

5524248

5536403

5548524

5560612

5572665

5584686

5596673

5608627

9

4755259

4769765

4784222

4798631

4812993

482 7307

4841574

4855795

4869969

4884097

4898179

4912216

4926207

4940154

4954056

4967913

4981727

4995496

90092 2 2

5022905

5036545

SOSO142

5063697

5077210

5090680

5104109

S11 7497

9130844

5144149

SI 57414

5170639

5183823

5196968

5210073

5223138

5236164

5249151

5262 TOO

5275010

5287882

5300716

5313512

53262 70

5338991

5351675

5364322

5376932

5389506

5402043

5414544

5427010

5439439

5451834

5464193

5476517

5488806

5501060

5513280

5525405

55376 17

5549735

5561818

5573869

5585886

5597870

$ 604820

1

Е се



IO A TABLE of

о І 2Num..

364

305

306

367

368

309

370

37г

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

56o14

5622929

5634811

5646661

5658478

5670264

5082017

5693739

5705429

577088

5728716

5740313

5751878

5763413

5774917

5786392

5797836

5809250

3820634

5831988

5843312

5854607

5865873

68770

5888317

5899496

5900645

5921768

5932861

5943925

5954962

5965971

59 76952

5987905

5998831

боо9729

богобоо

бо31444

бо42 26

бә53050

бо63814

бо74550

6085260

6095944

бio66o2

617233

6127839

бі ;8518

6148972

61 595or

61 70003

6180481

61 90933

620x360

6211763

6222140

6232493

6242821

5253124

6263404

6273659

6283889

6294096

6304279

6314438

6324573

5612 207

5624118

5635997

5647844

5659658

5671440

5683191

5694910

3706597

5718252

5729877

5741471

5753033

5764565

5776o67.

5787538

5798979

5810389

582770

5833122

5844443

5855735

5866998

5878232

5889436

59oo612

5911 759

5922878

5933868

5945030

5956064

5967070

5978048

5988999

5999922

бого817

бо21685

бо32527

бо43341

бо54 28

боб 4888

бо75622

бо86330

бо97oII

6107666

( 18295

6128898

бI32475

650o26

бібo552

бі 7052

6181527

(191977

6202402

62 1 2802

6 22377

6233527

6243852

6254153

6264430

62 74683

6284911

62951

6305296

6315452

6325585

5613399

5625308

5637183

5649027

5660838

5672617

5684364

5696ogo

5707764

5719416

5731038

5742628

5954188

5765717

5777215

5788683

58oot2

58529

5822907

5734255

3845574

5856863

5868123

5879353

5890555

5901728

5912873

5923989

5935076

5946135

5957166

5968169

5979145

599po92

боотон 3

651905

бо2277

бо336o9

6044421

6055205

боб5963

бо76694

бо87399

бо98o78

бто8730

69356

029957

61 4053

б15 o8o

6161603

6 72 Top

6182573

(193c2I

6203443

6213840

6224213

6234560

6244884

9255182

6265457

6275707

6285933

6296134

6306312

3316467

6326597

400

4oI

402

403

404

405

406

407

408

3

5614592

5626497

5638369

5650209

5662017

5673793

5685537

5697249

5708930

5720580

5732198

5743786

5755342

5766868

5778363

5789828

58o263

5812668

5824043

5835388

5846704

5857990

5869247

5880475

5891674

5902844

5913985

5925098

5936183

59472 39

5958268

5969268

5980241

599 86
6002103

6o12993

бо23856

бо346 92

бо4550o

бә56282

боб jo37

бој'1766

6088468

бо9944

6109794

бі 2047

613015

614587

61 52133

6162654

6173149

б18361 )

( 194064

6204484

6214879

6225249

6235594

6245915

6256211

6266483

6267730

6286954

6297153

6307329

6317481

6327609

4

5615785

5627685

5639555

5651392

5663196

5654969

5686710

5698419

5710097

572 1743

5733358

5 744943

5756496

5768ory

577951I

5790913

5802405

5813807

5825179

5836521

5847834

5859117

5870371

5881596

5842792

5903959

591 5098

5926208

5937290

5948344

5959369

5970367

5981336

5992279

боо3t93

бот 4o81

бо24941

бо35774

бо4658о

бо57359

бо68III

6078837

бо89537

біоо2то

бо857

(121478

6132073

6142643

6153187

бі63705

61 74197

6184665

( 19507

6205524

6215917

6226284

(236627

6246945

6257239

626 7509

6277154

6287975

6298172

6308345

6318495

65 28620

409

4io

4

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

|



LO GA RI T H M S. ІІ

-

1

5

56.16975

5628874

5645740

5652573

5664375

5676144

5087882

5699588

5711263

5722906

5734518

5746o99

5757650

576 9169

5780659

5792118

5903544

5814945

5826314

5837654

5848963
5860244

5871495

588277

5893910

590 507.5

5916210

5927318

5938397

5949447

5960470

5971405

5982432

5993371

боо4283

бои 5168

бо26025

бо36855

6047659

6058435

бо69185

бо7 9909

бо90605

блог276

6192

6122539

61331 32

бт43698

61 54240

6164755

6175245

6185710

бі 96 tso

6206565

6: 16955

6227320

623766о

6247976

6258267

6268534

6278777

6288996

629919а

63o936

63 95o8

63 20622

8

5620543

5632437

5644293

5656117

5667909

567965 9

5091397

5703094

5714759

5726393

5737996

5 749568

516 09

5772620

5784100

5795550

5826969

5818359

5829719

5841050

5852351

5863622

5874865

5886o18

5897262

5908418

5919546

5930644

5941715

5952 757

596377 ,

5974758

598577

5996648

боо'155

боt 8428

бо29277

бо42099

бодо895

боб1663

6o12405

бо83120

бо938o9

6104472

615109

625722

6136304

6146863

6157397

6167905

6178387

6188845

6199277

6209684

6220007

6230424

624057

6251066

6261350

6271610

6281845

6292057

6302244

6312408

6322548

633 2664

1

!

і

1

Ditt .

1191

189

185

18

II 19

175

і 12

169

1166

163

16о

156

1154

II 52

148

145

II 42

II 38

1135

II 33

II 29

II27

II24

2I

18

6

II2

10

11p7

103

6

5618167

5630062

5641925

5653755

5665553

5677320

5689054

5700757

5712428

5724069

5735678

5747255

5758803

5770320

5781806

5793262

5804688

5810084

5827450

5838786

5850093

5861370

5872618

5883838

5895028

5906189

6917322

5928427

5939503

5950551

5961571

5972563

5983527

5994464

6o25373

6o16255

бо2 7109

боз 1937

бо48738

бо595 12

бо70259

6089979

боу 1674

6102342

6112984

6123599

6134189

6144754

61 55 292

6165805

61 76223

6186755

б1971 93

6207605

621 7992

6228355

6238693

6249006

6259295

626 9539

6279800

6290016

6300208

6310377

6320522

6330643

7

5619358

56312 50

5643109

5654936

5666731

5678494

5595226

57от 920

5753594

5725231

5736837

5749412

5759956

5771 472

5782953

5794406

5805829

5817222

5828585

5839918

5851222

586 2496

5873742

5884958

5896145

5907304

5918434

5929536

594c6o9

5951654

59626јІ

597366о

5984622

5995556

боо6462

бог 734

бо28193

бо39018

бо49810

бобо 8 ;

бо51332

6082050

бо92 742

біo3407

6114046

бг 2466о

бі35247

6145809

6156345

6166855

6177340

6187800

6198235

6208645

6209030

6229390

6239725

6250036

6260322

6272585

6280823

6291036

бgor2 20

6311392

6321535

6321653 .

9 .

5621739

5633,624

5645477

5657298

566 jo87

5680843

5692568

5704262

5715924

5727555

5739154

5750723

5 762261

5773769

5785246

5796693

5808110

5819497

5830854

5842181

5853479

5864748

5875987

588798

5898379

5909532

5920657

5931753

5942820

5953860

5964871

5975855

5986811

5997739

боо8640

6o1954

бозо36I

10 .

1098

1095

1092

1090

1087

1084

108

Io19

1076

1074

Io72

1068

1966

бо4 180

1064

бо51973

6062738

бо73478

6084190

бо94877

6r05537

61161.71

бі26179

6137361

6147918

бі 58449

6168954

61 79434

6189889

6200319

6210724

6221104

6231459

6241789

6252095

6262377

62 72634

6282867

6293076

639;262 ,

6313423

6323560

622264

106 I

1059

1055

1053

105р .

1048

1045

1043

104

1038

1036

1035

-1031

1028

1025

102 ;

102 І

108

1015

1013

IO I2

Eeez
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Num. о І

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

40o

461

462

463

464

465

406

407

468

4бр .

470

471

472

473

474

475

476

477

6334685

6344773

6354837

6364879

6374897

6384893

6394865

6404814

6414741

6424645

6434527

6444386

6454223

6464037

6473830

6483600

6493349

6503075

6512780

6522463

6532125

6541765

6551384

6560982

6570559

658o14

6589648

6599162

6608655

6618127

6621578

6637009

6646420

6655810

6665180

6674530

6683859

6693 69

6702459

6711728

6720979

6730209

6739420

6748611

6757783

6766936

6776069

6785184

6794279

6803355

6812412

6821451

6830470

6839471

6848454

685 741 7

6866363

6875290

6884198

6893089

буот 961

буто8 15

69196sІ

692 846 9

1937269

бо46o52

6335694

03478o

6355843

6365882

6375898

6385891

6395861

6405808

6415733

642 5634

6435514

6445371

6455205

646 5017

6474808

6484576

6494322

0504047

6513749

6523430

6533290

6542728

6552345

6561941

657 515

658068

659обои

66oo12

66o9603

661 9073

6628522

6637951

6647360

6656748

6666116

6675463

6684791

6694099

6703386

67126 54

6721903

6731131

6 740340

6749529

6758700

6767850

6776982

6786094

6795187

68c4262

6813317

6822354

6831371

684o3 70

6849351

6858313

6867256

6876181

6885088

6893977

буo284?

691699

6920534

6929350

6938148

бо46929

6336704

6346788

6356848

6366884

6576898

638688 ,

6396857

6400802

6416724

6426623

6436500

6446355

6450187

6455997

6475789

6485552

6495296

6505018

6514719

6524397

6534055

6543691

6553206

6562899

6572471

6582023

6591553

66o1062

6610551

6620019

6629456

6638893

6648299

6657685.

666705

6676 397

6685723

6695028

9704314

671358о

6722826

6 732053

6741260

6750447

6759615

6768764

6777894

6787004

6796096

6805168

6814222

6823256

6832272

6841 269

6850248

6854208

6868149

6877073

6885978

6894864

6 yo3 735

6912584

6921416

6930231

693 922 7

6947850

478

479

480

481

282

483

484

485

486

487

488.

3

6337713

6 347795

6557852

6367887

6 377898

6387887

65978 52

6427715

6417715

6427612

6437487

6447339

6457169

6466977

6476 763

6486527

646269

6575989

6515087

6525364

6535019

6544653

6554266

6563857

0573427

6582976

6.592525

6602012

6611499

6620964

66 3o41

6639835

6649239

6658623

6667987

66 7733

6686654

6695958

6705242

67 4500

6723750

6732974

6 742179

6751365

676053

6769678

6758306

6787914

6797o04.

6806074

6815126

6824159

6833173

6842168

6950145

686ojo3

6869c• 4.3

6877954

6886867

6895752

6904619

693468

бу22298

693

693 9906

бо48683

4

6338723

6348851

6358957

6368883

6378898

6388884

6393847

6403788

6418705

6428501

6438473

6448323

64585

646 1957

6477740

6487502

6497242

65 6960

6516656

-6526331

6535984

6545616

6555226

6564815

6574383

6583930

6593456

6652962

66 12445

66 219го

6631353

6640776

6650178

6659560

6668922

6678264

6687585

6696887

6јобі69

671543I

6724673

6733896

6743099

6752283

6761447

6119592

6 ; 7978

6788824

679792

6806980

6816030

6825061

6834073

6843066

6852041

6860998

6869936

6878855

6887757

6896640

6905505

694-352

бу23180

695199

6940785

69495Co

489

490

491

492

493

•

494

H.495
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LOCAR I THM S. 13

6 8 D..

1009

1009

1094

ido2

IOCO

9,8

995

993

99 г

988

986

94

982

919

978

915

973

9jo

968

966

964

962

убо

938

956

6340770

6350814

656 805

637c893

6380897

6390874

6400837

6410713

6420686

6430517

6440445

64502yІ

64604

6469915

64:79695

6489452

6499187

65089от

6518593

6528263

6537912

6541539

6557145

6566730

6576294

658583 ;

6595359

66o4860

6614340

6623800

6633239

6642658

6652056

6661434

6672792

668от30

6689447

6698745

бус&o23

6717281

o7 20319

6735738

6744937

6754117

676 3277

6772418

6781540

6790643

6799727

6808792

6817838

6826865

6835873

6844863

6853824

6862787

6871 721

6880637

6889535

6898414

6 yo72 15

691619

6924944

6933752

694254

6951313

954

952

949

947

945

943

941

939

937

935

933

931

929

927

925

923

9ъІ

919

917

915

913

911

уто

yo8

900

904

902

900

899

897

894

892

89

889

887

885

883

.

5

6339732

6349808

6359861

6369821

0379898

6389882

6399842

6409781

6 +1 96 96

642 589

64 : 9459

6449307

64,9133

6468936

6478718

6488477

6498215

6507930

6517624

652 7297

6536948

6576578

6556186

6565773

6575339

6584884

6594408

66o39II

6613393

6622855

6632296

6641717

6657

6660497

6669857

6679197

6688516

6697816

6707096

6716350

6725596

6734817

6 744018

6753200

676 2362

6771503

678c629

6789734

6798819

6807886

6816934

6825963

6824973

6843965

6852958

6861892

6870828

6879746

6888646

6897527

6900390

691 5235

6924062

6932872

6941663

695 437

7

6341779

63518.0

6561869

63718,4

638 1896

6391876

6401832

6411765

6421676

6431565

6441430

6451274

646iCy5

6470894

648објІ

6490426

ббоотбо

6509871

651956 г

6529229

6538876

6548 от

6558ios

6567688

6517250

6586790

6596 310

66o5809

6615287

6624145

6634182

6643599

6652995

6662371

6671727

668062

6690378

66996 74

6708950

6718206

6727442

6736659

6745856

6755034

6 764192

6773332

6782452

6791552

6800634

68c96 97

6818741

6827766

6836773

6845761

6854730

686 3681

6872613

6881528

6890423

6899301

6908161

69 jpo2

692 5826

6934531

6943419

6952189

6342757

6352826

6362872

63728,5

638:895

6392872

6402826

6412758

6422666

6432552

6442416

6452257

6462076

6471873

6481648

6491401

6 Ś01132

6510841

6520528

6 $ 30195

6539839

6549462

6559064

6568645

6578205

6 587743

6597261

6606758

6616234

662 5690

6635125

6644539

6653933

6663307

6672661

6681995

6691308

6 тообор

6709876

671 91 30

6728365

6737579

6 746 775

6955951

6 76 507

67742.44

6783362

679246 1

9

6343765

6353832

9,6,879

6373836

6383894

6393 86 9

6473820

6713749

6423656

64,3540

6443401

6452240

6463057

6472851

6482924

6492375

6502104

63 8

6521496

6531160

6540802

6550423

6560023

65696o2

6579159

65886 96

6598212

66o1jo6

6617181

6626634

6636067

664548о

6654872

6664244

66 73595

6682927

66,22 39

6 jo530

6fro802

6720054

67 29287

6738500

6747693

6756867

6766022

6715157

6784273

6793370

6802448

681501

6820548
6829569

6838572

6847555

6856522

686 5469

6874398

6883308

6892200

6 yoo74

6 yc9930

6 or 8768

6927588

6936390

6945174

6953941

68o1 541

68гово2

6819645

6828668

6837637

6846659

6855626

6854575

6873506

6882418

6891312

6900188

боодо46

6 9 788 ;

6 926 127

6935511

6944297

695 305 5 .

882

881

878

877



14 TABLE ofA

Num . ס I 2

496

497

6954817

6,63564

6972293

6981005

498

499

4

69 ; 8318

6957033

6915185

693448 ;

סס699313 6989וסס

69983וו

ןכ0703ו

rs68oןס

ןס24305

o32914ן

O4I $o5ך

וססכ85

or83ךס

ןט[0496

f9r32וכ וסנול

7036392

7044937

7053505

ot

502

503

504

505

jo6

507

508

509

5I0

5II

512

st3

514

515

7058637 ןס20556

ןכוס;89

ןסו9101

ןס8;6כו

ןס96521

ןס6ןונ8

ןס15102

ןכ84209

וכ92ןרס

174rןוס

963Iןוס

Ir8o2ן

I2649ן

7104559

ן113010

516

7121444

7129862

71382647134905

7143298

I51674ן

וז60033

I466soן

$5019Iן

ןו63313 ווווס

18o032ן

7168377

ווו5ו65

7188337

וז96627

7185017

7193313

720r593

7209857

22r8ro6

7226339

7234557

7242759

7.250945

7259116

726 72 72

7275413

7283538

7291 648

7299743

73078: 3

7315888

7323938

7331973

7339993

7347998

7355989

7363965

7371926

7379873

7204901

7213159

12 21401

7229628

7237839

246035

7254215

7262380

72 70532

7278664

7286784

7294888

7302977

13IIost

7319109

7327053

7335182

7343197

1351196

7359181

361 ; [

[e]515ו

3878o6ו

7395723

7403627

7411515

7419391

7427251

7435098

7442936

7450748

7458552

7406342

7474118

748 1880

489629

7383048

7390974

7398886

7406784

7414668

7422537

7430392

7438232

7440059

7453871

7461670

7409454

7477225

7484981

7402724

6955692

6964438

6973165

6981876

699os69

6999244

3

6957443

6,6618 ;

6914999

6983616

6992505

6956568

696531 [

6974031

6982746

6991437

לטסופס:

II]וססס

ןסכ86ו

ןס17406

ןכ26028

ןס34533

וסס09ו

ןסכ9632

or8269ן

ךס2689כ

7016543

ךס51672

70354937033774

7042363 704322 1

7051792oso916ן

7059492 c6o347ו

וכ44019

5 ןכ649:

6 ןט20:

ןס69137

8 ןסו56:

ןס86158

706888468o3tןס

ןכו6;53

8sos9ךס

ן093548

ןטוו405

8s9o8ןס

7094396

102866

7095244

71037137102020

IIo476ן

I189I5ו

III32Iו

I959]ן

;II2 I6ן

I2c6orן

ליו

7127339

7135745

7144136{

L28186

7136585

7144974

7153347

1603

7129021

7137425

7145812

7154183

7162538

I $25I0ן

ןז66869

1692IIן

וווו537

וזוס044

ןו8;59

ן1866וו

ןולס8רו

92doןו

ן1815טו

7194970

7203247

7251508

72 19.754

7227984

7236198

7244397

7252581

7195799

7204074

72 I 2334

7220578

518

5I9

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

2288o6ן

7237019

7245216

7253398

ו260149ן26;65

2689otן

12ווס39

1269716

ןבןו852

ן285912

7185847

719414 ?

7202420

7210683

7218930

7227162

7235378

7243578

7251763

7259933

7268087

7276226

7284349

7292458

7300551

7308630

7316693

7324742

7333775

7340794

7348798

7356787

7364762

13/2/22

7380667

7388598

7396514

7404416

7412304

7285161

7293268

7301 360

7309437

7317499

7325546

7333578

7341 595

7349598

544ו5578;

545 7365558

7294078

7302168

7310244

7318304

7326350

7334380

7342 396

7350397

7358383

7366355

7374312

73822 54

7390182

7398096

7405995

7413880

74.2 1 750

7429607

743 7449

ןיי55ו

8x46t;י

546

547

548

549

42CIוו

550

551

552

553

554

555

556

557

558

559

560

36r

7389390

7397305

7405206

7413092

7420964

7428822

7436665

7444495

7452310

7463Ir (

7467898

7475672

7483431

7428037

7435881

7443712

7451 529

7459332

7467120

7474895

7482556

7490403

74452וו

45309

7460890

7468676

7476448

7484206

749זוי7491950
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ו 9 DiR6

6960067

69688o4

696269ס

5

6959193

6967931

6916652

6985355

6994041

6960942

6969676

6978394

8

6961816

690549

6979264

6981963

6996643

875

873

69וו523

6986224

6994968

698ךס93

6995ןו6

6971421

6980135

6988831

69915Io

872

870

868

8667004441 ןסכ53סו

3953DIן

6r12ןכס

I4816ךסr3o89ךס 865

ןס02799

oII361ן

I9995ןס

ןס28612

ןס37212

ןס03575

2322Iןס

2o857ךס

ןט29472

38oIןס

7021719

7030333

7022582 863

03II93ן

ןס38929 7039788

7048366

7023444

7032054

7040647

7049223

861

860

857

855

70475097045 794

7054360

7046652

70552 16 ןס;662

7064017

ןס5וו82

ןס66324

ןסו48;ס

629foןס

I442ןסו

ןסו995ל

ןס8546364

ןס12294

808o8ןס

893osךס

ןo9ןו86

ןס;6927

ןס3476

ןס13998

ךס82309

וסוסס3

09948oן

94Iןוסו

7083352

לס13146

ןס81659

5490rןס

ןס98633

לוסןס95

7088450 ןט918;1

ןז2003ו

853

850

849

848

845

o96939ו

Io5404ו

II3854ן

j1o886jIo62so

II4698

7123129

II5542 I1229ן 844

I239Iן

irr638 ;

7124813

7133225

843

I3f544ן

I22287

7130703

I99Io4

7147488

7155856

7164207

7125655

7134065

7142459

7150837

7132385

7140782

7149162

841

8407139943

7148325

I4f620ןן

838{

I51527ו

7150oCo

7158363 ( 83669I;ן

I66O42ן

לו3376

7165876

r59198ן

ןז67544

ןו2543ןיר;813

ןו6671ס

I7jO4Iן

i83356ן

834

433

831

142o8ן

ןז82525

I90826ן

7180863 18t694

ן189161 ן189996

וז,8283

8;ס

828

8267206554

1197455

7205727

7213984

7222 225

72 30450

7184186

7192484

7200766

7209032

7217282

7225517

7233736

7241939

I99III

7207380

72 15633

7223871

9232093

2I48opו 825

824

23866oך 72403סס

72jof3ו

7258300

7266457

7274599

ן282126

7223048

7231272

7239480

7247672

7255850

7264012

12 /2r8

7280290

7288406

7296so6

7304593

7312663

7320719

7328760

7336787

7344798

73 52 794

7290838

7298934

13סוס

--- - א
י
.
.
.

7315082

7323133

133ןט If

I91655

7199938

7208206

7216458

7224694

7232914

24II 2O

7249309

7217483

7265642

72 73786

28r914

7290027

7298125

7306208

7314276

7322329

7330367

7338390

7340398

7354392

736.2371

7370335

7378285

7386220

7394141

7402047

7409939

7417817

7425680

7433530

7441365

4449185

7450992

7464985

7472 564

7480329

7488080

7495817

7248491

7256667

7264827

7272972

728rror

7289216

7297316

7305400

7313470

7321524

7329564

7337588

7345598

7353593

7301574

7369540

7377491

7385427

7393350

7401 257

7409151

7417030

7424895

7432745

7440582

7448404

7456212

74640o6

7471787

7479553

7487306

7495044

7360ווס

7368744

7376696

7384034

7392558

7400467

7408362

7416243

7424/09

7431961

7439792

-7447622

7455432

7463228

147 [ co9

7339191

4347198

135519I

7363198

7371131

7379079

7387013

7394932

7402837

7410728

7418604

4420406

7434314

7442 147

7449967

745772

7465564

7473341

48tros

9488854

7490590

1478ןוו

7486531

7494271

7246854

7255033

ן263196

I544ןפל

72 79477

7287595

1295697

7303785

7311857

7319914

7327957

7335985

7343997

7351995

7359979

7367948

7375902

7383841

7391706

822

821

819

818

816

814

813

81

809

808

8a6

8of

804

803

800

199

798

797

795

793

792

19 [

189

787

13996וו

7407573

741 5455

7423323

143I16

7439015

7446841

7454652

7462449

7470232

1478oor

7485756

7493498

786

784

783

782

781

779

רו8

לוס

לול

וו4



16 A TABLE of

I 2

7498136

4

7500453

so81685os855ו

Num.

562

563

564

565

566

567

-508

569

sךכ Is8ך

3

7499681

7507398

1515IOO

7522790

7530466

7538128

7513561

7521253

7528932

ו536596

1545לוו

-

7497363

7505084

7512791

7520484

7528164

7535831

7543483

7551123

7558749

7566361

1573966

7581546

7589119

7596678

7604225

7611758

לוכ

5ו!

7544248

7551886

7559510

7567122

7574719

7582304

7589875

7597434

7498908

7556626

7514331

7522022

7529599

7537362

7545of2

7552649

7560272

7567882

7575479

7583062

1590652

7598189

7605733

7613263

7620781

7628286

75235 ; 8

7531232

7538893

7546541

7554175

7561795

7569402

5,6996

7584577

7592144

1599099

7607 :40

7614768

7622283

7563412

7561034

7568642

7576237

7583819

7591388

7598944

7606486

572

573

574

575

516 6o4919ו

לוו ך614016

518 ן186192 7621532

579

7612511

7620030

7627536

7635029

7642509

ן629035 ן52978;

580 ך635ווו

3581

ן649916

7626786

7634280

7641761

7649230

76.56686

7664128

7671559

7678976

7086381

7643256

7690722

7658175

582

583

584

585

586

587

-
-
-
-
-
-
-
-
-
-
-
-
-
-

7657430

7664872 ך66;616

7636526

17644003

7651468

7658920

7666359

7673785

7681199

7688600

7637274

7644750

7652214

7659664

7667702

7644527

7681940

7689339

7696727

6123orן

7679717

7687121

7694512

7673043

2680458

7587860

588

589

590

591

ן693773

:ןוס[153

ןוס8520

Is815ןו

ןו232ו

x890ןוס

ןוס9256

ןו166וס

ןו23951

וו3[29

ך6952;ס

ןוc262ו

ןוס9992

ןו11344

ןו24684

320IIוו

ן139326

ך695988

o3364ןו

ןוזסן28

x8o19ןו

54I72ןו

ןו32743

o4rotןו

Ir463ןו

r8813ןו

26rsoןו

וו33615

592

: 593 7730547

7737864

7745170

7738596

ןו45899

7740057

77473597740629

7740788

7748088

לו5246; 7753191

594

595

596

597

598

599

לו5392ס

7759743לו6198

776846467oI2ןו

וו14268

8rs I3וו

ןו88745

וו95965

60ס

/6o47ןו

ןו6וו38

ווו4993

ןו82236;

ןו89467

וו96686

8o3893ן

5 ווו18/

ןו82966

וו1909

974o8ןו

וו54648

ןו61925

וו69I9ס

ךוו6443

וו8;68;

2909Iוד

ור98129

| וו55316

ונ62652

ןו69916

ןוזו16ו

ןו844סו

ונ91634

ןופ88;ס

ן856053

6o [

602

603

604

6os

- 606

7805333

7812526

18ךסו :9

6סו

668

609

7803173

7810369

7817554

7824726

7831887

7839036

7840173

7853298

7860412

7867514

7874005

7881684

7888751

7804013

7811807

7818989

7826159

7833318

7840464

7847599

7854722

7861833

7868933

7811088

7818272

7825443

7832602

7839750

7840886

7854010

7861123

7868224

7875313

7882391

7889457

7896512

7903555

7813245

7820424

782 7592

7834748

7841892

7849024

7856145

7863254

7870352

6וס

6II

612

613

614

615

ו876521 ו143887

7883098

7890163

7897217

7904259

7826876

7834033

7841178

7848312

7855434

7862544

7869643

7876730

7883805

7890869

7897922

7904963

79II992

1990I I

7926018

7933014

1939998

616 89x8o1ו

7902852

9ו Ios8ן909885ו

9169o6ו

192391ו

II4919ס

9183o97917008ו

7924617

7931615

7938602

7945578

7952542

795949
5

7966437

7973368

7930916

7937904

7944880

7951846

7925318

7932314

7939300

7946274

7953238

1960I9o

7967131

7974066

9588ooו

7965743

7972675

6ו

618

619

620

621

7884512

89 Isis

7898626

199 ; 666

7912695

7919 712

7926718

793371 2

7940596

7947668

1954629

622

623

624

625

026

627

94691Iן

7953933

96or84ו ן96158

196,824

7974753

7968517

7975445
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6 ו
8 Diff.5

150I 225

so8y39ל

וו:

ווו

1516639ן69

7524326

7531999

7539659

7547305

75 54937

7562556

7501997

7509710

751 7409

752 5094

7532766

7540424

7348o69

7555700

7563318

7570922

7578513

758609

7593656

16ot2o8

7608746

1502769

1sto48o

7518178

7525862

7533532

15489

7548832

7556462

7564079

751682

151922

7586848

7594412

7503541

7511251

7518947

7526629

7534298

7541 954

7549596

7557224

7564840

7572441

7580030

15876os

1595168

I

9

7501312

751202 1

7519716

7527397

753506 ;

7542719

7550359

7565987

7565600

7573201

7580788

7588362

7595923

7603471

76 LICOS

7618527

7626035

7633531

768

767

166

764

762

761

760

759

I

15ןס162

15ווו55

7585334ולו

7592900

6oo453ן ן6o1962ך602ןוזו

ן609500

756

755

7537610253

6r6 ך12:

ף62384

ף61וווס ו52

7607993

7615520

7623c34

7630534

7638022

7645497

7652959

7631284

7617024

7624535

7632033

ף638ןוס7639518

7625285

7632782

7640266

7647737

7655195

7662641

64for4ן

7646244 ן646991

ך65445ס

66O409ך

ן653וס;

66tis3ן 7651897

7667845 7568588 ך669331

76 +8484

7655940

-7663385

7670816

7678235

9685641

-7693035

ן6ןכס4

ך675269ך6יד494 6ortן5ו 7676752

76841617682680 7684901

ף69ססרל

7683421

7690818

76982037697465

75.1

749

748

747

745

744

143

742

741

749

738

737

736

734

733

73 ?

731

730 .

728

ך691557

ן698949

63Itלוס

ןוt36ךס

ןו21ס16

ןו28349

ןוס5575

דו{2934

ןו20282

ךר27616

ן692296

ן699678

ווסןס48

405+Iלו

לו21ולס

2go82לו

.וו36402

ןו43ןוס

7734939

7742249

773 5670

7742979

ךוס4838

I2199יול

'וז9547.

ןו26884

לוכ4201

4L519ילי

ןו49818

56fo4ןי

גו63579

ררוס642

ןווי892

ןו8;13ס

ךו92356

ךו99571

i8o6וו3

לוס276

ןו57566

o416ירוס

ןוסונ84

.ךו!514כ

וו22483

וו2984

ןי3133

וו44440

וו31134

לו59סז6

וו66286

ןוי3543

ןו85189

88o22ןו

וו24395

7951005

7764833 ןבו

וו49547

s6832װ

64Io6וו

ווו!367

ןוי8616

ור8;853

ןו93סו8

8o3291ן

ווו2093

ןוי9340

ךו76586

ןו938סמ

8oro12ן

ןו;8288

וו6;559

ווו2818

80o6sןו

ןו81299

ןי94522

וכוו32

89893rן

816 ך18:

.726

1725

723

-722

12 I

720

9802453

8o 96soן

7816836

7824010

ן18 ונ

7823293

7830486 ו83111 716

7813963

18:14

5828308

7835463

78426o6

17849737

7856897

7807492

7814681

0782 1859

17829024

183618 ;

7843319

-7850450

18 ; 1568

:9864695

98;46סו

-9878212

18r5400

7822576

-7829740

17836892

7844033

785.1162

-7858279

7865385

1812479

7872561

7886632

7844746

78518.74

7858990

7.838321

7845460

7852586

.ןו

.ן4

I3ן

I2ל

.וז

וס

i

ן859וסו

ו86396; ך866095 • 7866805

18ןוויכ

708

8,1o61

7878146

7885219

7892281

7899331

7878853

7,885926

ן892986 ו893691

ןסו

ןס6

1990O35ןס

7873188

7880269

7887339

7894397

7901444

7908179

7915503

7922-516

-7929517

79063וס 19מלסו3 .794

a
g
a
z
g7914099

7921114

( 1928518

Q2ן ןכו

ןסס
3

1935Ifס

07913397

7920413

57921478

7934411

7941394

7948365

7955324

7902273

7956;סו 699 .

698

69ו

7942091

7949061

79 56020

7962967

7969904

7943486

79 50454

-7.957410

7964356

7971290

7978213

1

696

695 ;

694

692

66921fך!

7976137 1

ל96829

ן813896

7900739

לפכויו6

8orןרזמ!

7885976

7888045

7895102

: 7:902.148

.1909r82

7916205

1923216

7930217

7937206

7944183

795150

7921815

7928817

7935802

7942789

194לו

9s8ros7956715ן

7963662

7970597

796 5050

7971983

7978905
t2י9רוז

Fff

+



18 A TAB L'E of

Num.

628

629

630

63L

632

633

634

635

636

637

638

639

640

641

642

643

!

644

9

645

646

647

648

649

650

651

652

653

654

655

656

651

658

659

660

661

662

663

664

665

666

667

668

669

6јо

67

072

673

674

675

676

617

678

679

683

681

682

683

*684

685

7979596

1986500

7993405

8000294

8oo771

8014037

8020893

85:7737

8034571

8041 394

8348207

8o5509

80618оо

8068580

8075350

8082110

8088859

8095597

8102325

8109043

85150

8122447

8129134

8135810

8142478

8149132

8155717

8162413

8169038

8175654

8182259

8188854

8195439

8202015

8208580

8215135

822 1681

8228216

8234742

8241258

8247765

8254261

8260748

8267225

82 73693

828ost

8286599

8293038

8299467

8308887

8312297

8318698

8325089

8331471

8337844

8344207

835056

8356906

8363241

8369567

8375884

8382192

8388491

8394780

84orобі

8407332

І

7980288

7987197

7994095

8000982

8007838

8014723

8o21578
8528421

8035254

8042076

8048887

8055688

8062478

8об 92,8

8076027

8082785

8089533

8oy6270

8102997

8109714

-8116420

8123116

8129802

8136477

8143142

849797

8156441

8163070

869700

876315

8182919

8189513

8 96097

8202672

8209236

8215790

8222335

8228869

8235394

824I 909

8248415

8254910

8261396

8267872

8274339

8280796

8287243

8293681

8 зоото

8306528

8312937

8319337

8325728

8332109

8338480

8344843

83596
1

8357540

8363874

8370199

8376516

8382822

8389120

8395409

84o1688 :

8407959

7980979

7987887

7994784

8oot670

8oo8545

8от 5409

8022262

8o29tos

8035937

8042758

8049568

8956368

8063157

8o69935

8076703

8083460

8090207

8096944

8103670

8110385

87090

8123785

8130470

8137144

8143808

81 50462

857tos

8163739

8 70362

8176976

8183579

8tyo172

8196755

8203328

8209892

8216445

822298y

8229522

8236046

8242560

8249065

8255559

8262044

8268519

8274985

8281441

8287887

8207324

83.o152

830769

8313578

83 1997 }

8326366

8332746

8339117

8345479

83583

8358174

8364507

8370832

8377147

8383453

8389750

8396o37

8402316

8408 586

3

1981671

7988 577

7995473

8002358

8o29 : 32

8o6o95

8022947

8029789

8036619

8043439

8050248
8057047

8063839

8ojo612

8077379

8084136

8oyo88 г

8097617

8104342

8056

87760

8124454

8131138

81378

8144474

8 51: 1

8157769

8164402

87024

8 77636

8.84239

819083

8197413

8203985

8216548

8217100

8223643

8230175

8236698

8243211

8249715

8256208

8262692

8269166

82 75631

8282086

8288532

82 94967

8301394

87078KI

83142 18

8320616

8327005

8333384

8339754

8346114

8352465

8358807

8365140

8371463

8377778

8384083

8390379

8396666

8402943

8409212

4

7982362

1989267

1996 162

8oo3o46

8009919

8016781

8023632

8ozo472

8037302

8044121

8050929

805 7726

8064513

8071290

8o78055

8084811

8091555

8098290

8roso3

8 72 7

88430

8125123

8r318os .

8138474

8145140

8151791

8158433

8165064

8171686

8178297

8184898

8191489

8198071

8204642

8211203

82 17755

8224296

8230828

8237350

8243862

8250364

8256857

8263340

8269813

8276277

8282731

8289 76

-8295671

-8302036

8308452

8314858

8321255

8327643

8334021

8340390

8346750

8353100

8359440

8365773

8372095

8378409

8384713

8391008

8397294

8403571

8409838

.

686

687

688

689

боо

боІ

692

693

1



LOG A RITHM S. 19

6 Diff.5

7983053

7989957

7996851

8oo3734

8огобоя

801 7466

8024316

8ə3 56

8o37984

8044802

8o51бор

8o584os

8065191

8o71967

8078731

8085485

8092229

8o98962

8105685

8112398

8119100

8125792

8132473

8139144

8145805

8152456

81 59096

8165727

8172347

8178958

8185558

8192148

8198728

8205298

8211859

8218409

8224950

823148r

8238002

8244513

8251014

8257500

8263988

8270400

8276923

8283376

8289820

8296254

8302678

83oyo93

8315499

8321895

8328281

8334659

8341027

8347385

8353735

8360075

8366405

8372727

8379039

8385343

; 8391637

8397922

8404198

8410465

/

7983744

1992647

7997540

8oo442

8ol292

8oi8152

8o25oor

8031839

8038666

8045483

8052289

8059085

8065869

8072643

8079407

8086160

892903

8099635

806357

83068

8 19769

81 26460

8133141

8139811

8146471

8153120

85970o

8166389

8173009

879618

8186211

8192806

8199396

8205955

8212514

821 9064

8225603

8232133

8238653

8245103

8251664

8258154

8264635

82707

8277569

8284021

8290463

8296896

8303320

8309 734

8316139

8322534

8328919

8335296

8341663

8348021

8354369

8363708

8367038

8373359

8379670

8385973

8392266

8398550

8404825

8411091

7

7984435

7991337

7998228

8oo5109

8o978

8018837

8025685

8032522

8.39348

8046164

8o5 2969

8059763

8066547

8073320

8080083

8.86835

8093577

8100308

8107029

8113739

8120439

827129

8133808

8140477

8147136

8153785

8160423

8167052

81736 70

8180278

8186877

8163465

8200043

82c661

8213170

8219718

8226257

8232786

8239305

8245814

8252313

8258803

8265283

827753

8278214

8284065

8291 107

8297539

8303962

· 8310373

8316778

8323173

8329558

8335933

8342299

8348656

8355003

8361341

8367670

8373990

8380301

8386602

8392895

8399178

8405752

841717

6 yІ

692

689

687

686

685

684

683

682

681

680

679

678

677

675

675

674

673

672

67

670

669

668

667

666

665

664

663

662

661

660

659

657

650

655

654

654

.

653

652

65

650

649

648

8

7985125

7942027

79989г 7

800 5 796

8012665

8o1952 ?.

8026369

8033205

8040031

8046845

8053649

8oбo442

8067225

8073997

8080759

8087510

8094250

8100980

810770o

8114409

8f2uo8

8127797

8134475

8141144

8 :478от

8154449

8x6ro87

8167714

8174331

8d8c939

8187536

8194123

8200700

8207268

8213825

8220372

82269іо

8233438

8239956

8246464

8252963

8259451

8265931

8272400

8278860

8285310

8291751

8298182

8704603

8311016

8317418

8323812

8330195

8336570

8342935

8349291

8355638

8361975

8368303

8374622

8380631

8387232

: 8393523

83998o6

8406079

8412343

9

7985816

7992710

7999455

8006484

8oi3351

8020208

8027053

8033888

8040712

8047526

8054329

8002г

8067903

8074674

8081434

8o83 184

8094924

8101653

8108371

85080

8121778

8128465

8135143

8141810

8148467

8155113

8161750

8168376

8174993

8181599

8188195

8194781

8201358

8207924

8214480

8221027

8227563

8234090

824oбo7

8247114

8253612

8,6отор

8266578

8273040

82 79505

8285955

8292394

8298824

8305245

83656

8318058

8324450

8330833

8337201

8343571

8349926

8356272

8362008

8368935

8375253

8381562

8387861

8394152

8400433

84p6706

8412969

647

646

645

644

643

642

641

640

639

638

638

637

636

635

634

633

632

630

630

629

628

627

626

.

+



20 ofA TABLE

ס I 2Num.

694

695

696

691

698

699

8414 :20

8420473

8426716

8432951

8439176

8445393

8451661

8413525

8419848

8426092

8432328

8438554

844472

8450987

8457180

8463371

8409553

8475727

8481891

8488047

8494194

8414846

842 1098

8427340

8433574

8439798

8446014

8452221

8458419

8164608

8470789

8476960

8483123

3

8415472

8421722

8427964

8434197

8440420

8440635

8452841

8459038

8465227

8471406

וסס

ןס[

ןספ

לט3

ןס4

וכ

ןס6

.ןסו

ןס8

845180כ

84ןורוד

8463990

8470171

8476343

8482507

8488662

8494808

8500946

8489בוו

8183739

8489892

8496037

8;סכ8502172333

8416097

8422347

8428588

8434819

8441042

8477256

8453461

84596 ; 8

8465845

8472024

8478193

8484355

8490507

849661

8592786

8 ;o8912

8 ; I jojo

8521139

8527239

8533331

8539414

8545489

8551556

8557614

8563663

8569704

8575737

8581761

703 8;סוסו

8495423

8501559

8507087

8513807

8519917

8;סכ so88506462

8512583

8 ; 18696

וס

ו!!

852485ס ן85260I2:ס

ו13

714

וצ

ן16

ןו

8514418

8520528

8526629

8532 722

8538806

8544882

8550942

8557008

8563059

8 ;69ior

8575134

8581159

8589176

8593185

8 ; 99185

ן18

I9ו

8;8דיוד

8593785

8599784

86ost/ו 86osוו6

720

721

722

723 .

724

725

726

727

728

729

13°

15I

732

133

734

735

736

727

8530895

8536982

8 ; 43c6o

8549130

8955192

8561244

8567289

8573325

8579353

8585372

8591383

8597386

8603380

8609566

8615344

8621314

8627275

8633229

8639174

854)5111

8651040

86 ; 6961

8662873

8668778

8674675

8680364

8686444

8692317

8698182

8704039

8709888

8715729

8721563

8727388

8733206

8739016

8744818

8jo613 |

8756399

8762 178

8467950

8773713

8513195

8519307

8525410

8 ; 31504

8537590

8543668
8549737

8555797

8961849

8567893

8573928

8579955

8585973

8591984

8597985

8603979

8609964

8615941

8621910

8627871

86338223

8639768

8645704

8651632

8657552

8663464

8669368

8675-264

868r152

8687032

8692904

8698768

8704624

$ 710473

8716313

8722146

853 : 113

8538193

8544275

8550343

8556403

8562454

8568497

8574531

8580557

8586575

8592581

8598585

8604578

8610562

8616539

8622507

8628457

8634418

8640362

8646297

8652225

8658144

8664055

866998

8675853

8681740

8687620

8693491

8699354

8o5 :09

* 8111057

871689

8722728

8728552

8734369

8611166

8617136

8623123

8629o6 : !

8635013

8640956

8645890

8652817

8658735

8664646

8670548

8676442

8682329

8688207

86irs8

8617733

8623699

8629658

8635008

8641550

8647483

8653409

8659327

8665236

86111 ; 8

!

86ווס3[

738
{

8682917

8688794

8694664 8694סוו!

8699940

8ךס5195

8ךסס526

8ךס6380

829ןס }

.739

740

741

742

743

744

745

746

747

748

749

756

751

752

-753

754

755

756

:8712226

878c64

8725894

8729716

8735531

8741338

: 8747137

874טנוד

8711641

8717480

8723311

8729134

8734950

8740757

8746557

8752349

8758134

8783911

8769680

1

8745978

8151וו! ל852928

8733788

8739597

8745398

8751192

8756978

8762756

8768526

8/4289

8780045

8785792

8791532

8797265

8802990

8757556

8763333

816pIO3

8774865

8758712

8764488

8ןוט256

8ןו544 8776017

8וי9469 8/8o6:ס

לו

8785218

8 : 0959

8796692

8802418

8786367

8792106

8797838

8803562

8781595
8789940

8792680

8798411

8804124

88לוס

8,87555

8793253

8793983

88o4756

258

259



LOG A R II H M S.
21

5 6
7 8

9 Diff .

8416722

8422971

8429211

8435442

8441664

8447877

8417348

8423596

8429835

8436065

8442286

8448498

8417973

8424220

8430458

8436687

8442907

8449119

8419223

8425468
8431705

8437932

8444150

8450360

625

624

623

623

622

621

8454081

8460277

8466463

8472641

8478810

8184970

8454701

8460896

8467081

8473258

8479426
8485586

8455321

8461515

8467700

8473876

8480043

8486201

8456561

8462752

8468935

8475410

8481275

8487432

620

619
618

617

616

615

8491122

8497264

8503399

8909527

8515641

8521749

8492351

8498492

8504624

8510748

8516863

8522970

614

613

613

612

611

610

8491736

8497878
8504011

8510136
8516252

8522359

8528458

8534548

8340630

8546703

8552768

8558824

8493580

8499719

8505850

8511972

8518085

8524190

8530286

8536374

8542453

8548524

8554586

8560640

8527849

8533940

8540022

8546096

8552162

8558219

8529068

8535157

8541238

8547310

8553374

8559427

609

609

608

607

606

605

8564268

8570308

8576340

8582363

8588379

8594385

8564872

8570912

8576943

8582965

8588980

8994986

8505476
8571515

8577545

8583567

8589581

8595586

8566685

8572722

8578750

8584770

8590782

8596785

605

604

603

602

601

600

8600384

8605374

8612356
8618330

8624296
8630253

8600983
8606973

8612954

8618927

8624892

8630848

8601583
8607571

8613552

8619524

8625488
8531443

8602781

8608768

8614747

86 20717
8626679

8632634

599

598

598

597

597

596

594

593

593

592

591

591

590

8636202

8642143

8648076

8654001

8659918

8665827

8671728

8677620

8683505

.8689382
8695251

8701112

8706965

8712810

8718617

8724476

8730298

8736112

8741918
8747716

8753507

8759290

8765065

8770833

8776592

8782345

8788089

8793825

8799556

8305278

8636797
8642737

8648669
8654593

8660509

8666417

8673317

8678209

8684093

8589967

8695837

8701697

8707549

8713394
8719230

8725059

8730830

8736693

8742498
8748296

8754086
8759858

8765642
8771409

8777168

8782919
8789663

8794.400
8800125

8803850

8637391

8643331

8649262

8659185

866.1 100

8667008

8672967

8678798

8684081

8590556
8696423

8702283

8708134

8713978

8719814

8725541

8731431

8737274

8743078
8748875

8754064
8760415

8766219

8771985

8777743

8783494

6789237

8794973

8500701

8806421

8638580

8644517

8650447

8656369

8662252

8668188

8674086
8679975

8685857

8691730

8697596
8703454

8709304

8715146

8720980
8726806

8732625
8738435

8744238
8750034

8755821
8761601

8767373

8773137

8778894

8784643

8790385
8796119
8801845

8807564

8418598

8424844

8431081

8437310

8443529

8449739

8455941

8452134

8465318

8474493

8480659

8486817

8492965

8499106

8505237

S511360

8517474

8523580

8 : 29377

8535765
8541845

8547917

8553980
8560035

8568081

8572118

8578148

8584169

8590161

8596186

8602182

8608170

8614149

8620120

8625084

8632039

589

588

588

587

586

1

8637985

8643924

8649855

8655777
8661691

8667598

8673495
8679387

8685269

8691143

8697010

8702868

8708719
8714562

8720397

8726224

8732043

8737855

8743658

8749454

8755243

8761023

8756796

8772561

8778319

8784069

8789811

8795546
8801273

8806993

Fff

589

584

583

582

582

581

580

579

579

578

577

577

575

575

5.74

573

573

572



22 A TABLE of

Numb. 2 3 *4

76 )

761

762

763

764 '

765

8803133

8813847

8819550

8825245

8830934

8836614

8809279

8814988

8820689

8826384
8832070

8837750

8809850

8815558

8821259

8826953

8832639

8838317

5810421

8816129

8821829

8827522

8833207

8838885

765

767

768

789

770

771

8842288

8847954

8853612

8855263

8864907

8870544

8843421

8849086

8854743

8860393

8866035

8871670

8843988

8849652

8855308

8860957

8866599

8872233

8844555

8850218

8855874

8861522

8867163

8872796

772

773

774

77 ;

776

777

8876173

8381795

8857410

88,3017

8898617

8904210

8877278

8882918

8888932

8894138

8899736

8905328

88778 60

8883480

8889093

8894698

8900296

8905887

8878423

8884042

8889653

8895298

8903855

8706445

778

779

780

781

782

733

8909796

8915375

8920946

8926510

8932068

8937618

8910912

8916489

8922059

8927622

8933 178

8938727

8911470

8917047

8922616

8928178

8933733

8939281

8912028

8917604

8923173

8928734

8934288

8939836

784

785

786

787

788

789

8943161

8948697

8954225

8959747

8965262

8970770

944268

8949803

8955330

8960851

8966364

8971871

8944822

8950356

8955883

8961403

8966915

8972421

8945376

8950909

8956435

8961954

8967466

8972971

790

791

792

8976271

8981765

8987252

8992732

8998205

9003671

8977370

8982863

8988348

8993827

8999299

9004764

8977920

8983412

8988897

8994375

8999846

9005310

8978469

8983960

8989445

8994922

9000392

9005856

793

794

795
.

795

797

7,8

9010767

9016218

9021661

9027098

9032528

9037950

799

9009131

9014583

9020029

9025468

9030900

9036325

9041744

9047155

9052560

9057960

9063351

9068735

9074114

9079435

90848 ; 0

9090209

9095560

9100905

9106244

9111576

9116902

9122220

9127 : 33

9132839

9138139

9143432

9148718

9153598

91 : 9272

9164539

9010222

4015673

9021117

9026555

9031985

9037409

4042827

9048237

9053641

9059038

9064428

9069812

9075188

90 80559

9085922

9091279

9496630

9101974

9011313

9016762

9022205

9027641

9033071

9038493

9043909

9049318

9054721

9060116

9065505

9070887

9076263

9031632

9086994

9092350

9097699

9103042

9108378

9113707

9119030

9124346

9129656

9134960

9043368

9048778

9054181

9059577

9064967

9070350

9975726

9081095

୨c86458

9091815

9097165

9102508

9107844

91 13174

9118498

9123815

9129126

9134430

9107311

9112642

9117966

9123234

9128595

9133899

8808707

8814417

8820120

8825815

8831502

8837182

8842855

8848520

8854178

885,828

8365471

8871107

8876736

8832357

8887971

8893577

8899177

89-4769

8910354

8915932

8921903

8527166

8932623

8938172

8943715

8949250

8994778

8960299

8905813

8971320

8976821

8y82314

8987800

8993279

8998752

9001218

800

801

S02

803

804

805

886

807

gvog676

9015128

9020373

9026011

9031443

9036867

9042285

9047696

9013101

9058498

9063889

9069273

2074651

9080022

9085386

G090744

9056095

9101440

9106778

9112109

9117434

9122752

9128064

9133369

9138668

9143961

9149246

9154526

91-9799

! 165066

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

9139198

9144489

9149775

9155054

9160326

9165592

9139727

9145018

9190303

9155581

9160853

9180118

9140257

9145547

9150831

9156109

9161380

9166645



LOGARITHMS.
23

5
7

9 Diff.

8810992

8816699

8822398

8828090

8833775

8839452

8812705
8818410

8824109

8829797

8835479
8841154

8813276

8818980

8824676

8830365

8836041

8841781

$ 7

570

569

568

568

567

567

8845122

8850784

8856439
8862086

8867726

8873359

$65

8811563

8817269
8822968

8828659

8834343

8840019

8845688
8851350

8857004

8862651

8868290

8873922

8879547

8885165

8890775
8896378

8901974

8907562

8846891

8852481

8858134

8863779

8869417

8875048

8847387
8853047

8958699
8864343

8869980

8875610

· 565

564

563

563

8881233

8878985

8884603

8890214

8895818
8901415

8907004

8880671

8886287

8891896
8897498

8903092
8908679

8886848

8892457

8898058

8993651

8909238

562

561

sou

5,60

S60

559

8912586

8918161

8923729

8929290

8934843

8940390

8914259

8919832

8925398

8930957

8936508

8942053

8913144

8918718

8924285

8929846

8935398

8940944

8946483

8952015
8957539

8963057

8968968

8974071

8914817

8920389

8925954

8931512

8937063

8942607

558

5572

556

5.56

555

554

1

8945929

8951462

8956987

8962506

8968017

8973521

8947590

8953120

8958644

8964160

8969669

8975171

553

5538

552

552

551

550

550

8979019
8984509

8989993

8995469

9000939

9006402

549

8948143

8993673

8959195

8964711

8970219

8975721

8981216

8986703

8992184

8997698

9003125

9008585

8979568

8985058

8990541

8996017

9001486

9006948

8980667

8986155.

8991636

8997111

9002579

SOC8539

548

537

547

545

9012403

9017851

9323293

9028728

9034196

9039577

9044992

9050399

9055800

9061195

9066582

9071963

9077337

9.82705

9088066

9073425

9c98768

9104109

9011858

9017307

9022749

9028185

9033613

9039035

9044450

9049859

9055261

JU60655

9066044

9071425

9076800

9082169

C087-30

9092885

y098234

9103576

9108911

9114240

9119562

9124378

9130187

9139490

9140736

9146076

9151359

9155636

916 1907

9167471

9013493

9018940

9094381

S029814

9035241

9040661

9046073

9051480

9056880

9062274

9067659

9073038

9078411

9083778

9089137

9094490

9099837

9105177

545

545

574

544

542

342

541:

541

540

539

539

538

537

537

9014038

9019485

9024924

9030357

9035783

9041202

9046315

9052020

9057419

9062812

9068197

9073576

907,8948

9084314

9089673

9095025

9100371

9105710

9111043

9116369

9121689

9127002

9132309

9137609

9142903

9148190

9153471

9158745

9161013

9.16927,5

536

533

535

534

9109 +44

9114772

9120094

9125409

9130717

9130019

91105,10

9115837

9121157

9126471

9131778

9137079

8812134

8817840

8823537

8829228
8834911

8840586

8846255
8851915

8857569
8863215

8868854

8874485

8880109

8885726
8891336

8896938

8902533

8908121

8913702
8919275

8924842

8930401

8935953

8941498

8947037

8952567

8958092

8963608

8969118

8974621

8980117

8985606

8991089

8996564

9002032

9007494

901 29 18

9018396

9023837

9029271

9034598

9040119

9045533

2050940

9056340

9061734

4067121

9072501

9077874

9083241

9088602

9093955

9099303

9104643

9109977

9115305

9120626

912 940

9131243

9136549

9141844

9147133

91'52415

9157691

9162960

9158223 .

533

533

532 '

532

531

530 ,

529

529

9141315

9146604

9151887

9157163

9162433

9167697

9142373

9147561

9192943

9158218

9163487

0168740

529

527

527

526

tfi 2



24 A TABL e of

Num . 2
3 4

826

827

828

829

830

831

9169800

9175055

9180303

9185545

9190781

9196010

9170326

9175580

9180828

9186069

9191304

9196533

9171378

9176630

9181877

9187117

9192350

9197578

832

833

834

835

836

9201233

9206450

9211661

9216865

9222063

9227255

201755

9206977

9212181

9217385

9222582

9227773

9202799

9208014

9213222

9218425

9223621

9228811837

838

839

840

841

842

843

9232440

9237620

9242793

9347960

9253121

9258276

9232958

9238137

9243310

9248476

9253637

9258791

9233995

9239172

9244344

9249509

9254668

9259821

844

845

846

847

848

849

9263424

9268567

9273704

9278834

9283959

9289077

9263939

9269081

9274217

9279347

.9284171

9289588

9264968

9270109

927 5243

9280372

9289495

9290611

850

851

852

853

9294189

9299296

9304396

9369490

9314579

93 19661

9294700

9299806

9304906

9309999

9315087

9320169

9295722

9300826

9305925

9311017

9316104

9321185

854.

855

856

857

858

859

9324738

9329808

9334873

9339932

9344984

93 50032

9325245

9330315

9335379

9340437

9345489

9350536

9326259

9331328

9336391

9341448

9346499

9351544

860

861

862

863

864

865

866

867

868

869

870

871

872

873

9355073

9360108

9365137

9370161

9375179

9380191

9385197

9390198

9395193

9400182

9405165

9410142

9415114

9420081

9425041

9429996

9434945

9439889

9444827

9449759

9454686

9455607

9464523

9469433

9474337

9479236

9484130

948901 8

9493900

9498777

874

875

876

877

878

879

880

881

882.

883

884

885

9355576

9360611

9365640

9370663

9375680

9380692

9385697

9390697

9395692

9400680

9405663

9410640

9415611

9420577

9425537

9430491

9435440

9440383

9445320

9450252

9455178

9460099

9465014

9469923

9474827

9479726

9484619

9489506

9494388

9499264

9356584

9301617

9366645

9371667

9376683

9381693

9386698

9391697

9396690

9401677

9406659

9411635

9416605

9421969

9426528

9431481

9436429

9441371

9446307

9451238

9456163

9461082

9465996

9470905

9475807

9480705

9485597

9490483

9495364

950C232

886

9 170892

9178105

9181352

9186993

919t827

9197055

917 1903

9177155

9182401

9187640

9192873

9198100

9202277

9207493

9212702

9217905

9223102

9228292

9263321

9208535

9213743

9218945

9224140

9229330

9233477

9238655

9243827

9248993

9254152

9259306

9234513

923 9690

9244860

9250025

9255184

9260336

9264453

9269595

9274730

9279859

9284983

9290100

9265482

$ 270622

9275757

9280885

9286007

9291123

9295211

9300316

9305415

9310508

9315596

9320677

9296233

9301336

9306434

9311526

9316612

9321692

9325752

9330822

9335885 .

9340943

9345994

9351040

9326767

9331835 .

9336897

934 1953

9347004

9352049

9356080

9361114

9266143

9371165

9376182

9381193

9386198

9391197

9396191

9401179

94C6161

94 I'I 137

9416108

9421073

9426032

9430986

9435934

9440877

9445814

9450745

9455671

9460591

9465505

9470414

9357087

9362120

9367148

9372169

4377184

9382194

9387198

9392196

9397189

9402176

9407157

9412132

9417101

9422065

9427024

9431976

9436923

9441865

9446800

9451730

9456655

9461574

9466487

9471395

9476297

9481194

9486085

9490971

9495852

9500726

887

888

889

890

891

9475317

9480215

9485108

9489994

9494876

949752



LOGARITHM S. 25

5
6

7
8

9 Diff .

9172429

9177680

91 82925

9188164

9193396

9198623

9172954

9178205

9183449

9188687

9193919

9199145

9173479

9178730

9183973

9789211

9194442

9199667

9174005

9179254

9184497

9189734

9194905

9200189

9174530

9179779

9185021

9190258

9195488

9200711

Ś26

525

524

524

523

523

9203842

9209056

9214263

9219485

9224659

9229848

9204364

9209577

9214784

9219994

9225179

9230367

9204886

9210098

9215304

9220504

9225698

9230855

9205407

9210619

9215824

922 1024

9226217

9231404

9205929

9211 140

9216345

9221543

9226736

923 1922

521

521

520

520

519

518

9235031

9240208

9245377

9250541

9255699

9260851

9235549

9240724

9245894

9251057

9256215

9261366

9236066

9241242

9246410

9251573

9256730

9261880

9236584

9241759

9246927

9252089

9257245

9262395

9237102

9242276

9247444

9252605

9257761

9262910

518

518

517

516

315

515

9263997

9271136

9276270

9281397

9286518

9291634

9266511

9271650

9276783

9281909

9287030

9292145

9267025

9272163

9277295

9282422

9287542

9292636

9267539

9272677

9277808

9282934

9288054

9293167

9268053

9273190

9278321

9283446

9288565

9293678

515

514

513

512

SIE

511

9296743

9301847

9306944

9312035

931712

9322200

9297254

9302357

9307453

9312544

9317629

9322708

9297764

9302866

9307963

9313053

9318137

9323215

9298275

9303376

9308472

9313561

9318645

9323723

9298785

9303886

9308981

9314070

9319153

9324238

511

510

510

509

509

508

93287959327274

9332341

9337403

9342459

9347509

9352553

9327781

9332848

9337909

9242964

9348013

9353057

9328288

9333354

9338415

9343469

9348518

9353561

9333860

9338920

9329301

9334367

9339426

9344479

9349527

9354569

507

506

506

50%

505

9343974

9349022

9354065 504

564

503

502

9357597

9362623

9367650

9372671

9377686

9382695

9387698

9392696

$ 397688

9402674

9407654

9412629

9417598

9422561

9127519

9432471

9437418

9442358

9447294

9452223

9457147

9462066

9466978
9471888

9476787

9481686

9486574

9491465

9496330

9501213

9358095

9363126

9368152

9373 172

9378187

93 B3 195

9388198

9393195

9398187

9403172

9408152

9413126

9418095

9423058

9428015

9.132966

9437912

9442852

9447787

9452716

6457639

9462557

9467459

9472376

9358398

9363629

9368655

9373674

9378688

9333696

9388698

9393695

9398585

9403670

9408650

9413623

9418591

9423554

9428510

9433461

9438406

9443340

9448230

9453208

9458131

9463048

9467950

9472865

9477767

9482662

9487552

9492436

9497314

9502188

9359101

9364132

9369157

9374176

9379189

9384195

9389198

9394194

9399184

9404169

9409147

9414120

9419088

9424049

9429005

9433956

9438900

9443840

9448773

5453701

9458623

9463540

9468491

9473357

9478257

9483151

9488040

9492924

9497802

9502675

9359605

936 1635

9369659

9374671

9379690

9384697

9389698

9394693

9399683

9404667

9409645

9414017

9419584

9424545

94295or '

9434450

9439395

9444333

9449266

9454193

9459115

9464031

9468942

9473847

9478747

9483641

9488529

9493419

9498290

9503162

502

502

SÓI

500

500

499

498

497

497

497

496

495

495

494

494

494

493

492

492

491

491

9

9477277

9482173

9487063

9491948

9496827

9901701

491

490

489

489

488

487



26 A TABLE of

Numb . 2 3 4

892

893

894

9503649

95@8515

9513375

9518230

9523080

9527924

9504135

95090oI

9513861

95 18716

9523565

9528409

9504622

9509487

9514347

9519201

9524049

9528893

9505109

9509973

9514832

9519686

9524534

9529377

9505596

9510459

9515318

9520171

9525018

9529861

895

896

897

898

899

900

901

902

903

9532763

9537597

9542425

9547248

9552065

9556877

9533247

9538080

9942908

9547730

9552947

9557358

9533730

9538563

9543390

9548212

9553028

9557839

9534214

9539046

9543872

9548694

9553510

9558320

9534697

9539529

9544355

9549176

955399 !

9558801

904

905

906

907

908

909

9561684

9566486

9871282

9576073

958o858

9585639

9562165
9566966

9571761

9576552

9581337

9586117

9562645

9567445

9572241

9577030

9581815

9586594

9563129

9537925

9572720

9577509

9582293

9587072

9563605

9568405

9573199

9577988

9582771

9587549

910

9II

912

913

914

915

9590414

9595184

9599948

9604708

96c462

9614211

959089

9595660

9600425

9605383

96c9937

9314686

9591368

9596137

9600901

605659

9610412

961516 ა

9591845

9596614

96o1377

9606135

961o887

9615635

9592322

9597090

9601853

96c6610

9611362

9616139

916

917

918

919

920

921

9618955

9623693

9628427

9633155

9637878

9342596

9819429

9624167

96289

96კკ628

9638350

9643068

9619903

5624640

9629373

9634100

9638822

9643539

9620377

9629114

9629846

9634573

9639294

9644011

9620851

9625587

9630319

9635045

96 9766

9644482

922

923

924

925

926

927

9647309

9652017

9656720
9661417

9966110

5670797

964770

9652488

9657199

5661887

9666579

9671266

9548255

9652958

965766ა

9662356

96678

9671734

9648722

9053428

9658 : 30

9662826

9667517

9072203

9649193
9553899

9658599

966-195

9667985

9672671

928

929

930

931

922

933

934

935

936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

9675480

968o157

9684829

9689497

9694459

9698816

9703469
9708116

9712758

9717346

9722028

9726656

973127.8

9735896

9740509

9745117

9749720

9754318

9758911

9763500

9768083

9772662

9777236

9781805

9736369

9790929

9795484

98c0034

9804579

9859119

9675948

9680025

s685296

9689963

9694625

999282

9703931

9708381

9713222

9717859

0722491

9727118

9731741

9736358

9745970

9745577

9750180

9754778

9759370

9763958

9768541

9773120

9777693

9782262

9786826

9791385

9795939

9800488

9805033

9809573

9676416

968092

9685753

9690430

9695091

9699747

9704399

9709045

9713686

9718323

9722954

9729581

9732202

9736819

9741431

9746038

9750040

9755237

9759829

9764417

9768999

9773577

9778150

9782718

9787282

9791840

9796394

98oC943

9805487

9810027

9676883
9681559

-9686230

9690896

g695557

9700213

9704863

97-9509

9714150

9718786

9723417

9728043

9732664

973728 1

9741892

9746498

9751100

9755697

9760288

9764875

9769457

9774035

9778607

9783175

9787738

9792296

9796849

98o1398

98a5942

9810481

9677351

968 2027

9686697

9691962

9696023

9700678

9705328

9709974

9714614

9719249

9723880

9728906

9733126

9737742

9742353

9740959

9751560

9756156

9760747

9765334

9769915

9774492

9779064

9783631

9788194

9792751

9797304

9801852

986396

9810934

982

953

954

955

956

957 |



L 0 G 4 R I. T H M S.
27

S 6
7

8
9 Diff.

4.86

486

9506082

9510946

9515803

9520656

9525503

9530345

9526569

9511432

9516289

9521141

9525987

9507542

9512404

9517260

9522111

9526956

9531796

9508028

9512889

9517745

9522595

9527440

9532285

485

485

485

484

9535181

9540012

9544837

9549657

9554472

9559282

9536631

9541460

9546284

9551102

9555915

9560723

9537114

9541943

9546766

9551584

9556397

950 1204

484

483

482

482

441

481

9564086

9568885

9573678

9578466

9565526

9570323

9575115

9579902

9584583

9589459

9566c06

95708ივ

9575594

9580380

9585161

9589937

480

480

479

479

478

478

9583249

9588027

9592799

9597567

9602329

9607086

9611837

9616583

9594230

9598996

9683756

96085II

9613261

961806

959477

9599472

9604232

9608987

9613736

9518481

477

477

476

476

475

475

9621325

9626061

9630792

9635517

9640238

9644953

9522746

9627481

9632210

9636934

9641653

9646367

9623220

9627954

9632653

9637406

9642125

9646838

474

474

473

472

472

471

47 !

470

9649664

9654369

9659-69

9663764

9668454

9573139

9651076

9655780

9660478

9665172

9669860

9674544

9651546

9656250

9660948

966564I

9370329

9675012

470

459

469

468

468

467

467

466

466

9679690

-9684362

968903

9693693

9598351

9703004

9707652

9712294

9716932

9721565

9726193

9730816

9677819

9682494

9687164

9691 829

9696458

9701143

2705783

9710138

9715078

9719713

9724343

9728968

$ 733588

9738203

9742814

9737419

9752020

9756615

976 1206

9765792

9770373

9774950

9779521

9784088

9788650

9793 207

9797759

9802307

9886850

9X1988

9679222

9683595

9688564

9693227

9697385

9702539

9707187

9711830

9716469

9721102

972573.1

9730354

9734973

9739587

9744196

9748800

9753399

9757993

9762582

5767167

9771747

9776,22

9780892

9735457

465

465

464

464

463

463

462

462

461

461

460

460

459

459

9735435

9740048

9744656

9749260

9753858

9758452

9763041

9767625

9772204

9776779

9781348

9785913

9790473

9795028

9799579

9804125

9808666

9813202

9790017

9794573

9799124

9803670

9808212

9812748

9507055

95 11918

9516774

9521626

9526472

9531312
9530828

9535664

9540494

9545319

950139

9554953

9559762

9536147

9540977

9545802

9550321

9555434

9560243

9564566

9569364

9574157

9578945

9583727

9588505

9565046

9569844

9574636

9579423

9584205

9588982

999276

9598043

9502805

96.7561

9612312

9617058

9593753

9598920

9503280

9608036

9612787

9617532

9621799

9626534

963 1264

9635990

9640710

9645425

9622272

9627007

9631737

9636462

964181

9645895

965C134

9654839

9659539

9664233

9668923

9673657

965O695

9655309

966C09

9564703

9669392

9674076

9678287

9682961

9687630

9592295

9696951

9701608

9706258

9710902

9715542

97201 76

9724805

9729430

9734050

9738664

9743274

9747879

9752479

9757075

9761665

9766251

97 70831

9775407

9779978

9784544

9789106

9793662

9798214

98 2761

9807304

9811841

4678754

9683428

9688097

9692761

957-129

9702074

9706722

9711365

9716: 05

9720639

9725268

9729892

9734511

9739125

9743735

9748340

2752939

9757534

9762124

9766709

9771289

9775864

9780435

9785001

9789562

9794118

9798669

9803216

9807758

0812295

458

458

458

-457

457

456

456

455

455

454

454



28 A TABLE of

|

2 3 4

Num.

958

959

୨୪o

୨୪ 1

962

୨ 63

9813655

9818186

9822712

9827134

9831751

9836263

୨ 14Io8

9818639

9823165

9827686

9832202

9836714

9914562

୨8 19092

98236 17

9828138

9832654

9837165

9815468

୨୪ 19997

9824522

୨ 52904 }

୨୫33556

୨୪ ; 8066

964

୨ 6 s

966

୨67

୨୪

969

9840770

9845273

9849771

9854265

9858754

9863238

9841221

9845723

9850221

9854714

9859202

9863686

9841671

9846173

9850670

9855163

9859651

9864134

9842572

9847073

9851569

୨ 85661

9860548

୨36503

970

971

972

973

974

975

9867717

9872172

9876663

9881128

9885590

୨୫୨୦୦46

9868165

9872640

9877109

9881575

9886035

9390402

9868613

9873087

9877556

9882021

9886481

9890937

9869508

9873981

9878449

9882913

9887373

9891828.

976

977

978

979

980

9894498

୨898946

୨୨03389

୨907827

9912261

୨916690

9894943

୨୫୨939୦

୨ 903833

୨୨୦827 O

୨୨୪ 2704

9917133

9895388

9899835

୨୨୦4277

9908714

୨913147

9917575

୨896278

9900723

୨yo5164

୨99601

991 4033

୨ ,1846
୨81

1

982

983

984

985

986

987

9921115

9925535

9929951

9934362

9938769

9943172

9921557

9925977

9930392

୨934603

9939210

9943612

9921999

9926419

9930834

9935 244

9939650

9944091

9922884

9927302

9931716

9930126

9540531

9944931

988

୨୨

୨୨୦

991

୨92

୨93

୨947569

9951963

9956352

୨୨୪o737

9965117

9969492

୨ 948 c ୦୨

9952402

9956791

୨ 96115

9965554

9969930

9948448

9952841

995 7229

9961613

9965992

୨ 97367

9949327

9953719

୨୨ 581 c6

୨962189

୨୨6568

9971242

୨94

୨୨ s

୨୨୪

997

998

999

9973864

9978231

୨992 s93

୨ 986952

9991305

୨୨୨5655

9974301

୨973667

9993029

୨୨ 57337

୨99174୦

୨୨୨5092

9974738

9979104

9783465

9987823

9992176

୨S93524

9815015

9819544

9824069

9828589

୨ 8331os

5837616

9842122

9846623

9851120

9855612

9860099

9864582

୨6y06o

9873534

9878003

୨882467

9886927

9891382

୨ 895833

୨୨୦୦27୨

୨୨o4721

୨୨୦9158

9913590

୨୨ ୪018

9922441

9926860

୨93 1275

9935685

୨ 94 Oso

9944491

9948888

9953280

9957668

9962051

୨ 96643 o

9970804

9.975174

9979540

୨୨ *39

9988258

୨ 926

9996959

9975611

9979976

5984337

9988694

୨ 993046

୨୨97 : 9 ;

The E N D of



LOGARIIHMS.
29

5
7 8

୨ Diff,

9815921

9820450

9824974

9829493

9834007

9838917

9816374

୨820302

9825426

9829945

୨534459

9838968

9816327

୨52 l355

9825878

9830396

9834910

9839419

୨31728o

9821807

9826330

୨830848

9835361

୨ 839869

9817733

9822260

9826782

9831299

983581e

9840320

453

453

452

452

451

451

A

9843022

9847523

9952019

9856510

9860996

9865478

9843473

9847973

9852468

9856959

9861445
9865926

9843923

9848422

9852917

୨୨574

9861893
9866374
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494

496

498

49

49

49

98

98 295

195

196

197

198

198

199

244

245

246

247

248

249

342

343

344

346

347

349

390

392

394

395

397

398

1

296

29850

50 299

500

502

594

50

50

50

51

200

201

202

202

203

3co

301

302

304

305

306

350

351

353

354

356

357

506

508

400

402

403

405

406

408

250

25 !

252

253

294

255

256

257

258

259

260

510

51

51 204
.

51
358

512

514 $ 1

52

52

516

307

308

310

311

312

410

411

413

414518

52

132

133

133

134

134

133

136

136

137

137

138

139

139

140

140

141

142

142

419

421

423

425

427

113

113

144

143

145

146

428

430

432

434

436

437

146

147

148

148

149

149

439

441

443

445
99

99

100

446

448

100

100

101

IUI

102

102

150

151

ISI

152

152

153

450

452

454

455

457

459

461

463

464

466

468

470

360

361

102

103

103

104

104

104

154

194

155

155

156

157

205

206

206

207

208

209

520

522

363

364

365

416

52 261 313 418
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1

A T A B'L E of

Diff .

2

5 7
8

9

524

526

528

157

158

314

316

|వ
ి
హ
ా

||

52

53

53

53

53

158

105

105

106

106

106

107

210

210

211

212

213

214

159

160

160

262

263

264

265

266

267

530

532

533

317

318

319

320

367

368

370

371

372

374

419

421

422

424

426

427

472

473

475

477

479

48153

214536 ,

538

540

542

54

54

54

54

54

55

268

269

270 .

107

108

108

108

109

109

161

161

162

163

163

164

215
216

217 271

322

323

324

325

326

328

375,

377

378

379

381

382

4291

430

432

434

435

437

482

484

486

488

490

491

544 218

218

27?

273546

1548 164

550

552

554

55

55

55

384

385

386

438

440

442

110

IIO

iio

III

III

112

219

220

221

222

222

223

165

166

166

167

167

274

275

276

277

278

279

329

330

331

332

334

335

493

495

497

499

500

502

38855

56

56

556

558

389 445

446391

112 168 280560

562

564

566

56

so
281

336

337

56 338

224

225

226

226

227

228

169

169

170

170

171

57

57

57

282

283

28+

285

44-3

450

451

453

454

392

393

395

396

398

399

340

341

342

563

570

904

SÓ6

508

50g

511

513456

57

57

515343

344

572

574

576

578

580

382

172

172

173

173

174

173

229

230

230

23 !

232

233

58

58

286

287

288

289

290

291

346

916

518

458

459

461

462

464

406

400

401

403

405 :

406

407

58

347

348

349

520

522

52458

234

234

292

293

294

409

410

584

586

588

590

5,2

594

235

58

59

59

59

59

59

175

176

176

177

178

412

236

350

352

353

354

355

356

295

467

469

470

472

474

275

526

527

529

531

533

535

237

413

414

416178

296

297238

238 358

8
6
8

279

417

419

538

538

596

598

600

62

604

606

179

179

190

181

181

182

60

60

61

4201

298

299

300

301

352

303

240

241

242

242

359

360

361

332

364

365

366

367

421

423

424

540

542

544

545
--

61

61

182

183

cos

610

612

614

616

426

427

243

214

215
61 184

61 368

428

430

431

246

246

247

62

547

549

551

553

354

556

184

185

185

186

618 62 433

477

478

480

482

483

485

486

488

490

492

493

494

496

498

499

sol

502

504

506

507

509

510

512

514

24862

62

62

187

187

63

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

188

188

189

63

63

558

560

562

563

365

567

569

571

572

574

63

63

64

64

64

190

190

191

191

192

193

576

64

515

517

193

194

194

195

322

323

324

325

578

580

581

583

585

587

518

190 326

II2

113

113

114

114

114

iis

115

116

116

116

117

117

118

118

118

119

119

120

I 20

120

121

121

i22

122

122

123

123

124

370

371

620

622

624

626

.628

630

124

124

125

125

126

126

434

435

437

249

250

250

251

252

372

373

374

376

377

378

438 .

440

441

632

634

, 636

638

640

642

126

127

127

128

128

128

379

980

382

383

394

385

386

442

444

445

447

448

449

253

254

254

255

256

297

253

258

259

260

261

262

644

646

648

690

652

654

64

65

65

65

65

65

129

129

130

130

130

131

388

389

451

452

454

455

456

458

390

391

392

520

522

523
196 327 580



PROPORTIONAL PARIS.
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Diff . 2 3 4 s 6
z 8

-

656

658

660

66

66

66

131

132

132

13 ?

133

133

197

197

198

199

199

200

262

263

264

265

266

266

662

664

666

66

328

329

330

331

332

333

394

395

396

397

393

400

459

461

452

463

465

466

525

526

578

530

531

533

590

592

594

596

598

599

66

67
-

534668

670

672

674

676

678

67

67

67

67

536

134

134

134

135

135

203

201

202

202

203

203

267

268

269

270

270

271

334

335

336

337

338

339

401

402

403

404

405

407 :

468

469

470

472

473

601

603

605

607

608

610

538

539

541

542

68

68 136 475

408

409

68

68

68

69

69

680

682

684

686

688

690

136

136

137

137

138

138

612

614

616E 410

272

273

274

274

275

204

205

205

206

206

207

340

341

342

343

314

345

476

477

479

485

482

483

412

413

414

544

546

547

549

.550

552

617

619

276 621

484

486

692

694

696

698

700

702

138

139

139

140

554

555

69

69

70

70

70

70

208

208

209

209

210

211

277

273

278

279

250

346

347

348

349

350

351

415

416

417 .

419

420

421

557
487

489

490

491

623

625

626

628

630

558

140 560

140
231

562 632

634704

706

708

710

712

714

70

71

71

71

71

71

422

424

425

635

141

141

142

142

142

143

211

212

212

213

214

214

282

282

283

284

352

353

354

355

356

357

563

565

566

492

494

496

497

493

500

508426

427

428

285

637

639

641

643
286

570

571

716

718

|
8
8
8
8
8
6

|
6
6
6
6
8
8

8
8
8
8
8
3

[
$
$
g
g
g
g

|
R
O
N
A
N
A

-
S
S
S
S
S

|
S
S
S
S
A
N

A
T
T
S
S
S

<
2
8
8

%
カ
カ
ア
、

パ
パ

パ
パ

パ
ド

358

359

573

574

720

722

724

72

72

72

72

72

73

363

143

144

144

14+

145

145

215

215

216

217

217

218

286

257

283

289

290

2,0

430

431

432

433

434

436

501

503

904

505

507

576

578
361

362

363

644

646

618

650

652

653726 508

579

581
--

140 364 437728

730

732

582

584

655

657438146

146

73

73

73

73

74

74

218

219

220

220

221

221

291

292

293

294

294

2,5

m
m
m
m
m

586

510

511

512

514

sis

517

6 :9

303

365

367

368

369

734

439

440

442

443

147

147

148

587

589

590

148 296 444

445

74

74

74

75

75

75

651

662

664

666

668

670

671

148

149

149

190

150

518

519

521

522

524

525

297

298

2,8

297

300

446

448

449

450

673

675

222

223

223

227

224

225

226

226

227

227

228

229

370

371

372

373

374

375

376

377

378

379

380

381

677326

-528 679

75

75

76

76

76

75

150

ISI

15 !

152

152

152

301

302

302

303

304

305

306

529

531

532

533

451

452

454

455

456

457

458

460

461

462

463

464

382 535

306

76

77

77

77

77

77

153

153

154

154

154

155

229

230

230

231

232

232

307

308

383

384

385

536

538

539

540

542

309 386

310 387

388
78

78

155

196

156

466

467

543

545

233

233

234

235

235

46878

78

78

546

155

736

738

740

742

744

592

594

595

597

598

600

746

748

750

752

754

756

758

760

762

602

603

605

606

608

610

680

682

634

686

611

613

614

616

618

619

688

689

691

693

695

697

699

700

702

764

766

763

770

772

774

776

778

780

782

784

786

389

390

310

311

312

313

314

314

621

622

624

626

627

629

157

157

391

392

393

469

470

472

547

549

552

704

706

70779 236
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A T A B L'E of

Diff ..

-

2 3 4 5

6

7 8

158 630315

316

317

632

93+

788

790

792

794

796

798

79

79

79

79

80

o

236

237

238

238

239

239

158

158

159

159

160

394

395

596

397

393

399

473

474

475

477

478

479

552

553

554

596

557

559

518

709

711

713

715

717

718

635

318 637

638319

800

802

80

80

320

321

560

561

640

642

804 8o

81

160

160

161

161

162

162

240

241

241

242

242

213

3 22

322

400

4I

402

403

404

405

489

481

482

484

485

486

806

808

810

643

645

563

564

566

467

725

722

724

725

727

729

81

81

323

324

646

648

81 325

325

812

814

816

818

820

822

162

163

I69

164

164

164

81

82

82

82

82

326

244

244

245

245

246

247

406

407

408

409

410

411

487

488

490

491

492

493

568

570

571

572

574

575

650

6yI

653

654

6SX

68

731

733

734

736

738

740

327

328

329 -

82 577

83

824

826

828

830

832

834

83

I65

165

166

166

166

167

247

218

248

219

250

250

83

83

330

330

331

332

333

334

412

413

414

415

416

417

578

580

494

496

497

498

499

500

659

661

662

664

666

667

742

743

745

747

749

751

581

582

58483

84 418 753

75484

84

836

838

840

842

844

846

167

168

168

168

16၄

169

251

250

252

2 ; 3

253

254

334

335

336

337

502

503

504

gos

419

420

421

422

423

585

587

588

589

591

592

84

669

670

672

674

675

677

756

758

84 338

338

503

508

76၀

76185

-

254848

850

852

854

856

858

85

85

85

85

86

86

170

170

170

171

170

172

339

340

341

242

342

343

424

425

426

427

၀၄

510

511

512

514

515

594

595

18

598

599

601

678

680

682

683

635

686

763

765

767

769

771

773

423

429

516860

862

864

866

868

870

688

6၄ဝ

86

86

86

87

172

172

173

173

174

174

6وا

344

345

346

346

347

348

602

63

65

రం

517

518

520

521

692

87 603

6၀၃

64

69587 522

430

437

432

433

434

435

436

437

438

439

440

441

872

874

876

878

880

87

87

88

88

88

88

174

175

175

349

350

350

351

352

353

523

524

526

527

528

529

5II

612

613

615

616

617

176

176

176

774

776

778

779

781

783

785

787

789

791

793

795

796

797

799

801

698

699

701

702

704

7c6
882

88

89

89

177

177

178

354

354

355

356

357

442

443

444

445

884

886

888

8၁ဝ

892

894

896

898

900

530

532

533

534

535

619

620

622

623

624

89 178

707

709

710

712

714

715

446 803

ဝ358 536 636

717

718

627

629

630

447

448

449

450

451

453

454

538

539

540

542

544

806

o8

8 to

813

815

818

ဝ3

906

969

632

634

636545

( 28 821
912

915

456

457

459

823

918

547

549

551

553

554

46

826

824

832

255

256

256

257

257

258

259

259

26

260

261

232

262

263

263

264

265

S9

89

178

179

90

90

၄၀

90

JI

9I

179

180

180

181

131

182

265

266

266

267

268

268

269

269

270

271

272

273

274

274

275

276

277

278

720

722

725

727

358

359

360

361

363

364

365

366

367

368

370

371

182

183

184

184

185

185

91

91

92

92

92

93

640

643

730

732

734

737

739

942

921

924

927

645

647

649

452

463 556
834



PROPORTIONAL PARIS.
37

Diff.

2

3 4 5

6

7

83

9
-

186 465 558 744

456

468

93

93

94

94

651

653

655

746

930

933

936

939

942

945

837

839

8.72

187

187

188

188

189

279

280

281

282

283

283

372

373

374

376

377

378

56o

562

563

565

567

469

471

472

657

749

751

754659

661

848

85094
753

379 569 755 85395

95
380

948

951

954

957

960

474

475

477

664

656

608

850

95

190

190

191

191

192

193

284

285

286

287

288

289

761

763

766

859

861

571

572

574

576

578

67כ

382

383

384

395

୨୪

96

96

478

480

486

864758672

674963 770 837

193
386 483

481388

773

775

97

97

97

97

580

581

583

194

194

195

196

486

290

291

292

292

293

294

676

678

680

682

685

687

389

390

391

392

497

869

872

875

878

880

883

585

587

778

780

782

785

98

98

489

490196 587

295 699

091295

492

493

495

98

99

99

99

99

ICO

297

394

395

396

397

398

400

693

6952y8

590

592

594

596

599

599

787

790

792

794

797

799

886

888

891

894

897

899

496

299

300

498

499

697

699

502

504

633

635

603

703

706

709

804

807

904

908

105

101

101

102

102

' 102

301

303

304

305

402

404

405

407

408

410

505

508
yi2

712

810

814

817306

610

613

615

510

512

715

717

915

912

923307 820

720

723

823

826

925103

103

104

194

104

105

726

309

310

315

312

313

315

412

413

415

416

514

516

518

520

522

524

617

620

622

625

627

629

830

833

836

839

729

731

734

418

420

316

317

526

528

530

632

634

637

421

423

424

426

105

106

105

106

107

107

318

737

740

743

745639

842

816

849

852

855

858

319

321

322

428

532

534

536

641 748

429 644
751

108
852646

6 : 9 855
108

108

109

109

IIO

61

323

324

325

327

431

432

434

436

437

439

538

540

542

544

754

757

759

762

735328 546

548

653

656

658

868

871

874

878

881

329 758

771

773 884

550

552

554

330

331

333

334

335 .

110

110

III

III

112

11 2

440

442

444

445

447

651

663

655

638

776

550

887

890

89+

897

558 670

779

782

785330 448 673

675 787 900

677 903

112

113

113

114

114

117

337

339

340

341

342

343

450

452

453

455

456

560

562

561

566

568

570

572

799

793

795

799

801458

345 574IIS

115

804

807576

116
810578

9

813580

582 815

584 818

966

969

972

975

978

981

984

987

990

. 993

996

999

197

197

198

199

199

200

1005

1009

1013

1017

1021

1025

201

202

203

203

204

205

1029

1033

1037

1041

1045

1049

206

207

207

208

209

210

930

933

937

941

944

1053

1057

1061

1065

1069

1073

211

211

212

213

214

215

949

951

955

959

962

906

969

973

977

980

984

987

1077

1081

1085

1089

1093

1097

215

216

217

218

219

219

IIOI

1105

I109

1113

220

221

222

223

223

22+

991

994

998

; 1117

1002

1005

1009
1121

: 1125

I12 )

1133

1137

1141

1145

225

226

227

227

228

229

906

910

913

916

1013

1015

102 )

1023

1027

1031

680

682

685

687

689

692

694

697

699

701

1149

1153

1157

1161

1165

1169

230

231

231

232

233

234

345

347

348

460

461

463

464

466

468

919

922

925

923

932

935

116

116

117

1034

1038

104 I

10.45

1049

1052

349

351

H h h
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Dift . 2 3 5

6

7 .
8

9—

235 821

235

1173

1177

1181

1185

1189

1193

117

118

118

118

119

119

236

237

352

353

354

355

357

358

469

471

472

474

476

477

586

588

500

592

594

596

704

706

709

711

713

824

827

829

832

835

1056

1059

1063

1067

1070

1074

238

239 716

5981197

1201

1 205

1209

1213

1217

120

120

120

121

121

122

359

360

361

363

364

365

479

480

482

484

485

487

718

721

723

725

728

730

600

602

604

606

608

838

841

843

846

849

852

1077

1081

1684

1083

1092

1095

1221

1225

1229

1233

1237

1241

122

122

123

123

124

124

366

367

369

370

371

372

488

490

492

493

495

496

610

612

614

616

618

732

735

737

740

742

745

855

857

860

863

866

869

1099

1102

I106

I110

1113

1117620

- O

124 4981245

1249

1253

1257

1260

1263

871

874

877

125

125

126

126

126

373

375

376

377

378

379

622

624

626

628

630

631

Soo

501

503

504

gos

747

749

752

754 880

1120

1124

1128

1131

1134

1137

882756

758
884

8871267

127 1

1235

1279

1283

1287

127

127

127

128

128

129

380

381

382

384

385

386

3o7

508

S10

512

513

515

633

635

637

639

641

643

760

763

765

767

770

772

890

892

895

898

901

1140

1141

1147

IISI

1195

. 1158-

516 645

518

129

129

130

130

131

131

1291

1295

1299

1303

1307

1311

387

388

389

391

392

393

647

649520

775

777

779

782

784

787

904

906

909

9 12

915

1162

1165

1169

1173

1176

1180

521

523

524

651

653

655 918

394

3.96

1315

1319

1323

1327

1331

1335

131

132

132

133

133

133

397

398

399

400

526

528

529

531

532

534

657

659

661

663

789

791

794

796

799

801

920

923

926

929

932

934

1183

1187

1191

1194

1198

1201

665

667

536134

134

135

135

135

402

403

404

405

406

408

669

671

673

675

677

679

681

803

806

808

811

937

940

943

946

918

651

1205

120y

1212

1216

1219

1223

813

136 815

818

820

823

683

136

137

137

137

138

138

685

1339

1343

1347

1351

1355

1359

1363

1367

1371

1375

1379

1383

1387

1391

1395

1399

1403

1407

687
825

409

410

411

412

414

415

416

417

954

957

960

962

965

968

1227

1230

1234

1237

1241

1245

827

830

832 1248139

139

140

140

140

418

420

421

422

835

837

839

842

844

847

849

971

974

976

979

982

985

988

1252

1255

1259

1263

1266141

4231411

1415

1420

1425

1430

1435

141

141

142

142

990

852

855

1270

1273

1278

1282

1287

1291

938

942

945

948

951

954

239

240

241

242

243

243

958

961

964

967

970

974

244

245

216

247

247

248

977

980

983

986

990

993

249

250

251

251

252

253

996

999

1002

1006

1008

1010

253

294

255

256

257

251

1014

1017

1020

1023

1026

1030

258

259

260

261

261

262

1033

1036

1039

1042

1046

1049

1052

1055

1058

1062

1065

1068

263

264

265

265

256

267

268

269

269

270

271

272

537

539

540

542

544

1071

1074

1078

1081

1084

1087

273

273

274 .

545

547

548

sso

552

553

27,5

276

277

1090

1094

1097

I 100

I103

1106

689

691

693

695

697

699

701

703

277

273

279

280

281

281

II 10

1113

I116

1119

I122

1126

555

556

558

559

561

563

564

566

568

570

572

574

282

283

284

285

286

287

424

426

427

429

430

705

707

710

712

715

717

1129

1132

1136

1140

1144

1148

994

997

1001

1004

143 858

143 863



PROPORTIONAL PARIS. 39

!

Diff. 3 5 7 .

9

576 725 864

857

1440

1445

1450

1455

1460

1435

144

174

145

145

140

432

433

435

288

289

290

291

292

293

578

580

5ô2

722

725

727.

730

732

870

873

1008

1011

1015

1018

1022

1025

436

438

1192

1156

1160

1164

1168

1172

1296

1300

1305

1309

1314

1318

876584

586116 439
879

588 1029

1032

1470

1475

1480

1485

1490

1495

147

147

148

148

149

149

294

295

296

297

298

441

442

444

445

447

448

1036

590

5.92

594

596

598

735

737

740

742

745

747

882

885

1 888

891

894

897

1176

1180

1184

1188

1192

1196

1039

1043

1046

1323

! 327

1332

1336

1341

1345,299

1500

1505

1910

1515

1920

1925

150

150

191

151

IS2

192

300

301

302

303

304

305

450

451

453

454

456

457

600

602

604

606

608

610

750

752

755

757

760

762

900

903

906

909

912

915.

1050

1053

1057

1сбо

1064

1067

I 200

1204

1 208

1212

1216

1220

1350

1354

1359

1363

1368

1372

1530

1535

1940

1545

1550

1955

153

153

154

194

155

155

306

307

308

309

310

311

459

460

462

463

465

436

612

614

616

618

620

622

765

767

770

772

775

777

918

921

924

927

930

933

1071

1074

1078

1:81

1085

1088

1224

1228

1232

1236

1240

1244

1377

1381

1386

1390

1395

1399

1561560

1565

1570

1575

1980

1585

312

313

314

156

157

157

468

469

471

472

474

475

624

626

628

630

632

780

782

785

787

790

792

936

939

942

945

948

1092

1095

1099

I 102

IICO

1248

1252

1256

1260

1264

1 268

1404

1408

1413

1417

1422

1426

158

315

316

158 317 634 949 1109

477

478

7951590

1595

1600

1605

1610

1615

159

159

163

160

161

161

480

318

319

320

321

322

323

636

638

640

642

644

676

777

doo

802

8ος

807

481

483

484

954

957

960

963

956

969

1113

1116

1120

1/23

1127

1130

1272

1278

1280

1284

1288

1292

1431

1435

1440

1444

1449

1453

-

486
324

325 487

972

975

162

162

163

163

164

164

320

327

978489

490

492

493

1134

1137

1141

1144

1148

1191

1296

1300

1304

1308

1312

1316

1458

1462

1467

1471

1476

1480

328

329

981

984

987

165

165

1620

1625

1630

1635

1640

1645

1650

1655

1660

1665

1670

1675

1680

1685

1690

1695

1700

1705

166

166

167

167

330

331

332

333

334

335

336

337

495

496

498

499

Sol

502

990

993

996

999

1002

1005

1155

1158

1162

1165

1169

1172

1320

1324

1328

1332

1336

1340

1485

1489

1494

1498

1503

1507

338

168

163

169

159

170

170

504

505

507

508

510

sel

648 810

650 812

652 815

654
817

656 820

658 822

660 825

662 827

664 830

666 832

668 835

670
837

672 840

674 842

676 845

678 847

680 850

682 852

684 855

686 857

688 860

690
862

692 865

694 867

696 870

698 872

700 875

702 877

704 880

882

1008

1011

1014

1017

1020

1023

1025

1029

1032

1035

1C38

1041

339

340

341

342

343

344

345

346

347

1344

1348

1352

1356

1360

1364

1368

1372

1376

513

514

1710

1715

1720

1725

1730

1735

516

171

171

172

172

173

173

1176

1179

1183

1186

1190

1193

1197

1200

1204

1207

1211

1214

1218

1221

1225

1228

1232

1235

1512

1516

1521

1525

1530

1534

1939

1543

1548

1552

1957

1561

1966

1570

1575

1579

1984

1588

1380517

519

520

1384

1388

1740

1745

1750

1755

1700

1765

174

174

175

175

522

523

525

348

349

350

351

352

353

1044

1047

1090

IOS 3

1036

1052

1392

1396

1400

1404

1408

1412

526

176

176

528

529 766

Hhh 2
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Diff . 1

2

3 4

5

7

7

8
9

C

1770

1775

1780

1785

1790

1795

177

177

178

178

179

179

354

355

356

357

531

532

534

555

537

708

710

712

714

716

718

885

837

890

892

895

897

1239

1242

1216

12.19

1253

1256

1416

1420

1424

1428

1432

1436

1993

1997

1602

16.6

1611

1615

358

359 548

5401800

1805

1810

1815

1820

1825

180

180

181

181

182

182

360

361

362

363

364

365

541

943

544

546

720

722

724

726

728

730

goo

902

905

907

910

912

1260

1253

1267

1270

1274

1277

1440

1444

1448

9452

1456

1460

1620

1624

1629

1633

1638

1642547

183 366

183 367

915

917

184

1830

1835

1840

1845

1850

1855

368

184

185

185

$49

$ 50

552

553

555

556

920

369

370

371

732

734

736

738

740

742

1281

1284

1288

1691

1295

1298

1464

1468

1472

1476

1480

1484

1647

169!

1656

1660

1665

1669

00

136

186

1860

1865

1870

1875

1880

1885

187

187

372

373

374

375

376

377

558

559

561

562

564

sos

744

746

748

750

752

75+

1302

1305

1309

1312

1316

1319

1488

1492

1496

1500

1504

1508

1614

1678

1683

1687

1692

1696

188

188

3781890

1895

1900

IGOS

1910

1915

189

189

190

190

191

191

379

380

381

382

383

367

568

570

571

573

574

756

758

760

762

764

766

1323

1326

1330

1333

1337

1340

1512

1516

1520

1524

1528

1532

1701

1735

1710

1714

1719

1723

384

385

1920

1925

1930

1935

1940

1945

192

192

193

193

194

194

385

576

577

579

580

582

583

768

770

772

774

776

778

1344

1347

1351

1354

1358

1361

1536

1540

1544

1548

1552

1556

1728

1732

1737

1741

1746

1750

585

586

1795

1759

780

782

784

786

788

790

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

2000

2010

195

195

196

196

197

197

198

198

199

199

200

201

1365

1368

1372

1375

1379

1382

1386

1389

1393

1396

1400

1407

1560

1564

1568

1572

1576

1980

1584

1588

1992

1590

1600

1608

792

794

796

2020

2030

2040

2050

2060

2070

202

203

204

205

206

207

1414

1421

1428

1435

1442

1449

1456

1463

1470

1477

1484

1491

1616

1624

1632

1640

1648

1656

1664

1672

1680

1688

1696

1704

1764

1768

1773

1777

1782

1786

1791

1795

1800

1809

1818

1827

1836

1845

1894

1863

1872

1881

1890

1899

1908

1917

1926

1935

1944

1953

1962

2080

2090

2100

2110

2120

2130

208

209

210

211

212

213
-

2140

2150

2160

2170

2180

2120

214

215

216

21

1062

1065

IC68

1071

1074

1077

1080

1083

1086

1089

1092

1095

ios

1101

1104

1107

IIIO

1113

922

925

927

930

932

935

937

940

942

1116

3119

1122

1125

1128

1131

945

977

950

952

955

957

1134

1137

1140

1143

1146

1149

387

388

389

.960

962

965

967

970

972

1152

1155

1158

1161

1164

1167

390

391

392

393

394

395

388

589

591

592

975

977

980

982

935

987

1170

1173

1176

1179

1182

1185

1188

1191

1194

1197

1200

1206

396

397

398

399

400

402

594

595

597

598

600

603

798

800

804

990

992

995

997

1000

1005

606

607

612

615

618

621

808

812

816

820

824

828

1010

1015

1020

1025

1030

1035

I 212

1218

1224

1230

1236

1242

1248

1254

1260

1266

1272

1278

404

406

408

410

412

414

416

418

420

422

424

426

428

430

432

434

436

438

625

627

630

633

636

639

832

836

840

844

848

852

850

860

864

868

872

876

1040

1045

1050

1055

1060

1065

1070

1075

1080

1085

1090

1095

642

645

648

651

654

657

1284

1290

1295

1302

1308

1314

1498

1505

1512

1919

1526

1533

1712

1720

1728

1736

1744
218

219

1752 1971



PROPORTIONAL PARTS.
41,

Diff . 3 4. 5 . 6
7. 8 .

91

2200

2210

2220

2230

2240

2250

1760

1768

220

221

222

223

224

225

660

663

666

669

440

442

444

446

448

450

1100

1105

I110

1115

1120

1125

1320

1326

1332

1338

1344

1350

1540

1547

1954

1561

1968

1975

672

1980

1989

1998

2007

2016

2025

1776

1784

1792

1800675

1130

1135

1582
2260

2270

2280

2290

2300

2310

226

227

228

229

230

231

452

454

456

458

460

452

678

681

684

687

690

693

1140

1356

1362

* 1368

1374

1808

1816

1824

1832

1840

1548

1989

1596

1603

1610

1517

1145

1150

1155

2034

2043

2052

2061

2070

2079

1380

1386

18962320

2330

2340

2350

2360

2370

1864

1872

232

233

234

235

236

237

454

466

468

470

472

474

696

699

* 702

705

708

711

1160

1165

1170

1975

1180

1185

1392

1398

1404

1410

1416

1422

1624

1531

1638

1645

1652

1659

1880

1888

1896

2088

2097

2106

2115

2124

2133

7142380

2390

2400

2410

2420

2430

238

239

240

241

2.42

243

476

478

480

482

484

486

717

720

723

726

729

1190

1195

1 200

1205

1210

1215

1428

1434

1440

1446

1452

1458

1666

1673

1680

1687

1694

1701

1904

1912

1920

1928

1936

1944

2142

2151

2160

2169

2178

2187

12202410

2450

2460

2470

2480

2490

244

275

246

247

248

249

488

490

492

494

732

735

738

741

744

747

1225

1230

1235

1240

1245

1464

1470

1476

1482

1708

1746

1722

1729

1736

1743

1952

1960

1968

1976

1984

1992

2196

2205

2214

2223

2732

2241

1488496

498 1494

-

250

25 1

2500

2519

2920

2530

2540

2550

5२०

502

904

506

508

510

252

-253

254

255

750

753

756

759

7.2

765

1250

1255

1260

1265

1500

1506

1512

1918

1524

1530

1750

1757

1764

1771

1778

1785

2000

2008

2016

2024

2032

2040

2250

2255

2268

2277

2286

2295

1270

1275
OSO

512

514

256

257

258

259

260

261

516

518

520

522

768

771

774

777

780

783

1536

1542

1543

1554

156)

1566

2048

2056

2064

2072

2080

2088

2560

2570

2580

2590

2600

2610

2620

2630

2640

2650

2660

2670

2680

2690

2700

2710

2720

: 2730

1792

1799

1806

1813

1820

1827

1834

1841

1848

1855

524

2304

2313

2322

2331

2340

2349

2358

2367

2376

2385

2394

2403

786

526

528

1280

1285

1290

1295

1300

1305

1310

1315

1320

1325

1330

1335

1340

1345

1350

1355

1360

1365

789

792

795

798

801

1572

1578

1584

1590

1596

1602

2096

2104

2112

2120

2128

2136

530

532

534

262

263

264

265

236

267

263

269

270

271

272

273

1862

1869

1876535 1608

538 1883

540

804

807

810

813

816

819

2144

2152

2160

2168

2176

2184

2542

544

5.4
6

548

1614

1620

1626

1632

1638

1644

1650

1656

1662

1668

( 1674

2412

2421

2430

2439

2448

2457

2466

2475

2484

2493

2502

2911

274

275

276

277

1890

1897

1904

1911

1928

1935

1942

1949

1955

1963

822

825

828

831

837

837

840

843

846

849

852

1370

1375

1380

1385

! 390

1395

278

2102

2200

2208

2215

2224

2232

2740

. 2750

2760

2770

2780

2790

2800

2810

2820

2830

13840

2890

550

552

554

1553

558

500

$ 562

554

566

, 168

, 1686

880

884

888

893

$96

goo

904

908

912

: 916

920

924

928

932

936

940

944

948

952

956

обо

964

968

972

976

980

984

988

992

996

1000

1004

1008

1012

1016

1020

1024

1028

1032

1036

1040

104.4

1048

1052

1056

1060

1064

1068

1072

1076

1080

1084

1088

1094

1096

I100

1194

1108

1112

1116
279

280

281

282

283

284

285

II 20

1124

1128

1132

1136

1140

1400

1405

1410

1415

11201

1692

1698

1704

17.10

1970

1977

1984

1991

1998

2005

2240

2248

2256

2264

2272

2280

2520

2529

2538

2547

2555

2,65

568

570
895 1425
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A TABLE of

1

Diff.

2

3 5

6

7 9

2860

2870

2880

2890

2900

2910

286

287

288

289

290

291

572

: 574

576

578

858

861

864

867

870

873

1144

1148

1152

1156

1160

1164

1430

1435

1440

1445

1450

1455

1716

1722

1728 .

1734

1740

1746

2012

2019

2026

2033

2040

2047

2288

2296

2304

2312

2320

2328

2574

2583

2592

260

2610

2619

580

582

2920

2930

2940

2950

2960

2970

2y2

293

294

295

296

297

584

586

588

590

592

594

876

879

882

.885

888

891

1168

1172

1176

1180

1184

1188

1460

1465

1470

1475

1480

1485

1752

1758

1764

1770

1776

1782

2054

2061

2068

2075

2072

2079

2336

2344

2352

2360

2368

2376

2628

2637

2646

2655

2664

2673

17882980

2990

3000

3015

3020

3030

298

299

300

301

302

303

596

598

600

602

604

606

894

897

900

903

906

909

1192

1196

I 200

1204

I 208

1212

1490

1495

1500

150 ;

1910

1915

1794

1 300

1806 .

1812

1818

2086

2093

2100

2107

2114

2121

2384

2392

2400

2408

2416

2424

2682

2591

2700

2709

2718

2727

304

305

306

3040

3050

3060

3070

3080

3090

608

610

612

: 614

616

912

915

918

921

924

527

1216

1220

1224

1228

.1232

1236

1520

1525

1530

1535

1540

1545

1824

1830

1836

1842

1848

1854

2128

2135

2142

2149

2156

2163

2432

2440

2448

2456

2464

2472

2736

2745

2754

2763

2772

2781

307

308

309 618

O

930

933

3100

3110

3120

3130

3140

3150

936

310

311

312

313

314

315

620

622

624

626

628

630

11240

1244

1248

1292

1256

1260

1550

1555

1560

1565

1970

1575

1860

1966

1872

1878

1884

1890

2170

2177

2184

2191

2198

2205

2480

2488

2496

2504

2912

2520

939

942

945

2790

2799

2808

2817

2826

2835

1580948

951

1896

1902

3160

3170

3180

3190

320

3210

316

317

318

319

320

321

632

634

636

638

640

642

1908

1264

1268

1272

1276

1280

1284

954

957

960

963

1585

1590

1595

1600

1605

2212

2219

2226

2233

2240

2247

2528

2536

2544

2552

2560

2568

1914

1920

1926

2844

2853

2862

2871

2880

2889

/

322

323

324

325

326

327

644

646

648

650

652

654

966

969

972

975

978

981

1288

1232

1296

1300

1304

1610

1615

1620

1625

1630

1635

1640

1645

1650

1932

1938

1944

1950

1956

1962

2576

2584

2592

2500

2608

2616

2898

2907

2916

2925

2934

2943

3220

3230

3240

3250

3260

3270

3280

3290

3300

3310

3320

3330

1308

2254

2261

2268

2275

2282

228 9

2296

2303

2310

2316

2324

2331

320

329

330

331

332

333

656

658

660

662

664

666

984

987

990

993

996

999

1312

1316

1320

1324

1328

1332

1655

1968

1974

1980

1986

1992

1998

2624

2632

2640

2648

2656

2664

2672

2680

2688

2696

2704

2712

668

670

3340

3350

3360

3370

334

335

336

337

1660

1665

1670

1675

1680

1685

1690

1102

1005

IV08

1011

1014

1017

672

1336

1340

1344

1349

1352

1356

674

2952

2961

2970

2979

2988

2997

3006

3015

3024

3033

3042

3051

3060

3069

2004

2010

2016

2022

2028

2034

3380 338 676

6783390 339

2338

2345

2352

2359

2366

2373

2380

2387

2394

2401

2408

2415

1695

3400

3410

3420

3430

3440

3450

680

682

684

686

1020

1023

1026

1029

1032

1035

1360

1364

1368

1372

1376

1380

1700

1705

1710

1715

1720

1725

2040

2046

2052

2058

2064

2070

3078

688

3087

3096

3105

2720

2728

2736

2744

2752

2760

2768

2776

2784

2792

2800

2808

3460

3470

3480

3490

3505

3510

340

341

342

343

344

345 650

692

694

626

698

700

702

346

347

348

349

350

351

1038

1041

1044

1047

1050

1053

1384

1388

1392

1396

1400

1404

1730

1735

1740

1745

1750

1755

2076

2082

2088

2094

2100

2106

2422

2429

2436

2443

2450

2457

3114

3123

3132

3141

3150

3159



PROPORTIONAL PARTS.
43

Diff. 3 4 5 Ő
7

9

li
3520

3530

3540

3550

3560

3168

3177

1760

1765

1770

392

353

354

355

356

357

704

706

708

710

718

714

1056

1059

1062

1065

1068

1071

1408

1412

1416

1420

1424

1428

2112

2118

2124

2130

2136

2142

1775

2464

2471

2478

2485

2492

2499

2316

2824

2832

2840

2848

2856

3185

1780

1785

3195

3204

3213
3570

716 2864

2872718

3580

3590

3600

3610

3620

ვხვბ

358

359

360

361

302

363

720

728

724

726

1074

1077

1080

1083

1086

1089

1432

1436

1440

1444

1448

1452

1790

1795

180o

1805

1810

1815

2148

2154

2160

2166

2172

2178

2506

2513

2520

2927

2534

2541

2880

2888

2896

2904

3222

3231

3240

32.19

3258

3261

3640

3650

3660

3670

3680

3693

364

365

366

367

368

369

728

730

732

734

736

238

1092

1095

1098

1101

1104

1107

1456

1460

1464

1458

1472

1476

1820

1829

1830

1835

1840

1845

2184

2190

2196

2202

2208

2214

2548

2955

2562

2569

2976

2583

2912

2920

2928

2936

2944

2952

3276

3285

3394

3303

3312

3321

3700

3710

3720

3730

3740

3750

370

371

372

373

374

375

740

742

744

746

748

750

INIO

1113

1116

1119

1122

1125

1480

1484

1488

1492

1496

1900

1850

1895

1860

1865

1970

1875

2220

2226

2232

2238

2244

2250

2590

2597

2604

2611

2618

2625

2960

2768

2976

2984

2992

3000

3330

3339

3348

3357

3366

3375

3760

3770

3780

3790

3800

3810

376

377

378

379

380

381

752

754

756

758

760

762

1128

1131

1134

1137

1140

1143

1504

1508

1912

1516

1520

1524

1880

1885

1890

1895

1900

1905

2296

2262

2268

2274

2280

2286

2632

2639

2646

2653

2660

2667

3008

3016

3024

3032

3040

3048

3384

3393

3402

3411

3420

3429

3820

3830

3840

3850

3860

3870

382

383

384

385

386

764

766

768

770

772

774

1146

1149

1192

1155

1158

1161

1928

1532

1936

1940

1944

1948

1910

1915

1920

1925

1930

1935

2292

2298

2304

2310

2316

2322

2674

2681

2688

2695

2702

2709

3056

3064

3072

3438

3447

3456

3465

3474

3483

3080

3088

3096387
-O

O

776

778

3880

3890

3900

3910

3920

3930

780

782

784

786

1940

1945

1950

1953

1960

1965

3104

3112

3120

3128

3136

3144

1164

1167

1170

1173

1176

1179

1182

1185

1188

1191

1194

1197

7883940

3950

3960

3970

3980

3990

3492

3501

3910

3519

3528

3537

3546

3555

3564

3573

1552

1556

1560

1564

1568

1572

1576

1580

1584

1588

1992

1596

1600

1604

1608

1612

1616

1623

2328

2334

2340

2346

2352

2358

2364

2370

2376

2382

2388

2394

2400

2716

2723

2730

2737

2744

2751

2758

2765

2772

2779

2786

2793

2800

2807

1970

1975

1980

1995

1990

1995

790

792

794

796

798

3152

3160

3168

3176

3184 3582

3192

800

2406802

804

806

2814

1200

1203

1 206

1209

1212

1215

2000

2005

2010

2015

2020

2025

2412

2418

2424

2430

808

810

4000

4010

4020

4030

4040

4050

4060

4070

4080

4090

4100

4110

3200

3208

3216

3224

3232

3240

3248

3256

3264

3272

--

3591

3600

3609

3618

3627

3636

3645

3654

3663

3672

3681

3690

3699

2436

2442

2448

2454

2460

2466

1218

1221

1224

1227

1230

1233

1236

1239

1242

1245

1248

1351

3280

3288

2821

2828

2835

2842

2849

2856

2863

2870

2877

2884

2891

2898

2905

2912

2919

1624

1629

1632

1636

1640

1644

1648

1652

1656

1660

1664

1658

2030

2035

2040

2045

2050

2055

2060

2065

2070

2075

2080

2085

4120

4130

4140

4150

4160

4170

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

812

814

816

818

820

822

412

413

414

415

416

417

824

826

828

830

832

834

2472

2478

2484

2490

2496

2502

3296

3304

3312

3320

3328

3336

3708

3717

3726

3735

3744

3753



44
A TABLE of PROPORTIONAL PARTS.

1

H

3Diff .

3 4

65 8
7 9

14180 836

838

840

4190

4200

4210

4220

4230

418

419

420

421

422

423

1254

1257

1260

1263

1266

1269

1672

1676

1680

1684

1688

1692

2090

2095

2100

2105

2110

2115

2508

25 14

2520

2526

2532

2538

2926

2933

2940

2947

2954

2961

3344

3352

3360

3368

3376

3384

3762

3771

3780

3789

3798

3807

842

844

846

3392

3400
4240

4250

4260

4270

4280

4290

424

425

426

427

428

429

848

850

852

854

856

858

1272

1275

1278

1281

1284

1287

1696

1700

1704

1708

1712

1716

2120

2125

2130

2135

2140

2145

2544

2550

2556

2562

2568

2574

2968

2975

2982

2989

2996

3003

3408

3416

3816

382's

3834

3843

3852

3861

3424

3432

430

431

432

4300

4310

4320

860

862

864

1290

1293

1296

1720

1724

1728

2150

2155

2160

2580

2586

2592

3010

3017

3024

3440

3448

3456

3870

3879

3888

The End of the Table of PROPORTIONAL PARTS
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ACCOUNT
OF THE

Origine, Nature,Nature, Conſtruction , Uſes,

AND

Application of the preceeding TABLES
OF

L OG ARITHM S.

T

HE Invention of the Logarithms is In the former Volume I have briefly ſhewn the

juftly eſteemed one of the moſt uſeful Nature and Conſtruction of Logarithms in gene

Diſcoveriesin the Art of Numbers, and ral, which therefore I ſhall not repeat here ; but

accordingly has had an univerſal Re- go on with their Hiſtory, and the ſeveral Improve

ception and Applauſe. And the great Geometrici- ments which have beenmade in this Science, fome

ans of this Age have notbeen wanting to cultivate of which are only barely hinted at there.

this Subject, with all the Accuracy and Subtilty A. D. 1614. The Lord Neper publiſhed the

as a Matter of that Conſequence doth require ; firft Tables of Canon, or Natural and Artificial

and they have demonſtrated ſeveral very admira- Sines for each Degree and Minute of the Qua,
ble Properties of theſe Artificial Numbers, which dranr .

have render'd their Conſtruction much more fa- And whereas it was at his Choice to give to

cile, than by thofe operoſe Methods , at firſt uſed what Number he pleaſed theLogarithm 0, and

by their truly Noble Inventer, the Lord Neper ; whether to proceed by Way of Increaſe or De
and our Worthy Country-Man Mr. Briggs. creaſe, he choſe to make o the Logarithm of the

But ſome Account however of the firſt Inven- whole Sine 1ooooooo, that ſo the Multiplication

tion of theſe moſt uſeful Tables, 'tis proper to in- or Diviſion by the whole Sine (frequent in Tri
troduce here . gonometrical Calculation) might be diſpatched

Logarithms ( faith Dr.Wallis in his Algebra ) without Trouble, requiring here but the Addition
were firſt ofall invented, without any Example be- or Subtraction of o .

fore him that I know of, by John Neper, Baron of
And becauſe the Uſe of lefſer Sines and Num .

Merchifton inScotland, and by him publiſhed at bers leſs than the Radius or whole Sine , were

Edinburgh, A. D. 1614. and ſoon after by him- likely to be of more frequent Ule, than Tan

ſelf ( with the Affiftance of Henry Briggs, Pro- gents, Secants, and other Numbers greater than

feſſor of Geometry, firſt at London in Grefram . the Radius ;he choſe to give to thoſe leffer Numbers

College, and afterwards at Oxford) reduced to a AffirmativeLogarithms (increafing the Logarithms

berter Form and perfected. from o, as the Sines decreaſe) which he calls A

The Invention was greedily embraced (and de- bundants: Andconſequently Negative Logarithms

fervedly ) by Learned Men . ( which he calls Defectives) to greater Numbers.

Mr. Briggs upon the firſt Publication of it , was Deſigning thoſe by + , theſe by
fo pleaſed with it , that he preſently repaired into And by this means he directs how the Table of

Scotland, to conſultthe Author's Advice about it, Sines (with the Differences there inſerted) may
and be affiftant to him in the perfecting of it, and ſerve alſo for a Table of Tangents, and of Se

in calculating Tables for it;,which wasa Work cants ; ſo that this Canon is a compleat Canon,of
of great Labour, as well as fubtile Invention . Natural Sincs , and of Logarithmical Sines, Tan

And it was embraced and pro.noted abroad by gents, and Secanrs.

Benjamin Urfinus, John Kepler, Adrian Ulaca, Hé Mews alſo how this Table may be applied

PetrusCragerus, and others. to the Logarithmsof Abſolute Numbers ; but be

And at home,by Henry Gellibrand, who perfe- cavſe with ſome Trouble, he reſerves the fuller

cted the Trigonometria Britannica, which Mr. Briggs Account hereof to a farther Treatiſe.
began, but died before he had finiſhed it. In the Year 1619, the Lord Neper being then

So that in a ſhort time it became generally dead , the ſame was again publithed by his Son

known, and greedily embracedin all Parts, as of Robert Neper ; with ſomepofthumous Treatiſes of

unſpeakable Advantage ; eſpecially for Eaſe and his Father concerning the Conſtruction of this

Expedition in Trigonometrical Calculations. Logarithmical Canon, and concerning his De

Vol . II.
Iii

ſign



The Uſe of the Table of Logarithms. 1

ſign ( after Communication had with Mr. Briggs) | fame. For, by ſudducting the lower Number

of changing the Form of his Logarithms, making from the upper.
o, to be the Logarithm of 1 , ( of which he had

before given Notice in the Preface to his Rabdo -1 . 0000oco

logia, publiſhed in the Year 1617 ;) and concer +0. 5740313

ning ſome things pertaining to Trigonometry ;

with ſome Lucubrations of Mr. Briggs on the
is = -0.4259687

ſame Subject.

But the Lord Neper being dead the whole Work
And every one is left to his Liberty whether of

was devolved on Mr. Briggs, who (according to the two Ways (or what other Equivalent there

their joint Advice) making the Logarithm of 1 unto) he ſhall pleale to uſe.

to be o ; and of 10, 100, 1000, & c. to be 1, 2, In this Method Mr. Briggs hath calculated a

3 , &c. which he calls Indices, or Characteriſticks, Table of Logarithms(publiihed in the Year 1624 )

and which we may repute as Integer Numbers, for 20 Chiliads of Abſolute Numbers ( from I to

with fourteen Cyphers annexed, and efteem or 20,000 ; ) and again for 10 more ( from 90,000

value as 10 many places, or Decimal Fractions, to 100,000) and one Chiliad ſupernumerary (viz.

below the Place of Units, or of the Characteri- the Hundred and Firſt Chiliad ) that is, 31 Chi

ſtick : And berween theſe he ſets the intermediateliads in all .

Logarithm for the Intermediate Numbers. Before which is prefix'd a large Account of the

Ănd conſequently the Logarithm of being o, Nature and Conſtruction of the Logarithmical

the Logarithm of Fractions leſs than 1 , or of Canon, and the Uſes thereof ; and directing how

Numbers intermediate, between i and o, muft to ſupply the intermediate Chiliads, which are

be Negative Numbers, or Numbers leſs than o, here wanting. The whole intituled Arithmetica

which he calls Defective Logarithms, denoted by Logarithmica.

- (the Nole of Negative) prefix'd . The ſame was again publiſhed in 1628, by do

Now theſe Defective Logarithms may be two drian Olaca ( or Flack ) with a Supplement ( as

ways expreſſed ; either ſo as that the Note ofNe. Mr. Briggs directed ) of the Chiliads before omit- ..

gation ſhall affect the whole Logarithm , or ſo as red ; that is, in all of 100 Chiliads, with one

to affect only the Characteriſtick, (leaving the Supernumerary.

Reft of the Logarithm to be underſtood as Af- But in ſhorter Numbers extended but to 10

firmative.) Places below thatof the Integers, or Characteri
As for Example ; The Fraction }, or (which ſtick . And he ſubjoins alſo a Logarithmical Ca.

is equivalent) 0.375, This Fraction ſuppoſeth the non ofSines,Tangents, and Secants ( for Degrees

Numerator 3 to be divided by the Denominator 8 , and Minutes of the Quadrant) of as many Places.

which in Logarithms, is to be performed by Sub- Mr. Briggs proceeded to calculate a Trigono

tracting the Logarithm of 8, from that of 3 , and metrical Canon, Logarithmical, ſuited to that for

the Remainder will be the Logarithm of }, which Absolute Numbers to the Logarithms extending

will be then the Negative Number,-0.4259687. (as in that other) to 14 Places beſides the Chara

cteriſtick. And having before calculated a Table

Log. 3. 0. 4771213 . of Natural Sines, Tangents, and Secants ( for

Log. 8. 0 , 9030900. Degrees and Centeſis of Degrees) in Number

extending to 15 Places, he fitted thereunto a Ca

Log. š . - 0. 4259587 . non of Logarithmical Sines, and Tangents (be

cauſe thoſe of Secants might be ſpared ;) and a

Or thus ; For as much as the Logarithm of Treatiſe prefixed concerning the Conſtruction

375 , (ſuppoſing it to be an Integer Number) is thereof, with other Things pertinent thereunto
2. 5740313, And the depreſſing this to the Firſt, intending a further Treatiſe concerning the Uſe
Second or Third , or farther Place of Decimal of it .

Fractions, doth (without altering the Figures) Bur dying before this laſt was finiſhed , or the

divide the Value by 10, 100 , 1000, &c. which reft publiſhed ,Mr. Henry Gellibrand ſupplied this

in Logarithms is done by ſubtracting 1 , 2 , 3 , 65c. latter, and publiſhed the whole with the Title of
from the Characteriſtick, or Place of Integers Trigonometria Britannica, in the Year 1633. To

( 1, 2 , 3 , 83c. in that place being the Logarithms which is ſubjoin'd another Canon of Logarithmi
of 10 , 100, 1000, 8c.) ſuch Alteration of the Va- cal Sines, and Tangents, by Adrian Vlacg, for

lue (the Figures remaining) is done by altering Degrees, Minutes, and Tenth Seconds, extending

the Characteriſtick of the Logarithm , without val(as his former did ) to 10 Places beſides the Cha

rying the other Figures, in this Manner : racteriſtick ; and Mr. Briggs 20 Chiliads for Lo
garithms of Abſolute Numbers.

Log.
So that the whole Doctrine of Logarithms was

3750=3 . 5740313

by this time ſufficiently perfected , with conveni
Log. 375 =2. 5740313

ent Canons or Tables fitted thereunto in large

Log. 3715 = I. 5740313 Numbers : Of which alſo Petrus Cragerus gives an

Log. 3175 =0, 5740313
Account in the Preface to his Trigonometria Loga.

rithmica, Printed in the Year 1634, with his Lo
Log. 01375 = 1. 5740313

garithmical Tables, but in ſhort Numbers.

Log. 00375 = 2 . 5740313 And the Table of Logarithmsabove-mentioned,

( for 100 Chiliads of Abſolute Numbers, and of

Which two Forms, tho'they ſeem different, and Sines and Tangents to Degrees and Centeſms)

fome may rather chuſe the one, ſome the other ; were the ſame Year ( 1633) contracted, into a

or in ſome caſes the one, and in ſome Caſes the leſſer Form and more manageable (butin Morter,

other ; yet they are in Subſtance and Value the Numbers, the former not extending to above 7
Places,
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Places, beſide the Characteriſtick, but the latter as in a continual Scale of Proportions, infinite in

to 10 ) by Nathanael Row ; with Directions for the Number berween thetwo Terms of the . Ratio ;

Uſe of them (in Trigonometry, Geometry, Aſtrono- which infinite Numberof mean Proportionals is to

my, Geography, and Navigation) by Edmund W’in that infinite Number of the like equal patiuncula,

gåte.
between any other two Terms :: as the Logarithm

In themean time, Benjamin Urfinus, did alſo of one Ratio, is to the Logarithm of the other :

publiſh Tables of Logarithmsin the Year 1618 ; Thus, if there be ſuppoſed between 1 and io , an

and Claudius Batſchius about the ſame Time, or infinite Scale of mean Proportionals , whoſe Num

ſoon after. And again Benjamin Urfinus in the ber is toocoo, &c. in infinitum ; between 1,and 2,

Year 1625 , in his Trigonometria ; and Johannes there thall be 30102 , &c. of ſuch Proportionals,

Keplesus alſo in the Year 1624 , in his Chilias Lo- and between i and 3, there will be 47712 , & c.of

garithmorum (which he applies alſo to his Rudol- them ; which Numbers therefore are the Loga

phine Tables, publiſhed in 1627 ; ) and Claudius rithms of the Rationes of 1 , to 10 , 1, TO 2, and T,

Batſchius about the ſame Time, or ſoon after : to 3 ; and not to properly. to be call’d the Loga

And Georgius Ludovicus Frobenius in the Year rithmsof 10, 2, and 3 .

1634, (and perhaps ſome others . ) But if inſtead of ſuppoſing the Logarithms com

But all or moft of them in ſhort Numbers, and poſed of a Number of equalRatiuncule, propor

conformable to the Lord Neper's firſt Deſign ; not tional to each Ratio; wefall take the ratio of

to that Form which upon ſecond Thoughts he and Unity to any Number, to confift always of the

Mr. Briggs agreed upon as moft Eligible, and fameinfinite Number of Ratiunculæ ; their Mag
which hath ſince been received in common Pra- nitude in this Caſe , will be as their Number in the
ctice. former. Wherefore, if between Unity and any

Thus far Dr. Wallis: What follows is the eaſie Number propoſed, there be taken an Infinity of

and compendiousMethod of Mr. Edm . Halley, Sa- mean Proportionals, the infinitely little Augment

vilian Profeſſor of Geometry in Oxon, for conitru- or Decrement of the firſt of thoſe Means from

cting Logarithms ; which, was mentioned in the Unity will be a Ratiuncule ; that is, the Momen

former Volume. tum or Fluxion of the Ratio of Unity to the ſaid

The Invention, ſaith that excellent Geometer,of Number : And ſeeing that in theſe continual Pro

the Logarithms, is juſtly eſteemed one of the moſt portionals all the Ratiuncula are equal ; their

uſeful Diſcoveries in the Art of Numbers, and ac- Summ, or the whole Ratio, will be as the faid

cordingly has had an univerſal Reception and Ap- Momentum is directly ; that is, the Logarithm of

plauſe : And the great Geometricians of this Age each Ratio ,will be asthe Fluxion thereof. Where

have not been wanting to cultivate this Subjedt, fore if the Root of any infinite Power be extract

with all the Accuracy and Subtilty which a Mat- ed out of any Number,the Differentiola of the ſaid

ter of that Conſequence doth require ; and they Rootfrom Unity, ſhall be as the Logarithm of

have denonſtrated ſeveral very admirable Proper- that Number.
ties of theſe artificial Numbers, which have ren So that Logarithms thus produced may be of as

dred their Conſtruction much more facile, than by many Forms as you pleaſe, to aſſume infinite In

thoſe operoſe Methods, at firſt uſed by their truly dices of the Power whoſe Roof you ſeek : As if

noble Inventor, the Lord Neper, and our worthy the Index be ſuppoſed 100000, &c. infinitely ; the
Country-man Mr. Briggs. Roots Thall be the Logarithms invented by the

But norwithſtanding alltheir Endeavours, I find Lord Neper ; butif the ſaid Index were 2302585 ,

very few of thoſe, who make conſtant Uſe of Lo- &c. Mf. Briggs's Logarithms would immediately

garithms to have attained an Adequate Nother of be produced. And if you pleaſe to ſtop at any

ibem ; to know how to make or examine them , or Number of Figures, and not to continue them on ,

to underſtand the Extent of the Uſe of them , it will ſuffice to aſſume an Index of a Figure or

contenting themſelves with the Tables of them , two more , than your intended Logarithm is to

as they find them , without daring to queſtion have ; as Mr. Briggs did , who, to have his Loga

them , or caring to know how to Rectify them , rithms true to 14, places by continual Extraction

thould they be found amiſs ; being I ſuppoſe un- of the Square Roor, at laſt came to have the Root

der the Apprehenſion of ſome great Dificulty of the 140737488355328ch Power ;but how o
therein . peroſe that Extraction was, will eaſily be judged

For the Sake of ſuch, the following Tract is bywhoſo ſhall undertake to examine his Calculus.
principally intended, but notwithout hopes how- Now though the Notion of an infinite Power

ever, to produce ſomething that may be accepta- may ſeem very ſtrange ; and (to thoſe that know

ble to the moſt knowing in thele Marters. the Difficulty of the Extraction of the Roots of

But firſt, it may be requiſite to premiſe a Defi- bigh Powers) perhaps impracticable ; yet by the
nition ofLogarithms, in order to render the eníu . Help of that adinirable Invention of Siri Ifanc

ing Diſcourte more clear ; the rather becauſe the Newton, whereby he dereringes the Uncie, or

Old one Numerorum proportionalium cqui-differen- Numbers prefixed to the Members compoſing
tes comites, ſeems too ſcanty to define them fully . Powers (on which chiefly depends the Doctrine

They may much more properly be ſaid to be of Series) the Infinity of the Index contributes to

Numeri Rationum exponentes : Wherein we conti- render the Expreſſionmuch more eaſie : For if the

der Ratio as a quantitas ſui generis, beginning infinite Power to be reſolved be pur ( after Sir Iſaac

from the Ratio of Equality , or I to ; being Newton's Method)
or

Afirmative when the Ratio is Increaſing, as of U

nity to a greater Number, but Negative when p +p9, p + a

Decreaſing : And theſe Ratios we ſuppoſe to be

meaſured by the Number of Ratiuncula contain inſtead of I -L. 十一 99+

ed in each . 2m?

Now theſe Ratiunculę, are ſo to be underſtood ,

mq + ;

زا

17
1 m

179

1 Im

Iii 2
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1

24 m²

I
I1

1

-

m 2 m 4m

1 2

5 m *

2 2

1

.

m 33 x5

-

+

1-3m -t2mm I -6m+ II m – 6 m3 But if the Ratio of a to b, be ſuppoſed to be

-q3 +
94, & c. divided into two Parts, viz. into the Ratio of a ,

6 m3
to the Arithmetical Mean between the Terms, and

(which is the Root when m is Finite) becomes the Ratio of the ſaid Arithmetical Mean to the

other Term b ; then will the Suinm of the Loga

rithms of thoſe two Rationes be the Logarithm of

it 9 -9 +
-93 + 94+

3 m
the Ratio of a to b ; and ſubſtituting in

9 $, &c. me, being Infinite, and conſequently
b

ſtead of -, the ſaid Arithmetical Mean,

whatever is divided thereby vanihing. Hence it

follows that ---

the Logarithms of thoſe Rationes will be by the
Multiplied into g-* q* + * 9 | foregcing Rule ;

- * 9 +
* q , & c. is the Augment of the Firſt of

- into +- to-

our mean Proportionals between Unity and 1 +9 , z 272 373

and is therefore the Logarithm of the Ratio of 1 ,
52s

to I +9 ; and whereas the Infinite Index m, may & c. and into

be taken at Pleaſure , the ſeveral Scales of Loga
676 E 272 373

rithms to ſuch Indices will be as - ; or recipro- + --, &c. the Sum whereof

47 " 575 675

cally as the Indices. And if the Index be taken

into
10000, & c.as in the Caſe of Neper's Logarithms ; + bo. will

they will be ſimple q 34 1 + 3 4 – 64 +
Z { 32 57 777

Śgs - 99, & c. be the Logarithm of the Ratio of a to b ;
whore

Difference is x, and Summ 7. And this Serie's

Again, if the Logarithm of a Decreaſing Ratio converges twiceas ſwift as the former,and there
fore is more proper for the Practice of making of

be ſought, the Infinite Root of 1–9, or Logarithms : Which if performed , is with that

1-9 |m, Expedition ; that whereas * , the Difference, is

but the Hundredth-part of the Summ, the firſt

is 1 q qo -93 -94
Step- ſuffices to ſeven Places of the Loga

m

474

to
o

*3

-

--

m

I x "

--

m

I 2x 2.x3 2.45 2.x7

* t
* *

--

9

I

1 I
I I

23

m 2 m 3 m 4 m

1
1

--

qs -

5 m 6 m

m

70 &c. whence the Decrement of rithm , and the ſecond Step to Twelve. But if

Briggs's firſt twenty Chiliads of Logarithms be

the Firſt of our infinite Number of Proportionals ſuppoſed to bemade,as he hath very carefully
computed them, to fourteen Places ; the firſt Step

will be — into q + sq + $ q3 + * 9*otos as
above is capable to give the Logarithm of any in

termediate Number, true to all the Places of thoſe
Tables.

+ * 96,8c.which therefore will be as the Loga

rithm ofthe Ratio of Unity to I – 9.
After the ſame Manner may the Difference ofthe

But if m , be put 10000, 8c. then the ſaid Lo- faid two Logarithms be very fitly applied to find

garithm will be a +9+ jg3 + * q* + žqs the Log.ofPrimeNumbers having the Logarithms

+ 29°, & c. Hence, the Terms of any Ratio be- of the two next Numbers above and below them :

For the Difference of the Ratio of a, to 70 and ,
bra

ing a and b, q becomes —-, or the Difference divi-. 7

of – to b, is the Ratio of a b, to - ; and half

ded by the lefſer Term when it's an IncreaſingRatio;
4

Z 일

or when 'tis Decreaſing , or as b to a.
of that Ratio is that of n a b, to - ; or of the

b

Whence the Logarithm of the ſame Ratio may be Geometrical Mean to the Arithmetical. And con

doubly expreſſed ;for putting x, for the Difference ſequently the Logarithm thereofwill be the half

Difference of the Logarithms of thoſe Ratione's

of thė Terms4, and b, it will be either - Xviz.

b x x

into & c.

+ + + , &c. 2 3 4 474 676 87

26 Which is a Theorem of good Diſpatch to find the

or - X Logarithm of I.
209.

2

b-A

2

m
I 48

---

to ३ xt gos +

+
m

.

363 46
8

sbs 660

s
1 x²

4
3 +

m 343 44* sas
2

& c.

64

But the ſame is yet much more advantageouſly

performed, by a Rule derive from the foregoing;

and
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or

2

and beyond which in my Opinion, Nothing better

77

can be hoped. For the Ratio of ab, co - ,

N. Log.
4

a ab bb 210.30102 , 99956, 63981 , 19521 , 37388 , 94724 ,

tot- , has the Difference of its Terms, 49302 , 67681 , 89881 , 46210, 85413 , 10427

4 4

* al bb b

30.47113, 12547, 19662 , 43729, 50279, 03255 ,
+ or the Square of

11530, 91001 , 28864, 19069, 58648, 29876
4 2 2

which in the preſent Caſe of finding the Lo- 70.84509, 86400, 14256, 83071 , 22162 , 58592,
4 63619 , 34835, 72396 , 32396 , 54065, 03635

garithms of Prime Numbers, is always Onity : and

za 11.04139, 26851 , 58225 , 04075, 01999, 71243 ,

calling the Sum of the Terms - tab = y , 02424, 17067 , 02190, 46645, 30945 , 96539

b

-

-

4

4

a

the Logarithm of the Ratio of vab, to +

131.11394, 33523 , 6836 , 76920 , 650$ 1 , 57942,

3 2843 , 08197 , 29188, 38706 , 82718, 01191

b ?

2

1
1

or will be found.

1

in

me je

+ +
171.23044, 89213 , 78273 , 92854, 01698, 94328,

33703, 00075 , 67378, 42504, 63973 , 80368m 3راک

1

درا ورا8

+ + & c. Which converges 195.27875, 36009, 52828, 96153 , 63334, 75756,

714
92931, 79511 , 29337, 39449, 75939, 06819 .

very much faſter than any Theorem hitherto pub
liſhed for this Purpoſe. The next Prime Number is 23 , which I will

take for an Example of the foregoing Doctrine ;

and by the firft Rules the Logarithm of the Ratio

Here note, that is all along applied to adapt of 21 to 23, will be found to be either

I

m

-

+

22

I

968

I 1 I

Seriesby

I 1 I 1

- G.

I 1 I I I

or

theſe Rules to all sorts of Logarithms. If m be

10000, 8c. it may be neglected , and you will 1 í í

have Neper's Logarithms, as washinted before ; + di

but if you deſire Briggs's Logarithms, which are
31944

now generally received, you muſt divide your
937024 25768160

or + t - t + & c.

23 1058 36501 1119364 32181715

2.30258, 50929, 94045 , 68401 , 79914, 54684,

36420, 76011 , 01488, 62877, 29760, 33328 :
As likewiſe that of the Ratio of 23 to 24, by

a like Proceſs.

Or, multiply it by the Reciprocal thereof; Viz.
I

+
0.43429, 44819, 03251 , 82765 , 11289, 18916,

+

23 1058 36501 1119364 32181715

60508, 22943, 97005 , 80366, 65661 , 14454.

+ + + -- + --- ,& c.
But to ſave ſo operoſe a Multiplication (which

24 1152 41472 1327104 39813120

is more than all the reſt of the Work )it's expedient

to divide this Multiplicator by the Powers of ,
And this is the Reſult of the Doctrine of Mera

or y, continually ; according to the Direction of the cator, as improved by the Learned Dr. Wallis,

Theorem ; Eſpecially where x is Small and Inte

gér, teſerving the proper Quotes to be added to
2 * 233

gether, when you have produced your Loga But by the ſecond Theorem , viz.

rithm to as many Figures as you deſire, of which 2. 37 ,

Method I will give you a Specimen.
2 xs

If the Curiolicy of any Gentleman, that has , &c. The ſame Logarithms are obtained by

Leiſure, would prompt him to undertake to dothe 5 zs

Logarithms of all Prime Numbers, under 100000 fewer Steps ; To wit.

to 25 or 30 Figures, I dáre aſſure him that the

Facility of this Method will invite himn thereto

nor can any Thing more eaſy be deſired . And

- + + + Oc.

to encourage him , I here give the Logarithms of
45 273375

che firſt Prime Numbers under 20 to 60 Places,

922640625 2615686171875

computed by the accurate Penn of Mr. Abraham & - + + +

Sharp (from whole Induſtry and Capacity) the 47 311469 1146725035 3546361843241

World may expect in Time great Performances, c.

as they were communicated to me by our com

mon Friend Mr. Euclid Speidall.

+ +

2 2 2 2

2 2 2

Which was invented and demonſtrated in the

Hyperbolick Spaces analogous to the Logarithms,

by.

1
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by the Excellent Mr. James Gregory, in his Exer

citationes Geometrice ; and ſince further proſecu

ted by the aforeſaid Mr. Speidall, in a lare Trea + & c.

tiſe, in Engliſh , by him publiſhed on this Subject. 3542796579 659676558485285

But the Demonſtration, as I conceive, was never

till now perfected, without the Confideration of All theſe Series being to be multipled into

the Hyperbola, which is a Matterpurely Arithme . 4342944819, &c. if you deſign to make the

tical, as this is, cannot ſo properly be applied . Logarithmof Briggs. But with great Advantage

But what follows, I think I may juftly claim as with Reſpect of the Work, the ſaid 4342944819,
myown, viz. That the Logarithm of the Ratio & c. is divided by 1057, and the Quotient thereof

of the Geometrical Mean to the Arithmetical be- again divided by three Times the Square of 1057,

tween 22 and 24, or of V 528 to 23 , will be and that Quotient again by of that Square, and

found to be either,
that Quotient by thereof, &c. 'till you have as

many Figures of the Logarithm as you deſire .

As for Example, the Logarithmof the Geometri
cal Mean between 22 and 24 , is found by the Lo

+ + +

1058 1119364

garithms of 2 , 3 , and it to be
888215334

I I I

I
I

&c. or +

626487882248 1057

1057) 43429, & c.

3 in 1117249) 41087, Esc.

in 1117249) 12258, c .

in 1117249) 65832, & c.

Ź in 1117249) 42088 , &c.

1.36139696126690612945009172669805

41087462810146814347315886368,

12258521544181829460074

6583235184376175,

4208829765

2930

Summ
1.36172783601759287886777711225117,

1

>

Which is the Logarithm of 23 , to 32 Places, From the Logarithm given to find what Ratio it

and obtained by five Diviſions only, with very expreſſes, is a Problem , that has not been ſo much

Imall Diviſors ; all which is much leſs Work, conſidered as the Former, but which is ſolved with

than simply multiplying the Series into the ſaid the like Eaſe, and Demonſtrated bya like Proceſs,

Multiplicator 43429, Sc. from the ſame general Theorem of Sir Iſaac New

ton : For as the Logarithm of the Ratio of 1 , to

Before I paſs on to the Converſe of this Pro

blem , or to thew how to find the Number apper- 1 +9, was proved to be 1 + 91 and that of

taining to a Logarithm afligned , it will be re

quiſite to advertiſe the Reader, that there is a the Ratio of 1,to I – 9, to te I - 1-91* :So

Imall Miftake in the aforeſaid Mr. James Grego- the Logarithm which we will from henceforth

ry's Vera Quadratura Circuli, and Hyperbolæ , pub- call L, being given 1 + I, will be equal to

liſhed at Padua, Anno 1667, wherein he applies

his Quadrature of the Hyperbola, to themaking of ' + gl " in the one Caſe ; and 1 - I, will be

the Logarithms : In p. 43. he gives the Coinpura

tion of the Lord Neper's Logarithm of 10. to 25 equal to 1 - 91", in the other : Conſequently

Places, and findsit 2302585092994045624017870,
ItLj“ will be equal to 1 + 9, and I1-11

inſtead of 2302585092994045684017991
; erring

"

in the eighteenth Figure, as I was aſſured upon
to I -9 ; that is, according to Sir Iſaac New

my own Examination of the Number I here give
m2

you, and by Comparison thereof, with the ſame ton's faid Rule, 1 + m L t - L’ +

wrought by another Hand , agreeing therewith to

57 of the 60 Places.

Being deſirous to be ſatisfied how this Diffe- - 14 +-- Ls, & c. will be equal to 1 +9,

rence aroſe, I took no ſmall Trouble of Exami- 24

ning Mr. Gregory's Work ; and at length found that

in the inſcribed Polygon of 512 Sides in the eigh- and 1 - mL-|--L' [ 3 + L4 -

teenth Figure was a o, inſtead of 9, which being
6 24

rectified , and the ſubſequent Work corrected ms

therefrom , the Reſult did agree to a Unit with
L', &c. will be equal to 1 - 9 : m, being

our Number. And this I propoſe not to cavil at 1:20

an ealy Miſtake in managing of fo vaft Numbers, any infinite Index whatſoever ; which is a full

eſpecially by a Hand that has ſo well deſerved of and general Propoſition from the Logarithm gi

the Mathematical Sciences ; but to fhew the ven to find the Number, be the Species of Lo

exact Co -incidence of two ſo very differing Me- Igarithm what it will.

thods to make Logarithms, which might other

wiſe have been queſtioned.
But

m3

-

L3 +

2 6

m4 ms

120

m2 m3 n4

-

-

2
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al

or

&c. or
>

2
120
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2
120

41

or
>

1

16
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-

>

2
2

>

6

i's a ls
,

+at62

.

But if Neper's Logarithm be given the Multi- | for Numbers not exceeding fourteen Places,ſuch

plication by m is ſaved (which Multiplication is as are Mr. Briggs's large Tables of Logarithms;
indeed no other than reducing the other Species to and therefore I recommend it to common Uſe.

his) and the Series will be more ſimple, Viz .
bi

L L3 L4 LS
It is thus ; at i will be

I + L + to tot It

6 24 the Number anſwering to the Logarithm given,

L? L: L4 LS differing from the Truth by half the third Step of

the former Series. But that which renders it yet

1 - L -E
t

- , &c. This Se

more eligible, is that with equal Facility, it ſerves

6 24 for Briggs's, or any other ſort of Logarithms, with

ries eſpecially in great Numbers converges ſo flow - the only Variation of Writing, inſtead of i1 ,

ly , that it were to be wiſhed to be contracted. b1 that a

thac is a + and b

If one Term of the Ratio, whereof L is the
1/ 7- /

Logarithm , be given , the other Term will be had

eaſily by the ſame Rule : For if L were Neper's
and -- , which are eaſily reſolved into Ana

Logarithm of the Ratio of a the leffer to b the
Átis

greater Term ; b would be the Product of a into

logies, Viz.
L' L3

AL

As 43429, & c . - Ý : 10 43429 +4 :: fo is a

I + L -E - +- & c. = a + alt to the Number fought. Or,
6

As 43429, &c. + : to 43429 - :: fo is b
a L3

to the Number fought.
+ &c. But if b were given, á would be

If more Steps of this Series be deſired it will

be found as follows.

IL bL 3

&c. Whence by
41

equal b – 6L +

tals

&c. As

1-1
I

1 - 21

the help of the Chiliads, the Number appertain
ing to any Logarithm , will be exactly had to the may eaſily be demonſtrated by working out the

utmoft Extent of the Tables. If you ſeek the Diviſions in each Step, and collecting the Quotes,

neareſt, next Logarithm , whether greater or leſſer , whoſe Summ will be found to agree with our for

and call its Number a, if lefſer, or b if greater ; mer Series,

then the given L, and the Difference thereof from

the ſaid neareſt Logarithm you call b ; it will fol
Thus, I hope, I have cleared up the Doctrine

low that the Logarithm L, anſwering to the Num- ofLogarithms, and Mewn their Conſtruction and

1 ? 13 Uſe independent from the Hyperbola, whoſe Af

ber, will be either a into I -7-1 + - +

fections have hitherto been made Uſe of for this

6 purpoſe ; cho' this be a Matter purely Arithme

is

? tical, nor properly demonſtrable from the Princi

c . or elſe b into I - It
ples of Geometry ; nor have I been obliged to

+
have Recourſe to the Method of Indivifibles, or

24

13

the Arithmetick of Infinities ; the whole being no
14 Is

+

. , &c. wherein as I is leſs, the other than an ealy Corollary to Sir Iſaac Newton's

General Theorem for forming Roots and Powers.

6 24

Series will converge the ſwifter. And if the firft
How eaſily and compendioully Logarithmsmay

2coco Logarithms be given to fourteen Places, bemadeaccordingtothisMethod of Mr.Halley's,

there is rarelyOccaſion for the three firſt Steps of as alſo from the Quadrature ofthe Hyperbola ;the

this Series, to find the Number to asmany places. Reader may be fully ſatisfy’d from Mr. Hen.Sher.

But as for Vlacq's great Canon of 100000 Loga- win's Introduction to his Excellent Mathematical

rithms,which is made but to ten Places ; there is Tables, Lond. 1705.where alſo is a Method for

fcarce ever need for more than the firtStepa tal, computing the natural Sine, Tangent, or Secant

or a +-mal,in oneCaſe ; or elſe b– bl, or b – of any Arch , immediately from having only the

mbl in the other, to have the Number true,to as Length of the Arch given, & c.
many Figures as theſe Logarithms conſiſt of.

If future Induftry ſhall ever produce Logarith- some further Uſes of the Logarithms not mentioned
mick Tables to many more Places than now we in Vol. I.

have ; the aforeſaid Theorems will be of more Uſe

to deduce the correſpondent natural Numbers to
1. To find the Arithmetical Complement of a

all the Places thereof.
Logarithm.

In Order to make the firſt Chiliad to ſerve all
Suppoſe 2.5065050 Begin at the

Ufes, I was deſirous to contract this Series, wherein
Left-hand &

all the Powers of l are preſent, into one ; wherein Its Compt. Arith. 7.49349410 write down

each alternate Power might be wanting, but found under it the

ir neither fo fimple or uniform as the other Complement of each Figure to 9, butof the laſt
yer the firſt Step thereof is, I conceive, moſt com

modious for Practice , and with all exact enough

N. B.

2

}

120
2

I20

to 10.
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N B. This is all one with ſubducting the Loga- | Arithmetical Complements, will anſwer the End

rithm from 10. 0000000. And 'cis frequently of as truly as ſubtracting the Logarithms themſelves.

good Uſe to take the ComplementArithmetical of

a Logarithm inſtead of theLogarithm it ſelf ; eſpe- As ſuppoſe in the double Rule of Three, you

cially when there are Two or more Logarithms in bad this Queſtion about Intereſt.

any Caſe to be ſubtracted : For then adding their

What is the Intereſt of 5173 I. for 32 1 Days at 6 l. per Centum ?

Write down firſt the Arith. Comp. of the Logarithm of 100 I. 8. ooooboo

Next under it the Arith . Comp. of the Logarithm of 365 = 7.4377071

The Logarithm of 6 = 0.7781512

The Logarithm of the Principal:5173 3.7137425

The Logarithm of the Days 321 = 2.5065050

The Summ of all is the Anſwer = 2.4361058

For rejecting the firſt 2 in the Characteriſtick

youwill find the Number anſwering to the Loga- Therefore the remaining Figures .964 , are à

rithm 2.4361058 to be 272 1. 954. and Reaſon Decimal of a Pound, expreſſing ſomething more

will direct you where to make your Decimal than 19 Shillings.

Points in the Numder 272964 ; for the Intereſt

in that Time can be ſo much as 2729 l. nor ſo 2. And indeed all Queſtions of Intereſt are

little as 27 1. As well as the Rule determines that very eaſily and expeditiouſly anſwered by the

Number to conſiſt of 3 Places of Integers, whoſe Logarithms.

Characteriſtick is 2.

As ſuppole ; At 6 l. per Cent . what is the Intereſt of 15 l. 7 s. 6 d . for 12 Years ?

Write down firſt the Logarirhm of 1.06 which expreſſes

the Rate of Intereft. fles }
= 0,0253058

Which Logarithm multiplied by 12 makes -0.3036696

Then write down the Logarithm of the Principal , Viz.of the Decimal 15. 875.= 1.2007137

The Sumth of which Two laſt Logarithms added into one Summ = 1 : 5043833

which is a Logarithm anſwering to the abſolute Number, = 31.94362

a Decimal expreſſing 31 l. 18 s. 10 d. 1 9. nearly .

3. It will be very neceſſary rightly to under- Suppoſe the Index of the Logarithms of all
ftand the Uſe of the Tables of Logarithms with Numbers from 1 to 10 , to be to or 100, from

regard to Decimal Fractions. For the Rule for 10 to 100, to be u or 101 , from 100 to 1000,

finding the Logarithm of a Fraction being ; To to be 12 or 102, from 1000 to 10000, to be

Subtract the Logarithm of the Denominator, from 13 or 103 , and ſo upwards : This being allowed ,
the Logarithm of the Numerator, and to take the the Index of the Logarithm of a Number, one

Remainder as the Logarithm of thé Fraction requi . Place below Unity muſt be 9, or 99 ; if two

red : That Logarithm of the Remainder, muſt al Places below Unity, it muſt be 8, or 98 ; if three

ways be the Logarithm of a Decimal Fraction, Places below Unity, it muſt be 7, or 97 ; if four
whoſe Value is the ſame with that of a Vulgar Places below Unity, then the Index muſt be 6 , or

Fraction propoſed . 96 ; the Latter of theſe Ways is often convenient

to diſtinguiſh the Index of a whole Number, from
Wherefore the moſt natural , eaſy, and uſeful that of a Decimal Fration, and often neceſſary

Way to find the Logarithm of a Fraction is this : when the Power of the Root of a Decimal Fra

Etion is required.

1

Example, The Logarithm of is found thus : 3 Log: 0.4771213

From which Subtract the Denominator, 4 Log. 0.6020600

The Remainder is the Logarithm of .75 Log.–9.8750613

-

Note, That the Denominator of a proper Fra- | Number, whoſe two fignificant Figures are 75 ,

dion , is always greater than its Numerator ; fo and thoſe which follow or preceed, all Cyphers.

that ſuppoſing the Index of the Logarithm of 3 , It was the former of theſe Ways by which Mr.

to be 10 , or 100, the Index of the Remainder Briggs and Mr. Gunter made the Characteriſticks

will be y, or 99, ( that is one Place below Uni- of their Tables of Logarithmetick Sines, and Tan

ty) and the Reſt of the Logarithms, except the gents ; where it may be noted, when the natural

Index, is found in the Table of Logarithms to an- Sine or Tangent, is a Decimal Fraction only, the

ſwer to 75 , 750, 7500, 075 , 75, or any other Index is under 10 ; but where it is a mixt Num

ber,

.
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ber, there the Index is 1o, ormore : For Example,

The Natural Tangent of 5 Degrees is .0874887, 4. To find the Logarithm of a Mixt Number .

the Artificial 8.9419518 ; and the Natural Tan

gent of 85 Degrees, 11.430052, the Artificial is Reduce the Number given into an Improper

II, 0580482. Fraction , then ſubtract the Logarithm of the De

nominator, from the Logarithm of the Numera

But it is needlels to uſe theſe new Indices, ex- cor, the Remainder is the Logarithm ſought.
cept fome Term given or fought, be leſs than an

Unite , Example, Let 4i, be the Mixt Numbergiven ;

this reduced to an improper Fraction is ?

The Logarithm of the Numerator, viz. 57, is 1. 7558748

The Logarithm of theDenominator, viz. 12, is 1. 0791812

The Loarithm of 47,5476 ., whoſe Logarithm is o. 6766936

If the Fraction annexed be a Decimal, teek for in the whole Number to which it belongs ; which

it as if it were a whole Number, obſerving to is further illuſtrated by the adjoyning Table,

prefix to its Logarithm a ſuitable Index ; which where the Logarithms, except the Index, are the

always is an Unit leſs than the Number of Places, i fame in theſe Eight Examples.

The Index of the Logarithm of 47500 is 4, ble

cauſe the Abſolute Number confifts of s Places, for

the ſame Reaſon in 475 , the Index of its Loga
rithm is 2, in 47.5 it is i ; but the Index of a

Proper Decimal Fraction is ſo many Units as the

Cyphers before it wants of 9, or 99 ; ſo the In

dex of .0475 is 8, or 98, and of .00475 is 7,

Numbers. Logarithms.

47500 | 4. 6766936

4750 | 3 . 6766936

475 | 2 . 6766936

I. 6766936

4.75 | 0 6766936

-475 | 99, or, 9.6766936

.0475 1 98, or, 8.6766336

.00475 | 97, or, ' 7.6766936

47.51

or 97.

Of raiſing Powers by Logarithms. this Caſe muſt be 96. 4637261, which multi

plied by 6 , the Index of the Power propoſed ,

Multiply the Logarithm of the Number given by becomes 578. 7823566, whoſe Index being 78,

the Index of the Power required, the Product will be ſubtracted from 99, leaves 21 for the Number

the Logarithm of the Power fought : So the Loga- of Cyphers, that muſt preceed the firſt Figure

rithm of 32 = 1.5051500 x 3 = 45154500, the of the natural Number or Power, which is

Logarithm of 32768 , which is the Cube of 32. .0000000000000000000006058383 . Here the Fi.

gures preceeding the Index, as the Reſult of the

In the Multiplication , or Raiſing of Powers, Multiplication is s , leſs by an Unit than the

viz. Squaring, or Cubing, & c. of any Decimal Number multiplying, being 6, the Index of the

Fraction by Logarithms ; the Index of the Lo- Power.

garithm of the Product or Power, muſt conſiſt of This ſuggeſts a certain Rule for Extracting the

To many Units, as the Number ofCyphers inter- Roots of Fractions by the Logarithms ; Viz. Prefix

cepted between the Place of Units, and the firſt a Figure to theIndex of the Logarithm of the

fignificant Figure in the natural Number wants Number whoſe Root is to be Extracted , leſs by ,
of 9, 99,999, & c. only to the Index of the Lo- an Unit thanthe Index proper to the Root re

garithm of the Power (i.c. the Square, or Cube, quired, which is to be the Divitor ; then Divide
& c.) there will be ſuch a Figure prefix'd as wants the whole Logarithm together with its Index

an Unit of the Index of thatPower, or Number, and Number prefixed by that Index, the Quo

by which the Logarithm was multiplied : For tient is the Logarithm of the Root defired. Ex .

Example, Let the Cube of .009 be required ; Gr. If the Cubo - Cube Root or Root of the

the Logarithm of .009 is 7. 9542425 3 = 23; 6. Power of .0000000000000000000006058383 ,

8627275 = .000000729, the Cube of .009, and whoſe Logarithm is 78. 7823566, be demand

the Index of the Logarithm of the Power, or ed ; prefix 6-1 , i. e. 5 to its Index, it is then

Product is 3 ; therefore 6 Cyphers muſt pre- 573. 7823566 ; which being divided by 6 , the

ceedthe firſt ſignificant figure of the natural Index proper to the Root Tought, the Quotient

Number ; and 2, is prefix'd Gince the Index or is 96. 4637261, whoſe natural Number is

Number multiplying was 3. Bur when the Num - .0002908882 ; 3 Cyphers preceeding the firſt

ber of Cyphers,preceedingthefignificant Figures Figure, becauſe theIndex 96 ,wants fomuch

of the Power or Product exceeds 1o , 'tis neceſ. of 99. But when the Root of an abſolute Num

ſary to admit another Figure into the Index of ber is required , there needs no Figure to be pre.
the Logarithm , and make it the Complement to fixed to the Index of its Logarithm ; ſince it is

a Hundred : As ſuppoſe the 6 Power, or the always ſuppoſed, that the Index of the Power

(which muſt be the Diviſor) preceeds it. " Ex .

Cubo- Cube of the Sine of o - 1 be requir'd its Gr. If the Cube-Root of 6751269, whoſe Lo

Logarithm in the Table is 4637261 ; but in garithm is 6. 82993854, be required ; it is an

Vol . IL K k k indif
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indifferent Thing, whether 3 , the Index of the being always the ſame Number with the Index

Root to be Extracted , be prefixed or not, fince of the Product.

that alters Nothing : For 3) 36. 82993854( Quotes

12. 2764618, the Logarithm of 189, the Cube. Again, Let the 6. 25 Power of .0032 be

Root fought. ſought : The Logarithm of .0032 (as before )

is 7. 5051500, and its Arithmetick Complement

Another Method to Raiſe any Pomoy of a 2. 4948500 x 6.25 = 15. 5928125 , its Arith

Decimal Fradion . merick Complement is 84. 4071875 , which an

ſwers to .00000, ooooo, 00000, 25538, which is

Multiply the Arithmetick Complement of the the 6.25 Power of .0032 .

Logarithm of the Fraction given by the Index

of the Power required, the Arithmetick Comple

ment of the Product is the Logarithm of the
To extract any Root of a Decimal Fraction .

Power fought : For inſtance the .625 Power of

.0032 is found to be .0275879.
Divide the Arithmetical Complement ofthe Lo

garithm of the Fraction given , by the Index of

.0032Logarithm 7. 5051500 theRoor required, the Arithmetical Complement
Arithmetick Complement 2. 4948500 of the Root fought : For inſtance, let the .625

Multiply by .625
Root of .0275879 be required , its Logarithm is

8.4407188, and its Arithmetical Complement

124742500 1.55 92812 Divided by .625 , the Quotient is

49897000
2. 49485oo, and its Arithmetick Complement is

149691000 7. 5051500 the Logarithm of .0032, which is

the Root required .

Product 15592812500

Again , Let the 6. 25 Root of.00000, 00000,

Its Arithmetick Complement 8.440718750000000, 25538 be required , its Logarithm is 84.

4071875 , and its Arithmetick Complement is 15 .

Note, That ſo many Cyphers muft the Lo- 5928125, Divided by 6. 25 , the Quotient is 2.

garithm of.5275879, preceed the Fraction as the 4948500, and its Arithmetick Complement is 7.
Index of its Logarithm wants Units of 9, or 99, 5051500, the Logarithm of .0032 the Root re

which in this Example is one, and in the next 15, quired.



LON LUN

1

LOGISTICA Linea, is that which is Other from the Motion of the Slip ,*Bedaufe I believe

wiſe called the Logarithmick Line ;where the Or thatmay be obviàted, andaMovement made

dinates apply'd in equal Partsof the Axisare in to go, true notwithſtanding that, as perhaps the
Geometrical Proportion . *** World may fee in ſome Time, there being row

LOGISTICK spiral. See Logarithmick tome very ingenious and skilful Heads and
Spiral.

Hands employing themselves that way. But in

LONGITUDE of a Place, is only tbc Diftance themeanwhile, I judge the beſt"Way would be

counted in the Equator becween its Meridian,and to depend on the Movement only for 24 Hours

the forft ; or indeed between that and any other for if it will go true for ſo long by the Motion of

It may be found by the Difference of Time be the fix'd Stars, it may be rectify'd every Day to

tween the coming of any Point in the Heavens the Stars or Sun's Hour ; and to willthew the Dif

firft to one Meridian and then to the other ference of Longitude the Ship hath gained in that

For every 15 °. of the Equator anſwering to an Time. How the Seamen find their Departure of

Hour in Time, one Degree of it being 4 Mi- Longitude by Trigonometrical Calculation, gou

nutes of Time, and one Minute of a Degree will find in Plain and Mercators Sailing.

there being 4 Seconds of Time ; and 15 Mi. LOOP, in the Iron Works atthe Forge'; is the

nutes one Minute of Time. The Difference of Term for about 1 of C. Ib . of Iron which is melt

Time being turned into Degrees will truly give ed and broken off from a Sow in the Fire of the

the Longitude, or Vice Verſo. Hence ſeveral Finery, and at laſt is brought into a Bloom . This

Ways have been thought of to find the Lon- Work they call Shingling the Loop .

gitude at Sea ; the great Defideratum of the Art of LOOP-HOLES, areHoles made in the Com

Navigation. As by theEclipſe of the Moon, her ings of the Hatches of Ships, and in their Bulk

Tranfit over or Appulfe to any eminent fix'd Star ; heads, to fire Muskets thro'in a clofe Fight ; and

che Eclipſes of Jupiter's Satellites, &c. which are the lame are they in the covert Defences of all

all true in Theory, and may be practiſed a -ſhore Fortifications.

with the greateſt Exactnels. For the Time of LOPHIA, a Term in Anatomy, for the upper

any one of theſe phenomena being truly calculated Part of the Cervix, or back. Part of a Humane

for the Meridian of London ( ſuppoſe, or any Neck.

other :) And Tables may be eally made of all of LOQUELA fine die , was formerly the Term

them , which the Navigatormay carryto Sea with for an Inparlance or a Reſpite in Law ; or for a

him. If then he could but obſerve the Time of the Demur to an Indefinite Time.

Eclipſe or Tranſit ar Sea with accurate Exactneſs, LOT, or Lotbe, is every thirteenth Difh of

theDifference of Time ofthe Eclipſe happening to Lead in the Derby-poire Mine, which is a Dury.

him ſooner or later than at London , would give paid to the King.

him the exactLongitude of the Place ofthe Ship LOURGULĀRY, is a Word in Statuto pre

either Eaft or Weft from the Meridian of London . Stratis Lond. printed A. D: 1573. Art. 43. and

But the Misfortune is, ſuch an Obſervation of an then fignified, caſting any corrupt Thing into it,

Eclipſe, and the exact Time of the Impreſſion or to ſpoil or poyſonthe Water.

Emerſion of the deficient Body into or out of the LUCRATIVE Intereſt, in the Civil Law, is

Shadow , is not to bemade without Teleſcopes of ſuchas is paid where there hathbeen no Advan

ſuch a Length as the Motion of the Ship will not tagemade by the Debtor, and no Delay nor Dę

permit to be uſed at Sea. Tho', by the by, if çeit in him. This is condemned by both the Civil

Ships were ſent with good Inſtruments and Men and Canon Law .

that know how to ule them , to do this at all the LUNDRESS, did formerly ſignify à Silver

Capes and Head - lands of the World,it would be Penny ; or a Sterling or Eaſterling in a reftrained

a Thing of the greareft Uſe ; and by ſettling the Sente, and was to called, becauſe coined only at :

Longitude of all thoſe Places, would cut all long London and not at the Country Mints .

Voyages into manyfhort ones,and afford means of LUNE or Lunula . In Phil. Tranſ. N. 265. you

continually rectifying the dead Reckoning at Sea . have a Way to find the Dimenſions of the Solids,

But to return : Others-being fully ſatisfied of the which will be formed by the Revolution of the

Impracticablenets of the Method of Eclipſes for Lunes of Hippocrates of Scio, by Mr.'Abr. de

finding the Longitude at Sca ; have happily thought Moivre.

of doing it by a Clock or Watch : Which'if indeed LUNGS. Theſe Organs of Reſpiration are

it could be made to go right all the Time of a ſeated in the middle of the Cavity of the Thorax ;

long Voyage, would infallibly give the Longitude and divided into two Lobes by the Mediaftinum ,of

at any 'Time when the true Hour of the Day or which, the left is ordinarily lubdivided into ' 2

Night could be had under any Meridian or in any more. The Figure of both Lobes together reſem

Place of the Earth : For thé Clock going true ble the foot of an Ox or Cow , being a little con

for the Meridian it was firſt fet at, will thewcave between the 2 Lobes, where they embrace the

the true Hour exactly in that Place, and then Heart ; and behind, wherethey lie upon the Ver .

the true Hour being found by the Sun or Stars in tebræ : But before, where they touch the Sternum

the Place where the Ship is, the Difference be and Ribs,they are Convex .

rween that and the Clock's Hour, will be the The Colour of the lungs in a Fætus is of a pale ,

Difference of Meridians in Time, or Lor:gitude Red ; but after the Air hath once entred into them

in Degrees. But no ſuch Movement hath ever they loſe their Red, and remain always pale ; yet

yet been made, and I fear ſcarce ever will, which in adult Perſons, they are often variegated with

will keep going, and going true in all Climates, the one and the other.

and eſpecially in ſome of the Southern ones, They are tied to the Sternum by the Mediaftia

where the Dews are ſo great as to ruft the Parts num before, and to the Vertebræ by the Plura be

of it, and ſo retard , if not Atop its Motion en - hind, when it riſes from the Vertebræ to the Heart,

wirely, I don't mention the Inconvenience ariſing by the Venaand Arteria Pulmonaris ; and ſome.

Kkk 2 times
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times to the Pleura, where it covers the Ribs, and equal Diftances from one another : And there

particularly in the left Side, and eſpecially after grow ſmaller till as they approach the Lungs s

à Pleuriſy .
and thoſe of the Bronsbi are ſo cloſe to one ano

The Lobos of the Longs are covered with a ther, that in Expiration , the ſecond enters with

double Membrane , of which the External is a the first, and the third with the ſecond , and ſo the

Production of thePlouro :and the Internal, not following always enrers into the preceeding.
only covers immediately the Subftance of the Berwixt che Larynx and the Lungs, theſeCarti

Langs, but its inner Lumina fill up the Interftices lages make not compleat Rings; buttheir hinda

which are below theBanches of theſmall Lobos Part,which is contiguons to the oefophagus,is mem

with little vebcular Cells : The fine Capillary branous, that they may the better contract, dilare,

Blood -Velfele are ſothick uponthis Membrane, and give Way to theAliments, as they go down

that it ſeems to be Nothing but a Net- work of the oefopbagus. But the Carcilages of the Bronn

Veins and Arteries. chi are compleatly Annular ; yet their Capillary

The Subſtance ofthe Lung, is compoſed of an Branches have no Cartilages ;but inſtead ofthem

infinite Number of little Lobes of various Figures ſmall circular Ligaments which are at pretty large

and Magnitudes ; but their Surfaces are to adapred Diftances from one another. The uſe of the Car

to one another, as to leave but very few , and tilages is to keep the Paſſage for the Air always

choſe ſmall Interftices. open ; but in the Capillary Bronchi, they would

Theſe Lobes are diſpoſed like ſo many Bunches hinder the ſubſiding of the Veftels.

Grapes upon the sides of the Bronchia . Bach Theſe Cartilagesare tied together by two Mem

little Lobe contains within its own proper Membranes, the one Éxernal the other Internal. The
brane an infinite Number of little orbicular Vel- External is compoſed of circular Fibres, and co

Sels, which leave ſmall Interftices between them ; vers the whole Tracbes externally, The Internal

and which are full of ſmall Membranes, like is of cxquiſite Senſe, and itcovers the Cartilages

shofe which tie the Lobes together. internally . It is compoſed of three diftinct Mem

The Extremities of the Branches of the Wind- branes : The firſt is woven of two Orders of Fi

pipe open into the Cavities of Vefieles, which are bres; thoſe of the firft of which are Longitudinal,

probably formed by its Membranes ; but the Ca- for the shortning of the Trocbea, and theſe make

pillary Blood -veſſels are only ſpreadupon the Ve- the Cartilages approach to and enter one another.

Acles like a Net, with frequent and large Inoſcu- The other Order is of Circular Fibres, for the con

larions. tracting the Cartilages. When thefetwo Orders

The Veſſels which enter the Lungs are the Trr- of Fibres act, they help, with the External Mem

ebes or Afpera Arteria, by which we draw in and brane, in Expiration, in Coughing, and in alter

expire Air : And theArteria Pulmonalis, which ingtheTone and Notes of our Voice.
comes from the Right Ventricle, and the Vena Pul. Theſecond Membrane is altogether Glandulous,

monalis, whofe Trunk opens into the left Article and the Excretory Veſſels of thoſe Glands open in

of the Heart : Each of thele divides into two to the Cavity of the Trachen, in order to moiſten

Branches, for the twogreat Lobes of the Lungs, its Cavity by a Liquor which they ſeparate ;and

where they are ſubdivided into as many Branches to defend it from the Acrimony of the Air.

as there are little Lobies or Veſicles in the Lungs. The third and laſt Membrane is a Ner -work

Where - ever there is a Branch of the Tracben, of Veins, Arteries and Nerves : The Veins are

there is alſo a Branch of the Vein and Artery, Branches of the Cave ; the Arreries of the Cärori.

and the Tracban is always in themiddle. des ; and the Nerves of the Recurrent.

On the Branches of the Trachea (which they From the Structure of the Lungs thus defcribed ,

call the Bronchi or Bronchia) runs a Imall Artery Dr, Pircairn hath deduced Mechanically the great
called by Ruoſe, Arteria Bronchialis, and a ſmall effect, chey by means of the Air produce upon

Vein, which Somnichellius calls VenaPneumonica : the Blood . For while the Fætus is in the Womb,

The Artery comes from the Aorta, the Vein from the Veſicles of the Lungslying flatone uponano
the Subclavian .

ther ,compreſs all the Capillary Blood veſſelswhich

The Blood in the Arteria Pulmonalis being of are ſpread upon them ; but as ſoon as it is born

the Nature of Venal Blood , andall Secrecion be- andalive, theAirrulhes into theempty Branches

ing performed in the Arteries, the Nouriſhment of the Trachea,and blowsupthe Vehicles into their

for the Lungs muſt be brought by the Arteria Spherical Figures ; by which Means, the Preſſure

Bronchialis : And there is the ſame Contrivance or Compreſion being taken off from the Blood
for the Nouriſhment of the Liver. vefſels, and they equally expanded with the Lungs,'

Upon the Bronchia, even to theirminuceft Ra- all theBlood hach a freePaſſage chro' the Pulmona

mifications, sun likewiſe the fine Thread of the sy Artery. Butwhenthe air is thruſt out again

eight Pair of Nerves. by the Contractionof the Cavity of the Thorax ,

Beſides theſe, the Lungs have allo Lymphaticks ; itbeing afluid Body, compreſſes the Veficlesand

which diſcharge themſelves into the Tboracick Du& ; Blood -veſels upon them every where equally. By

but they are ſmaller, and make more frequeer In which Compreſfion the red Globules ofthe Blood,

olculations, almoft than any other. which thro their lanquid Motion in the Veins,

This is the Paſſage of the Vedelsthro' theLungs; were grown too dry to circulare in the fine Ca.

but becauſe the Tracb.sa hath: a particular Stru- pillary Veſſels , are broken and divided again ia
dure, it demands a particular Examination . the Serum , aud the Blood made fit for Nutrition

The Trachea then, or Aſpera Arteria, is a Ca. and Secretion.

nal ficuated in the firft part of the Neck , before This Preſſure of the Air upon the Bloodveſſels,

ele oefophagus ; its upper End is called Larynx, Dr. Keil faith , hehathdemonſtrated to be equal
fromwhenceit deſcends to the 4th Vertebra of the co 100 lb. weight ; and in Coughing or Crying,

Back , where it divides and enters the Lungs ; this it may exceed 400 lb.

Canal is made of Annulas Canilages, at imall



LUN L U N

But sho'chele are the neceflary Conſequents of menta ofa thick Conſiſtence (which is probably

Reſpiration, yer ſeveral Experimensincline him theunformed Part of the Chyle and Aliment) and

to think, that ſome Particles of the Air muft like theſe Globules of which we are now ſpeaking,

wiſe enter the Blood - vefſels, and mix with the thoʻ ſometimes they are of different colours, as

Blood in the Lungs.
White, Blue, Purple : This any one may diſcover

For, forft, be faith he is aſſured , from repeated with an ordinary Microſcope Now 'cis certain

Experiments, that Air will eſcape the Pores of any that theſe Globulesmay be burſt, as in Obftructi

Number of Bladders, when compreſſed only by ons ; and all exhaufted, as in violent Hæmorrbages,

the Weight of the Water, into which it is ſunk; and yet be all recovered andrecruited again ;
and therefore the Preſſure of 100 lb. Weight in wherefore they muft be formed, fomewhere in the

ordinary Reſpiration, muſt thruft ſome Particles Body, from the Chyle. And fince ' cis certain that
of it into the Blood - veffels.

they are nor folid Particles, as appears both by
2. The Honourable Mr. Bogle, in his Neve Pnen- Ocular Inſpection and Truth ; allo that they do

matical Experiments, ſhews us, That Animals can actually change their Globular Figures into thoſe

not live when ſhut up in common Air, cho' by a of Oblong Spbaroides, as they move thro' the Ca.

Gauge he hath found it to retain its wonted Pref, pillary Velels ; as therefore from their Colour, and

fure ; and tho theReceiver bath been immerſed from their being coagulaced by Acids, andhaving

in Watercooled with a Solution of Sal Armoniac. their Figures deſtroyed ; it is bighly probable,that

The ſame Experiments affure us, That Animals they may be little Bubbles blown from the vifcid

will live longer when Ihutup in compreſs’d Air Pars of the Chyle, by the Force of some more ſubtle

than in common Air , and that when they are dy- claftick Aura. Now no Place in theBody can af

ing in the common Air, they may be revived by ford this elaftickFluid, but the Lungs ; and this

preſſing in more freſh Air. may be the Reaſon why the Chyle enters into thoſe

3. It may be demonſtrated, ( faith the ſame two Veinsonly, which are juſt recurning into the

Dr. Keil) That the Difference between the Gra- Heart immediately to be ſent into the Lungs. Por

vity ofthe air in the City, and that of theCoun- fince in our groſs Element of Air, there is always

try, (which can be but very ſmall, upon the Aco lodged a finer Elaſtick Fluid, which is the princi

count of the Efluvia, as the Barometer ſhews it topalAgentin all the ſubtle Effects commonly afcri

be)can never be the cauſe of that Difficulty of bed to the other : tho the groffer Elementcannor,

Breaching, which ſome bave in the one and not in yet this finer Fluid , (by the vaſtForce uſed inEx

the other ; for they are not near ſo ſenſible of the piration ) may be thruſt in thro ' the sides of theſe

different Gravities of the Air in the fame Place, as veficule , to the Blood veſſels. And Gince theſe

they are of a much ſmaller Difference in two di Blood Globules muſt be generated ſomewhere,

finct and remote Places, where the Contents of and that there is no place in the Body, this fubtle

the Air are different. elaſtick Fluid can be squeezed thro' with ſufficient

The Lungs are compoſed of an infinite Num- Forceto get into the Blood thro' the sides of the

ber oflittleLebes, of different Figures and Mag: Bloodveſſels, but in the Lungs : ' tis very probable

nitudes, but yer ſo joyned as to leave but ſmall theſe Globules are there formed, after this manner.

Vacuities behind them . Each Lobe confifts of The viſcous Part of the Chyle being by the ſhort:

an Infinity of ſmall Spherical Veficula formed by eft and ſafeft Courſe poſſiblebrought into the re

the Coats of the ſmall Branches of theTracben ; ſo turning Part of the Blood, is ſent from the right

that they may be conſidered , when blown up, as Ventricle of the Heart to theLungs, and is ſpread

ſo many fine Tubesending in finehollow Spheres. upon the sides of theVeſicule thereof in littlefine

On the sides of theſe Veficiale, the Blood veſſels Tubes : this fine fluid Elaſtick being ſqueezed, in

are ſpread in a fine Net-work : But before the F « . the Act of Expiration, thro' a Pore, concinned thro

tus is brought to light, thele Veſiculæ lie flat on the Veficle of the Lungs and the side of theBlood

one another , and by their Preſſure on the Blood veſſels, is forced into the viſcous Part of the Chyle

veſſels hinder its Paſſage thro ' them ; but as ſoon now running by in theSerum, and by its perpendi

asthe Fætus enjoysthe Benefit of the Air, that cular Preſſure on the sides ofthat Cavity it forms,

doch by its Weight and elaſtick Force, ruſh in thro' producesa little ſmallBubble, of a determinate

the Pipes of theTrachea into theſe Veficula and Magnitude and Thickneſsof Shell,from whenceit

blows them up; whereby they ſtand erect on the hath its Colour :After this, by the Force of the

Trunks of thoſe like Wind-pipes,and give a free ſucceeding Fluíd , this little Bubble is broken off

Paflage to the Blood thro' theſe Veſſels ſpread up from the Pore, and carried along the Artery ;and

on their Sides. And when by the Weight of the che Cobefion of the Parts ofthe Shell ofthis Bubble

Thorax, andthe Acts of its Muſcles, together with being greater than the Force from without,where .

thoſe of the Abdomen and Diaphragma, this Ela- by the thin Serum acts upon it, it is preſerved in

fick Fluid , the Air, is thruſt out of thoſe Veſicula its Figure in all the variousMotions of the com

thro the Trachæa in Expiration, theſe Veficula poundFluid of the Blood . And' if ithappen that

preſſing one againſtanother, and theelaſtick Fluid theſe little Bubbles ſhouldbe burſt ( as they moſt
acting on their Sides, and conſequently on the certainly are by 1000 Cauſes) whenever they come
Blood - Veffels thereon ſpread, ſeparate the Glo- to the Lungs they are now formed again ; where

bules of the Blood from one another, render it by the Circulation is render'd. conftant' and uni

more capable of Circulation , in the narrow Par- form . For fhould thele Bubbles be all deftroy ,

ſages of the Capillary Veſſels. there muſt ofNeceſſity riſe a general Obſtruction
And there ſeems to be a yet more conſiderable in all the Capillary Arteries. An Inſtance of the

Ule ofthis Natural Fun &tionbehind ; which is, so Formation of ſuch kind of littleBubbles a Mixture

form thoſe Elaſtick Globules of which the Blood of Oyl and Vinegar affords, for that look'd on

principally conſiſts. Itis undoubredFad and Ob thro”a Microſcope, appears to be nothing but aa

fervation , ihat the Blood confifts of a Lympha, Infinity of ſuch like little Bubbles,formed by the

which isthe common Vehicle, ſeveral Salcs ,Ras Immiffion ofthe Air and Vinegar into little Shells

of
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of Oyl. Vid. Cbeyne's Phil. Princip. of Natural it be viſible orinviſible, it is still a Gland whilft

Religion , p.214.
it fuffers fome Parts of the Blood to paſs thro' it,

LUNI-SOLAR Year, in Chronology, is a Pe- denying a Paſſage to others. Now the Glands

riod made by multiplying the Cycle ofthe Moon that ſeparate the Lympha areof the imalleft kind,

( or 19), into that of the Sun, which is28 ; , which being inviſible to the fineſt Microſcopes ; buttheir

is 532': and in this fpace ofTime 'twas thought, Excretory Ducts, the Lymphatick Veſels, unite

the Sun and Moon would come to be together a- with one another, and grow larger as they ap

gain exactly.
proach the Heart ; yer they do not open into one

LUSHBURG, 2 was a baſe Sort of Coin common Channel, as the Veins do ; for ſometimes

LUSHBOROW ,3 uſed in the Days of King we find 2 or 3more Lymphæducts running one by

Edm . III. which was coined beyond Sea to coun- another, which only communicate by ſhort inters

terfeit theEngliſhMoney; whereforeby a Sta- mediareDucts,or which unite andimmediately
ture in 25 Ed. 3.6. 2. itwas made Treaſon for a- divide again. In their Progreſs they always touch

ny one deſignedly to bring them into the King- at one or twoconglobate orvehicular Glands,into

dom. which they diſcharge their Lympha. Sometimes

LUTHERNS, a ſort of Windows in the Roof the whole Lymphæduct opens at leveral Places in
of a Houſe. See Dormers. to the Glands, and ſoinetimes it ſends in only two

LYE under the Sea , is the Mariners Term for a or three Branches whilft the main Trunk palles

Ship,which havingber Helm lafh'd faft a -Lee, lies over and joyns the Lymphæducts ariſing from the

ſo -Hull, that the Sea breaks upon her Bow, or oppoſite Side of the Glands, exporting again the
Broadfide. Lympha to their common Receptacles. The

LYEF -YELD or Leff-Silver,was formerlya Glands of the abdomen which receive the Lym
ſmall Fine or pecuniary Compoſition, paid bythe phæducts from allthe Parts which it contains, as
Cuftomary Tenant to his Lord, for Leave to plow likewiſe from the lower Extremities, are the Giana

and row . dule Inguinales, Sacre, Lumbares, Meſenterice ,

LYMPHÆDUCTS, are ſlender pellucidTubes, and Hepatice ; allwhich fend out new Lymphæ?

whoſe Cavities are contracted at ſmall and une- ducts which pour their Lympha into the Recepta

qualDitances by two oppoſite Semi-lunar Valves, culum Choli, as thoſe of theCheft, Head and Arms

which permit a thin and tranſparent Liquor to do into the Du & us Thoracicus, Jugular andSub

paſs through them towards theHeart, but which clavian Veins. TheDeſign of theLymphæducts
are ſhut up likeFlood -gates on its returning. They emrying themſelves into the conglobateGlands

rife in all Parts of the Body, but after what Man: ſeems to be, that the flow Lympha may receivea

ner needs nogreat Diſpute ; for without Doubt all newVelocity from the Elaftićk Compreſſion of

the Liquids in the Body, excepting the Chyle, are the Fibrous Cells of thoſe Glands, whoſe Fabrick

ſeparated from the Blood in the fine. Capillary reſembles thatof the Spleen ; and therefore they

Vefſels by adifferent Pipe from the common Cha- are improperly called Glands, becauſe they fepa

nel in which the reſt of the Blood runs : But whe- rate no Liquor from the Blood. See Keill's Ana.

ther this Pipe be longer or no longer than the tomy. p. 52.

Thickneſs of the Coat oftheBlood - veſſel, whether

1
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MACE-GRIEF,aliasMacegreffe, Macheerii; lengthoftheWirewerenotentirelybent, ſo that
are ſuch as,willingly and knowingly buy or the Endsof it, tho' but for the length of one tenthe

ſell Atollen Fleſh. of an Inch, 'were left ftrait ; then the Vertye

MAGAZINE or Arfenal, is the place in For would not be deftroyed in thoſe Parts or Ends

tified Towns, & c. where all ſorts of Storesare tho' it would every where elſe. He found alto ,

kept, and where Carpenters, Wheel-Wrights, onrepeated cryals, that tho' coyling or bending thro

Smiths, & c. areemployed in making all things Wire as aboveſaid, would always in the Day-time

needful to furniſh out aTrain of Artillery. diminiſh and moſt times deſtroy the Verticity of a

MAGBOTE, was formerly a Recompencea Recompence touch'd Wire ; yet it would not do it in the Evie

made in Money, or otherwiſe, for ſlaying ormurnings: And hefaith , he knows verywell, that the
dering one's Kinſman ; for fometimes the Corpo- Orb of the Activity of Magnets is larger or le fs at

ralPuniſhments in ſuch caſes due were tranſmu- different times , which is confirmed by what is

ted into Pecuniary Fines ; when the Friends or found in fact to be true of our noble large Load

Relations of the Party Ilain , were to content. Leg. I ſtone which is kept in the Repoſtory atGrenam

Canuti Regis T. 1. c. 2 . College ; for that will keep a Key or othes Piece

"MAGNETISM . See Mr. Derham's ExperiSee Mr. Derham's Experi of Iron fufpended to another, fometimes,' at the

ments and Reafonings on this Subject in Phil. Diftance of 8 or 10 Foot from it ; but ar orbes
Trans. N. 304. where he acquaints us, That he Times, not beyond the Diſtance offourlioor.

found (as Grimaldi and De la Hire had in Part He found alſo , that twiſting the Wire would

done before) that a Piece of verywell touched I. conliderably diminiſh, and ſometimes deſtroy the

ron Wire would, upon being bert round into a Verricity , which in fome Tryalsmade:on twifted

Ring, or coil'd round upona Stick, & c. moft times Wire, was ſo confuſed and difordered, tinat he found

quite loſe its Verticity,and always have it much by drawing oneof the Polesof a Lodidftone along
diminiſhed thereby, But yet that if the whole nearthenear the sides ofthe Wire, in ſome places it would

attrad

1
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attract, in others repell, and ſo attrad and repell Guard ; and in a Camp, that which lies between

all along the Wire ; and he fancy'd in ſome places, the two Wings.

that one ſide of the Wire would be attracted and MALETENT, or Maletolte ; in the Starure cal

the otherrepelled by one and the ſame Pole. led the Confirmation of the Liberties, 25. Ed: 1C:-).

After this he try'd what ſplitting or cleaving the is interpreted to be a Toll of 40 s. for every Sack

Wire would do ; and in particular, whether ſplit of Wooll ;andin the Statute de Tallagio noncon

Wires would have the ſame Properties as Load . cedendo in the 36th Year of theſame King Edw.f.

ſtones cut aſunder, and he found the Phænomena ' ois appointed, that Nothing for hereafter thall be

of this Experiment very odd ; for ſometimes the taken of Sacks of Wooll, under the Prerence of

Poles of the Wire ſo ſplit would be quite chang'd ; Maletent. It ſeems to come from malın Telo

ſo that the South Pole would become the North, nium .

in all Reſpects : Sometimes one half of the Wire MAL -VOISIN , was formerly ' the Name of a

would retain its Magnetiſm which it had before warlike Engine uſed in battering of Walls có caft

its ſplitring, and the other half would have it Stones, &c. It was ſo called , becauſe it was an

quitechanged, &c. ill or dangerous Neighbour.

He obſerved alſo one thing to be very ſurprizing MAN -BOTE, was formerly a Recompence for

in theſe ſplit Wires ; which was, That laying Homicide, or a pecuniary Compenſation for ki!

one, or the other side ofthe Halfuppermoſt, would linga Man.

cauſe a great Alteration in its Tendency or Aver- MANCA, was formerly a ſquare Piece ofGold ,

fion to the Poles of the Magner : But if you lay commonly valued at 30 Pence ; and Mancufa wa's

the contrary ſide of that half uppermoſt, the ſame as much as a Mark of Silver. See Canute's Laws.

End ſhall be attracted by one and repelled by the ' Twas called Mancufa, quafi Manu cufa.
other Pole, In other Pieces where the Ends are MANCUSA . See Manca.

regularly attracted or repelled , only in an inverted MANCIPLE, a Caterer ; there was ancient

Order (as if new touched) if it lay with the round ly an Officer in the Temple called by this Name,
fide uppermoſt ar that time, and be then turned now the Steward. And the Name and Office is

upſide down, viz. the flat cleft ſide uppermoſt ; it retained ſtill in our Colleges, in both our Univers
is ten to one, he ſaith, that one of the Ends is ei- ſities.

ther attracted by both the Poles, or repelled by MANNER ; beſides what hath been ſaid aboué

both ; or elſeattracted and repelled by one, and Manner, Imuſt take notice that they ſay in Archi

in Heſitation by the other. tecture, That an Order Heroically and Giganti

He touched á Wire from End to End with only cally deſigned ,where the Diviſion of the principal

one Pole of the Magnet ; which gave it ſo vigo- Members is put into a few Parts ; but thoſe ha

rous a Vertue, that he is almoſt of Opinion, 'tis the ving all a bold and ample Relievo, is after the

beſt Way of touching; the Conſequence was, that Grand Manner. As for Example, in a Corniche,

the End where hebegan always turned contrary to if the Gola or Cimarium of the Corona ; the Coping,
the Pole that touched it : He then touched the ſame the Modillions or Dentelli make a noble Appearance

Wire ( and others likewiſe) with the other Pole of by the Gracefulneſs of their Projectures ; and that

the ſame Magnet, from the ſame End , and then we ſee none of that ordinary Confuſion which re

that End turned the contrary Way. For inſtance, ſults from thoſe little Cavities, quarter Rounds of

mark one end ofthe Wire for the North End,and the Aſtragal, and ſuch little Ornaments as produce
touch that Wire by drawing the North Pole of no effect in great and maffy Works, and which do

the Magnet divers times along the Wire from the impertinently juſtle out the graceful and principal
North to the South End : This Wire fo touched Members ; then will the Manner of this Corniche

ſhall have a vigorous Verticity ; but the North End appear folemn and great, and approve it ſelf to be
ſhall ſtand South. But if you touch that or ano performed after La Grand Maniere. In Mr. Eve

ther Wire, ( for it is all one, the latter Touch de lyn's Parallel of Ancient and Modern Architecture,
ſtroying the former) by drawing the North Pole Chap. s . p. 25. you have a fine Draught of this

of the Magner from the South to the North End Grand Manner, in an ancient Dorick Pillar which

of the Wire, then this North End will turn was found at Albano, joining to the Church of St.

North : And ſo it will be if you touch with the Mary near Rome.

Southern Pole from the North to the South. MANSE, is a Parſonage or Vicarage-Houſe for

He found alſo, that if he touc'd an Iron Wire the Incumbent to live in , and was originally, and
exactly in the Middle with but one Pole of the is now, an effential Part of the Endowment of a

Loadſtone, without drawing it backwards or for- Pariſh -Church, together with the Glebe and
wards, in that place would be the Pole of the Tithes .

Wire ; and the two Ends would be the contrary MANUALIA Beneficia, were formerly ſuch

Pole of the Wire, and were accordingly repelled daily Diſtributions or Portionsof Meat and Drink,

or attracted by the Poles of the Magnet ; and the as were allotted to the Petty Canons and orber

middle, and about an Inch more on each ſide, was Members of Cathedral Churches for their ordina

attracted only by the Pole that touched it. ry Subaftence.

MANUMISSION, is the Term for making a

MAILE, was anciently a Kind of Money, as Slave or a Bondman free : You have the form of

ſome think ; for Mailes were Half -pence in Henry this as it was uſed in the Conquerour's Time, in

the Pifth's Time ; being the halfofthe Silver Ster Lambert's Apzarrouid , Fol. 126. The Terms of the

ling or Penny : Bur more largely it ſeems to have Law make two Kinds of Manumiſſion ; one ex

been any Proportionof Grain, or any other Rent. preſſed, and the other implied. That expreſſed was

This latter in theNorth is called Black-mail. See by Deed, or Publick Declaration : That implyed
Black.mail in Vol . I. was when the Lord made an Obligation for Pay

MAIN BODY, of Troops in an Army, is that menc of Money to his Villain ata certain Day ;

which marches between the Advance and the Rear or ſued him when he might enter without Suit ;
ot
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or when he granted him an Annuity or Leaſed of this Planet to be about 25 Seconds, and cer ,

Land to him for Years, or for Life, & c. tainly not greater; a large Account of the Method

MANU -OPERA,are ftollen Goods taken up- of obſerving and finding which,you will findun

on a Thief apprehended in the Fact. der the Word Sun in this Vol .

MANU -PASTUS, in the Law Dialect is often MARTYROLOGY, was anciently a Regiſter

uſed for a Domeftick Servant, one fed as it were kept in the ReligiousHouſes,wherein they ſer down

by the Hand of his Mafter. the Donations of their Benefactors, and the Day of

MANU -PES, is uſed in the Charter of Richard their Deaths, that ſo on each Anniverſary they

the Third for a Foot of full and legal length . might commemorate and pray for them : And

MANU.PRISOR,one who was Bail- pledge or therefore ſeveral Benefactors made this a Condi

Security for another Perſon. tion in their Charters. Kennet's Paroch Antiq.

MANUS, was anciently uſed both for an MASSES, in Painting, are the large Parts of a

Oath and him that took it. If a Man ſwore a- Picturecontaining the great Lights andShadows.

lone in the Court, he was ſaid to do it propria MASTER of the Mint : In the ſecond Year of

manu ; but if he brought 3 or more Witneſſes to H. 6.that was the Title of him that now is called

fwear for him, he was ſaid tertia manu jurare. the Warden of the Mint, whoſe Office it is to re

MARCHET Mulieris, the ſamewith Merceive the Silver and Bullion that comes to the

MARCHETA S chetum. Mint to be coined , and to take Care thereof.

MARCHES, are now the Bounds between MASTER of the Court of Wards and Liveries ;

England and Wales, or Englandand Scotland ; and was the chief Officer and judge of that Court of

the Marches ofScotland are divided into Weſt and Wards, kept the Seal of it, and was named and

Middle Marches. The Word Marches is uſed allo aſſigned by the King. But this Court and all its

in Stat. 24. H. 8. 12. for the Borders of the King's Officers, Members, Power , and Appurtenances,

Dominions in general, as being derived from the is taken away by a Statute made the 12th of Car.

Germ . March ,which fignifies a Bound or Limit ; 2. C. 24 .

and thoſe Noblemen who lived near theſe Marches MASTER of the Horſe, hath the Rule and

are frequently in our Statutes called Marchers. Charge of the King's Stable : This Officer is very

MARITAGIUM habere , ſignified formerly to honourable , and uſually a Nobleman, is mens

have the free Difpofalof an Heireſs in Marriage, tioned in 39 Eliz. 7. and 1 E. 6.5 .

which was a Favour granted by the King, who MASTER of the Poſts, was an Officer of the

was the Guardian of all Wards or Heirs in Mi- King's Court that had the appointing, placing and

nority, to fome ſpecial Favourite or Friend . diſplacing of all ſuch as provided Poit. Horſes to

MARITAGIUM Liberum , Frank Marriage ; carry theKing's Meſſages and other Buſinels. Ho

was when a Baron, Knight, or Free-holder grant- alſo was to pay them their Wages, &c. This Ofa

ed ſuch a Part of his Eftate with a Daughter to her ficer is mentioned in 2 Ed. 6. 3. but now by a

Husband, and the Heirs of his Body, to hold Statute made 12 Car. 2. c. 34. he is appointed by

without any Homage or Service to the Donor. the King's Letters Patent, with Rates and Rules

MARK, the Saxons called it Mancus, Mancuſa, preſcribed in the ſaid Act.

and Mearc ; and among them it contained 30 MASTER of the Armory, is an Officermen

Pence, which of their Money was fix Shillings. tioned 39 Eliz. c.7 . and hath the Care of the

' Tis not certain when the Mark came to bevalued King's Armour in any ſtanding Armories ; with

as at 13 5.4 d . But M. Paris,in the Life ofGua- Power of putting in and out all inferior Offi

rinus Abbor of St. Albans, tells us, that a Mark cers.

(A.D. 1194.) was of this preciſe Value. Since the MASTER of the Jewel Houſe, is mentioned in

Conqueſt there was never any Coin of this Name 39 Eliz. c. 7. and is an Officer of the King's

ftruck, as appears ; but probably there might be Houſehold of great Credit; being allowed Bouge
ſuch before in the Saxons Time, and with ſome of Court, that is, Diet for himſelf and the Clerks

Markor Srampupon it, as may be concluded from of the Office, and hath a Lodging in the Court.

the Word Mark. Stop in his Annals, p. 32 , and He hath Charge of all the Gold and Silver Plate

691 , faith, a Mark of Gold was eight Ounces, uſed at the King's Table , or belonging to any Of

twelve Márk of Gold Troy was 2c0 l. of Engliſh ficer of Account attending the Court ; and of all

Money ; after which Rate each Mark weighed Plate remaining in the Tower of London, as alſo of

161. 13 3.4 d. Chains and looſe Jewels not fixed to any Gar
Skene deVerb.fignif. ſaith , a Mark fignifies an ment.

Ounce Weight, whereof the Drachm is the eighth MASTER of the Houſehold. This Officer is

Part, as the Ounce is the eighth of the Mark. called Grand Mafter, &c .and Lord Steward of the

MARQUIS or 2 is now a Title ofHonournext King's Houſehold in 32 H. 8. 39. And in the firſt of

MARQUESS p before an Earl , and next af- Q. M and ever ſince he is called Lord Steward,

ter a Duke. The Name ſeems to be derived from &c. and under him there is a principal Of

the Germ . March, a Bound or Limit ; and there- ficer called by this Name of the Maſter of the

fore was asmuch as Cuftos Limitis, or Comes fibi Houſehold.

Præfe &tus Limitis. Among the old Britains it was MASTER of the Ordnance,mentioned in 39 E

the Cuſtom , and after them of the Saxons, to give liz. 7. and is a great Officer, to whoſe Care all the

the Title of Reguli to all the Lords that had the cu- King's Ordnance and Artillery is committed .

ſtody and charges of their Marches or Bounds; as MASTER of the Faculties, is an Officer under

Selden thews in his Mare Claufum , Lib.2 . c. 19.But theArchbiſhop of Canterbury, who grants Licenſes

in Richard 2. his Time, the Title of Margueſes and Diſpenſations; he is mentioned in the Statute

inſtead of Lords Marches came to be given to ſuch of laying Impofitions at Law of 22, 23. Car. 2 .

as were Governours of the Marehes. MASTER of the Wordrobe, is a great Officer at

MARS. Mr. Flamſtead and Caſſini bave by ac- Court ; having his Habitation or Dwelling-Houſe

curate Obſervation found the Horizontal Parallax belonging to that Office, called the Wardrobe near !

Puddle
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Puddle -wharf in London . Hehath the chargeand to this Day being Regiſtredas a Member intbe

cuftody of all former - Kings and Queens Robes Univerfity of Oxon is called Matriculation.
remaining in the Tower of London, and of all Arras - MATROSSES, are Soldiers in the Traind of

and Tapeſtry Hangings,Bedding, & c. and the Artillery , next below the Gunners : Their Duty

Charge and Delivery out of all Scarlet Liveries is to aſſiſt the Gunnersin Traveling, Spuoging,

belonging to the King or Queen. He is men Firing, and Loading of Guns, & c. They carry
tioned in 39 Eliz. 7. Fire-locks, and marchalong with the Store -Wage

MATERIÀ Subtilis, in the Cartefian Philofo- gons.

phy is what is produced by the grinding orrub. MAUND , wasanciently aMeaſure of Capa

bing oneagainit another of the Particles of the city with us, being a kind of great Basket or

fecond Elements ; and ſo there compoſe what he Hamper containing 8 Bales, or 2 Fares. See:the

calls his firft Element. See Cartefian Syft. of the Book of Rates, Fol. 3. wancian's

World in this ad Vol. MAXY, is the Tin -miners Term for a Weed ,

MATHEMATICKS. Befides the mention of astheycall it, of the Marchafite kind, from whence

ſuch Authors as have written on the ſeveral Parts Maxy feemsto be a Corruption; When the Lord

of this noble Science, and of which you havean or Vein of Oar degenerates into thiscor anything
Accountundereachparticular Head'; theſe that elfe thatisnot Tin, they callin a Weed. .

follow have written on Mathematicks more gene- MEASURES vof Capacity . Thele (with us)

rally. both liquid and dry, were firft made fromTroy

Franciſci LaurensSpecimina Mathematica, & c. Weight. See 9 H. 3. 51 H.3.12 H.:7.8c.where

Andrea Tacquet Opera Mathematica,Antw. 1669. in itis enacted,that eightPound Troy Weight of

The Works of Monſieur Fermat, Wheat, gatheredfromthe middle oftheEar,and

Dr. Wallis's Mathematical Works, in 3 Vol. Fol. well dried, ſhould makeone Gallon ofWine Mea.
Oxon . fure, and that there ſhould be bat one Meaſurefor

De Chales Curſus Mathematicus, 3 Vol. Fol. Wine, Ale, and Corn: throughout the Kingdom .
Ludg. 1674. See v4 Ed . 3. and is Rich. 2. But Cuſtom in rime

A Matb. Compendium, by Sir Fonas Moore. Lond . bath prevailed againſt this, having alteredMea
1674. Twelves. furesas well as Weigbes ; no other but Troy Weigbo

Elements de Mathematiques, ou Principes Gene- beingappointed by our Lawsto be uſed . ( See 14

Tauxde toutes les Sciences qui ont les Grandeurs and 17of Ed.13 .)wehavingnow three different

pour obje&t. par 7. P. a Paris, 1675. 410. Meaſures ; viz . one for Wine, one for Ale and

Steph. de Angelis de Infinitis Spiralibus Inverfos Beer, and one for Corn. See the Table of their
Infinitis Hyperbolis aliiſque Geometricis Ba- under Meaſures, Vol. I. 1.o .

tavii. 4to. Only letme add further from Mr. Fohn Ward's

P. Gregii a St. Vincentio opus Geometr. Quadra- Arithmetick.p. 34. That tho the comnion Wine
ture Circuli * Seat. Coni. Antw. 1647. Fol. Gallon ſealed atGuild -Hall in London, i by which

Leybourn's Curſus Matbematicus.Lood. 1690.Fol. all Wines, Brandies,Spirits,Strong -waters,Mead,

Simon Stevin Les Oeuvres Mathematiques. Ley Perry, Sider, Vinegar, Oyl,Honey, & c. are mea
den , 1694. Fol . ſured and ſold, is ſuppoſed to contain 231 Cubick

Clavius's Opera Matbematica. Fol. Inches ; and from thence, the Tierce will contain

Mr. Hayes Fluxions, London, 1704. Fol. 9702 Cub. Inch . the Hogſhead 14553, the Pun

Foſter's Miſcellanies. Lond . 1659. Fol. chion 19494 , the Butt or Pipe 29106, and the

Pappus Alexandrinus's Math. Collea. per Com - Tun58212. Yet it hath been accurately experi
mandinum , Bononiæ , 1650. Fol. mented , that the Wine Gallon arGuild -Hall doch

Sir FonasMoore's Syſtem of Mathematicks, 2 Vol . hold but 224 Cubick Inches ;"as indeed Dr.Wy.
London, 1681. 4to. bard had before taken Norice of in his Taxometry,

Cavallerii Trigonometria. 1643 p. 283. But yer in May 25, 1688, when an Ex.

Directorum generale Vra- 1632
periment wasmade for the Lord Mayorof London

nometricum , and the Commiſſioners of the Exciſe, in Confir
4to.

Exercitationes Geometrice. 1647 mation of the Truth of the Account above, of tbe

Geometria Indivifibilis con Capacity of the Standard Gallon ; viz. that it is

tinuorum . 1635 but 224 Cub. Inches : yet it was then thought fit

Barron's Lectiones Geometrice et Optice. Lond . to continue the common ſuppoſed Contents of 231

1669. 400. Cub. Inches for the WineGallon, and that all

Sturmius's Mathefis Enucleata. L 1 Vol.8vo. Computation in Gauging ſhould bemade from

-Juvenilis. S 2 Vol. 8vo. thence ; and fo I ſuppoſe ir yer ſtands.

Veteres Mathematici. Paris, 1693. Fol. The Beer and Ale Gallon is larger than the Wine

Math. Collections in Eng. from Galileo. Lond . Gallon, in Proportion to the Exceſs of the common

1661. Fol. Pound Averdupois above the true Pound Troy :

Hook's Micrographical Leationset Opera Poſthuma thar is,as 12 : 231 :: 10 : 14 + 3 ro 281 , which is

Scotii Curſus Matbemat. Herbipoli. 1661 . very next the Cubick Inches in the Ale Gallon.

Herigone's CurſusMathematicus. Paris, 1644. 8vo. The Ale Quart contains 701Cubick Inches ; the

Mr. Blondell's Cours de Mathematique. pour Mr. Gallon will be282.

le Dauphin. Paris, 1683. 400 . Dry Meaſure ſeems to ſtand ſtill in Proportion

Ozanam's Cours de Mathematique, in 8vo. to the old Wine Gallon of 224 Cub. Inches. The

common received Content of the Corn Gallon be.

MATRICULA, anciently was the Wou for a ing 272.5. for as 12 : 14. :: 224 : 2721. and

Regiſter. Thus in the Church there wasthe Mayer by an Actof Parliamentmade A.D. 1697, it

tricula Clericorum , which was a la or Catalogue is appointed, that every round Buſhel with plain
of the officiating Clest , and Matricula Paupe- and even Bottom , being made 18 Inches and wide

run, a Catalogue uf the Poor to be received : and shroughout, and 8 inches deep, shall be offeemed a

Vol. II. LII
legal
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legal Wincheſter Buſbel, according to the Ştan- Recueil de diverfis Pleces touchants quelques nou

dard in his Majeſty's Exchequers Now a Veffel velles Maehinespay, D. Papin , Caffila 1695.

thus made will contain 2150.42: Cubick Inches 8vo.

and conſequently the Corn Gallon can be but Mechaniek Powers, iby Mandey and Moxon. Lon .

2684 Cub. Inches. Luce Valerii Lib. de Centro Gravitafis Solidorum .

.Rom )

-7. MECHANICAL Philoſophy, was that which Galileo de Mechanica Motu locáli Dialogi.

the moft ancient of the Phænician and Greek Philo- Leyd. 1638.

- ſophers have adhered to forthe Explication of the

Phänomena of Nature , and theſe made uſe ori- MEMBRETTO, in Architecture, is the Italian

ginally of no other Principles, than the Confide Term for a Pilafier, that bears up an Arch.

rationofEmpty Space, the Doårine of Atoms, and Theſe are often fluted, but not with above 7 of 9

in particular,the Gravitation of Bodies. Theſe fi- Channels. They are frequently uſed to adorn

lently attributed the Cause of Gravityto ſomething Door- Caſes, Gallery Fronts, and Chimney -Pięces,
which wasplainly diſtinct from Matter ; and this and to bear up the Corniſhes and Freezes in Wain

Cause our moft modern Natural Philoſophers,inCOMEMORÝ. Þr. Hook in his op. Poßibum, p.
their Enquiries into Nature, did by no means take

( into: Confideration. They have happily avoided 139, 140, & c. JuppoſesMemory to be as much an

Faiming at any Hypotheſis to explain the Phänoinena Organ as the Eye,Ear, Noſe,&c. and to have its

of natural Effects, and leaving the Philoſophy of Şiration fome where near the Place where the

Cauſes to Metaphyficks, they have rightly confi- Nerves from the other Senſes concur and meet ;

dered thatit isthe chief End , Deſign , and Bufi- and he thinks, that the Memory being both im

-neſs of Natural Philoſophy to conſider Effe & s ; proveable and impairable, appears from thence to

and by reaſoning uponthem and their various be plainly Organical; and that it is a Kind ofRe

Phenomena, to proceed regularly at laſt.co the policory of Ideas formed partly by our Senſes; and

Cauſes ofThings; and eſpecially to theKnowledge chiefly by the Soul her ſelf.

of the Firft Cauſe: And certain it is, that all true MENSALIA 2 wereſuch Perſonages or Livings

Progreſs and Proficiency in this kind of Natural MENSALS S as were united formerly to the

Philofophy, ifit don't immediatelylead us to the Tables of Religious Houſes; and therefore areby
Knowledgeof the Firſt Caufe;yetwill ſurely bring Canoniſtscalled menfal Benefices.

ius, ſtill nearerrandnearer to it ; and therefore is a MERCHEN -LAGE ; was one of thoſe 3 Laws

moſt noblé, excellent, and valuable Study ... Vid. out of which w.the Conquerer framed ourCommon
Newt. Ope. Lat. Ed. p . 315. v . Laws, with a Mixture of the Laws of Normandy ;

2141 Aurbórs on this Subject are, and was the Law of the Mercians when they go

so Guidi Ubaldi Mechanicorum Liber. Venetiis, verned a third Part of this Land ; for it was di

dir 1615. Fota Is... vided in the Year 1016. See Cambden's Britan

.5 Paulus Guldinus de Centrá.Gravitatis. Viennæ, nia, p. 94.

1.1: 1635. Fol. MERCHETUM, Mercbet, in Scotch Marchet,,

Chriſ . Hugenius. de Motu Pendulorum . Paris, was anciently a Coinmutation ofMoney or Car
1:::1673. Fol... tle given to the Lord to buy off that old impious

- Ejufdem Horologium Oſcillatorium .Paris, 1673. Cultom of the Lord's lying the firkt Night with

sdGaſp. Scotti Mechanica . Ejufdem Technice Curi- the Bridal Daughter of a Tenant ; and after it

-1909 , ofa. 166483 was uſed for the Fine or Compoſition which the

Cafioli Mecbanica, Tenants paid to have leave to marry their Daugh

Wilkin's Mathematical Magick. ters : Alſu no Baron or military Tenant could

Alphonfi Borelli de Vi PerculionisBononiæ , 1677, marry his fole Daughter or Heir, without Licence

& Lug. Bat. 1686. 4to. from the King pro maritanda Filia:

Dr. Wallis's Mechanica, ſive de Motu . Tracta- MERCURIAL Pbosphorus, is a Light ariſing

- zasia tus Geometricus. from the ſhaking of Mercury in Vacuo ; of which

odAndrea Boecleri Archite&tura curioſa nova & A- ſee ſeveral Experiments in Philos. Tranj. N. 303,

ui ,manitates Hydrogogices cum 200 Fig, Ære in- See Phosphorus.

chicis. Norimbergæ . Fol.. MERCURY, is the Term the Chymifts gave

- Theatrum Machinarum novum , exhibens O- and is now generally uſed for that ponderous Flu

- pera molaria & aquatica : cum Figuris. Ibid . id, Quick-filver : The Texture of which ſeems to
1662. Fol.: côngłt of exceeding (mail, ſmooth , folid , Ipherical

M. Vitruvii de Archite &tura Libr. 10. cum Fig. or ſpheroidical Particles ; becauſe Mercury in ne

Æneis Ed. opt. Amft. 1649. Fol. ver ſo ſmall a Quantity, is by no means tranſpa .

Novo Teatro di Macbine di vittorio Zonca. Pa- rent, but opake, and will let none of the Rays of

dua. 1602. Fol. Light paſs thro ' its Pores : And therefore fince'tis

Teatro di Machine di Jacobo Beftoni in Lioni. probable that Light paſſes not through the Solid

1582. Parts of tranſparent Bodies, but only thro' their

Pauli Caffaci Mechanica. Lugd. Bat. 1684. 4to. Pores, ' tis plain, if the Particles of Mercury be
Alexandri Marchetti Exercitationes. Mechanice. Spherical (as it appears thoſe of all Fluids are )

Pifis , 1669. 4to . then their Diameters cannot be much greater than

Heronis Alexandrini Spiritalium Liber. Amfter. thoſe of the Rays of Light ; for the Interſtices be

1680. 4to. tween the Particles are as the Cubes of the Dia.

Recueil de pluſieurs Machines par S. B. Paris. metersof the Globules by whoſemeeting they are
formed ; and therefore ſeeing Light cannot paſs

La Statique; ou la Science des Forcesmouvantes, thro' theſe Interſtices, it itplain, that the Diame

par P. Ignace. Pardies. Paris, 1673. 12mo. ters of the Corpuſclesof Mercury cannot bemuch

Mechanick Exerciſes,by Moxon. Lond. 1677.410. greater than thoſe of Light : And if theſe Particles

fhould

1699. Fol.
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Mould be oval or ſpheroidical, their ſhorteſt Dia- 3. A Body being given of any one Metat, fuppofs,

meters muſt be of the Length of thoſe of the Par- a Sphere of Lead of 16 d. andwhoſe Dinhecer

ticles of Light, or not much greater. is a (let d and a ſignify any Magnitudes on

The Solidity of the Corpuſcles of Mercury, and Lengths) to make another like it andofgod

the Smallneſs of the Interſtices left between them, Weight, but of another Metál, asſuppoſe iron,

accounts for the wonderful ſpecifick Gravity of

Mercury, above all other Fluids ; and the exceed- Take out the Diameter à, and apply it in the

ing Smallneſs of its Parts, for its eaſie Aſcent by Lines of Mecals in the Points of 1 belonging to
Fire. Lead ; then will the Parallel between the proper

MERIDIAN Line, is a Line of ready Uſe in Points in , be the Diameter of the Iron Sphere

Practical Navigation. ' Tis always placed on the required : And this compared with che ocher Dia

Foot, or 2 Foot Gunter's Scales, and ſomerimes on meter in the Line of Solids, will give 23 d. forthe

the side of Gunter's Sector, (and on the Croſs. Magnitude ofthe Body required ,

Staff, &c. ) and continued to its whole Length:

'Tis divided unequally towards 87 degr. (where. 4. A Sphere of Léad being given , whole Diameter

of 70 gr. are about one half) in ſuch manner as the is a, to make another Sphere of any other, as of

Meridian in Mercator's Chart is divided and num- Iron, whoſe Weight fall be determined ; v.gr.

bred.
that ſhall weigh thrice as much;

It'sUſes are many : For, 1. It ſerves them to

graduate à Sea Chart according to thetrue Proje&tion. Apply the Diamerer å over in the proper Points

2. Being joined with a Line of Chords, it ſerves of h ; and then the Parallel between the proper
forthe Protraction and Reſolution of ſuch Right- Points of 6 will give the Length of the Diámetes

lined Triangles as are concerned in Latitude, Lon- of an equalSphere of Iron '; and this tripled will
ģitude, Rhumb, and Diſtance in the Practice of be the Diameter tequired :

Sailing ; as Mr. Gunter ſhews, P. 15. of his Book

of the Cross- Seaff ; as alſo in pricking the Chart See Webſter's Metallographia. Lond. 1690.
truly at Sea.

4to .

MESOLABIUM, See Renati Tran. Flufii Me- Alonſo Barba's Art of Metals, Engliſhed by the

ſolabium ; cui acceſſit pars altera de Analyfi & Miſ- E. of Sandwich . Part 1.& 2. in 8vo . 1674 .

cellanea. Leodii Eburonum , 1668. 450. Sir John Beitus's Fleta minor ; or, the Laws of

MESSENGER of the Exchequer: The four Pur. Art and Nature , in knowing, judging, finding,

ſuivants in that Court are called by this Name, refining, &c. the Body of confined Metals.

and their Duty and Office is to attend the Lord Georgius Agricola de Re metallica. Fol.

Treaſurer, and tocarry hisLetters, Precepes, & c.

MESSUAGE, is a Dwelling-Houſe, withſome METOPS; the ſame with Metopa.

Land aſſigned for its Uſe ; and by this Name a METTESHIP, Metteſchep, Mettenfcep, ſeems

Garden, Shop , Mill , Chamber or Cellar may paſs, to have been anciently a Fine or Penalty paid by

faith Plowden, Fol. 169. In Scotland it is what we the Tenant to his Lord for his Neglect or Omit

callthe Mannor. Houſe, the principal Dwelling- fion of doing his cuſtomary Service. Perhapsit

Houle within any Barony. ſhould be written Mittenfcep from the Saxon Mit

METALS Lines: On Gunter's Sector are ſome ten , to meaſure, and ceap, Goods or Chattels.

times placed two Lines called the Lines of Metals; MICROGRAPHY, is the Deſcription of the

they are noted withthe Characters of the ? Me Parts and Properties of ſuch very ſmall Objects as

tals, O ; ( ; g , h , f , g , and * ; and their Ure are only diſcernable by Means of the Microſcope.

is to give the Proportions between the ſeveral On this Subject the late Dr. Hook hath written de

Merals in theit Magnitudes and Weight, and by ſignedly in his Micrography ,, as hath alſo Dr. Pero

them ſuch Problems as theſe are ſolved . er ; and Leuenhoeck in 2 Vol. in Quarto, Lar.in

which, as well as ſcattered up and down in many

1. In Bodies of the fame Figure of different Me Other Books written onother Subjects, a very

tals,by the Magnitude of one given, to find noble Treaſure ofuſeful Diſcoveries isto befound;
the Magnitude of the reft.

and all made by means of the Microſcope:

MICROMETER . In Philof. Tranſ. N. 25 , you

Take the Magnitude givenout of theLines of have from Mr. Richard Townley, an Account ofthe

Solids, and open the Sector till it be appiled right Micromierer invented by Mr. Gaſcoigne ; and by

in its proper Points ; then will the Parallels taken this Inftrument he found the Moon's Diftance and

between the correſponding Points of the other Parallax from two Obſervations of her meridional

Metals, and meaſured onthe Solids, give their and horizontal Diameter, before Mr. Auzout took

leveral Magnitudes, this matter into conſideration Which Microme

ter Mr. Townley had, and is deſcribed by Dr. Hook,

>. In Bodies ofdifferentMetal,but equal Mag - in Phil. Trans, N. 29 , and the manner how it is

nitude, having the weight of one, éb find that to be applied to a Teleſcope Thewed. And Mr.
of the reſt. Flamſtead in N. 96. faith , that by the Micrometer

and a Teleſcope of but 14 Foot he could cake the

This Probl. is the Converſe of the former, but Diametersof the Planets and their Diftancesfrom

nor in direct but reciprocal Proportion ; apply the the fixed Stars, to a Second almoft. This Inftru .

Weight given, taken outof the Lines of Solids ment is now brought to very great Perfection and

into the sector in its proper Points belongingto ready uſe by our excellent Math. Inſtrument-ma

the Metals of the other Body, ſo the Parallel ker Mr. Fohn Rowley, under St. Dunſtan's Church

taken from the Point's belonging to the Body in Fleetftrees. Sed itsUſe in finding the Sun'sHow

given, and meaſured inthe LinesofSolids, lhall rizontal Parallax, under the Word Sun in this

give the Weight of the Body required, Volume.

LIT 2
MICRO :
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MICROSCOPE : By thoſe excellent Obſerva- nifying -Glaſes are all ſet in Ivory, 8 of which are

tions and Experimentswhich the admirableSir Is. ſet inthe manner expreſsd ar M. The greatelt

Newton hath made on Colours, he fews Ways to Magnifier is marked upon the Ivory wherein it is

conjectare very accurately of thesizes of the com- ſet with Nº 1 , the nextNº2,and ſo on till N ° 8.

ponent Particles of Bodies by their Colours; and The 9th Glaſsis not marked , but fer in the Man

in the Deſcription of thoſe, he tells us, ( Book 2. ner of a little Barrel Box of Ivory , as in Fig. IL

Pan 3.P. 64.) he hathbeen the more particular,
becauſe it is not impoffible bat that Microſcopes ee A flat Piece of Ivory, whereof there are 8

may (If not done already) at length be improved belonging to this Sett of Microſcopes, (tbo' any.

to that Perfection, as to diſcover the Particles of one who hasa Mind to keep a Regifter of Ob

Bodies on which their Colours depend. For, ſaith jects may have as many of them as he pleaſes) in

he, if thote Inſtruments are or can be fo far im- each of which there are three Holesf f f, wherein

proved, as with ſufficient Diſtinctneſs to repreſent three or more Objects are placed between two

Objects five or fix hundred Times biggerthan at a thin Glaſſes, or Talks, when to be uſed with the

FootDiſtance theyappear to the naked Eye,I ſhould greater Magnifiers.

hope that we might be able to diſcover ſome ofthe
greatefof theſe Corpuſcles ; and by one which The other Inſtrument Fig. III . is made of Braſs

would magnifié 3 or 4 Thonland Times, perhaps or Prince'sMetal, with Joints P P p , to turn ea

they might all be diſcovered, but thoſe which pro- lily any Way with a linall Pair of Tongs GG,

duce Blackneſs. Andif this could be attain'd to , which open at the Points K , by preſſing together

(viz. by Glaſſes to diſcover the conſtituent Par- the two Heads of the Pins II for taking up of

nicles of Bodies) he fears it would be the utmoft Objects : At the other End of theſe · Tongs GG,

Improvementof the Senſe of Seeing ; for it ſeems is ſcrewed on a round Piece of black Wood H ,

impoſſible to ſee the moſt ſecret and noble Works with a Piece of Ivory let into it, for placing

of Nature wishin the Corpuſcles, becauſe of the pake Objects on, according to their Difference of

Tranſparency of theſe Corpuſcles.
Colour,

The fame Gentleman in Philof. Tranſ. N. 88 .

from the Difference he had found between com- Upon the End L there is a Screw , into which

pounded and ſimple Colours, takes Occaſion to the Glaſs ſet in the Barrel Box may be ſcrewed ;

communicate a Wayfor the Improvement of Mi- when the others are to be uſed, there is a Ring R

croſcopesby Refraction ; viz. byilluminating the of Braſs to be ſcrewed on the End L, into which

Object in a darkened Room with Light of any Ringall the other Glaſſes M, may be ſcrewed :

conveniene Colournottoo much compounded ; by So when any Object is taken up in the Points of

which Means the Microſcope will with Diſtinct the Tongs K , or laid upon the other End H , it

deſs bear a deeper Charge and a larger Aperture. may very eaſily (as one who ſees the Inſtru .

And in N. 80, he faith , that hehath ſometimes ment willperceive) be applied to the true Diſtance

thought of making a Microſcope which tould of any of the Glaſſes M, by the Help of the Joints

have,inſtead of an Object Glaſs, a Refleding Piece P PP, andby means of the Screw C, with the

of Metal. For theſe Inftruments ſeem as capable Wheel D , Fig. III. which will bring the Object

of Improvements as Teleſcopes ; and perhaps to the Exactneſs of thç,Centre ortrue Diftance, be

more, becauſe but one Piece of reflecting Metaling regulated by a Spring N.

is requifite in them ; as is plain from this Fi

The Uſe of the firſt mention'd Inſtrument, Fig. I.

A B repreſents AAA A is thus : Take oneof your flat Pieces of

the ObjectMe. Ivory ec, or Sliders, ( if you pleaſe to call them

tal , Ć D the 10) and Nide it in berwixt the two thin Plates of

Eye-Glaſs, F Braſs E E , in the Body of the Microſcope ; ſo that

B their common the Object youintend to look upon be juſt in the
Focus, and o middle, remarking that you put that Side of the

The other Focus of the Metal in which the Object Plate e e, where the Ring is , fartheſt from your

is placed .

Eye : Then you are to ſcrew into oo, (the hol

low Screw in the End of the Body of your Micro

The Deſcription and Uſe ofMr.Wilſon's Sett ſcope) the 3d, 4th, 5th, 6th, or 7th Magnifyinga

of Pocket-Microſcopes, & c. mentioned in the Glaſs M ; which being done, while you are look

Preface of Vol. I.
ing through your Magnifying. Glaſs upon the Ob .

ject, you are to ſcrew in or out, the long Screw D ,

This Sett of Microſcopes has Nine differentMag. Fig. I. in the other End of the Body of your Mi

stifying-Glalies ; Eight of which may be uſed with croſcope, till you bring your Object into the true

two different Inſtruments, for the better applying Diſtance, which you will know by ſeeing the

them to various Objects : One of theſe. Inftru- Object clearly and diſtinctly : But ſeeing that in

ments isrepreſented Fig. I. A A A A, and is made the greater Magnifiers you can ſee but a Imall Part

of Ivory , it bath 3 thin Braſs Plates, E E , and a of the Object. viz.the Legs or Claws of a Flea ;

Spring of Steel H within it ; to one of the thin while you are looking upon any Part of the Ob

Plates of Braſs is fixed a Piece of Leather F, with Iject, if ye take hold of the Ead of the Plate or

a mall Furrow G ..... both in the Leather and Slider, e e , whereon the Object lies, and move it

Braſs to which it is affixed : In one End of this gently, you may ſee the whole Object ſucceſſive

Infrument there is a long Screw , D, with a Con- ly, or any Part of the Obje &t you pleaſe ; and if

tex-Glaſs C, placed in the End of it : In the other that Part of the Object you deſign to look upon

Ind there is a hollow Screw , o o ; wherein any be out of the true Dittance, remember your End

ofthe Magnifying -Glaßes M , are ſcrewed when Screw D, Fig . I. can always bring it in, by ſcrew

they are to be made wie of The a different Mag - ing it nearer or farther off

After

gure ; where
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After this manner may be ſeen all tranſparent N. B. The Circulation cannot be ſo wellſeen by

Objects, Duft, Liquids, Chryſtals of Salt, ſmall the Firſt, Second, and Third Magnifiers, becauſe

Inſects, ſuch as Fleas, Mires, & e. If they be In- the Thickneſs of the Glaſs wherein the Fiſh lies,

fe &ts that will creep away, or ſuch Objects as one hinders the Approximation of the Object from

intend to keep, they may be placed between the the true Focus of the Glaſs.

two Regiſter-Olages ff. For by taking out (with

the Point of a Penknife or ſmall Plyers) the Ring S, Fig. I. is a little Ivory Screw, upon which

that keeps in the Glaſs ff, where the Object lies the Handles of the Braſs Inftrument w, Fig: III.

they will fall out of themſelves ; ſo you may lay may be ſcrewed, and ſerve for a Handle to this

the Object between the two hollow Gdes of them , Ivory one alſo.

and put the Ring in as it was before : But if the

Object be Duft or Liquids, a ſmall Drop of the The Glaſs, plac'd is the Manner of a Barrel

Liquid, or a little of the Duft laid on the outſide Box, Fig. II. is onlyto be uſed when the Braſs 11

of the Glaſs ff, and applied as before, will be ſtrument ( or in your Hand ) being the leaſt Mag

teen very eaſily. nifier, for greater Objects, ſuch as Flies and com

mon Inſects, & c. A Hole being made in the Side

As to the Firſt, Second,and Third Magnifying- of this Box, Fig. II. whereby itmay be ſcrewed

Glalles, being marked with a upon the Ivory on the Point L , Fig. Ill. of the Braſs Inftruinent,

wherein they areſer, they are only to be uſed with remembring to put theEnd bnex toyour Eye,
and the other to the Object ; ſo if you take up anthoſe Plates or Sliders that are alſo marked with a

*,wheteintheObjectsareplacedbetween two Infectinthe Point of the Tongs K, or layany o

thin Talks, becauſe the Thickneſs of the Glaſes in proach them to the true Diſtance by means of the
pake Object on H the other End, you may ap

the other Plates or Sliders, hinderthe Object from fointsandScrewsſpoken of before C, D, P, N,
approaching to the Centre or true Diſtance of theſe

Fig. Ibid .
greater Magnifiers. But the manner of uſing them

is the ſame with the former. Only remember to

be careful when you put in or pull out the Plate ful nottohinderthe Light from falling upon them ,
In the viewing of objects, one ought to be care

or Slider e e , whereon the Object lies, or move it by theHat, Peruke, or any other Thing, eſpecial.

from one Object to another, not to let it rub | ly whenthey are to look upon opake Objects :

your Magnifying -Glaſs, which isdone by unſcrew. For nothing can be ſeen with the beſt ofGlaffes,

inga little the EndScrew D, Fig. I.when ye put unleſs the Object be in a due Diſtance, with a

in or pull outyour Plate,or move itfrom one Ob- ſufficient Light.
i

ject to another.

The beſt Lights for the Plates or Sliders, where
For ſeeing the CIRCULATIONof theBLOOD the Object lies betweenthe two Glaſſes, is a clear

at the Extremities of theArteries and Veins, in the Sky -light, or where the Sun ſhines on any white

tranſparent Parts of Fiſkes, Eels, & c. There are thing, orthe Reflection of the Light from a Look

twoGlafsTubes, the one bigger, and the other ing-glaſs. The Lightof a Candleis likewiſe good

leffer, is expreſs'd atg 8 ,whereinthe Fiſh isto be for the viewing of very ſmall Objects
, though it

put ; when theſe Tubesare tobeuſed, you are to be a littleuneaſy to thoſe who are not pra & isd in

anfcrew the End Screw D, Fig. I. in the Body of Microſcopestofindoutthe Light of the Candle.

the Microſcope, until the Tube g 8 , can be receiv'd

eaſily into that little Cavity G of the Braſs- Plate, By what is here faid , it's hop'd that the Uſe of

faſtened to the Leather F , under the other two this Microſcope, eaſy of its ſelf
, will be much ea

thin Plates ofBraſs E E : When the Tail of your fier to thoſe that uſe it ; yet it cannot be doubted

Fiſh lies flat to the Glaſs Tube, fer it oppoſite to of this, as of allother Inſtruments of this Nature,

your Magnifying-Glaſs, and byſcrewing in orout butthatUſus plupa docebit.
your End Screw D, Fig. I. as is ſaid before, you

may eaſily bring it to the true Diſtance, and ſee
For the Conveniency of thoſe who would Draw ,

the Blood circulate with great Pleaſure. or make any Sketches or Deſigns after Microſcopi.

cal Objects, they may alſo have a Pedeſtalto fix

If you would ſee the Blood circulate in a Frog's the two Inftruments above deſcribed, and make

Foot, chuſe ſuch aFrog as will juſt go into your them ftationary to any convenient Light.This

Tube, then with a little Stick, & c. expand the Pedeſtalmay be plac'd on a Table, & c. and after

Minder Foot of the Frog , and apply it cloſe to the the Object and Light are fixed, as many Perſons

Side of the Tube, obſerving that no Part of the
as pleaſe may viewthe object, without

any,
Trou

Erog hinders the Light coming on its Foot, and ble or Difficulty in finding the Light...

when ,
the Screw D, Fig. I. as aboveſaid, you will ſee The reſt ofthe annexed Figureswere drawn by
the rapid Motionof the Blood in its Veſels, which this Microſcope from ſeveral Objects.
are very, numerous in the tranſparent thin Mem

brane that's between the Frog's Toes : For this Ob
A the Artery, B, the Vein, C theircommunicant

ject the 4th and 5th Magnifiers will do very well; Canal, by which the Blood is ſeen paſſing from
bur youmay ſee the Circulation in the Tails of the former tothe latter, in the Tail of the Fiſh,

Water-Nemts with the 6th and 7th Glaſs, by reaſon expreſs’d at 8g.

the Globules of the Blood of thoſe Nepts are as

big again as the Globules of the Blood of Frogs or
D the Animalcula in Semine maſculino, by the

ImallFilh, as has been taken Notice of inN.280 firk Glaſs,

of the Philofophical Tranſactions, Page 118

I one
.
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E one of the Farina of the Flower of Mallows, counts. (6.) The Surveyor of the Melting, who is to

which magnified is the Arca repreſented at D. ſee the Silver caſt out, and that it be not alter'd af

ter it's deliver'd to the Melter ; which is after the

f the Branch ofan Artery , G that of a Vein . Aſ ay-Mafterhath made Trial of it. (7.) The Clerk

The intermediate Spaces Thew the Manner they of the Irons, who is to ſee that the Iron be clean

communicate unto one another, in the Sides of the and fit to work with. (8.) The Graver, who graveth

Lungs of Frogs, Nemts, & c. the Dies and Stamps for the Coinage of the Mo

hey. (9.) The Melters, who melt the Bullion be

H one of the Feathers of a Moth'sWing. fore it comes to coining. ( 10.) The Blanchers, who

anneal , boil, and cleanſe the Money. ( 11.) The

MIDDLE-Latitude, in Navigation, is half the Porters, who keep the Gate of the Mint. (12.)The

Summ of any two given Latitudes ; as ſuppoſe Provoſt of the Mint, who provides for all theMo

the two Latitudes were 50 ° 30 '. and 45°. 20 ', the niers, and overſees them. And laſtly, The Mos

middle Latitude will be 47º. 55 . niers; ſome of which ſhear the Money, ſome

There is a Method of working the leveralCaſes, forge it, and ſome ſtamp or coin it, and ſome

of Sailing by Middle Latitude, which nearly agrees round it and mill it.

with Mercator's or Wright's way ; and it is per- MITRE, in Architecture, is the Workmens

formed without the Table of Meridional Parts, Term for an Angle that is juſt 45 Degrees, or half

either bythe Tables of Logarithms or by Gunter's a right one ; and if it be a Quarter of a Right

Scales. Of this Method you have a ſhort Synopſis Angle, they call it a Half Mitre : And they havean
in Mr. Jones's Navigation, p.71 . Inſtrument made to this Angle which they call the

MID -SHIP -MEN , are Officers aboard a Ship, Mitre Square, with which they ſtrike Mitre Lines

whoſe Station when they are on Dury, is fomeon on their Quarters or Battens; and for Dispatch they

the Quarter-Deck , others on the Poop, &c. Their have a Mitre Box , as they call it, which is made

Buſineſs is to mind the Braces, to look out, and of two Pieces of Wood, each about an Inch thick ,

to give about the Word of Command from and one is nailed upright upon the Edge of the

the Captain and other ſuperior Officers. They other ; the upper Piecehath the MitreLines ſtruck

do alſo affift on all Occaſions bothin ſailing the upon it on both sides, and a Kerf to direct the

Ship, and in ſtoring and rummaging the Hold. Saw in cutting the Mirre Joints readily , by only.

They are uſually Gentlemen, who having ſerved applying the Piece into this Box.

their Time as Voluntiers, are now upon their MITRED Abbots, were formerly Governours

Preferment. of luch ' Religious Houſes, as had obtained from

MILIARES Glandula, are thoſe very ſmall'and Rome the Privilege of wearing the Mitre, Ring;

infinitely numerous Glands, which ſecern the Crofier, and Gloves of a Biſhop. It hath beena

Sweat and the Matter that exſudes in infenfible vulgar Error, that theſe Mitred Abbots were all

Perſpiration . See Skin. the ſame with thoſe Conventual Prelates who were

MILLAINS,according to Mr. Wingate, are the ſummoned to Parliament as Spiritual Lords ;
buc

third Subdiviſion of the Primes in Gunter's Line, some of thoſe ſummoned to Parliament were not

and expreſs the 1oooth Parts of ſuch Primes. mitred ; and ſome that were mitred were not fum

MINIUM or Read Lead . Mr. Ray at theEnd of moned ; the Summons to Parliament not any way

his Collect. of Engl. Words, gives this Account of depending on their Mitres, but on their receiving

themaking of Minium . Firſt they take Lead and their Temporals from the King. Cowel's Inter .

waſte it in an Oven or Furnace ; by bringing it to preter.

a Subſtance almoſt like Litharge , and by ſtirring MITTA, was anciently a Saxon Meaſure con

about with an Iron Rake or Hoe. Then they caining 10 Buſhels.

take it out and grind it with two Pair of Stones, MIXT Tythes. See Tythes.

which deliver it from one to another ; and there MOAT ; the Brink of the Moat next the Ram .

is a Mill which moves at once &x Pair of theſe part in any Fortification , is called the Scarp, and

Stones. When 'tis thus reduced to a Powder, the oppoſite onethe Counterſcarp.

they waſh it, and then put it into an Oven orRe ! MODEL, is an original Pattern which any

verberatory Furnace, where by continual ſtirring Workman propoſes to imitate ; 'tis variouſly made

with a Rake or Hoe of Iron, it comes to its Co - of Wood , Stone, Plaſter, & c. and ſhould be (in

Jour in 2 or 3 Days. But the Fire muft not be Architecture, for Inſtance) made by a Scale,where

violent, for then it will clod and change Colour. an Inch or half an Inch repreſents a Foor, for the

The Iron Rake is hung or poiſed by a Hook, elle more exact compleating of the Deſign.

it would be too heavy to be moved by one Man. MOLMUTAN or Molmutin Laws, were the

MINT, is the place where the King orQueen's Laws of Dunwallo Molmutius, fixteenth King of

Coin is formed , be it of Gold , or Silver : The the Britains ; they were famous here till the Time

chief Mint of England is in the Tower of London ; ofWilliam the Conqueror. Molmutius was the

of which the prelent Officers are ( 1.) The War- firſt that publiſhed Laws in Britain ; and theſe

den , who is the chief, and is to receive the Bullion, Laws, with thoſe of Queen Mercia , are publiſhed

and overſee all the other Officers. ( 2.) The Ma-1 in Latin by Gildas, out ofthe Britiſ Tongue.

fter Worker, who receives the Bullion from the MONIERS. See Mint.

Warden, cauſes it to be melted and delivered to MONOCHORD. See the accurate Divifiori

the Moniers, and takes it from them again when of the Monochord, in Phil. Trans. N. 238. by Dr.
coined . (3.) Comptroller, who is to fee that the Wallis.

Money be made to the jult Aflize, and to overſee MONOPOLIZERS, are ſuch Perſons as com

and controll the Officers, if the Money be not as bine together to engrols, and to raiſe the Price of

it ought to be. (4.) The ASayMaſter, who weighs Goods.

the Silver and Gold, and lees whether it be Stan- MONSOONS, are ſhifting Trade Winds in the

dąrd . (s . ) The Auditor, who takes all the Ac- E. Indian Ocean, which blows periodically, ſome
for
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for half a Year one way, others burfor3 Months, 2. ButyettheMoondeth -not-moveaccurately

and then fhift and blow for 6 or 3 Months direct in the fame Plane of the Eclipriek, deviating fome

ly contrary . times a little to the North, and fometimesto the

MOON . The Reaſon why the ( always ſhews South ; as is apparent from her Meridian Alti.

athe ſameFace towardsus, is becauſe the revolves tudes. The Plane of her Orbit being inclined to

Vfound her Axis in the Time of her Periodical that of the Ecliptick , and interſecting it in two

Month Points, which are called the Moon's Nodes:

For if in moving in her Orbit round the Earth

The did not do ſo,but that the Horizon of the Disk 3. The Phaſes of the Moon are continually

ab kept always parallel to it ſelf in all Poſitions, changing ; ſometimes ſhe cannot be ſeen ac ali,

tisplain, that as theMoon moves on in her Orbit, then the appears'horked, bifected, gibbous, and

new Parts of the former dark Hemiſphere willbe atlaſt round orfull: And 10 on againin an inverſe

gin to be enlighned (or rendred viſible to us ;) as Order.

- appears plain from the Figure annexed. For ſup- For being a ſpherical opake Body, and receiy

- poſethe Moon to have moved in her Orbit from ing all her Lighie from the Sun ; tho’s he will al

91 to 2 , and that her Diameter a b -keeps parallel ways illuminate one Hemiſphere of her, yet in the

to its ſelf in its firſt Situation ; then her viſible New -moon, when that Hemiſphere is entirely

Hemiſphere will be, not as before a db, but egf : turned from you , and her Body between the Sun

and when the comes into Poſition 3, her viſible and their Eye, 'tis impoſſible for heſ to appear vi.

Hemiſphere will be c a d, inſtead of a db, as at fible : But as ſoon as by her Motion forward in

firft . And laftly, when the Moon is at 4 , ber vi- her Orbit, Part of that Hemiſphere comes to be

fible Hemiſphere will be a c b, which in the firſt obverted to the Earth, ſhe will begin to appear

Poſition was totally inviſible. And this can't be falcated or with Horns of Light, and when the is

- otherwife, if the Moon in her Revolution round got to be 90 degr. from the Sun, ſhe will - ſhew

theEarth, don't alſo revolve round her own Axis juſt one half of her illuminated Hemiſphere, & c.

in the ſame exact Space of Time : But if you ſup

poſe her ſo to turn round her Axis, that the Dia. 4. The Eclipſe of the Sun happens only at the

meter a b Thall always be in a Norinal Poſition to New -moon , tho' not at every one ; and that of

theLineE ( ; asin the2d and 3d Poſitions e f the Moon only when the is at the Full, tho' not

andc d are 'ris plain the Moon muft by fuch a fat every Full-moon ; as is plain from the Reaſon

Motion round her Axis, always thew the fame and Nature of Eclipſes.

- Face to you, as in fact ( abftractingfrom her Vis

bracions, &c.) thereally doth . That obſcure Part of the Moon's Body

which the Sun's Rays do nórilluminate, when the

is Horned or Gibbous, or even in a Solar E

*** 10, clipſe, is not totally inviſible, but appears with

a reddiſh dirty coloured Light ; and chat Light

noir ſeems to come to the Moon by Reflection from

the Earth :

For when the Moon is at New to us, the Earth

ji A6 is at Full to theLunar Inhabitants ; and the Light

of the Earth being about 15 times greater than

that of the Moon , and the Moon ſo little as nor to

in : obſcure above a 20th Part of the Earth,the Light

13 from the Earth may eaſily be ſuppoſed to render

her a little viſible in even ſolar Eclipſes.

6. The Eclipſes of the Sun and Moon don't

happen always in thefame Placesin the Zodiack,

but in others moving ſtill gradually backward, or

,( r... in Antecedentia.

The Reaſon of which is, that the Moon's Or.

bit is differentfrom that of the Ecliptick, inter

44 ſecting it but in one Line,whoſe extreme Points

are called the Nodes, and which Nodes do annu
Theannual Regreſſion of the Moon's Nodes ally move backward or in Antecedentia": Burthe

is 25 Dregrees, and the Nutation of her Orbit a- Eclipſes' cannor happen but when the two Lu
bout 20 Minutes.

minaries are in ornear theſe Nodes s where

The Phänomena of the Moon , on which , as fore, & c.

Foundations, the Lunar Aftronomy is built, are 11.02

fich are there
7. There isa very ſenſible Difference in the app

parent Length of the Moon's Diameter, at diffe.
1. That the Moon moves daily from Weft to rent Times.

Eaſt, and almoft inthe fame Linewith the Earth, For the Moon's Orbit being Elliptical, her Dis

ornearly in the Ecliptick. ftance from the Earth will be very different, as fhe

For allthe Secondary Planets deſcribe leffer Or is in different Partsof thiacEllipſis ; and 'tis found

bits round their Primary,asthey do round the Sun ; that her apparent Diameter is nearly reciprocally

and the Plainsof their Orbits are not very diffe- proportional to her Diſtance , which Distance is

sent from that ofthe Ecliptick, and theſe Secon- both greatest and leaſt in theSyzygies, becauſe the

dary Planets do alſo move theſame way as the Excentricity of the Ellipſis is there greateſt.
Primary ones.
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8. The apparent Motion of the Moon is not al- Nor is this ſtrange, if you conſider the various

Ways equal, but greater and leſs by Turns, and and diffimilar Mucacions above-mentioned .

thatvery ſenſibly.

Which Phænomenon ariſes from ſeveral Cauſes 14. The Lightof the Moon reflected to us is

concurring together. The firft Cauſe of which is so weak, that even in the Full -moon, it will by

fome Inequality even in the mean Motionsof the no Burning -Glaſs be brought to afford the least
Moon ; for in the Earth's Peribelia the Moon is Degree of Heat.

carried ſomething Power than in the Aphelia. The Rays of Lighthave their Force decreaſed,

The next Cauſe is the Elliptick Figure of the (at leaſt) as the Square of their Diftance , and

Lunar Orbit, from whence theMoon muſt move conſequentlytheForce of theSun's.Raysreflected

fafter in her Perigaum than in her Apogaum ; as to us from the Moon, to thoſe that come to us
is the Cale of all the Planets. directly, is decreaſed, at leaft in the Proportion

A 3d Cauſe, is the continual changing of the of the Square of the Moon's Diftance from the

Excentricity of the Moon's Orbit ; from whence Earth, to the Square of the Moon's Semi-diame

muft ariſe a greater Difference of her Velocity in cer ; and by Calculation it will be found, that the

her Perigan, and ofher Tardicy in her Apogen in Light of the Moon brought bicher, will be in

the Syzygies of the Apfes than in theQuadra- Porce but the fifty thouſandth Part of thatwhich
tures. comeshither directly from the Sun.

To all which we may add, that the Moon's

Morion it ſelfis a little retarded from the Syzygies 15. The ſame Face of the Moon nearly, is al.

to the Quadratures, and then accelerated a little ways turned towards the Earth .

again from thence to the Syzygies, in every Lu . The Reaſon of which is, that the turns round

nar Month . her own Axis, in the Time of her menftrual Mo

tion round the Earth , as I have demonſtrated 2 .

9. The montbly Motion of the Moon in the Ed above.

diptick is ſwifrett (ceteris paribus).when ſheis in

the Syzygies, and loweſt when ſhe is in her Quad 16. And yet there are fomeLibrations of this

dratures to the Sun , Fače,ſothat ſome more Eaſternand Weſtern Parts

The Reaſon of which is to be had, opt from a- of it, and ſometimes ſome more Northern and

ay Syftem of Aftronomy, but from the Phyſical Southern do alteraarely appear.

Principles of the Newtonian Philoſophy. TheReaſon and Cauſe of which libratory Mo

tion, Sir 15. Newton, I think , firſt diſcovered or

10. That Place where the Moon appears leaf communicated.

and where her Motion is floweſt, doth not keep

always in the ſame Degree of the Ecliptick, buy Dr. Hook, Op. Poft. p. 80,86 accounting for the
moves ſenſibly forward , or in Confequentia. Reaſon why the Moon's Light affords no viſible

For tho' her Apogæum go forwardin the Syzy - Heat, faith, that the Quantity ofLight which falls

gies, and backward in the Quadratures, yer be on the Hemiſphere of the Full-moon, israrified in

cauſe the former Motion is near twice asſwift asſ to a Sphere about 288 times greater in Diameter

the latter , the Exceſs in the whole Revolution of than the ( before it arrive to us ; and conſe.

the Apfes'moſt be forward, and conſequentlyche quently, thatthe Moon's Lightis 104368 weaker

Apogeum will move on in Confequentia, as by Ob- than the Light of the Sun. Wherefore it would

ſervation ' tis found it really doth . require -1-04368 Full-moons to give a Light equal

lo that of the Sun at Noon.

II . The Latitude of the Moon is moveable or

changeable, being ſometimes greater and lometimes 1. To find the Moon's Age.

leffer (according to the various Poſition of her Or.

bit to the Sun ) even in the ſame Degree of proper To the Day of the Month (at any Time) add

Longitude. the Epact ( ſee that Word ) for that Year, and the

This Difference of Latitude ariſes from the va- Monihs from Marcb (including both Months) to

rious Inclination of the Plane of the Moon's Orbit gether, the Sum, if under 30, is the Moon's Age ;

to that of the Ecliptick. For, as wasfaid above, if above 30, ſubtract thirty out of it, the Remain

there is an Inequality, even in chat laclination ; der is the Age of the Moon.

when the Line of the Nodes is in the Syzygies, N. B. If the Month have but 30 Days, you

the Angle of the Inclination is greateft, and leaftmuft ſubtract but 29 inftead of 30.

when that Line is in the Quadratures, and of a

mean Quantityintheintermediate Poſitions. Example, May 26, 1708.

12. The Moon's Orbit is more or leſs circular Epact 18

according to its various Poſition in Reſpect of the Days inMay 26

Sun. ma
Months from March 3

And ſo it muſt be, Gince as was ſhewn above, T

the Excentricity ofher Orbit is greater when the 47

Line of theApfesis in the Syzygies,than when it Deduct
30

is in the Quadratures, by almoft half the leaft

Excentricity. The Moon's Age 17 Days:

13. The Motion oftheMoon is very unequal, If the Timepropoſed had been between Fan ,1.

and diffimilar to its ſelf, wheches you conſider it and Marcb' thefirst, you muſt have ufed the Ex
in different Parts of the fame Month , or in the pad for the Year before.

fimilar Parts of different Months.
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MOON's Parallax. There are two Ways of2. To find the Moon's being upon the Meridian or

or Southing.
finding the Moon's Parallax.

1. From the Aſtronomical Tables, the Moon's

Multiply her Age by 4, and divide the Product Place muſt be accurately had for the Moment of

by 5, the Quotient will give the Hours, and the the Obſervation ; andthen youmuſt find by Cal

Remainder multiplied by 12 will give the Mi- culation and by the Tables of Refractions, how

nutes, when the Moon is leſs than 15 Days old ; many Degrees and Minutes the Centre of the ( is

but'when more than that, you muſt ſubduct 15, elevated above the Rational Horizon. At the ſame

and work with the Remainder, as before. Time alſo exactly, by a large Aſtronomical Qua

drant , Sextant, & c. adjuſted with Teleſcopical

Example. May 26. 1708.
Sights. &c. the Elevation of the Moon's Centre a

above the Horizon of the Obſerver muſt be taken

Moon's Age 17 Days. in Degrees and Minutes. The Difference between

Deduct 15 thole two Altitudes will be the Parallax of the

Moon at the Momentof the Obſervation , and for

that particular Place of the Moon ; which being

Multiply by 4 found, the Horizontal Parallax may be had by this

Analogy ; As the Cofine of the Moon's Altitude

Divide by 5 ) 8 ( 1 hour, 36 m. to Radius :: fo is the Quantity of the preſent Pa

5 rallax, to the Moon's Horizontal Parallax

2. Without Aſtronomical Calculation , the
3

Moon's Parallax may be thus found : Ler her Dia

Multiply by 12 meter be accurately taken by a good Teleſcope

36 Minutes.
and Micrometer, when ſhe is on ornear the Meri

dian, and when near the Horizon, the ſame Night;

the meridian apparent Diameter will be the

3: Tofind the Time of the Moon's Shining.
greateft ; the Difference of theſe two apparent Diaz

Multiply her Age by 48, and divide the Pro- meters, being given, in the ſame Night, you may
ductby 60 ; the Quocient ſhall bethe Hours,and determinethe entire Differencebetween the Horis

the Remainder the Minutes : That
is, if the zontal and Vertical Diameterby theformer Anaa

Moon be under 15 Days old; but if above,fub- logy. Andfrom this Difference, which is propora

tract the Time of her Shining, found asabove, tional
, tothe Earth's Semi-diameter, both the

from 24 Hours, the Remainder willbethe Moon'sDiftance and herParallaxmay befound

of her Shining in the Morning.

by an eafię Calculation . And by the beſt Obſero

vation, the Moon's mean Horizontal Parallax hathi

been found to be about 57 Minutes, and conſe

Example. May 26. 1908. quently her mean Diſtance from the Earth about

Moon's Age 17 Days
60 Semi-diameters of the Earth ; or about 24000

Miles Engliſh.

MOORS : The Lords Bayliffs in the Ide of

136
Man are called by this Name; their Office is to

68 ſummon the Courts for the ſeveral Sheadings.
MORAL Philofopby, or moral Diſcipline, is

60) 816 ( 13b. 36 m. what is uſually called Ethicks in the Schools, be

From 24 Hours 60 ing a practical Science which explains the Nature

Subtract 13 b . 36 m. and Reaſon of, and withal teaches and inftructs

Remains the 216 us how to acquire that Felicity or Happineſs which

Time of her 10 b. 24 m . 180
is agreeable to Humane Nature.

Shining.
MORAL Actions or A &ts, are ſuch as render the

36 Rational and Free Agent good or evil, and conſe

quently rewardable and puniſhable, becauſe he

4. To find how many Signs and Degrees the Moon doth them .

is departedfrom the Sunſince her laft Conjuneti- MORESK -Work or Morisko-Work, is a kind of

on with him , or ſince the laſt New -moon. Antick -work in Painting or Sculpture, after the

Manner of the Moors, conäfting of ſeveral Gró.

Double the Moon's Age, and divide the Pro- teſco's.
duct by 5 , the Quotient is the Signs,and the Re- MORSUS Diaboli, is the Term which ſome

mainder (multipled by 6) are the Degrees. Anatomiſts give to the outer Ends ( i.c, thoſe

next the Ovaria ) of the Tuba Fallopiane ; becauſe

Example. May 26. 1708. their Edges there appear jagged and torn.

MORTARS. of Mr. Coeborn, are made of
The Moon's Age 17 Days.

Hammer'd Iron of about 4 Inches Diameter at

the Bore, ten Inches and a half long, and nine

5) 34 (6 Sigas.
Inches in the Chaſe. They are fixedar an Elevaa

tion of 45 . on a Block of Oak of about 20 Inches
30

long, and 10 | broad , and about 4 thick. Theſe

Remains 4
like Hand - Mortars, throw Hand - Grenadoes.

Multiply by 6
They are uſed chiefly in the bottom of the Trenches,

where they are placed about a Yard Diſtance one

Therefore the Moon is gone from 24 Degrees. from another, having each a Soldier to attend it ;

the Sun 6.Signs, and 24 Degrees.
and there is an Officer to every 40 or so of them.

Vol. II.
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They fire ſometimes 60 or 70 of theſe together, theformer Motion, it is either added to, or ſub

which throw their Shells into the Coveriway, 8c, tracted from it, according as a Motion ariſing

and make a very terrible Slaughter. from a Compoſition of thote two, is determined .

MORTISE or Mortaiſe, is the Workmens MOUNT-EGG ; after Tin from the burntOre

Word in Architecture for the Hole made in one is melted down and remelted, there will fome

Pieceof Timber to receive the Teanon of ano- times remain a different Slugg in the Bottom ofthe
ther Piece. Float, this they call Mount -Egg ; and tho of a Tin

MORTMAIN Statute : There was a Statute Colour, yet is of an Iron Nature, as hath been

made in 7 Ed. i . de Terris in manum mortuam found by applying a Magnet to it.
mon ponendis ; to reſtrain the Donation of any Lands MUD -SUCKERS, Limiſuge, are a Sort of

or Tenements to Religious or pious Uſes,where Water.Fowl which ſuck outof the Mud of Chan

they lay in a Dead Hand, without Succeſſion or nels, & c. ſomeoilyJuice or Slime with whichthey
due Service to the Lord and the King. After are nouriſhed hence they are always delicate

which Statute the Lands ſo given away were for- Fleſh, and their very Guts uncleanſed from the

feited to the King, ifthe immediate Lord of the Excrements are uſually eaten, as thoſe of Wooda

Feemade not his Claim within a Year after ſuch cocks,& c. Theſe Mudfuckers have therefore very
Alienation. long Bills, and broad near the Tip.

When the King by ſpecial Licence diſpenced MULIER, a Term uſed in our Common Law ,

with the Statute ofMortmain, there was a previ- ſome think to be a Corruption either from the

ous Inquiſition ad quod Dampnum, and a Return Latin Melior,or the French Meilicur, and ſignifies

uponOath that it wouldbe no Prejudice to the the Lawful flue preferred before anelder Brothes
Dignity and Revenues of the Crown. ThisLaw born out of Matrimony, Others will have it to
is nowrelaxed by Stat. 39 Eliz. c. 5. of giving be derived , quafiex muliere natus & non ex concu

Lands to Hoſpitals; and by 14 of Car. II. c. 9. a- bina; andſo they uſe the Word Filius mulieratus,

bour purchaſing Lands and Tenements for the in Oppoſition to a Baſtard ; and in this Senſe the
Poor within London and Weſtminſter. Scotch alſo uſe the Word , and therefore this laſt

MOSAIC Work, is corruptly ſo called ; it Etymology is moſt probable.

Ihould be Muſaick ; in Latin muſivum Opus, and MULTA or Multura Epiſcopi, was formerly a

ſometimes 'țis called alſo Pavimenta Te Jelata . Fine or Mulet paid to the King, that a Biſhop

MOTION : From the firft of Sir Ij. Newton's might have Power to make his laſt Will and Te

three Laws of Motion or Nature mentioned under ſtament ; as alſo to have the Probate of other

this Word Motion in Vol. I. by way of Corollary Mens, and the granting Adminiſtrations.

may be inferred , ( 1.) Thar no Particle of Matter, MULTIPLICATION : It often happens that

or any Combination of ſuch ( that is, no Body ' tis needleſsto expreſs at large all the Figures of

whatever) can either move of it ſelf, or alter the the Product, eſpecially where the Fadors have

Direction of its Motion, becauſe 'tis entirely pal- each many Places of Decimal Parts ; and there

Gve and indifferent as to Motion or Reft ; ſo that fore the following Compendium is ás uſeful as

neither Motion or Reſt are eflential to Matter. 'tis curious.

( 2.) ' Tis plain alſo from hence, that naturally of Suppoſe 3.141592 were to be multiplied by

it ſelf, no Body can ever move in a Curve Line ; 52.7438 ; and that a Product which ſhould have

for fince all Motion is originally and naturally rec- 4 Places of Decimals, would be enough for the

tilinear, 'tis impoſſible that any Body can move preſent Purpoſe. Firſt write down the Multipli

in a Curse or Line that is not Atrait of it ſelf ; be- cand, and ſet the Place of Unitesin the Multiplier

cauſe then it muſt of it ſelf continually alter the under that Figure of the Multiplicand, whoſe

Direction of its Motion, which cannot be, by the Place you intend to keep in the Product. Thus

former Corollary ; wherefore the Motion ofthe let 3.141592 be thé Multiplicand, and you would

Heavenly Bodies in Circles or Ellipſes cannot be have but 4. Places of Decimals in the Product;

accounted for by the natural Laws of Motion ; place therefore 2 , the Place of Units in the Mul

but it is owing to the Will of the great Creator tiplier, under 5 the 4th Place of Decimals in the

that they are kept in their Orbits by an attractive Multiplicand. Thus, 3.141592

Force . 8347.25

From the ſecond of the three Laws of Motion , After this place all

it follows, that all Effects will always be propor- the other Figures of 157 0796

tional to their Adequate Cauſes ; and thus if a- the Multiplier in a 62832

ny Degree of any force will produce any Degree contrary Order viz. 2 1991

of Motion, a double Degree of the fame Force the s Tens in 52 to 1257

will produce a double DegreeofMotion,a Triple, the Right-hand in the 94

a Triple, and ſo on in any Ratio whatſoever. Place of Unites, and 25

And this Motion muſt proceed on in the ſame Dire all the Decimal Parts

ction with that of the moving Force, becauſe 'tis to the Left-hand, as 165.6995 The Product

from That only that the Motion ariſes ; and Bo- you ſee in the Exam with 4 places of

dieś once in Motion ,cannot change their Directi- ple . Then in multi Decimals only .

on of themſelves. plying begin always

And if a Body be already inMotion, the Mori- at the Figure in the Multiplicand that ſtands over

on ariſing from a Force impreſs’d, if it be in the the Figure you multiply by ; ſetting down the
ſame Direction with that of the former Motion, it firſt Figure of each particular Product, directly

will increaſe it in Proportion to its Power ; but if underneath one another, only you muſt have Rés

it be impreſs’d in a contrary Direction, it deftroys gard to the Increaſe which would have ariſen out

the former Motion either totally or in part,that is, of the multiplication of the two next Figures,

equal to the Force of the Impreſſion. And when which ſtand to the Right Hand of that Figure in

it hath a Direction any way oblique to that of the Multiplicand, which you begin with.

Thus

j
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Thus, ſay 5 times 9 is 45 , and one which would and carry back the Blood ; the laſt to carry thicher

ariſe from 5 multiplying 2, makes 46 ; therefore the Liquidum Nervorum or Nervous Juice, which

write down 6 and go on asin common Multipli- mingling in the Veficulx, with the Blood, doth ve

cacion . ry probably ( it having an acid Tafte, and therefore

Then with the next Figure 2, ſay twice 5 is 10 ; confifting of Particles which are pointed and fo

which with the Increaſe that would ariſe from 2 qualitied to prick and break the Globules of the

multiplying 9 ; will be nearly two Tens to be put Blood) let out the impriſoned elaſtick Air which

down inſtead of the Cypher. Then ſay, twice i before was contained in the Globules, into thoſe

is 2, and one to be added from the twice s is 3 ; little Veſicule , whereby the elaſtick 'Cells of the

therefore write down 3 , and ſo on as uſually. Fibres will be blown up, and thereby their Lon

Next go on with 7, and ſay, 7 times I is 7 , but gitudinal Diameters, from Cell to Cell ftraitned ;

from the Confideration of 7 being multiplied into and this must contract the Length of thewhole

the two Figures 5 and 9 , which ſtand to the Right Fibre, and to move that Organ, to which one of

Hand of the I , there will be 4 to be added ; fo 7 the Tendons is fixt. This, faith Dr. Cheyne, Phil.

and 4 make it , write down i and carry 1 , 8c. Prin . Natural Religion, p .221. is undoubtedly the

true manner of muſcular Motion.

Another Example will make all plain . He thinks alſo, that the broken Shells of theſe

Let 257.356 be to be multiplied by 76.48, and Globules are carried back by the Veins to the

the Product to be entirely conſiſting of Integers Lungs to be new formed ; which is the Reaſon that

without Decimal Parts. ' muſcular Motion is ſo conſtantly and uniformly

Firſt write down 257.356
performed, as long as the Blood Globules and A

the Multiplicand, and - 84.67
nimal Spirits are in ſufficient Plenty.

then ſer 6 ,the Place of MUSCULUS Tube szovus Valſalvå vel Palaro .

Units, in the Multi- 180 15 Salping.eus, a Muſcle ariſing broad and tendi

plier under 7 the Place 15 44 nous from the Edge of all the lunated Part of the

of Units in the Mul. Os Palati, ſeveral of its Fibres being ſpread upon103

tiplicand ( becauſe you the Membrane that covers the Foramen Narium ,

are to have no Deci. then growing into a ſmall thin Tendon, it is reflec

mal Parts) and write 19682
The Product ted about the Hook - like Proceſs of the inner Ala

down the other Fi clear of Frac - of the Proceſſus Pteregoidaus internus, and is inſert

gures in a contrary
tions. ed carnons into all the membranous, fleſhly, and

Order, as above di cartilaginous Parts of theTube. Its Uſe is to dis

rected ; proceeding alſo with each fingle Figure, late and keep open this Channel. Myogr. compa

as is there taught. rate Specim , p. 47.

MÚSCULUS Auricule Anterior, is a new (5th)

MULTONES Auri, were formerly Pieces of Muſcle ofthe Auricle, and added to the four before

Gold Coin impreſt with the Figure of a Sheep or diſcovered by Cafferius, by the Diſcoverer of it

Lamb (perhaps the Agnus Dei) from whencethey Valfalva in his Treatiſe of the Ear.
had this Name, Multo being then uſed for a It ariſes from the inveſting Membrane of the

Sheep,as Mutto and Muto was alſo, whence our Temporal Muſcle, above that Part of the Zygoma
Word Mutton . This Coin was more common in which proceeds from the Os Temporis ; thence run
France ; but that it was ſometimes uſed alſo in ning ſtraic down, it parts into two ; One of which

England, appears by a Patent of 33 Ed. 1. is inſerted to the Fore Part of the upper Cavity of

MUNDICK, is a Marchaſite found in the Tin . the Concba ; and the other a little higher, into the

mines, of a Colour white, yellow , or green . They Fore Part of the Cavity of the Scapha. He de
ſometimes call it maxy ; it ſeems to be a Kind of ſcribes there alſo two new Muſcles more, which

Sulphur,becauſe Fire only ſeparates it from the Tin, from their Situation he gives theſe Names to.
and it evaporates into Smoke. The mundick Ore MUSCULUS Tragi, and but in lean ema

is eaſily known by its brown ſad -coloured glitter- MUSCULUS Anti - Tragius ? ciated Bodies he

ing, and by its ſoon colouring your Fingers. Some owns theſe are not to be ſeen.

ſaythis nouriſhes the Tin, and yet they ſay alſo, MUSICK . · Whar follows is a brief Account

where much Mundick is found there is little or no of the Elementsof Mufick communicated by the

Tin ; and 'tis certain, that if there be any Mun. ingenious Mr. John Perks.

dick left in inelting che Tin, it makes it thick and The Thing conſidered in Mufick is Harmonicah

cruddy, asthey ſpeak ; that is, it is not lo ductile Sound, or Sound ſo manageable, as to pleaſe the
AS otherwiſe it would be. Ear and Fancy of the Hearers.

MUNIONS, in Architecture, are the fhort The Senſe of Sound is cauſed in us by the

upright Pofts or Bars that divide the ſeveral Lights trembling motionof the Air, excited by thePer
in a Window Frame. cufſion of ſome folid Body, as a Bell, String,

MUSCLE ; a Muſcle is only a Bundle of Fibres, Pipe, &c.

which being cloſely compacted at each End,make This Trembling of the Air is quick or low ,

the cwo Tendons, each of which is inſerted into according to the Impreſſion given by the Voice of

ſome fixe Parts of the Body. Every one of theſe Inſtrument. The quicker the Trembling is, the

Fibres confifts of a prodigious Number of lefſer more acute and harp is the Sound; and the lower,

Fibrille, which are ſo many very Nender elaſtick the more grave and flat,

Canals bound about by ſmall tranſverſe parallel The fame Degree of Quickneſs of the Trem

Threads, which divide chele hollow Fibrillæ into bling or Pulſes of the Air being continued , the

ſo many elaſtick Cyftes or Veficule, which are or fame Sound or Note is continued alſo. Hence a

bicular, being formed of two concave Segments founding Sering keeping the ſaine Note to the laft,

ofa Sphere. Into everyone of theſeVeſiculæ,an hews,thatits Vibrations are in equal Time from •
Artery, Vein, or Nerve enter ; the firſt to bring the greateſt to the leaſt Ranges of its motion .

M m m 2 The
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Fig. 6.

The ſhorter a muſical String is, cæteris paribus,
the quicker are its Vibrations,and the more acure From what hath been ſaid it follows, that

its Note : And, contrariwiſe, the longer a String

is, the more flow are its Vibrations, and the more
Pulſes , AnEightorOdave.

grave its Note. 3 of the 2 Of the A Fifth.

Hence the Proportions of the Degrees of Acute- 4 Acuter 3 ! lower A Fourth .

nefs and Gravity of Notes are computed from the If Note be 4 Note > Agreater Third.

Diviſions of a Monochord, or ſtrained muſical String. 6 equal in 5 | theCon- A leffer Third.

The Proportion of Quickneſs in the Vibrations 5 Time 3 cord is Agreater Sixth.

of two Strings, and alſo of the Pulſes of the Air A leler Sixtb.

excited thereby, is Reciprocal or Counter to the

Lengths of the Strings ; ſo twice the Length gives
When two Nores in any of the precedent Pro

( cæteris paribus) half the Quickneſs of Pulſes (or portions one to another, are founded together;
half the Number of Pulſes in the ſame time, ) If their Sounds are agreeable and pleaſing to the Ear,
the Lengths are as 3 to 2 , the Velocity of Pulſes and are therefore called Concords. Of theſe the

is as 2 to 3 , &c. Hence the Relation or Proportion Eighth and Fifth are called Perfect Concords ;

of muſical Notes is determined as follows. Thirds and Sixths are called Imperfe &t Concords :

The Fourth ( anciently accountedaConcord) is by

modern Muſicians accounted a Diſcord to the Baſs
A B

in Conſort-Muſick, as wanting a Fifth under to
Fig. 1 .

А compleat the Harmony.
B

Fig. 2 .
The above-mentioned are all the Simple Con

А D cords that the Ear allows of. If the Proportion

D
between any two Nores be compounded of the Pro

B

Fig. 4 .
portion of an Oétave with that of any other Con

I cord, it retains the Name and Natureof the added
Fig. 5 . Concord . So a Tenth, that is, an Eigbt and Third ,

is accounted but a Third ; and ſo of the reſt.

All other Proportions between 2 Notes found

Fig. 1. Let A B repreſent a muſical String (lup: ing, together produce Diſcords, or Sounds harſh
poſea Baſs Viol) ftrained ſo as to give a clear and unpleafing to the Ear, the Coincidencies of

Sound. Let it be divided into two equal Parts at the Pulſes being too remote one from the other.

C. Scop the String at C, and the Part CB (being By this it appears, that Commenſurability in the

ftruck ) will ſound an O & ave or Eighth to the Note Quickneſsof the Vibrations is neceſſary toConcora

of the whole String A B when unſtopt. CB is in dance ; and the ſmaller the Numbers are that ex

length to ABas 1 to 2 ; and the VibrationsofCB preſsthe Proportion of the Pulſes in the ſame Time,

to thoſe of AB (in the ſame Time) as 2 to 1. or the nearer their Coincidencies, the moreperfe&i

Hence the Proportion of an O & ave or Diapaſon is is the Harmony. And conſequently if theirPulſes

Dupla, Double, 2 to 1 . be of Incommenſurable Velocities, the Diſcord will

bein the higheſt Degree harſh and diſpleaſing.

Fig. 2. Let the String A B be divided intothree From this Account of Concords and Diſcords

equalParts, of which A C is one. If the String may a Reaſon be given of ſeveral Phänomena of

be ftop'd in C , the Part C B will ſound a Fifth to Sounds, as particularly why two Strings of a Baſs

the Nore of the whole String. CB is to A B Viol that are Uniſons or. O & aves one to the other,

( in length ) as 2 to 3, and the Vibrations ofCB if one be ftruck, theother will tremble ſo as to be

are to thoſe of A B as 3 to 2 in Quickneſs. Hence ſenſibly perceived if a ſmall Bit of Paper be laid

the Proportion between the two Nores of a Fifth on it. For the String that is ſtruck putting the

( Diapente) is Seſquialtera, 3 to 2. Air into a certain Degree of trembling, which be

ing the ſame, or next Degree of proportional

Fig. 3. Let A Ç be a Quarter of the whole Quickneſs to thatofthe unſtruck String, ſets ita
String A B. Srop in C , and the Part Ç B will trembling alſo. This Experiment, (and othersof

founda Fourth to the Note of the whole String like Nature) Dr. Holder very well illuſtrates by

A B. Hence the Proportion between the Notes of the Inſtance of a Pendulum , which if you blow in

a Fourth (Diateſaron ) is Seſquitertia , 4 to 3 . to Motion, and continue to blow unifoi mly as it

begins to go from you, it may be continued in

Fig. 4. Let A C be a Fifth Part of the String Morion as long as you pleaſe; but if you blow ir

A B. Stop in C, ſo will C B found a Greater regularly ( ſometimes as it goes and ſometimes as

Third to the Note of the whole String A B. The it comes) irs Motion will be check'd, and at laft

Proportion therefure of the Notes of a Greater or ceaſe.

Sharp Third is Seſquiquarta, 5 to 4. Being once in a Room where was a Bafs Viol ,

and ſtriking one of the Strings, a looſe Quarry of

Fig. 5. Let A C be the fixth Part of A B. Stop Glaſs in the Window jarr'd every Time that String

in C, ſo will CB ſound a Leffer or Flat Third was ftruck, which it would not do upon ſtriking

to AB, whoſe Proportion is therefore Seſquiquin any of the other diſcordingStrings. The Reaſon

ta , 6 to 5 .
of which ſeem to be, that the Timesof the Vibra

tions of the looſe Quarry were equal (or in near

If D B ( Fig. 4) be { of A B, BD will found a Concordance) to thoſe ofthe String.
Greater Sixtb to A B. From the foregoing Proportions may thole of

all other muſical Intervals be computed by Com

If C B ( Fig. 6.) be of A B , C D will ſound a pounding or Dividing. I'll give a few Inſtances,
Lefter Sixtb to A B. and for more refer to Dr. Holder's Grounds and

Principles

.

1
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Principles of Harmony, where all Things'are more | Third and Fourth differ. In like manner may

fully created of. other Intervals be compared .

Let it be required to find whatProportion the In a gradual Series of 8 Nores, there are con

extreme Notes will have of Fourth and Fifth ad. tained 5 Tones, (or whole Notes) 3 Greater and

ded together. TheProportion of the Notesof a 2 Leffer, and 2 Semi-tones (or half Notes) whofe

Fifth isexpreſs’d by , that of a Fourth był : Com- Order among themſelves is different accordingto
pound theſe Proportions, ſo } = * = , which the Key.

is the Proportion of an O & ave: Whence it appears The Key is the Principal or Fundamental Note

that a Fourthand Fifth added together make an of a Tune, to which the reſt have proper Relatia

Eighth. Again, to find the Difference between a ons, and with which the Baſs always concludes.

Fifth and a Fourth ; Divide ' by ($ ) { / = ) ir The Key is called Flat or Sbarp, not as to the

gives }, which is therefore the Proportion of a Key ,Nore it ſelf, but with Reſpect to the Third,

greater Tone bywhich a Fifth and Fourth differ. Sixth, and Seventh above it. A Flat Key is that

To find the Difference between a Greater Sixth which hathabove it (and reckoning from theKey) ,

and a Fifth ; Divide (the Proportion of a Great- a Leßer Third , Sixth and Seventh ; and a Sharp

er Sixth) by ( that of a Fifth ) it gives b . ( ) Key,is that which hath a Greater Third, Sixth and

( * ] which is the Proportion of a Leffer Tone.
Seventh ; the 2d, 4th, and sth being the ſame

To find the Difference of a Fourth andGreater Intervals in both Keys.

Third , Divide by : [ {) ; ( = ] it gives , The annexed Figures ſhew how a String is to

which is therefore the Proportion of a Semi- tone be divided to expreſs the Notes in a Flat or

(or leſſer gradual Interval) by which a greater Sharp Key.
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Fig . 1. A His the whole String, whoſe Sound one to another, and alſoof the Length ofStrings

gives the Key-Note; B, C , D ,dc. Thew the Di- from theſe Diviſions to H : Softanding be

vifions (or Stops) to expreſs the Notes of a Flat tween D and E, thews, that DH is to E H as

Кеу. 10 to 9 ; and ſo ofthe reft.

The Numbers fer to each little Part of the Line,
Upon the Arched Lines is expreſs'd the Relation

thew the Proportions ofthe next immediate Notes of the ſeveral Notes to the Key, and alſo of the

founding
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ſounding Part to the whole String . So E H is of Sometimes Ledger Lines are added above and

a whole String, and ſounds a Fifth to the Key. below , asOccafion requires.

In like manner Fig. 2. ſhews the Diviſions in a In the firſt Column are let the Names by which

Sharp Key.
the Keys. or Notes, are commonly called , as

Suppoſe A H ( Fig. 1. ) be a Line 24 Inches long, Gamut,Are, & c. In the ſecond Column are rec

then will A B be 2 Inches ; A C4 Inches, AD the 7 Letters belonging to the ſeveral Lines and

6. Inches, A E 8 Inches, AF 9, AG 10 ;' Inches, Spaces . The third Column contains the Cliffs

Aa 12 Inches. and ſhews how many Degrees, or Notes, they are

To expreſs the Notes of a Sharp Key, let A H one above or below the other; which being

(Fig. 2. ) be a Line 24 Inches long. then is A B known, the other Degrees of Diſtance are early

21 Inches, A C4 Inches, A D.6 Inches, " A E 8 computed.

Inches, A F21, AG11 }, A a 12 Inches.
Five of theſe Lines, with their Spaces, are com

Ifamiddle-liz'd Gut- ftring be ſtrained over a monly ſufficient for the pricking of a Tune ; there

Line thus divided at about a fifth Part of an Inch fore is the whole Scale divided into 3 Syſtems or

Dlitance from the Line, the Diviſions mark'd in Staves, compaſſed in by arched Lines. Of theſe

the Linewill few where to top the String ſo as thelower ş belong to the Baſs , and are diſtin

to expreſs the ſeveral Notes. guilli'd by this Mark upon the Line of F. The

Above and below the Eighth the Notes aſcend uppermoſt 5 Lines contains the Treble Part, which

and deſcend in theſame order repeated ,and there hath for its Cliff or Gs upon the Line of G ,

fore all Eights are called by the ſameNames, and
( in the Gamut) ſigned with the ſame Letters of the TheTenor, or middle Part, hath for its Cliff this

Alphaber.
Mark upon the Line of C, which only is its

I cannot here omit two Obſervations that have proper Line,the other 4 being borrowed from the

been made relating to whathas been ſaid : The Treble and Baſs.

firſt by Sir Iſaac Newton in his Treatiſe of Light Of Sol-fa- ing, and Tuning Noses when prick'd down.

,
duced by the Sun's Light paſſing through a Tri

angular Glaſs Priſm , and meaſuring the Space that
In learning to fing, it is neceſſary that the Notes

each of the ſeven Colours (Red, Orange, Yellow , Names, Places, and Difference in Sound from each

Green , Blue, Indico , Violet)take up, hefound otherbe well known, and a Habit got (by Prac

the Diviſions of the whole Length of the coloured rice) , ofnaming and turningthem right at Sight.

Image, to be the ſame with that of a Monochord
The Namesin Uſe are but theſe 4 Monofylla

into the Tones and Semitones of an Oxtave. See bles, sol, la, mi, fa ; which yer muft (and has

pag . 92. of his Opticks
been ) own'd incongruous* ; for ſeven diſtinct

Noresſhould certainly have as many Notes to di

0
ſtinguiſh them by. I ſhall therefore, after I have

The other Obſervation is 5
given a fhort Account of the Uſe of thoſe Names.

toncerning the Proportions of 4
OL propoſe another way of naming the Notes in Sing

the Notes in a full Cloſe up
ing, which I judge (and have found by Experi

on an Organ or Harpſichord,

ence) to be better.

viz. That they are as the 3
In order to Solfa a Tune, (that is, to name and

Numbers 1 , 2 , 3, 4, 5 , 6, 2
tune the Notes right) the Place of mi muſt be firſt

in order, beginning from the
known, which is B in the Scale, as being the next

Baſs , as is here prick'd I
Note above three Tones immediately ſucceeding

down. each other. In caſe of Flats (b) and Sharp ( $ )

the Place ofmi is found as in this Table.

6

I
T

{

} Sharp, mi ſtands in i

All the Notes commonly uſed in Muſick are
B is E

comprizid in theirOrder in a Scale which is calld When B and E are Flat, mi ſtands in A

BE and A are D

The G A MO I.
F is F

When F and Care C

F G & Care Ġ

Ela e

D10_1_1

C.sofa
The Place of mi being known, you aſcend as

Bfabmi H6 bove mi by fa, sol, la, fa, ſol, la ; and deſcend

Alamire a below mi by la , sol, fa, la , fol,fa, calling all

Sol reut to & Eights by the ſame Name,

Ffaut of

Elami Te Mi in B.
D Sol re d

Callut Ic

Bfubmi b

A la mine let

GJOL ne ut હ
Sol la fa sol la mi fa fol la fa ſol la mi.

Ilahi 3 :
Elami Mi in A.

Bهل

cfaut

C
A

M
i
n

Bm

Are

Gommut

A
A2

A la fa sol la mi fa sol la fa sol la mi .

I'll
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ce Ile

I'll now propoſe theother way of naming the

Notes, that I mention'd before. To apply the Tune of six Bells to Notes prick'd

The ſeven muſical Notes being expreſs d in the in the Treble Cliff.

Gamut by the 7 firſt Letters of the Alphabet, A.
B , C , D , E , F , G ; let theſe Letters be their Names !, 2, 3, 4 , 5 , 6. I ,1 , 2, 3 , 4. 5. 6.

whereby to expreſs them in Singing. Only, for

better Sound's fake, and to accommodate them to

the Variations by Flarsand Sharps, let A and E be IA, Ge, Fâ, lE, D, Ce I 1Ė, D, Ce, B, 1A, Ge,

call's IA and IE . Let F be called Få (with a broa oft Bar. 2d Bar.

der Sound as in the Word Fall. G and C are to

be pronounc'd Ge and Ce ; ſo will the 7 Names be
1 , 2, 3, 4, 5 , 6 ,

LA, B , C , D, le , Fa, Ge. When A and E are

mark'd to be flat at the Beginning of the Staff of

Lines, let them be called mA and mE; when B is
Flat call it Be, as in the Word Benefit. When F IA, Ge, Fa, IE , D , Ce.

3d. Bar.
is mark'd to bea Sharp, let it be callid Fa, as in the

Word Fatal. When C is Sharp call it Cee (its pro

perName.) In like manner, when G is Sharpy Gions) you have in the firftBar the NotesofSix
In this Example ( conſiſting of 3 Bars or Divi

jer it be called Gee, noi Ge.

By thismeansthe proper Letter expreſſing each Bells, beginningat the Leger-line above the staff,
Note is preſerv'd,and allo a Proviſion made for which is thePlace of a ,( according to the Order

Variation of the Name, according as the Nore high (that you may after reachthe lowerNotes
in the Gamut.) Begin with your Voice pretty

is varied to Flat or Sharp. in the other Bars) and fing 3 or 4 times diftinctly

the firſt ſix Notes, calling them 1 , 2, 3 , 4 , 5 , 6.

Then call them by their proper Names, ( ſer un

Examples of the Notes Names. der the Staff) la ,Ge, Fa, lE , D , Ce ; Ginging them

in the ſame Tune that you did the Numbers 1,

Proceed to the ſecond Bar, but firſt ſing your

D , E , Fa, Se, 14, B, C #, D , E , Fa, Ge. former Six Notes once or twice over, holding out

che Note IE a litele longer than the reft ; then re

epeatingonlythethree laft Notesof the firſt Six,
begin at IEin the ſecond Bar, and fing IE, D, Ce,

Ge, 1A , Be,Ce,D. D ,ME, F, Ge, 1A,Be,Ce,D ,mE. B,LA, Ge, in the Tune of Six Bells, keeping
the three firſt Nores of this Six in the ſame Tune

with the three laſt of the former Six. So are you

led gradually one Note above an O&ave. If you

Se, mA, Bè; Ce; D,mE. ſtop atthe lower 1A , ( one Note ſhort of the last 6,

you' will have a complear Odave from la above

to l A below, which is the Order of Notes in a

Flat Key.

Pa, Ge, 1A , B , Cé, D, IE, Fa, Ge. If your Voice willreach another fix Notes, you

may, in the Third Bar, repeat the two laſt

Notes of the foregoing Six, and ſing 1A, Ge, Fa,

IE, D, Ce, in the Tune of Six Bells.

Fa, Ge, A , B, C , D , IE, Fa.
1 , 2 , 3 , 4, 5 , 6 . 6 , 5 , 4, 3 , 2, 1..

o
n
e

O
n
s

To ſing a Tunetrue according as it is prick’d,

is beft and rooneſt learnt by the Aſſiſtance of one
IE, D, C, B, 1A, Ge, Ge, 1A, B, C , D , IE .

skill'd in Mufick ; but where ſuch cannot be had ,
4th Bar. 5th Bar.

a Perſon who has naturally a Muſical Ear and

Fancy, may, fby the Method I ſhall here direct) 1 , 2 , 3 , 4, 5 , 6 . 6, 5 , 4, 3 , 2 , 1 .

attain to a competent Skill in Plain - Song, at leaſt.

In order to which , I ſhall only ſuppoſe that he can

fing the Tune of six Bells, which (with us in IA , Ge, Ea, lE, D, Ce . Ce, D, le, Fa, Ge, IA.

England, where that Number of Bells is ſo com 6th Bar. 7th Bar.

mon) is no great Thing to ſuppoſe in a capable
Learner. In the 4th Bar; having ſung tbe 6 Notes IE, D,

There being in every O&ave fix Tones and two ce, B, LA, Ge, in the Tune of 6 Bells ſeveral

Semitones, (as hasbeen ſhewn) it is neceſſary to times, try to ſing them backward , as in the sch

true Singing , that theſe Tones and Semitones ſhould Bar, Ge, TA , B , C , D, IE ; which with a little

keep their proper Places. In Order therefore to heed may eaſily be done, aš may alſo the other

know and diſtinguiſh Tones and Semitones, the Six , beginning at lA in the 6th Bar.
Learner muſt obſerve, that in the Tune of Six Here note, 1. Thar the Tune of Six Bells may

Bells, the Third and Fourth Notes (or Bells) are begin either arlAcr lE, and no where elſe with

diftant a Semitone ; all the reſt are diftant ( each out altering the Property by Flats or Sharps,
from its next) by a Tone. A good Ear will eagly of which anon. 2. That the two Scmitones lie,

oblerve the Third and Fourth Notes to be nearer one between B and Ce, and the other berween
Sound than the reſt. TE and Fa.

The
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The ſame Directions will ſerve for the follow- In the firſt Bar, fing the 6 Noros in order. In

ing Notes ſet in the Baſs Cliff, and therefore I the 2d Bar, ting only the 3 forft two or three

ſhall only ſet down the Notes . times, then skipping he ſecond Nüre , fing IE,

Ce ſeveral times, and then upwards Ce. IE. In

1, 2, 3, 4 , 5, 6. 1; 2; 3; 4, 5, 6.
like manner proceed to the following Bars, fing

ing the Notes in each Bar as they are prick d ,

till you have learnt to raiſe and fall the Voice by

the Leaps there ſet down.
TA, Ge, FÀ, IE, D, Ce. lE, D , Ce, B, 1A, Ge.

it. Bar.
2d. Bar.

1 , 2, 3 , 4, 5 , 6, .

1 , 2, 3 , 4 , 5 , 6 .

IE D, C , B, LA, Ge.

II .

Ce, Be, la, Ge,

12.

1A, G , Fa, lE, D , Ce.

3d. Bar.

1, 2, 3, 4 , 5 , 6. 6 , 5 , 4, 3 , 2, 1 .
1A, Ge, Fa, lE, D, Ce ; Ce, Ce ; Ce, Ce,

( E, D, Ce, B , IA, Ge. Ge, lA , B, C , D , IE.

4th. Bar. 5th, Bar.

1 , 2, 3, 4, 5 , 6. 6 , 5 , 4, 3 , 2, 1 ,

So

In the 12th Bar, fing the 6 Notes, and in fing

ing hold Ce the 3d Note, ſomewhat longer than

the reft the better to hit it in beginning afterward

at that Note : Tben in the 12th Bar begin at Ce,

and repeat Ce, B , TA, Ge, ſeveral times, and then

going 2 Steps back, ſing. Six from !A to Ce,"below ,

which will be an O & ave to the Note Ce above.
JA , Ge, F., IE , D, Ce, Ce, D , IE, Fa, Ge, lA.

6th . Bar. 7th. Bar.

Examples of raiſing and falling the Notes by
Leaps in the Baſs Cliff.

Examples of rifing and falling theVoice by Leaps

in the Treble Cliff.

1, 2, 3 , 4 , 5, 6. 1, 2, 3 ; 1, 3 ; 3; 1 .

1, 2, 3 , 4, 5 , 6. 1 , 2 , 3 ; I , 3 ; 3 , 1 .

IE, D , Ce, B, IA , Ge. IE, D, Ce ; 1B, Ce ; Ce, lė.

1. Bar. 2.IE, D, Ce, B , LA, Ge. IE , De, Ce ;lE ,Ce ; Cc,lE .

ift. Bar: 2,

1, 2, 3 , 4 ; 1 ; 4 ; 4 , 1 : 1 , 2, 3 , 4, 5 ;
1 , 2, 3 , 4, 5 ;1 , 2, 3 , 4 ; 1 , 4 ; 4, 1 .

ES

IE, D, Ce, B ; IE, B ; B , IE . IE, D, Ce, B, IA ;

3 . 4 .
IE , D , Ce,B ; lE, B ; B, IE . IE, D ,Ce, BIA ;

3. 4.

1 , 5 ; 5 , 1 , 1 , 2, 3 , 4, 5 , 6 ; 1 , 6 ; 6, 1 . 1 , 5 ; 5 , .1 . 1 , 2, 3 , 4 , 5 , 6 ; 1, 6 ; 6, 1 .

三

IE , LA ;lAlE, IE, D ,C , B ,1A, Ge; LE , Ge ; Ge, IB .

5 .

IE,IA ; IA,IE. IE , D , Ce, B, 14, Ge ; lE,Ge;Ge,IE.

5 .

1 , 2, 3, 4 , 5 , 6. 6, 5 , 4 , 3 , 2 , 1 . 2, 3, 4 , 5 , 6. 6, 5 , 4 , 3 , 2, 1.

IE D , Ce, B , IA, Ge. Ge, IA, B, C , D , IE . lE, D , Ce, B , IA, Ge. Ge, IA, B, C, D, IE .

6.6.

6, 5 , 4

1

Ge, 1A, B ;Ge, B ; B , Ge.

7:

Ge, IA, B, Cej

8 .Ge, ( A , B , Ge, B ; B, Ge. Ge, LA, B, Ce ;

7 .
8.

==
03

Ge, Ce ; Ce, Ge. Ğe,TA , B ,Cé, D ; Ge, D ; D ,Ge.
9.

Ge, Ce;Ce,Ge. Ge, LA, B, C, D ; Ge, D ; D , Ge.

9 .

Ge, IA, B , C , D , IE ; Ge, lE ; IE , Ge .
Ge, 1A , B, C, D, lE ; Ge, lE ; le ,Ge.

10.

10 .

1A,
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1 , 2, 3 , 4 , 5 , 6 , 1 , 2 , 3, 4, & c.1
5
1

IA, Ge, Fa, Le, D, Ce. Ge, Fa, lE, D, Ce.

12.

Ge, Fá, mĘ, D, & c .
II .

2,3, 4 , 5 , 6 ,

But

Are Example phen F And C are part

IE , D , C , B , 14 , Ge ; Ge, Ge ; Ge, Ge.

When Flars or Sharps ( b, # ) are ſet at the Be 1 , 2 , 3 , 4, 5 , 6.
ginning of the Staff by the Cliff, they alter the

Places for beginning the 6 Nores, by removing the

Semitones ( one or both ) from their original Places ;
Fa, IE, D , C , B , la . BTA , Ge, Fe,he,D.

the Flat [ b ] removing itsNotes a Semitone lower ;

and the Sharp [ # ] removing then a Semitone
higher. When there are no Plars and Sharps, the 1 , 2 , 3, 4. Soov

Tune of Six Bells begins at IE and IA only ; in

otherCaſes as follows.

: !1152)
Fa, IE , D, C , & c. .TG : ir vitas 250

Be is flat
begin the 1A & D.

When Be andmEare flat Tune of Ge&D. i !

ma,Be & mEare flat ) 6 Bells at6 Bells ac Gr & Co. By the Table above, and theſetwo Examples

11 may be underſtood how to placethe Six Notes in
Fa is flarp . begin the , B& le. any other Caſe of Flats and Sharps, or in other

When Fa and Care ſharp Tune of B & Fa. Cliffs. The Semitones in all Cafes, lie between

Fa G & C are tharp Bells at C & Fr. the 3d and 4th Notes of the Six.

in

An Example when B and E are flat.
i

See more, with Application to Pfalmodj, in a
1 , 2, 3 , 4 , 5 , .6. 1 , 2 , 3 , 4 , 5 , 6. Treatiſe called , A Newand Eaſy Merbod ta

learn to Sing by Book ; Printed for W. Ron

gers in Fleetftreet.
2704

Ge, Fa ,mE,D ,C , Be. D, C, Br, 14 , Go,Fa.

' T
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It may be a good way to give Learners a No- | (according ro their Places in the Staf of 's Lines)

cion of the Alterationsmade by Flats and Sharps ; Regard is alſo to be had to theLength or Sbors
in the Diftances of the Notes, to divide a Line nefs of Time they are expreſs'd in , which is

into12equal Parts (which will do for this pur- known by the Figure or Shapeof the Character

poſe, tho in Strictneſs they hould not beall equal) by which they are prickedon the Lines.
as the Line A a is here divided. Provide 8 little

ſquare Papers with theſe 8 Letters, 4, B, C, D , E,: The Names and Figures of the uſual Nores in

E, G ,a , upon cach, one ; and place them as on Reſpect of Time, and their correſpondent Refts
the underſide of the Figure, which ſhews their na - are as follow ";
cural Order, and the Places of the Semitones be.

tween B and C, and berween E and F. Suppoſe
I ſhould now fee the Order of the Tones and Semi.

Daneswhen B and I areſigned flatin the Staf Breve,Semibreve, Minim ,Crochet,Quaver,Semignaver,

to do this, I remove the Papers

mark'd with B and E , one Degree (anſwering to

a Semitone) lower, or nearerto d ; and then the

Papers will ſtand in Order as above theLine,

and the two Semitones are now between A, B, and

D, E. - Incaſe of Sharps, the Letter deliga'd tobe The Strokes or Marks ſet after each Note are

Tarp muſt be removed one Degree ( or twelfth called Rests or Pauſes,and denote a Ceafing or In

Part) higher, or nearer to A. termiffion of the Sound for the Time ofthe Notes

Thus may all the Varietiesbe repreſented to the they are join'd co.

Eys, and the Reaſon of beginning the Six Notes

as is directed, be alſo underſtood.

shus,

of the Quantity of Notes os se Time.

Befides, she giving to Nores ckeis sigbt Tune

Yol. II. Nam

N

The
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VI.TheProportion of the foregoing Nores, one to

the other, is exprefst in thisScheme.

EEEEE

VII.

TITELE

aว

I

This Table, conſiſting of 7 Staves or Claſſes,

contains in each Claſs all thoſe (uſual). Cliffs

wherein the Semitones lie in the fame Places of the

Staff ; and conſequently what is prick'd in any

Cliff, may be ſung (or play'd ) as if iç were prick'd
0

in any other Cliff of the ſame Claſs.

98888੪੪੪8998888
E. G. Suppoſe a Perſon hath learnt to ſing in the

Treble Cliff only ,and would lingNores prick'd in

the Tenor Cliff on the middle Line with F # , thus

One Breve is equal in Time-to two Semibreves ; E5 let him look for this Cliff in the Table and
one Semibreve to cwo Minims; one Minim to two he will find it in the ſecond Claſs, where, at the

Crotchets, & c .

When a Prick(.) is fet after any Note, it in- Beginning is that is,the Treble Cliff with

creaſes its Quantity halfas much more. So ( ') Bjat. If he therefore ling the Notes asifthey
si23:0422

were in the Treble Cliffwith B flat, he'll fing them

is equalinTime to )a Semibreve and Minim . astrue as ifhe hadunderſtood the Tenor Cliff.

A priek'd Minim ( 2 )is equal in Time to( 韓( 9 ). Ge, 1A, B, Ce, D, LË, Fa, Gé.
a Minim and Crotchet.

If the Words one, two, three, four be protwo, three, four be pro- ExampExample
nounc'd in a reading Tenor, the Time of pro

Fa, Ge, 1A, Be, C, D, IE , Få.
nouncing each Syllablemay be acounted the Mea

fureor Time of oneCraschet ; and confequently,

ong, tree, gives the Time of a Minim ; one, two, the Staff, is that to which the Notes are prick'd,
In thisExample, the Cliff at the Beginningof

three,of a prick'd Minim ; one, two, three, four, of and the Names (as in the Tenor Cliff) are ſeta
a Semibreve.

Thismay fuffice for an Entrance, referring the which the Notes maybe fung, and their Names
bove them. At the End is ſet the Treble Cliff, in

Reader toBooksfor farther Information.
(asaccounced in the Frpble Cliff) asfet under.

H
Dr.Wallis, in Phil. Tranfa&. N. 243. takes into

Of Singing in differene Cliffs. Conſideration the ſtrange Reports we have of the

Power of the ancient Muſick ; and tho' he judges

The Difference of Cliffsis what doth perplex they are in a great Degree Hyperbolical, ifnor

Learners. They who can fing in the Treble Cliff
, Fabulous ; yethe thinks toothat ſome'Account

are at a Loſswhen they come to the Tenor or
Bajs may be given of the great Effects it's faidto have

Cliffs : "Iwill therefore bere give a Täble, where had, from theſe Conliderations.

in all the uſual Cliffs (or Poſitions of them ) are ſo 1. That "Muſick was then, if not new , à rare

compar'd and orderd,thathewho canfing readi- Thing; which the Ruſticks, on whom it is report
ly in onę Cliff, may fing in any other in theTable. ed to have had mighty Effects, had ſcarceever

heard before , and onſuch,a little Mufick will do

A Table whereby all the uſual Cliffs may be reduced great Fears ; as we find at this Day a Fiddle or a

Bagpipe hath at a Country Morice-Dance.
to any one Cliff de fired .

2. Their Mufick was much more Simple and

Plain ' than lours now : They had no Conforts of

I.
2 , 3 , 4, or more Voices or Parts ; but one ſingle

Els ;Voice or Inſtrument a-part ; 'which to a rude Ear

ismuch more taking than compounded Muſick :

II..
That not exceeding their Capacity, whereas This

confounds them quite, and isby no means diftin

guiſhable by them , ſo as to affect them with the

E592 Harmony of its Parts.

3. Muſick , with the Ancients, was of a much

III. larger Extentthan whatwenowcall bythat Name;

for Poetry and Dancing ( i.e. comely Morion) were

then accounted Parts ofMufick when it had arriv'd

to ſome Degree of Perfection. And we ſee that
IV .

Verſe of it ſelf alone, if in good Meaſure, and mo

ving Words, and this ſet to a Muſical Tune, fung

ESTIE by a decent agreeable Voice, accompanied with
ſoft Inſtrumental Muſick only , if with any ; i.e.

V. ſuch as doth nor drown or obſcure the emphatical

Expreſſions ( like what we call Recitative Mufick ,

cho I doubt notmore juſtly managed ; for I hope

the
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the ſame Tone did not ſerve with them for mathagorean : Baxboth agreed thus far, that Diatej.

king Love, Fighting, and delivering Letters) will laron andDiapende do togethermakeup Diapafon ;

work ftrangely upon the Ear, and move all the Af- 1.6. a Foureb anda Fifthmakeup an Eigbeb. Ana

fections ſuitable to the Tune and Ditty, eſpecially the Difference of theſe two, ofa 4ch and a sth

if attendedwith a Geſture and Adion ſuitable ; for they agreed to call a Tone ;which we now calla

we ſeethat ſuitable Aation alone doth on the Stage, whole Note. Such is that in our preſent Mufick of

give great Life and force to Words ; andthere a mi;for lá,fa,ſol, la, ormi, fa, sol,la,is a per
fore allthistogethermightealily operate very fed 4th, and la, fa, sol, la,mi,or”la,mi, fa, sol ,

ſtrongly on the Fancies and Affections of ordinary la, isa perfect Fifth. The Difference of whichis

People not uſed to ſuch kind of Treatments: For la, mi ; and this the Greeks called the Diazeutick

if the deliberate reading of a Romance, (when Tone, which disjoins two Fourths on each side of

well penn'd ) will produce Mirth, Tears, Joy, it ; and being added to either of them ,makes a

Grief, Piry, Wrath or Indignation, ſuitable to the Fiftb ; which was That, in their Mulick from

reſpective intents of it, much more would it do, Meſe to Parameſe, orinOurs from A to B , fup

if accompanied with all theſe Attendants. poling mi to ſtand in Bfa B mi, which is accoun :

4. If it be ask'd, why may not all this be done ted its natural Pofition .

now ? I anſwer, no doubt it may : If the Addreſs Now in order to this Ariftoxenus and his Follow

be made in proper Words, emphatically ſpoken , erstook that of a 4th,as aknown Interval, by the

and in juft Meaſures, with moving Arguments, Judgment of the Ear, and thatof a Fifth likewiſe,

pronounced by anagreeable Voice, and attended and conſequentlythat ofanO & ave, asthe Aggres
with a decent Geſture, and not drown'd by too gate of both, and that of a Tone as theDifference of

much Mufick, or over acted by apparent Affecta- thoſe two. And this of a Tono (as a known In

cion . terval) they took as a common Meaſure by which

s. We ſhould underſtand alſo, that the uſual they eſtimated other Intervals : And accordingly

Déſign of what we now call Muſiek is very diffe- they accounted a Fourth to contain iwo Tones

rent from that of the Ancients ; for that which and “, a Fifth three Tones and ș, and confe.

we call fo, was bur with them the Harmonick, i.e. quently an Eighth fix Tones, or five Tones and

but one Part of their whole Mufick , which con- cwo half Tones ; and at this Rate our practical

fifted of Words, Verſe, Voice, Tune, Inftrument, Mulcians talk of Notes and half Notes at this

and Acting. Day ; ſuppoſing an o & ave to confift of twelve

6. When Muſick arriv'd to good Perfection, it half Notes.

was applied by the Ancients to the exciting this or But Pythagoras and thoſe that follow'd him, not

that particular Affe & ion, Paſſion, or Temper of taking the Ear alone to bea competent Judge ina

Mind ;the Tunesand Meaſures being ſuitably ad. Caſe ſonice, choſeto diſtinguiſh chefe, not by equal

apted to ſuch Deſigns, whereas thoſe are nowal- Intervals but by due Proportions. And this is fol

moft quite neglected in our preſent Muſick ; the lowed by Zarline, Kepler, Cartes, and other Wri

chief Deſign being now to pleaſe the Ear, when ters on Speculative Múſick, in this and the laft Age.

by a ſweet Mixture of different Parts and Voices, Accordingly they accounted an O & ave to be, wben

with juft Cadences and Concords intermix'd, a the Degree of Gravity or Acuteneſs of one Sound to

gratefulSound is produced : But this only the ju- another is double, or as 2 to 1. That of a sth

dicious Muſician , or one a good while uſed to when'ris Sefquialteral, or as 3 to 2. That of a4th ;

ſuch Compoſitions and Performances can diſtin- when 'tis Seſquitertian, or as4 to 3 ; accounting

guiſh , that the ſweeteſt Proportion which is expreſt in the

7. 'Tis true, thar even this Compound Mufick ſmalleſt Numbers; and therefore next to an Uniſon

admits of different Characters ; ſome ismore brisk they accounted the O & ave, or of 2 to 1. Then that

and airy, others more ſolemn and grave, as the of a sth, or of 3 to 2, and then that of a 4th, of

different Subjects do require. But that which is of 4 to 3. And thus that of a 4th and sth do too

moft proper to excite particular Paſſions or Diſpo- gether make an 8th, for 4x==2 : Orthe

fitions, is ſuch as ismore Simple and Uncom- Proportion of 4 to 3, compounded with that of

pounded ; ſuch as a Nurſe's languid Tone lulling 3 to 2 is the ſamewiththat of 4to 2 or 2 to 1,

her Babeto Sleep, or a continued Tale (asin and conſequently the Difference oftheſe two, which

Ireland ) orreading in an even Tone ; or the ſoft is that of a Tone or full Nore, is that of 9 to 8 ;

Murmur of a little Rivuler running upon Gravel for f )]( = * : Or if out of the Proportion of 3 to 2

or Pibbles inducing a quiet Repoſe to the Spirits : you take that of 4 to 3, the Reſult is that of 9 to 8 .

and on the other Hand, the Briskneſs of a Jig, & c. Now according to this Compuration 'tis plain , that

on a Violin exciting to Dance ; for theſe are more an O & ave is ſomething leſs than 6 full Notes for

operative for ſuch Ends than elaborate Compos - as hath been demonſtrated by Euclid, and ſome
tions of full Muſick. others fince, the Proportion of 9 to 8 being 6 times

The ſame excellent Author in N.249. hath a compounded is fomething more than that of 2 to 1 ,

judicious Diſcourſe about theImperfection of that for = x * x x ** $ x which is more
noble Inftrument an Organ ; where he obſerves, than in = t. And this being the Caſe they

That each Pipe is deſigned to expreſs a diſtinct allowed to the Diazeutick Tone, la , mi, the full

Sound at ſuch a Pitch , or at ſuch a dererıninate Proportion of 9 to 8 ,as the unalterable Difference
Degree of Gravity or Acuteneſs, i.e. as it is now between the Fifth and the Fourth. All the Diffi

called of Flatneſs or Sharpneſs ; and the Relative culty was how theremaining Fourth , viz. mi, fa,
or Comparative Conſideration of the two or more sol, la, ſhould be divided into three Parts, fo as

ſuch Sounds or Degrees of Flatneſs or Sharpneſs to anſwer pretty near the Ariſtoxenians two Tones

isthe Ground of what we call Concord and Dif- and an half ; and might all together make up the

cord ; that is, a ſoft or harſh Coincidence. Con- Proportion of 4 to 3, which is thatof a Diace do
cerning which there was among the ancient Greeks ron or Fourth.

two Sects of Muſicians ; the Ariftoxenian and Py
Nnna Many
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Many Attempts were made to this Purpoſe, and middle) berween D and C , flatter than D, and

According to theſe, they gave Names to the diffe- Iharper įhan C.

rent kinds of Muſick, viz. the Diatonick, Chroma- According to this, ſuppoſing mi to ſtand in B fa

tick, and Enharmonick, with theſeveral Species or B mi ( which is accounted its natural Place) the
leffer Diſtinctions under theſe Generals. Sound of each Pipe is to bear theſe Proportions

The firstwas that of Euclid, ( which obtained one to another, viz.

generally for many Ages) and which allows to fa,

ſol, and to fol, la , the full Proportion of 9to 8 ; and
B.C # D # E. F # G # A # B.

therefore to fa,sol, la, which wenow call the great
mi, fa # Sol # la fa ## sol # la #mi.

er Third, that of81to 64 ; for x = % ; and con

ſequently to that of mi, fa (which is the Remain

der toa Fourth) that of 256 to 243 ; for ) ,

i, e. if out of the Proportion of 4 10 3 , we take

that of 81 to 64, the Reſult is that of 256 to 243.

To this they gave the Name of asipigid that
.

is, the Remainder ( over and above two Tones.)

But in common Diſcourſe, when we don't aim at

ſpeaking exactly, nor deſire to be ſo underſtood,

' tis uſual to call it an Hemitone or half Note, as be 를

ing very near it ; and the other two whole Notes :

And thisiswhat Ptolemy calls Diatonum Ditonum , And ſoin each O & ave ſucceſſively following : And
(or the Diatonick Kind with twofullTones.) A- if the Pipes in each O&ave be fitted to Sounds in

gainſt this it is objected, Thatthe Numbers of 81 theſe Proportions of Gravity and Acuteneſs, it will

to 64, are too great for that ofa Dirone or greater be ſuppoled' accordingto this Hypothefis, to be
Third , which is not harth to theEar, but is ra- perfeály proportioned .

ther ſweeter than that of a ſingle Tone, whoſe Pro
But inſtead of theſe fucceffive Proportions for

portion is that of 9 to 8. And in that of 256to each Hemitone, it hath been found neceffary (if Ido

2,243 the Numbers are yet greater much ; where- not miſtake the Practice) ſo to order the 13 Pipes

as there are many Proportions (as !, s, ' , 4 in containing the 12 Intervals or Hemitones, as that

ſmaller Numbers than thatof9 to 8, of which in their Sounds, as to Gravity and Acuteneſs, ſhall be

this Diviſion there is no Notice taken, and conſe- in continual Proportion (thar is, eachto its next

qụéntly this Diviſion is not the moſt convenient.
following in one and the ſame Proportion ) which

To rectify this, there is another Diviſion altogether ſhall compleat that of the O & ave orDia

thought more convenient ; which isPtolemy's Dias pafon ,or as 2 to 1 , whereby it comesto paſsthat

tonum Intenſum , of the Diatonick Kind ,but more each Pipe doth not expreſs itsproper Sound, but

Intenſe or Acute than the other ; and this inſtead very near it, tho' ſomething varying from it ? And

of two ful Tones for fa, sol, la, aflignswhatwe this they call Bearing, which is ſomewhatof Im

now call a Greater and aLeser Tone ; andthis perfection in this noble Inftrumentthe Organ , the

ſeems to have been more followed by thenicer Top of all .

Muſicians of this and the laſt Age. To fa , sol,they
It may be ask'd , Why may not the Pipes be ſo

allign the Proportion of 9 to 8,whichis their orderedasto have their Sounds in juſt Proportion

greater Tone, and to fol, la, that of 10 to 9 , which aswell as their Bearing ?

They call the leſſer Tones and therefore to fa, la, 1 anſwer, it mighe very well be ſo, if all Mu

the Ditone orgreater Third, that of 5 to 4 for fick were compoſed to theſameKey,oras the

x = " , and conſequently to mi, fa,which Greeks call it, the ſame Mode ; as for Inftance, if

isremaining of the Fourth , that of 16 to 15. for in all Compoſicions, mi were alwaysin B fa Bmi,

= ; that is, if out of that of 4 to 3 you then the Pipes might be ordered in ſuch Propor .

take that of 5 to 4, there remains that of io to tions as I have now deſign'd . But Muſical Com

poſitions are made in great Variety of Modes, or

Omitting to ſpeak of the other Ways of Divi- with great Diverſity of the Pitch. Mi, is notal
fion, this is what we now call an Hemitone or ways placed in B fa B mi, but ſometimes in Ela

balf Note in mi,fa : is that of the greater Tone in mi, lometimes in A la mire, & c. And indeed

* fa, fol ; and that of the leſſer Tone in fol, la .
there is no one of theſe B Pipes but may be made

Only with this Addition , That each of theſe the Seat of mi ;and if they were exactly to any

Tones is now, on Occaſion, by Flats and Sharps dis one of theſe caſes, they would be quite out of

vided into Hemitones or half Notes; which anſwers Order for all the reſt. As for Inſtance. if mi be

to what the Greeks called the Change of Mood; and removed from B faB mi (by a Flat in b) to e la

whichis now done by removing mi to another mi, inſtead of the Proportions but now deſigned,

Key, viz .= * = ***** : 'and = x . they muſt be thus ordered.

This by the Help of Flars and Sharps, as they B # C # D # E. F # G #. A. B.

are now called, (dividing each wholeNote by its fa #sol # ia # mi fa # yol # la fa.

greater or 'lefferinto twohalf Notes, or ſuch as we

Call fo .) The whole O&ave is divided into 12 Parts
을 유

or Intervals, contained in an Organ between 13 Where it is manifeſt, that the Removal of mi

Pipes ; and theſe are commonly called Hemitones doth quite alter the whole Series of the Proportions.

or half Notes : Not that each is preciſely an half And the ſame would again happen if mi be re

Note, but ſomewhat near it, and ſo called . I ſay moved from Eto A, by another Flat in E : and a

by Flats and Sharps, becauſe ſometimes one and gain if removed from A to D, and ſo perpetually.

ſometimes the other is uſed : As for Inſtance , a But the Hemitones being made all equal, they do

Flat in D or a Sharp in C , do either of them de- lindifferently anſwer all the Poſicions of mi (tho'

note a midling Sound ( tho' not preciſely in the not exactly to any) yet nearer to ſome than to

30
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others; whence it is that the ſame Tune ftands bros Harmonicos ejufdem Ptolemæi. ( Qui ſoli
bercer in one Key than in another. reſtant ex Græcis Muſicæ Scriptoribus nondum
Nor can this ever be remedied, but only in Editi.) G, L, Cura F. Wallifii in Folio.

Part, by making the Imperfection ſomething leſs Syntagma Muficæ, Treating of Mufick Philofo

by the Interpofition of quarter or half quarter pbically, Mathematically, and Practically,

Notes, & c. for it hath been long fince demonftra- by J. Birchenſka, Eſq ;..

ted, that there is no ſuch thing as a juft Hemitone Mufica Speculativa des Mengoli. Bologna, 1670.

practicable in Mufick (and thelike holds for the 4to .

Diviſion of a Tone into any other Number of e- Philofophical Essay of Muſick. Lond. 1677. 460.

qual Parts) for ſuppoſing the Proportion of a Ful A Treatiſe of the Natural Grounds of Harmony.

Note or Toneto be or as 9 to 8 ; that of the half By Dr. Holder, Lond. 1694. 8vo.

Note muſt be, as v.9. to the v. 8, that is, as 3 An Ejay to the Advancement of Mufick. By Tho.

to the v . 8. or 3 to 27. 2 , which are incommen- Salmon , M. A. 1672. 8vo.

ſurable Quantities : and that of a Quarter Note MarciMeibomii Antique Muſices Scriptores.G.L.

will be asv.9. to 4 v . 8. which is yet more in- Amft., 1652.

commenſurable. And the like for anyother Num- Morley's Introduction to Mufick.

ber of equal Parts ; which therefore will never fall Des Cartes's Mufick.

in with the Proportions of Number to Number, Fó. Cochæi Tetrachordon Mufices.

So that this can never be perfectly adjuſted for CleonidisMuſica. Fol. ...

all Keys, without ſomethingof Bearing, by mul- Fabii Stapulenfis Elementa Mufices.

tiplying the Pipes. Unlels for every Key, or for Salmon's Theory of Muſick in Philos. Trans. N.

every different Place of mi there be a different Ser' 302.

of Pipes, of which this or that is to be uſed, ac

cording as (in theCompoſition ) mi is ſuppoſed to MUTUUM, in the Civil Law , is a Loan lim

be in this or that Place. Which vaft Number of ply ſo called ; or a Contract introduced by the

Pipes for everyOctave, would greatly encreaſe the Law of Nations, in whicha Thing that conſiſts

Charge, andafter all, makethe whole impracti- in Weight, (as ſuppoſe Bullion) in Number ,as

cable . Money: or in Meaſure, as Cern, Wine, Oil, doc.

is given to another upon Condition that he ſhall

Authors of Note who have created on this Sub- return another Thing oftheſame Quantity, Na

ject of MuGck. ture , and Value, upon Demand.

So that this is a Contract without Reward ,

Claudii Ptolemæi Harmonicorum Lib. III. By and admits, properly ſpeaking, of no Recompence.

Dr. Wallis. Oxon . 1682. 470. And therefore where Uſe and Intereſt is agreed

Porphyrii Comment,in Lib. 4. Harm . C. Ptolemæion, they ariſe from ſome diftinct particular Argu

atque Manuelis Bryennii Comment, in 3 Li- ment, or by Cuſtom of the Country.

N AT N A T

as
Ornithologia ( ejufdem Authoris) live de Avibusi

taking a Diſtreſs ; and in Scotland ' 'tis uſed Moufettus de Infectis. Lond. 1634.

for Impounding. Garneri Hiſtoria Animalium .

NASALIS or Rhinaus, is a Pair of proper Gurnerus Rolfincius de Vegetabilibus. Jenæ. 1670.
Muſclesbelonging to the Cartilaginous Partof the 4to.

Nofe ; it ariſes fleſhy from the Extremity of the Martyn Liſter's Hiftoria Animalium Anglie .

Os Naſi and adjacent Part of the Os Maxillare, Fred .Lackmurd,Admirand. Foſilium Deſcriptiones .

andis inſerted into all the Cartilages of the Ale Swammerdam's Hift. Generalis Infe& orum .

its Uſe is to open and dilate the Noftrils, by put- G. Pifonis de Re Naturali, &c. Indie Utriuſque.

ting that ourwards. 7. Johnſton's Hiſtoria Naturalis.
NATIVO habendo, was a Writ that lay to the Hiſtory ofAnimals by the Academy of Sciences,

Sheriff, for a Lord, whoſe Villain claimed for his

Inheritance, run from him , for the apprehending
Plot's Natural Hiſtory of Oxfordſhire.

Staffordſhire.
and reſtoring him to his Lord again. Hiſtoria Naturalis de Terrante.
NATURAL Hiſtory, is a Deſcripcion of any of Merret's Pinax Rerum Naturalium Anglie.

the natural Products of the Earth, Water or Air ,

ſuch as Beafts, Birds, Fiſhes, Metals, Minerals, NATURE. Beſides the three Senſes of this

Foſſiles, together with ſuch Phenomena as at any Word mentioned in Vol . 1. it is ſometimes uſed

time appear in the Material World ; ſuch as Me for this vaſt Machine of the Univerſe, the wife

teors, &c, Production of Almighty God , conſiſting of a great

Some Writers on this Subject are theſe : Number of lejjer Machines, every one ofwhich is

adjuſted by the ſame Wiſdom in Number, Weight

Plinii Hiſtoria Naturalis Dalechampii. Gen. 1631. and Meaſure.

Foan. Euſebii Nierembergii Hiſtoria Nature . Laws of Nature, ſignify thoſe Laws of Motion

Antw. 1635 . by which nacural Bodies are governed in all their
Mart. Lifter Hiſtoria Conchyliorum , Lond. 1685. Actions upon one another, and which they invio

Fr. Willoughbei Hiſtoria Pifcium . lably obſerve in all the Changes that happen in

the
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the natural Stace of Things. An Account of theſe Mathematick Learning and Penetration into Uni
Laws ſee in Morion. verſal Naçure) concludes, that our perfedly good,

Sir Iſaac Newton at the End of his excellent Op- moſt wife , andAlmighty Creator, did in the Be.

ticks, (Lat. Edit.) obſerves, That Univerſal Na- ginning ofthe World, create Matter ſo as that its

ture is very simple and Uniform in its Operations. original Particles, from whence all corporealNa

All the Motions of the heavenly Bodies are cauſed cures were to ariſe, were folid , firm , impenetrable,

by that Attrading Force, Impulſe or Power which perfe &tly paffive and moveable ; and that they

wecallGravitation ;and whichis mutualamongſt were made of ſuchMagnitudes and Figures, and

all thoſe Bodies. All the leſſer Motionsof thePar- endued with ſuch Properties,and in that Number

ticles or Corpuſcles of Matterwhereby Bodies act and Quantity as was proportionable to the Space

on one another, are effected alſo, by ſome attract- in which they were afterwards to move , in order

ing and repelling Force ; which is mutual and re . to the moſt effectual obtaining of thoſe Ends and

ciprocal amongit them . Purpoſes for which they were created .

The Vis inertie, is a Principle purely paffive, by And theſe original primary Particles being per

which Bodies perfift in their State of Reft orMo- fectly ſolid , muſt be much more hard and firm

tion , wherebythey receive Motionfrom others e. than any Bodies that can be made out ofthem

qualor proportionable to the moving Force ; and with Pores, hidden Meatuſes, or Vacuities inter

whereby they refift as much as they are refifted. ( perſed ; that is, ſo perfectly hard and firm, chac

But from this Principle alone there never could they can never be worn away or diminiſhed ; for

have been any ſuch thing as Motion , anywhere in ' tis not reaſonable to ſuppoſe that there (hould be

the Univerſe. There is a Neceflity of fuppofing any Force or Power in the ordinary Courſe of Na

ſome other Principle to be the Origin of Motion, cure, that can divide shat into more Parts, which

and its Conſtitution too : For from the various God in the firſt Creation of Things, hath maceons.

Compoſitions of two Motions, 'tis plain that there As long therefore as theſe original Paru!ces per

cannot be alwaysthe ſame Quantity of Motion in main entire, there may for everbe Bodies made or

the World, for if two Globes, connected toge- compoſed of them ; which ſhall have the far e

ther by a fender Thread, be ſuppoſed to revolve Nature and Texture :But if theſe can be broyri,

with an uniform Motion round their common worn away,or diminiſhed, then the Nature of cor

Centre of Gravity ; and atthe ſame Time that poreal Thingswhich is dependent on theſe inię , !!

Centre ſhould move on Uniformity alſo in a Right be changed. Earth and Water compoſed of c :

Line coincident with the Plane of the Globes Or- ther ſuch Particles as have been worn or broken ,

bits : Then will the Summ of the Motions of thoſe or of their Fragments, could not have at this Dy ,

two Globes,whenever they happen to be both in the ſame Nature and Texture, that original Earth

theRight Line deſcribed by thecommon Centre and Water which was compoſed of theſe Particles

of Gravity, be greater than the Summ of their when they were found and entire . Wheretore

Motions can be,when they are in a Line at Right that the Nature of Things ſhould laſt, and their

Angles to that. By which Inſtance 'tis apparent, Natural Courſe continue the ſame; all the Chan

Bhat Motion is producible and deftru & ible. But ges made in Bodies muſt ariſe only from the vari

from the Tenacity and Attrition ofthe Particles of ous Separations, new Conjunctionsand Motions of

Fluid Bodies, and the Imbecility of the Elaſtick cheſe original Particles . For mix'd or compound

Force in ſolid Bodies, we may conclude, that the ed Bodies are broken or deſtroyed, not by the

courſe of Nature tends more to the Deſtruation than breaking to Pieces of their ſolid original Particles,

the Produ & ion of Motion ; and indeed it is conti- but by ſeparating them one from another, and

nually decreafing , for Bodies that are either ro diſpoſing them in thoſe Places where they touch'd

perfe & ly bard, or throughly soft, as to have no E - one another but in a little Part of their Surface.

laſticity, cannot be reverberated back from one ar And theſe Original Particles, ſeem not only to

nother, and from their Impenetrability only it bave in them the Vis Inertia and all thoſe Palive

would follow that their Motion would ſtop, and Laws of Motion which neceſſarily ariſe from

terminate. If therefore therewere any ſuch things thence ; but receive alſo Motion continually from

as the Imaginary Vortexes ofDes Cartes, their Mo- certainActive Principles ; viz. ſuch as Gravity the

tion muſt be continually decreaſing, and at laſt Cauſe of Fermentation and of the Cobefion of the

muft quite ceaſe. Since therefore Morion is thus, Parts ofMatter. And theſe Principles are not to be

continually decreaſing in the Univerſe, we muſt conſidered as occult Qualities which are feigned to

have Recourſe to ſome attive Principles, to increaſe ariſe from the Specifick Forms ofThings,but asthe

and preſerve it ; viz. to ſuch as the cauſe of Gra- Univerſal Laws of Nature by which Things them

vity and Fermentation : By the former of which felves are formed. For that there arereally ſuch

the Planets and Comets perpetually move in their Principles; the various Phænomena of Nature do

Orbits, and Bodies by deſcending gain a great demonftrare, tho'what their Cauſes are bath not

Velocity or large Quantity of Morion ; and by the yer been explained : For to aſert that the ſeveral

latter, the Heart and Blood of Animals is preſer- Species of Things are endued with Specifick Occult
yed in Motion and Warmth : The internal Parts Qualities, by which they have a certain Force or

of the Earth are perpetually getting Heat, many Power in acting , is in Reality to ſay Nothing. But

Bodies burn and ſhine, Volcanoes and Earthquakes from the Phänomena of Nature to derive two or

are produced, and the Sun it ſelf preſerves his three general Principles of Motion ; and from thence

Light and Heat, and warms aud cheriſhes all to explain how the Properties and Actions of all

Things : For we find very little Motion in the Corporeal Things may be deduced from thoſe

World ( except what is voluntary in free Agents) Principles, would be a very great Progreſs in Na

but what depends on theſe active Cauſes. tural Philoſophy, although the Cauſes of thoſe

So that after well conſidering and undeſtand . Principles ſhould be yet undiſcovered.

ing thele Things, our admirable Author, (whole NAVAL Architecture. See Shipping.

Piety and Goodneſs is as eminent as his profound

NAVE;
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The Inſtrument confifts of three Partsor Pieces ;
* NAVE,in Architecture, lignifies the main Bo

dy of a Church,
the largeft of which hath a Handle to hold it by

NAVEL -STING. See Ombelical Velfels.
when you would obferve ; and oppoſite to the

NAVIGATION. Baokson this Subject are ; | Handle there is a ſmall Tooth or Point,which (if

Sir Jonas Moor, in 2 Vol in Quarto .
it be made for the Little Bear ) ftands againſt the

Wright's Correct Errors in Navigation.
25th of April ; but if for the Great Bear, againſt

Norwood's Epitome of the Art of Navigation.
the 17th of February ; which are the Times of the

Sturmy's MarinersMagazine,
Year, when thoſe Scars come to the Meridian

Seller's Practical Navigation. at 12 at Night. On this bigger Part or Piece then

Norwood's Syſtem His Seaman's Predice. are rwo Circles deſcribed ; the outermoſt hach

of Navigations - Companiop.
the Months and their Days, and the innermoft

hath the 24 Hours of a Natural Day ; on the
Phillips's Geometrical Seaman.

Colfon's Calendar,
backGde of this Piece alſo are the 32 Points of the

Martin's Art of Navigation , Compaſs deſigned, and marked with their initial
Letters.

Perkin's Seaman's Tutor.
The ſecond part of the Nocturnal hath two

Eden's Art of Navigasion,

Blondeti. Circles deſcribed on it ; of which the outermoft

Collin'sPlain Scale new plained.
is divided into 29 $ equal Parts, for the Days of

Fones's Navigation ,
the Moon's Age į and in theinnermoſt into 24

Newton's Idea of Navigasion and Geography,
Hours ; And ac the Beginningof the Days of the

L

Atkinſon's Epitome of Navigation .
Moon's Age, and at Xil, there is a Tooth to be

Hodgſon's Theory of Navigation demonſtrated.480. letto the Day of the Months in the upper Part.
The third Part is an Index with a Fiducial1707.

NEALINGofSteel, is heating of it in the Fire Edgëilluing from the Centre , and muſt be so
to a Blood-red-hear, andthentakingitoutand let- long, that a good Part of itmay extend beyond

ting it cool gently of it felf. This isdone to the outermoft or biggeſt Piece. Theſe three Parts
make it ſofter , inorderto engrave or punchup- are fo ordered , that by Means of a ſmallhollow
on it.

Braſs Socket they are made to move about the

NEAR, at Sea, whenthe Connercommands, Centreofthe Inſtruments." Seethe Fig. annexed.

the Man as the Helm ,to fec.cheShipfullto Lee uji,

ward, hisWord is No.ngar.

NEBULOUS- Stars, Tuen thro goog Teleſcopes

appear to be Cluſters of finall Stars as appears

by the Obſervations of Cagjai and Flomſtead." See
Pbilos. Trans. N. 123 .

NECYDALUS ,the fame with Nympha, lei

erm uſed in the Natural Hiſtory ofInfees.See
-

Numpbazito yboll

NEIFE,Nativa , is a Bond-woman. An. 1E.
8.3. and 2R. 2. cap. 2. But if themarried aFree

Is
man thewasthereby, made free, and when once

made, free and diſcharged of all Bondage caņnot
be Neife after, without ſomeſpecial A &done by

her , as Divorce or Confeffion in a Court of Re

cord . Nor than a Free-woman be bound by chi

taking 4 Villain to her Husband ; but their Iſſue
sayari

212

Thall be Villains after their Father. There

alſo anciently aWrit of Neifty,whereby the Lord Bu ::

claim'd his Neife :sbutall thisall this is now Que of 1.927. ! **

Doors. !!s y ebon

NEWEL, in Architecture, is the upright Poft
1 : " " ;

thatthe Caſe of winding Stairs turns round about. 4.72.17MTV
NITRE. See Clarks Natural Hiſtory of Nitre. Kita309 1 oil : ?

Svo. M. Boyle's Trad about thepostului
0 3 ,

Lond. 1679 in
.

Redintegration of Salt Petre .
NOBLE , there hath not been any Piece of violence

again

{ if ! 8 Tiar ?

Gola ( orSilver)of thisNamecoinedwithus fince 99T

2 H. 5. They were licct coined by E , 3. 1344. The Uſesofthis Inſtrumentare;
The Noble contained 80Pence ; its half, which

: rihini duni

was then called Obolus 40d,its 4th Partthe dus- Ho To find she,Hour of the Night.

drans or Farthingin thefeDays 20de
NOCTURNAL. There are Teveral sorts of Toda which lecche Tooth to the middle Pare

No& urnals, of which ſome may be Projections of of the Day of the Month, and then tærning the

the Sphere ; ſuch as the Hemiſpheres or Plani- foreſide of the Inſtrument towards you, hold it up

ſpheres on the Plane of the Equinoctial; but the towards theNorth,and incline the upper Partto

Scamen ule only two, and the Manner of uſing ward you, till thro' the Hole in the Middle you
either is the ſame. One of them is fitted for the can ſee the Pole-Star ; there hold it faft , and turn

Pole - Star and the firſt of the Guards of the Little thelong Index about, till by its Edge you can ſee

Bear ; and the other for the Pole-Scarand the either thefirſt of the Guardsof the Little Bear, or

Guards or pointers ( as ſome call them ) of the the Pointers of the Great Bear, (according as the

Great Bear. Inftrument is made) and then ſhall the Edge of
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the Index or Ruler, in the innermoft Circle of the of them deſtroyed, and they divided one from a

middle Part thew you the true Hour of the nother, by the perpetual Motion of the Coats of

Night.
the Stomach and by the Muſcles of the Midrif

and Abdomer . By this Preffure alſo of the Sides

2. To find on what Point of the Compaſs the of the Stomach upon the contained Aliment, that

Guards are ,
is thruſt down into the Inteſtines ; at its Entry in

to which it is mix'd with the Bile and Pancreatick

This will appear on the backlide of theNoctur- Juice, the one to ſweeten , the otherto dilutethe
nal, after you have found the Hour of the Night, Chyle. By the Perifaltick Vermicular Motion of

as above ; for the Index will be on the ſame Point theGurs, (ariſing from the Alternate Action of

of the Compaſs as the Guards really are . their Spiral and Longitudinal Fibres) and by the

Preſſure of the Draphragm , and the Muſcles of the

3. To find , at what Hour she Moon will be full Abdomen, the groſſer Parts of the Chyle are deri

Sourb on any Day of her Age. ved downwards to be thruſt out of the Body ;

while the finer are ſqueezed into the narrow Ori

Seck the Moon's Age in the outermoſt Circle offices of the Lasteal.Veins, which opens into the In

the middle Piece, and then right againſt it in the teftines ; from whence in flender Channelsthey

innermoſt Piece, is the Hour required . are carried into the Glands of the Meſentery ;

Thus if the Moon be į Days old, you will where they receive a fine thin Lympha fromthe
find the will be on the Meridian at 8 Hours Lymphatick Duas, 'which further dilates it and

48 min, ſcours its containing Veſfels ; which Veſſels going

from thofc MeſenterickGlands unite into larger

NODATED Hyperbola : So Sir Il. Newton calls Channels, and thoſe into ftill larger, and at laft

a peculiar kind of Hyperbola , which by turning paſs directly into the common Receptacle of the

round decuſſates or croſſes it ſelf. See Curves. Chyle ; which is a kind of Bafon formed for it in

NOMINATION ; this Word as wellby the the Union of theſe Latteal’and Lymphatick Ver.
Canonifts as common Lawyers, is uſed for a Tels." From thence in one Duct'ir afcends into

Power thar a Man hath by vertue of a Mannor the Thorax, and ſometimes dividing about the

or otherwiſe,of appointing or naming a Clerk to Heart, it immediately unites again, and creeping
a Patron of a Benefice, to be by him preſented to along theGuller, it paſſes on to theleft Subclavian

the Ordinary . in it
NORROY, or North-Roy, i. c . the Northern Contents , and there mixeswiththe poor Venal

Kings ; is the Title of the Third of the threeKings Blood returning from all Parts of the Body. And

at Arms in theHeralds-Office. HisProvince lies thus doth the Blood receive its Supply and Novę
on the North - fide of Trent .

NOTARY, ismentioned in 27 E. 3.1. and is Butif you také Nutrition in the Seniſe which

a Scribe or Scrivener, which makes ſhort Draughts fome do, ofthe Blood nouriſhing the ſeveral Parts

of Writings or Inſtruments. At thisDay wecall of the Body : Then will thatkind of Nutrition

him aNorary orNotary Publick, char atteſts Deeds be performedby a Secrotory Dua arising from the

or Writings to make them authentick in another Termination of an Artery,and carryingafuitable

Country ,and chiefly in Buſineſs relating to Mer- Portion of the Blood to every part to be nouriſh

chants. ed ; ſo that every Point of the Body mußt be the

NOVATION, inthe Civil Law, is a transfer. Terminationofa Secretary Duet thro' which apro

ringthe firſt Obligation given by a Debtorto a per Part ofthe Blood is broughtin order to lup;
Creditor, into another. ply that Part of the Body:

NUMBRING Rods, the fame with Neper's NYMPHA, in ſuch Inſects as undergoa Tranſ

Bones. formation, is the very firſt Change of theEruca,

NUMMATA Terra, a Term formerly uſed in or of the Vermiculus Prior, or Maggot ; or indeed ,

fome old Grants, and thought to be the ſame with as Swammerdam hath proved (inhis Hiſt.Inſe8.ge
the Denariatus Terre ; and is ſuppoſed to be an neral.) rather the Growth and Increaſeof the Erne

Acre of Land. ta, whereby the Figures oftheſucceeding Anima!

NUTRITION. The Courſeor Proceſs ofthe isbeginning tobe expreffed by the Explication of
Aliment in orderto the Nouriſhment and Support its Members, which before lay inyolved up in the

of an Humane Body, is thus performed. The Eruca (like a Plant in its Seed ;)ſo that in Reality
Meatwe eatbeing grolly divided andground by it is onlythe Animal under that imperfect Form is
the Teeth, is in thatAction mingled with the sa- called the Nympha, the Word being caken from

liva, whichhelpsto ferment and dilute it.Thence Ariſtotle in his Hift. Anim .Lib.v. c.19.wherehe

thro' the Oeſophagus orGullet by theConftriction uſes it forthefirſt Rudiment ofanInfect. This

of its Fibres 'tis thruſt down into the Stomach ; Nympha is ſometimes called Chryſalis, ſometimes

where being further ſoftened and fwellid by, the Aurelia , and ſometimes Necydalus ; all which
Juices containedintheGlands of the Stomach, its Terms ſignify the lame Thing.
Parts are farther broken and the isrimate Coheſion
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The Seven Antiphones or Alternate Hymns this ſuperftitious Cuftom do Aill remain in Nortbou

. of Seven Verſes,& c.ſung by the Choire in Wales, where at the Rails of the Communion

the Time of Advent, was formerly called O , from Table, there is a Tablet or far Board fixed , to

their Beginning with ſuch an Exclamation. receive the Money, which at moſt Funerals is of

OATH ,intheLaw -Senſe, is an Affirmation or fered bythe ſurviving Friends, accordingto their

Denial by any Chriſtian of aThing lawful,and own Ability and that of the Deceaſed.Dr.Kena
honeft, before one or more that have Authority to net's Gloffary.

give the ſame ; for the Advancement of Truth and OBLIGATION , by the Civilians, is defined

Right, calling Almighty God to witneſs that his tobe a Cauſe of Adion,and a legal Bond or Tie

Teitimony is true. ' Tis called ſometime bis Cor. which compells by Action to give or to do ae. .

poral Oath,becauſe he toucheth with hisHand cording to the RomanLaw.And they divide
some part of the Holy Scriptureof the NewTeſta- Obligations intoNatural, Civil, and Mixi :anao

ment, and moſt uſually of the Four Goſpels tural Obligation is what ariſes only from meer na.

(whence the Phraſe for lawful ſwearing is Sacro- taral Equity ; and this they diſtinguiſh into Efe

fanétis Tadis Evangeliis.) fe & ual and Ineffe & ual : The formerofwhich, tho®

OBEDIENTIA, was anciently uſed as a Term there is not Ground enough for Adion by theRoo

forRent ; but in the Common Law 'Tis taken for man Law , yer may bar byPleaandException; but

an Office, or for the Adminiſtration of an Office ; the latter hath no Aliſtance from any politive
and thereupon Law , but confifts meerly in the Conſcience or

OBEDIENTALES, is uſed in the Provincial Pleaſure of the Party. A pure CivilObligation

Conftitutions for thoſe that have the Execution of owes its Original or Birth to the Stridneſs of a

any Office under their Superiors. poſitive Law, withourNatural Equity. A Mix'd

OBIT, ſignifies an Office for the Dead or aFu. Obligation is a Legal Bond, having id Strength

neral Solemnity: The Anniverſary of any Perſon's both from Natural and Civil Laws.

Death was alſo called an Obit. And in Religious OBLIQUE Force, is that whoſe Line of Dire ?

Houſes, & c. they had formerly an etion is not at Right Angles with the Body on

OBITUARY, which was a Regiſter or Calen- whom it is impreft. The Ratio which ſuch an

dar wherein they enter'd the Obits or Obitual oblique Force to move a Body, bears to a Dire &

Days of their Founders or Benefactors.
or Perpendicular Force, will by this Diagram be

OBLATA ; were formerly Gifts made (tho eaſily underſtood to bealways as the Sine of the

properlyOfferings, to the King by any of hisSub- Angle of Incidence is to the Radius. Letab be the
jects ; and were ſo carefully taken Notice of by Side of any Body on
K. John and Hen . 3. that they were enter'd in the which an Oblique Force
Fine Rolls under this Name of Oblata . falls, with the Direction

OBLATÆ ; were the Conſecrated Wafers or da ; draw d c at Right

Hofts diftributed to the Communicants in the Angles to db, a Perden .

Maſs or Sacrament of the Altar ; and ſometimes dicular let fall from d

the cuſtomary Treats in Religious Houſes have to the Body to be mou .

been called by this Name of Oblate . ved, and make a d the

OBLATIONS of the Altar, were cuſtomary Radius of a Circle. ' Tis

Offeriogs from the Pariſhioners to their Prieſt, plain, that the Oblique

which were folemnly laid uponthe Altar ; of Force d'a, by the Laws

which the Maſs or Sacrament Offerings wete of Compoſition and Re

uſually Three -pence at Chriſtmas, Two-pence at ſolution of Motions will

Eaſter, and a Penny at the two other principal be reſolved into the two

Feafts. The cuſtomary Duesalſo for Sacramenta Forces d c and db ; ofwhich dc being parallel to

lia or Chriſtian Offices, were comprehended un- a b, hath no Energy or Force to move that Body;

der this Title ; and alſo all little Summsfor ſaying and conſequently db expreſſes all the Power of the

Malles for the Souls of Perſons decealed.
Stroke or Impulſe uponthe Body to be moved.

OBLATIONES Funerales, were the Soul Scent But db is the Right Sine of the Angle of Incio :

or Offerings to expiate the Omiffions or Defaults dence d ab ; wherefore the Oblique Force da, to

of the Party deceaſed in paying Tythes orother one falling perpendicularly is as the Sine of the

Ecclefiaftical Dues : At firſt this was an Oblati- Angle of Incidence to Radius. Q. E. D.
on at the Funeral, and was often the beſt Horſe OBLIQUITY of the Ecliprick. 'Tis well

of the Defunct, led before the Corps, and delive known that the Plane of the Terreſtrial Equator

red at the Church -Gate or Grave, for the Uſe of is inclined to that of the Ecliptick in an Angle of
the Pariſh -Prieft. 23 Degr. 30 Min. or rather more accurately

To this Cuſtom we owe the Original of Mor- 239 291 And this Angle (allowing for a very

tuaries. If the Corps were buried any where elſe, ſmall Nutation of the Earth's Axis, which tho'nes

the Offerings were due to the Pariſh - Prieſt where ceffarilydeducible fromthe Principles of the New.
the Party died . tonian Aftronomy, 'need not here be conſidered )

At the Burial of the Dead, it was a Cuftom bath always yet continued the ſame : As any one

for theſurviving Friends to offer liberally at the may find ifthey will on the two Solftitial Days
Altar, for thepiousUſe of the Prieſt, and the good obſerve the Sun's Meridian Altitudes, and then

Eſtate ofthe Soul departed ; and the Reliques of freeing them from Refractions, Parallax, & c.
Vol. II. Ooo fubtract
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fubtract the Winter from the Summer Altitude ; or the Pacifick Ocean, which lies between the Phi.

for then half the Difference between them will be lippine Iſands, China, Japan, and New Holland,on

found to be 234.29'. the Quantity of the Angle the Weſt, and the Coaſt of America on the Eaſt.

of the Inclination or Obliquity of the Ecliptick Sometimes alſo with Regard to Europe, they call

to the Plane of the Equator. that the Hyperborean Ocean which encloſes it on

OBOLUS, cho' now taken to ſignify our Half- the North ; and that which encloſes it on the

penoy, anciently lignified the Half Noble. The Weſt, the Weſtern Ocean. ThatSeawhich en

Noble or Floren being called a Penny, and its cloſes Afia, on the North and Eaſt is often called

quarter part aFarthing: And indeed in the old the Tartarear , and ſometimes the ChineseOcean ;
Hiſtories and Accounts of Coin,you are to under- and on the South Aſia is bounded by three Seas,

ftandby the Word Denarius, the whole Coin , be which arecalled the Indian, Perſian , and Arabian

it Angel, Rial, & c. and by Obolusitshalf; and by Ocean. Alfo the great Sea on the Eaſt of Africa,
Quadrans its fourth part.

is called the Oriental Ocean , as is alſo that vaft Sea

OBSERVATION. The Seamen call an ob- which encloſes America on the Eaft.

Servation the raking the Sun or any Stars Meridian OCTAVES, in old Engliſh the Uta's were

Altitude, in order therebyto find their Latitude ; eight Days after any eminent Feſtival ; and ſuch

and how they do this you will find under that Feſtivals are enumerated in the Laws of Edward
Word : And they call finding the Latitude by the the Confeffor.

Name ofWorking an Obſervation. OCTO Tales . See Tales.

OCCIPITO - Frontalis, 'is aMuſcle ofthe Skin ODIO and Atia, was an old Writ mentioned

of the Occiput and OsFrontalis,which is ulually in the Statute of Weſtminſter I. and made 3 E.1.

called Occipitalis; it ariſes fleſhy from the tranſ- cap. 11. Itwas directed to the Sheriff, to enquire

verſe Line ofthe Occiput, oppoſite to part of the whether a Man commifted to Priſonfor a Sufa

ſuperior Términationofthe Maſtoideus, and part. picion of Murder, be committed on juſt Cauſe,or

of theBeginningof the Trapezius next it, and only upon Malice : If the latter were the Cauſe,

then tendinousfrom the reſt of the Line back then another Writ came to the Sheriff to Bailhim .

wards, arifing after the ſame Manner on the other But now this Courſe is taken away by 28 E. 3.

fide; from thence it goes ftrait up, and ſoon be. cap. 9.

OÉCONOMICUS, was formerly uſed for thecoming all tendinous, it covers the two Parie .

tal Bones, and the OfaSquammofa above the. Tem- Executor ofa laſt Willand Teftament, as the Per

paral Muſeles, its outer Edgebeing faſtened to the ſon who had theOeconomy or Fiduciary Diſpo
Os fugale on each side. This broad Tendon near ſal of the Deceaſed's Goods.

the Coronal Suture grows fleſhy, and deſcends OFFERTORIUM , formerly was uſed for a

with ſtreight Fibres as low as the Muſculi Orbicu- Piece of Silk orfine Linnen, to receive and wrap

lares. It is inſerted into the Skin at the Eye- upthe Oblations or occalional Offering in any

brows having ſeng down between them a narrow Church .

Aleſhy Slip or Elorgation which is continued over OGEE, Ogive, and as it is often written 0

the Ora Naſi, as far as its Cartilaginous Patrs, JG is a ſort of Moulding in Architecture, con

where its Fibres run offon each Şide, and termi- lifting of a Round and a Hollow. Vitruviusmakes

pate in the Skin above the Muſculus Naſi proprius it two quarter Circles. Scamozzi and lome others,

When this Digraſtick Muſcle, which covers all make the Arches flatter. ' Tis almoſt in the Form

the upper Partof the Scull like a Cap, acts, it pulls of an S,and is the ſamewith what Vitruvius calls

the skin of the Head backwards, and at the ſame Cima. Cima reverfa is an 0- G-- with the Hol-.

time draws up and wrinkles that of the Forebead, low downwards, as ſome define it.

and is antagoniz'd by the Corrugator. OLERON Laws, are ſo called, becauſe made

OCCUPANCY, in the Civil Law , is the Pof when King Richard I. was there ( i.e. at Oleron,

ſeſſion of ſuch things as at preſent belong to no an Iland in the Bay of Aquitain in France ) they

private Perſon, but however are capable to be have Reſpect ro MaritimeAffairs.
made lo ; as by ſeizing or taking of Spoils in OPACITY. Sir Il. Newton, Opticks, Book 2 )

War, of things wild by : Nature, as Birds and news that the Opacityof all Bodies ariſeth from

Beafts for Game, & c. orbyfinding things before the Multitudeof Reflections cauſed in their Inter

undiſcovered, or truly loft, or lot by their proper nal Parts: And helhews alſo, that between the
Owners. ; ; Parts of the opake and coloured Bodies, there are

OCCUPIERS of Walling, are certain annual many Spaces either empty or repleniſhed with

Officers in theCheſhire Salt-works, who ſee Right Mediumsof other Denſities ; and he fnews the

done between Lord and Tenant, and all Perſons true or principalCauſe of Opacity to be this Dir

concerned ; they appoint alſohow many Houſes continuity of their Parts becauſe ſome opake
ſhall work at a Time, & c. and order a Cryer Bodies become tranſparent by filling their Pores

to proclaim the Time of kindling the Fires, & e. with any Subſtance of equal or almoſt equal Den

See, Salt, ſity with their Parts. Thus Paper dipp'd in Water

OCEAN, is the vaft Collection or Union of or Oil, the Oculus Mundi Stone fteep'd in Water,

all the Seaswhich compaſs round the whole Earth, Linnen Cloth oildor varniſhed, and many other

and in which the cwo great Continents of Europe, Subſtances ſoaked in ſuch Liquors as wiú inti:

Apa, and Africa on one ſide of the Northern, and mately pervade their little Pores, become by
Southern America on the other, are but like two that Means more tranſparent than otherwiſe ; as

large Illands . This great and univerſal Ocean, is on the contrary, the moſt tranſparentSubſtances
ſometimes by Geographers divided into3Parts ; may, by evacuating their Pores or ſeparating their

as 1. The Atlantick and European Ocean, lying be- Parts, be render'd ſufficiently opake ; as Salts or

tween Part of Europe Africa , andAmerica . 2. The wet Paper, or the Oculus Mundi Stoneby being
İndian Ocean, lying between Africa, the E. Indian dried , Horn by being ſcrap'd , Glaſs bybeing pou

Ilands, and New Holland. 3. The great South Sea der'd or flaw'd, Water by being form'd into ſmall
Bubbles,

1
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Bubbles, either alone in the Formof Froth, or by thewhole DoctrineofLighrand Colourg and all

Inaking it together with Oil of Turpentine, or the Phänomena of viſibleObjects. In thislarge

ſome other convenient Liquor with which it will Senſe our incomparable Sir if. Newton calls his

not perfectly incorporate . Book of Light and Colours, Opticks ; and from

Bur' however, to render Bodies opake and co- thence the following brief Introduction to this

loured , their Interftices muſt not be leſs than of Science is taken .

Some definite Bignels ; for themoſt opacous Bodies
sis

that are , if their Parts be ſubtilly divided (as when D E É INITTO.N.S.
.

Metals are diffolved in acid Menftruums) become

perfectly tranſparent, And on this ground it ap D'EFIN..

pears, why Water, Glaſs, Salt, and ſome Stones

are tranſparent, for they are as full of Pores and By the Rays.of LightI underſtand its leaft Parts,

Interſtices as the Bodies are ; but yet their Parts and thoſe aswell ſucceſſive in thefame Lines ascon

and Interſtices are too ſmall to cauſe Reflections temporary in ſeveral Lines. For it is manifeft chat

in their common Surfaces : Wherefore white Me- Light confifts of Parts both ſucceſſive and con

talsbecome opake nor from their Danficy alone, temporary ; becauſe in the ſame place you may

but from their Partsbeing of ſuch a bigneſs as fits Atop that which comes one Moment, and let paſs

them toreflect the White of the firſt Order. And that which comes préſently affer ;andin theſame

as heſhews, that the Wbite of the fifft Order is timeyou may ſtop itin any one place, and letic

the ſtrongest which can be made by Plates of paſs in any other. For that part of Ligbowhich

tranſparent Subftances, lo it ought to be ſtronger is ſtopt cannot be the fame with that which is lec

in the denſer Subſtances of Metals than in the paſs. The leaſt Light, or paft of Light, whicha

rarer onesof Air,Water and Glaſs. And he thinks may be ftopt alone without the reſt of the Light,

thar metallick Subſtances of ſuch a Thickneſs as or propagaced alone, or do or fuffer anything -

may fit them to reflectthe White of the firſt Or- lone, which the reſt of the Ligbe doth got orſuf

der, may by reaſon of their great Denſity reflect fers not, I call a Ray of Light. Evini :

allthe Light incident upon them , and ſo be as o

pake andſplendent as 'tis poſſible for any Body to DEFÍN. II.

be. See Colours.

OPENING of the Trenches; is the firſt break- Refrangibility of the Rays ofLight, istheirDif
ing Ground of the Beſiegers, in order to carry on poſition tobe refracted or turnedout of theirwayin

their Attacks againſt the Town . The Difference paling out of one tranſparent Body or Medium inso

between this and carrying on the Trenches, is, that another. And a greater or tefs Refrangibility of

this is only the Beginning of the Trench : Itis be- Rays, is their Diſpoſition to be turned more for lefs

gun by a ſmallFoſs or Ditchwhich the Pioneers out of their wayin like Incidences on theſameMc

make in the Night on their Knees, uſually about dium. Mathematicians ulually confider the Rays

a Musket-fhor from the Place, but if there be no of Light to be Lines reaching from the luminous

hollow nor riſing Ground to favour them , they Body to the Body illuminated, and the Refraction

begin farther off. This ſmall Foſs is afterwards of thoſe Rays tobe the bending or breaking of
enlarged by the next. Pioneers which come be- thoſe Lines in their paſſing out of one Medium in

hind the firſt ; and ſo ' tis dug deeper by Degrees to another. And thus may Rays and Refractions

till it be about 12 Foot broad and's Foot deep. be conſidered, if Light be propagated in an Inſtanc

TheEarth that is dugout is thrown up as they But by an Argument takenfrom the Æquationsof

go along, and ſerves them for a Parapet to ſave the times of the Eclipſes of Jupiter's Satellites it

them from the Fire of the Town. The Place ſeems that Light is propagated in time, ſpending

where the Trenches are opened, is called the End in its paſſage from the Sunto usabout ſeven Mi
of the Trench . nutes of Time : And therefore I have choſen to

OPPOSITE Se&tions. If a Cone be cut bya define Rays and Refractions in ſuch general terms

Plane through its Vertex, and afterwards by a Te - as may agree to Light in both Caſes.

cond Plane parallel to the former, this latter Plane

produced through the oppoſite Cone, will there DEFIN . III.15

make theoppoſite Sections. See Conick Sedions. i to 1.2

OPTICK Pyramid, is made by Rays coming Reflexibility of Rays, is their Diſpoſition to be

from the ſeveral Angles of theſuperficial Baſe of turned back into the Same Medium from any other

any Object, and united in Medium upon whoſe Surface they fall. And Rays

a Point in the Eye of the are more or leſs reflexible, which are turned back

Spectator. Thus if A B C more or leſs eaſily. As if Light paſs out of Glaſs

DEbe the Baſe of the Eye into Air, and by being inclined more andmore to

in O, the Oprick Pyramid the common Surface of the Glaſs and Air , begins

O A B C D E O. And at length to betotally reflected by that. Surface ;

when the Baſe is a Right choſe forts ofRayswhich at likeIncidencies are ro

Line, as ſuppoſe A E or flected moſt copiouſly, or by inclining the Rays
E

CD , then the Triangle begin ſooneft to be totally reflected; are moſt re

O AE or OCD is called flexible.

the

OPTICK Triangle, as DEFIN. IV .N.

the Angle A O É or ČÓD,
is called the Oprick Angle. The Angle of Incidence, is that Angle which the

OPTICKS, taken properly and ſimply, is that Line deſcribed by the incident Rays contains with the
Science which reaches the Properties of Direct Vi . Perpendicular to the refleding or refrading Surface

fton ; but in a larger Senſe it may comprehend at the point of Incidence .

o oo 2

b
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of the red Light is to the Sine of its Refraction as

DEFIN . V. 4 to 3. If out of Air into Glaſs, the Sines are as

17 'tori. En Light of other Colours the Sines

The. Angle of Réflexion or Refradion, is the Angle have other Proportions; but the Difference is fo

which the Line deſcribed by the refle & ed or refraded | little, that it need ſeldom be conſidered .

Ray containedwith the perpendicular to the reflec

ting or refrading Surfaceas the point ofIncidence.

DEFIN. VI.

1

The Sines of Incidence, Reflexion , and Refra &tion ,

#re theSines of the Angles of Incidence, Reflexion,

and Refraction.
D H

DEFIN . VII. A

R

w

m

The Lightwhoje Aays areall alike Refrangible, I
ball Simple, Homageneal and Similar ; and that

woboforRaysare fonemore Refrangible than others,I

wallacomapound, Heterogeneal, and Digimilar. The

former Light Icall Homogeneal,not becauſe I

would affirm it -foin all ceſpects; but becauſe the

Kayswhich :agree in Refrangibility, agree at leaſt

in all choſe their prher Properties, which I coali.

der in the following Diſcourſe.

20adi .

DEFIN. VIII.

Suppoſe therefore, that RS repreſents tbe Sur :

? The Coloursof Homogeneal Lights, Icall Prima- face offtagnating Water, andC is the pointofIna
* ), Hommageneal andSimple; and thoſe ofHeteroge: cidence in which anyRaycoming in the Air from
meal Lighus, Heterogeneal and Compound. For theſe A in the Line ACis reflected or refracted , and I

arealways compounded ofthe Colours ofHomo- would knowwhether this Rayſhouldgo after Rea
gencal Lighes;as will appear in the following flexion or Refraction : I erect upon the Surface of

Diſcourſes
the Warer from the point of Incidence the Perpen

2 ! 4 : TO
dicular C Pand produce it downwardsto Q and

ilie ! AXIOM S. conclude by the firft Axiom, that the Ray a feet

Ctr .,
Reflexion and Refraction, ihall be found ſomes

AX . 1. where in the Plane of the Angle of Incidence

op .
ACP produced. I ler fall therefore upon the

The Anglesof Incidence, Reflexion, and Refrac- Perpendicular C P the SineofIncidence AD,

tion , lie in one and the Same Plane. and if the reflected Ray be deſired, I produce A D

to B, ſo that D B be equal to AD, and draw CB.

À X. II.
For this Line C B Thall be the reflected Ray ; the

Angle of Reflection B C P and irs Sine B D being

The Angle of Reflexion is equal to the Angle of equal to the Angle and Sine of Incidence, as they

Incidence,
ought to be by the ſecond Axiom . But if there

fracted Ray be deſired, I produce A D to H , le

1. A X. III. that DH may be to AD as the Sine of Refracti

on to the Sine of Incidence, that is , as 3 to 4 ; and

If the refraded Ray be returned dire &tly back to about the Center C and in the Plane A CP with

the point of Incidence,it hall be refraded into the the Radius C A deſcribing a Circle ABE I dra v

Line before deſcribed by the Incident Ray. parallel to the Perpendicular CPO, the Line

H E cutting the CircumferenceinE, and joyning

A X. IV .
CE . this Line C E ſhall be the Line of the re

fracted Ray. For if E F be let fall perpendicu

Refraction out of the rarer Medium into the den- larly on the Line P Q, this Line E Fhall be the

fer,is made towards the perpendicular ; that is, to Sine of Refraction of the Ray C E, the Angle of

that the Angle of Refraction be leſs than the Angle Refraction being É CQ ; and this Sine E F ise

of Incidence . qualto DH , and conſequently in Proportion to
the Sine of Incidence A D as 3 to 4 .

A X. V.

In like Manger, if there be a Priſm of Glaſs

The Sine of Incidence is either accurately or very (that is, a Glaſs bounded with two equal and pa

Hearly in a given Ratio to the Sine of Refraction. rallel Triangular Ends, and three plane and well

poliſhed Sides , which meer in three parallel Lines

Whence if that Proportion be known in any one running from the three Angles of the one End,

İnclination of the incident Ray, 'tis known in all to the three Angles of the orher End ) and if the

the Inclinations, and thereby the Refraction in all Refraction of the Light in páiſing croſs this Priſm

Cales of Incidence on the ſame refracting Body de deſired.

may be determined. ' Thus if the Refraction be

made out of Air into Water, the Sine of Incidence

Let
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there where the Light paſſeth through it, and let

DE betheRay incident upon the firft lide of the

Pritm A C where the Light goes into
the Glaſs ;

And by puttiąg theProportion of the Sihe of In
cidence to the Sine of Refraction as 17 to 11 find

E F the art refracted Ray, Then taking this

Rayfor the Incident Ray upon the fecond Gide of

the Glaſs B C where Light goes out, find the

next refracted RayFG by putting the Proportion
B

ofthe Sine ofIncidence to theSine of Refraction

as 11 to 17. For if the Sine of Incidence out of
wo

Air into Glafs be to the Sine of Refraction as 17

to us , the Sine of Incidence out of Glaſs into Air

Let A B C repreſent aPlane cutting this Priſm muft on the contrary be to the Sine of Refraction

tranſverly ' to its three Parallel Lines or Edges as 11 to 17, by the third Axiom .

P

E

.
.
.

K

Gin , ..

Much aftër the ſame Manner, if ACBD
resil Caf. t. Let ACB

preſent a Glaſs ſpherically convex on both Sidesbe a reflecting or te.
(uſually called Lens, ſuch as is a Burning-glaſs, or fracting Plane , and a

Spectacle- glals, or an Object -glaſs of a Teleſcope) | the Focus of the incie

and it be requiredtoknow how Light fallingup- dentRays,and9C
on it from any lucid PointQſhall be refracted, la Perpendicular to that

let QM repreſent a Ray falling upon any point Plane. And if this
B

M of its firt ſpherical Surface 4 C B , and by e- Perpendicular be pro

recting a Perpendicular to the Glats at the point duced to 1, fo thatC be equal to 0 C, the

M , find thefirft refracted Ray M N by the Pro- Point 9 Thall be the Focug of the refle&ted Rays.

portion of the Sines 17 to 11. Let thatRay in Or ifá Cbetaken onthe same ſide of the Plane

goingout of the Glaſs be incident uponN , and with QC and in pcopòrtſonto QC as the Sine

thenfind the ſecond refracted RayNyby the of Incidence to theSineof Refraction, thepoint

Proportion of the Sines 11 to 17. And after the à Mall be the focus of the refracted Rays.

ſame Manner may the Refraction be found when

the Lens is convex on one ſide, and plane or con

cave on the other, or concave on both sides.

A X. VI.

a

Homogeneal Rays which flow from feveral Points

of any obje&t, and fall almoſt perpendicularly onany -B
refletting or refratting Plane or Spherical Surface,

fallafterwardsdiverge fromfo many otherPoints tab.2. Let A e B be the reflecting Sutface of
or be parallel to so many otber Lines, or converge any Spherewhofe Centeris E. Biſect Any Ra

toso many other Points, either accurately or with dius thereof ffappole E C ) in T , and if n that

out any fenfible Error, Andeheſame thing will Radius on the ſame Sidethe pointT you take the

bappen, if the Rays be refle & ed or refra&ted ſuc. Points Qand q, ſo that TOT È, and To be

ceively by two or three or more Plane or Spherical continual proportionals, and the point o be the

Surfaces. Focus of the incidens Rays, the point Q Tall be

the focus of the reflected ones.

: The Point from which Rays diverge, or 16

which they converge, may be called their Ficus.

And the focus of the incident Rays being given,

that of the refracted or reflected ones may be found

by finding the Refraction of any rwd Rays, ás da
Caf. 3 .

bove or more readily thus.



OPT O P T

tos

t
e

B用A

长

the refracted Rays without any ſenſible Error ,

Cáje 3. Let 'B CB be the re- provided the Point Qbe not ſo remote from the

fracting Surface of any Sphere Axis, nor the Lens ſo broad as to make any of

whoſe Center is E. In any Radi- the Rays fall too obliqúely on the refracting Sur.

us thereof EC produced both faces.

ways take E T and Ct ſeverally

in ſuch Proporcion to thatRadius

as the leffer of the Sines of Inci. And by the like Operations may the reflecting

dence and Refraction hath to the or refracting Surfaces be found when the wo

difference of thoſe Sines.And then Foci are given, and thereby a Lens be formed ,

if in the ſame Line you find any which thall make the Rays flow towards or from

two Points Q and q, ſo that T what place you pleaſe.

be to E T as E t tot q, taking :

the contrary way from which

TQ lieth from 1, and if the Rays fall upon any plane or ſpherical Surface of
So then the Meaning of this Axiom is, that if

Point Qbethe focusof any in . Lens, and beforetheir Incidence flow fromorto
cident Rays, the Point q fhallbewards any Point Q ,theyſhallafter Reflection or
the focusof the refracted ones. Refraction Aow from or towards the Point q found

And by the ſame means the Fo- by the foregoingRules. And if the incident Rays
čus of the Rays after two or more howfromortowards ſeveral Points Q , the re .

Reflexions orRefractions may be Aected or refractedRays ſhall flow from or to

found.

wards ſo many other. Points g found by theſame
Rules. Whether the reflected and refracted Rays

Cafe 4. Let A CBDbe a- flow from or towards the Point q , is eaſily known

ny refracting Lens, 1pherical- by the Situation of that point. For if that Point

ly convex or concaveor plane be on the ſame fide of the reflecting or refracting
on either ſide, and let C D Surface or Lens with the Point Q, and the inci.

be its Axis (that is, the Line dent Rays flow from the Point Q , the reflected

which cuts both its Surfaces flow towards the Point and the refracted from

perpendicularly, and paſſes it ; and if the incident Rays flow towards Q , the

through the Centers of the reflected flow from g, and the refracted towards

Spheres,) and in this Axis let it. And the contrary happens when q is on the

Fand f bethe Foci of the re - other Side of that Surface.

fracted Rays found as above,

when the incident Rays on

bothfides the Lens are parallel A X. VII.

to the ſame Axis ; and upon

the Diameter F f biſected in

E, deſcribe a Circle. Suppoſe

now that any Point Q be the Where-ever the Rays which come from all the

Focus of any incident Rays. Points of any Obje & meet again in so many points

Draw QE cutting the ſaid after they have been made to converge by Reflexion

Circle in Tandt,and therein or Refra & ion , there they will make a Pi& ure of the

take rgin ſuch proportionto Objeät upon any white Body on which they fall.

E as Eor Te hath to TQ.

Let tg contrary wayliethe

from t which T Q doch from

T , and a ſhall be the Focus of

E

So if P R repreſent any Object without Doors, Light there to fall upon it : The Picture of that
andA B bea Lens placed at a Hole in the Win- ObjectP R willappear upon the Paper in its pro

dow - fhut of a darkChamber, whereby theRays per Shape and Colours. For as the Light which

that come from any Point of that Object are comes from the Point Q goes to the Point q, lo

made to converge and meet again in thepoint 9 ; the Light which comes from other points Pand R

and if a Sheet of white Paper be held at q for the of the Object, will go to ſo many other corre .

fpondens
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fpondent Points pandr (asis manifeft bythe fixth ner Coats the Pictures of Objects lively painted

Åxiom ; ) ſo that every Point of the Object(hall thercon. Andtheſe Picturespropagated by Motia

ila ninatea correſpondent Point of the picture, on along the Fibres of the Optick Nerves into the

and thereby make a Picture like the Object in Brain , are the Cauſe of Viſion. For accordingly,

Shape and Colour, this only excepted that the as theſe Pictures are perfect or imperfect, the Oba

Picture thall be inverted. And this is the Reaſon ject is ſeen perfectly or imperfectly. If the Eye

of that veigar Experimentof cafting the Species be tinged with any Colour(as in the Difeafe ofthe

of Objects from abroad upon a Wall or Sheet of Faundice) ſo as to tinge the Pictures in the Bottom

white Paper in a dark Room . of the Eye with that Colour , then all Objects ap

pear tinged with the ſame Colour. If the Hu

mours of the Eye by old Age decay, ſo as by

fhrinking to make the Cornea and Coat of the Cry

Stalline Humour grow flatter than before , the Light

will not be refracted enough, and for Want of a

ſufficient Refraction will notconverge to the Bot

com of the Eye, bur to ſome Place beyond it, and

by Conſequence paint in the Bottomof the Eye a

confuſed Picture , and according to the Indiftinct .

neſs of this Picture the Object will appear confu

ſed. This is the Reaſon of the Decay of Sight in

old Men, and ſhews why their Sight is mended

by Spectacles. For thoſe Convex- glaſſes ſupply

. :01. the Defect of Plumpneſs in the Eye, and by en

自 creaſing the Refraction , make the Rays converge

ſooner , ſo as to convene diftinctly at the Bottom

ži spustila * -.. of the Eye, if the Glaſs have a due Degree of Con

43,9001 ?. vexity. And the contrary happens in ſhort- fight

coinco 2.12 ed Men whoſe Eyes are to plump. For the Re

& sila ni , ine. fraction being,now too great, the Rays converge

! . and convene in the Eyes before they come at the

wils , Bottom ; and therefore the Picture made in the

. : 98 Brown? Bottom , and the Viſión cauſed thereby, will not be

11:8gonu () rochie ? Ha ? diftinct, unleſs the Object be brought ſo near the

51 E7 ( 1 Mito Eye, as that the place where the converging Rays

..901 or'914 convenemay be removed to the Bottom , or that

Init own . '; the Plumpneſs of the Eye be taken off, and the Re.

fing fractions diminiſhed by a Concave- glaſsof a due

bicic Degree of Concavity ; or laftly, thatby Age the

Eye grow flatter till it come toa due Figure : For

ſhort-lighted Men ſee remote Objects beft in Old

¿
CV Age, and therefore they are accounted to have the

.;; r ; ; ;; ; " v ; ( Af moſt laſting Eyes.

13 :.

A X. VIII.

dir ,

his An Obje &t ſeen by Refle &tion, or Refraction , appear's

line 975. ?** adi in that Place from whence the Rays after their laß

. ;Aldo Limpio Refle&tion or Refra &tion diverge in falling on the
nenor

Spe &tator's Eye.

S : 30 : p ? ' ;

so to 983!9 si 2100

-IS" Disiwe , is" FID

-17602001

'

PI!

Magic

2 : 1 to : 1

Inlike manner when a Man views anty Object

POR, the Light which comesfrom the ſeveral

Pointsof the Object is forefracted by thetranſpa!

Humours of the Eye, that is,by
ti

the outward Coat EFG called the Tunica Cornea ,

and by the coy ftalline Humour A B which is 'ber
E : 1 0 ; ',,

yond the Pupil, m k ) as to converge and meet a

gain at ſo many, Pointsin the Bottom of the Eye,

I bra .'
and there to paint the Picture of the Object upon

that Skin ( called the Tunica Retina) with which If the Object A beſeenby Reflexion ofa Looko

the Bottom of the Eye is covered. For Anato : ling -glaſsmr, itMall appear, not in its proper

miſts, whenthey have taken off from theBortom Place A, bur behind theGlaſs at a, from whence

of the Eye thatoutward and moſt thick Coat cald any Rays A B ,AC, AD, wbich flow from one

led the Dura Máter, can then ſee through the thin- and the ſamePoint of the Object, do after their.

Reflexion

i 2017 )

1.1.4 )

1

'17
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Reflection made in the Points B, C, D, diverge in Synopsis Optica per Honorat. Fabrum , Lagilu

going from the Glaſs to E , F , G , where they are 1667.

incident on the Spectator's Eyes. For theſe Rays L'Occhiale all' Occhio overo Dioperica Pradica.

do make the ſame Picture in the Bottom of the del Carlo Ant. Mancini. Bolognæ . 1660.

Eyes as if they had come from the Object really 4 0 .

placed at 4 , without the Interpofition of the Look- Lediones 18 Cantabr. in Scbolis Habite in quibus

ing- glaſs ; and all Viſion is made according to Opticorum Pbenomenin genuine Rationes in

the Placeand Shape of that Picture. veftigantur & exponuntur. Per D. if. Barrow .
Lond . 1669. 4to.

La Dioptrique Oculaire, par le Pere Cherubin
D'Orleans. Paris.. +671. Fol.

1 Treatiſe of Dioptricks, byWill.Molineux, Erq ;

F. R.S: 410 .

Catoptrica Dioptrica Elementa ." Per D. Gre

gorium , M. D. Oxon 1695. 8vo.

Albazeni & Vitellioni Optica. Fol:!

Aguillonii Oprica. Antv, 1913. Fok !

ĽOpsique Carpperique du Pare Merſennes, a
A B

Paris. 1651

Chriſt. Scbeineri Optica, Lond. 1612.

JacobiGregoriiOptica. Lond. 1663.

Foan. Bapeift. Porta de Refra &tioneOprices. 15 .
In like Manner the Object D ſeen through a

Mr. Leibnitz his one Univerfal Principle of Op

Priſm appears not inits proper place D , but is
sicks in na. Erud. Lips Fun. 1682.

thence cranlaredto ſome other place d ſituated in

the laſt refracted Ray F G drawn backward from OPTION ; when a new Suffragan Biſhop is
P to d .

conſecrated , the Archbiſhop of the Province , by

a cuſtomary Prerogative daims the Collation of

che firft vacant Benefice orDignity in that see,

according as he ſhall chooſe ; which Choice is

therefore called the Archbiſhop's Option.
q

ORA or Ore, in the Time ofthe Saxons, aca

cording to Sir H. Spelmak, lignified an Ounce, and

he faith, that itwasalſo a piece of Money, in value

16 pence ; and the judicious Author of the Cbro

nicon Pretiofum , concludes , that when we find
And to the Object Q ſeen through the Lens Mention made of 12 Oræ in a Pound, then the

AB,appearsat thePlace 4 from whence the Rays Ora is 20 pence ; andwhenever there isſaid to

diverge in paſſing from the Lens to the Eye. Now be is Oræ in a poand, then the Ora is 16 pence,
itis to be noted, that the Image of the Object at q ) in which he agrees with Mr. Somner.

is ſo much bigger or leſſerthan the Object it ſelf
ORANDO pro Rege & Regno ; was a Writ

at Q , as the Diftance of the Image ar 9 from the formerly (before there was anyCollectpurpotely

Lens A B is bigger orleſs than the Diftance ofthe appointed,) requiring the Bilops and Clergy, to

Object at Q from the ſame Lens. And if the Ob- pray for the peaceand good Government ofthe
jectbe ſeen through cwo or more ſuch Convex or Realm , and for a good Underſtanding between

Concave-glaſſes, every Glaſs Thallmakea new theKing and hisParliamtest.
Image, and the Object ſhall appear in the Place ORBIT. The Orbitsof the Planets are not all
and ofthe Bigneſs of the laſt Image. Which Con in theſame PlanewiththeEcliptick of the Earth's
fideration unfolds the Theory of Microſcopes and Orbit round the Sun ; but variouſly inclined to it

Teleſcopes. For that Theory confifts in almoft and to one another at different Angles : But the

Nothing elſe but the deſcribing ſuch Glaſſes as Plane of the Ecliptick interſects the Plane of the

Mallmake the laft Imageof any Objectas diſtina Orbit ofeveryPlanet in aRightLine, which pas

and large and luminous as it can conveniently be les thro' the Sun. The Quantitiesofthe Inclinati

made.
ons of the Planes of the Orbits of the Primary pla

Ihave now given in Axioms and their Expli- nets to that of the Eclipciók-are as follows. That
cations theSumm ofwhat hitherto hath been trea of Saturn is an Angle of2Degr. š. That of Jupiter

ted of in Opticks." For what hath been generally is an Angle of iDegr. 20 Min. That of Mars is
agreedon Icontent my ſelfto aſſumeunder the almoſt 2 Degr. Venus is a little more than 3. Deg.
Notionof Principles, in order to what I have fur- 20 '. Andthat ofMercury is a little more than

ther to write. And this may ſuffice for an Intro
Degr.

duction to Readers of quick Wit and good Un ORDEAL,was the old Judicial Cuſtom of pro
derftanding not yet verſed in Opricks.

ving the Guiló, or atteſtingthe Innocenceofparties

accuſed ; chiefly by Water or Hot Iron. This Ord

Authors on this Subject are ſuch as theſe ; dealwas fimply callid Judicium , in Oppoſition to

Bellum , which was Duel or Combat Fight, the

Sir IS. Newton's Opticks, Engl. and Lat. other cuſtomary purgation. Neither of theſe Tri.

Phyfico-Mathefisde Lumiñe, Coloribus, & Iride. als weretaken awayby William the Conquerour,

per Fr. Mar. Grimaldi. Bononiæ . 1665. 4to. as Sir W. Temple afferts. Ordeal might be under

Cogitationes Phyſico-Mechanice de Natura Vifio- gone by Servants or Deputies in the Cauſe and

nis. Per J. Ott. Schaphuſam . Heidelburgh. Name oftheir Maſters ; eſpecially of thoſe Lords

1670, 440. who were Biſhops and Ecclefiaftical Men . Dr.

Kennett's

be than 7
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Kennet's Gloſſary at the End of bis Parochial An- ces, in which there are ſeveral ſmall Velicles,

tiquities. round, full of Water, and which when boiled , har
ORDINANCE of the Foreſt, is a Statute den like the Whites of Eggs ; they have cach of

made about Foreſt Cauſes in the Thirty Fourth them two proper Membranes, on which there are

Yearof Edw. I. See Alize. ſeveral ſmall Twigs of Veins , Arteries and Nerves.

ORDINATE Figures (in Geometry ) are the Theſe Veſicles are called Eggs. The Ovaria have

ſame with Regular ones ; that is, they are Equi- Nerves alſo from the Intercoſtals, and Lympha

lateral and Eguiangular, ricks, which diſcharge themſelves into the common

ORDONANCĒ, in Painting or Sculpture, is Receptacle of the Chyle.
the juft and elegant Compoſition of the whole OVOLO or Ecbinus, in Architecture, is a part

Piece by a proper, natural, and agreeable Dif- of the Ornaments or Mouldings of the Cornithof

poſition of the Figures, ſo as to anſwer the De- a Pillar ; which in the Tuſcan and Dorick Orders
lign of the Hiſtory. is turned like a Scima or Cymatium , and is fubfti

ORGANICAL Deſcription of Curves, is the ruted for the Support of the Corona ; in the Dorick

Method of Deſcribing them on a Planę by the Order it uſually hath a ſlender Regula above it,

Regular Motion of a Point. See ſome excellent and in the Corinthian both above and below too,

fhort Theorems for this, invented by Sir IS. New where it is likewiſe carved and adorned with a

ton, under the Word Curves. broad Welt like a Plinth .

ORIGINALIA, is the Term for Records or OUSTER la main, in a legal Senſe, denotes a

Tranſcripts ſent out of the Chancery into the Lord Judgment given for him that ſued or traverſed a

Treaſurer's Remembrancer's Office in the Exche- Monſtrans le Droit ; and is indeed a Delivery out

quer : Theſe are diftinguiſhed from Recorde, of the King's Hands ; for when it appeareth on

which fignify the Judgments and Pleadings in Suits the Matterdiſcuſſed, that the King hath no Right

try'd before the Barons of that Court. or Title to the Thing ſeized, then Judgment ſhall

OSTINEÆ , ſo ſome Anatomiſts call the En- be given in the Chancery, that the King's Hand

trance into the Cavity of, or the Mouth of the Ma- be amoved, and thereon an Amoveas Manum or

trix, where it joins the upper End of the Vagina, Ouſter la main ſhall be awarded to the Eſcheator ;

and makes a little Protuberance in the form of which is as much as if Judgmenç were given that

Lips. he ſhould have his Land again. Now , all Ward
OVARIA : The Ovaria in Women are about thips, Liveries, Primier Seilins , and Ouſter la mains.

half as big as the Tefticles in Men ; their Surface are taken away by 12 Car. 2. c. 24 ,

is ſmooth and equal in Virgins, but in Women of OUTFANGETHEF, was a Privilege granted

Years unequal and wrinkled. They are covered to ſome Lords of Mannors from the Crown, to

with a proper Membrane, which ſticks cloſe to try Foreigners or Strangers apprehended for Theft
their Subſtance, and with another common from within their own Fee.

the Peritoneum , which covers alſo the Spermatick O YES, is a Corruption from the French Oyez !

Vefrels. The Subſtance of the Ovaria is compoſed hear ye ! being the Form uſed by our Criers in

of Fibres and Membranes, which leave littleSpa- Courts, &c. to make Proclamation of any Thing.

PAI .܃܃܃.. PAL

PACKof Wool, is adeterminate Quantity of 17 Entretiens sur les vies et sur des Ouvrages des plus
, Excellens Peintres Anciens 8 Modern , per M.

mon Horſe Load . Felibien .

PACTUM Commifforium , in the Civil Law , is

an Agreement between Buyer and Seller, but on PALATO -Salpingæus, a Muſcle of the Tuba

this Condition, that if the Price contracted for be Euſtachyana. See Muſculus Tube Novus.

not paid before a certain Day, that then the Bar- PALATO - Staphilinus, is a Muſcle oftheUvula ,
gain ſhall be yoid.

ariſing fleſhy from the middle of the Os Palati,

near its juncture with its Fellow of the other Side,

PAINTING. Books treating of this Art, and and running ſtrait forwards, it is inſerted near

of the Eminent Artiſts, are as follow . the Extremity of their duplicated glandulous

Membrane called the Gargareon : Its Uſe is to

An Idea of the Perfeâion of Painting : Originally pull it forwards and downwards. Dr. Douglas,

written in French by Rowland Treart, Sieur de Myogr. Comp. Spec.

Cambray, and rendred Engliſh by J. Evelyn, PALLIFICATION , in Architecture, is the

Eſq ; F. R. S. Lond. 1668. 8vo. Pileing the Ground-work, or ſtrengthning it with

A General Idea of the Art of Painting , and a Re- Piles or Timber driven into the Ground, when

lation of 7 Conferences held at Paris in the Ac- they build upon a Moift or Marſhy Soil. Builders

cademy Royal for the Improvements of the Arts Didionary.

of Painting and Sculpture. PALLÍSADES turning, are an Invention of

Optique de Portraiture & Peinture, contenant la Mr. Coehorn's, for in Order to preſerve the Palli

Perspektive Speculaire & Pratique Accomplic. lades of the Parapet from the Beſiegers Shut ; he

& c. per Gregoire Huret de l' Academ . Royale de orders them ſo, that as many of them as ſtand in

Peinture & Sculpture, a Paris. 1670. Fol. the length of a Rod, or in about 10 Foot, turn up

Vol. II. andPPP
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and down like a Trap ; ſo that they are not in

Sight of the Enemy, but only juſt when they

bring on their Attack ; and yet are always ready jix !:: . y = 0T ). and the Equation of
to do the proper Service of Palliſades.

PALLS, Pallia, were Veſtures made of Lambs the Curve being px = »y the Fluxion (px = 299.

Wool (25. H. 8.20. ) about 8 Fingers broad, and

with two Labells hanging down before and be and dividing all by P ; 2yy = *. and ſubfticuring

hind : Thefe the Pope gives or ſends to Archbi
P

fhops and Metropolitans, who wear them about

their Necks at the Altar abovetheir Ornaments. 22 inſtead of <, in the Quantity *? = ot, you
We retain ſomething of the Figure of it, in what
the Heralds call a Croſs Pall. 29y

will find that

PANEL ; fome ſay is a little Part of any
is alſo equal to OT. Then

P

Thing ; others, as Spelman, ſay it ſignifies a Sche
duleof little Page , which ſeemstrueft.for ſubſtituting px inſtead of yy, you will have 25

hence comes our Law Word to Empennel a Jury, or 2x = OT : That is, in the common Parabola,

3. c. to write the Names ina Pansel or Schedule The Subtangent is always = to twice the abfcife.

of luch Jurors as the Sheriff returns to paſs

upon any Trial.
N. B. In any Parabola if the Parameter be ſupe

PANNAGE, Pannagium ; fignified formerly poſed=1, and mbe the Indexof the Power of ,
boththe running and feeding ofHogs within a and a poſitive Number, whole or broken, then

Foreſt, and alſo the Price that was paid for their
ſo running. Pannagium Liberum , or Free Pan- will y = x expreſs the Nature of all Parabola's;

rage, was a Liberty of free running for Swine

within the Limits of ſuch Foreſts or Woods ; The Subtangent to in the Parabola being e

and was ſometimes a Privilege granted to ſome qual to 2x : and a MO= (y ) = px. by Reaſon of

private Perſons, and to ſeveralReligious Houſes. the ſimilar Triangles MOT and moglo

Íf this Pannage were not duely paid , there was jy

a Proceſs from the Exchequer and a Deſtraint by (= 2x) . , :: 9 . = 0 & , and then putting

the Sheriff The Title of Pannage was ſometimes

alienated from the Pariſh Prieſt to the Appropria for yy its equal px it will be = og for ? = 08
tors. Dr. Kennet's Paroch . Antig.

PAPILLÆ Pyramidales, are the Extremities of which gives you a very temarkable Property ofthe

all the Nervesofthe Skin, and ſervemoreimme. the Line O Q is called,is alwaysequalto half checommon Parabola : viz . That the Sub-normal, as

diately for the Senſe of feeding and Touching ;
aboutthem there is a Web of Nerves andother Parameter ofthe Axis, and conſegnently a ſtand

Veffels all covered with a Mucous Subftance, to
ingQuantity.

moiſten them and keep them in good Order. Un
Wherefore 'tis a very ready Way to draw a

der theſe Papilla Pyramidales lie the Glandule Mi. Tangent to the Parabola, to ſet off half from o

liares , which ſee. See alſo the word skin.
the Foot of any Ordinate downwards in the Axis,

PAR, in Exchange of Money, is a certain and from& draw Me: And toit at Right
Number of Pieces of the Coin of one Country, Angles MT : For that ſhall be the Tangent re

which contain in them an equal Quantity ofSilver | quired,
to that in another Number of Pieces of the Coin

of another Country . v. g. Suppoſe 36 Shillings
PARABOLICK Spiral._See Helicoid Parabola .

of Holland to have juſt as much Silver in them Geometry ; whoſe Ordinates are suppoſedtobe
PARABOLOIDS, are Paraboliform Curves in

as 20 Shillings Engliſh ; then BillsofExchange in a Subtriplicate ,Subquadruplicate, &c. Ratio of

drawn from England to Holland at the rate ofthe rate of their reſpectiveAbfciffe ; and putting * for the

36 Shillings Dutch for each Pound Sterling is dc- Abfciffa, y for the Ordinare, andp for the Parame
cording to Par.

ter, the Equation for the Cubical Paraboloid will be

PARABOLA. To draw a Tangent to the Par ||ppx = y: In the Biquadrical Paraboloid , the
rabola in a Point afſign'd. Cube of the Parameter into the Abfciffa is equal to

the Biquadrate of the Ordinate ; that is, pix = ye :

n Let the Point aſſigned be and ſo of other Paraboloids ad infinitum .

M, and the Parameter= p.
But there is alſo another Species of the Parabo

Then the Equation ex loids ; v.gr. 1. Suppoſe the Parameter multiply'd

preſling the Nature of the into the Square of the Abſciſſa to be equal to the

Curve is 1px = yj
Cube of the Ordinate ; that is, pxx == ys. Then the

Curve is called a Semicubical Paraboloid. And,

Suppoſe the Tangent 2. Whenpx ? = yt. then 'tis called a Semi-bique
SIF found and all Things drawn dratical Paraboloid.

P as in the Figure,
ÝRS

' Tis required to deter PARACENTRICK Motion of Impetus, is a

mine the Subtangent TO ; Term in the New, Aftronomy, for lo much as the

now the A's m R M and Revolving Planer approaches nearer to, or recedes

MOT being ſimilar, let farther from the Sun, or Centre of Attragion.
the former be noted with

its proper Fluxionary Let

ters, and then this Proporti

on will ariſe ;

Thus

O

a
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Thus if a Planet in A Authority to treat of the weighty Affairs of the

I move to B , then is SB- Realm . The ancient Britains ſeem to have had

-SA bB, the Paracen- no ſuch Aſſemblies ; but that the Saxons bad

B ......
trick Motion of thatPlaner. ſomething like it, appears from King Ina's Laws,

А
Hayes. p. 293. who flouriſh'd An. 712. W. the Conqueror divided
PARACENTRICK Sol- the Land amongſt his Followers, in ſuch manner,

licitation of Gravity, or that every one ſhould hold of him in Capite ; and

Levity (which is all one theſe diſtributed part thereof among their Friends

with the Vis Centripeta) and Servants ; who for the ſame owed them Suit

is in Aſtronomy exprefſed and Service in their Courts. The chief of theſe

by the Line A L drawn were called Barons, who thrice every Year affem

from the Point A parallel bled at the King's Court, viz. at Chriſtmas, Eaſter,

to the Ray. S B ( infinitely and Whitfontide : and then the King was wont

near S A ) until it interſect to come amongſt them in bis Royal Robes, and

the Tangent B L. with his Crown on his Head, to conſult about the

publick Affairs of the Kingdom . But ſome ſay,

PARADIGRAMMATICE, is the Art of ma- this ancient Cuſtomwas changed by H.1. who

king all ſorts of Figures in Plaifter. The Artiſts in the 16th Year of his Reign, ſummonedthe
in this are caled Gypſochi: Commons to the great Council at Salisbury. Cow

PARALLAX, in theLeipfick Acts for O &tober, ell's Interpreter.
1685, there is an Account of the Caſſinian Method

PARODICAL Degrees in an Equation in Alge

of finding the Parallaxes and Diſtances ofthe Pla- bra , are the ſeveral Regular Terms in a Quadra

nets from theEarth ; practiſed at Rome by the Ab- tick,Cubick, Biquadratick Equation, & c. the In
bot Fran . Blanchinus. dexes of whoſe Powers aſcend or deſcend orderly

PARALLAX Diurnal of the Sun. How to in an Arithmetical Progreſſion, as 3 * 37m + är

find it, fee under Sun in thais Vol . 5S is a Cubick Equation where no Term is want

PARALLEL Sailing in Navigation, is failing ing ;but having all itsParodick Degrees the Indexes of
under a Parallel of Laticude : ofthis there are but the Terms regularly deſcending thus, 2 , 3, 1,0,

3 Caſes. 1. Given Departure and Diſtance. Re- PARTICLES, are che very ſmall parts of which

quired Latitude. any natural Body is ſuppoſed to be compounded ;

The Canon is , As Diff. of Longitudeto Rad . :: and theſe are often called the conſtituent or compo
ſo is Diſtance , to Corine of the Latitude.. nent Particles ofany Natural Body. That theſe are

almoſt infinitely ſmall, the continual Efluvia

2. Given Diff. of Longitude betweentwo pla- which ſome Bodies do continually emit, andthis

ces underthe ſame Parallel; requiredtheir Di- without any ſenſible Diminution of their Bulkor
Weight, as well as ſome other Experiments andItance.

The Canon is, A's Rad.to Diff. Longitude : 10 Obſervations do plainly thew . But how to make
is the Cofine of Lat. to Diftance. any Conjecture at the ſeveral Sizes oftheſe com

ponent Particles of Bodies, whether they are all

3. Having the Diſtance between two places in equal in Bulk, or which are greater, and how

the ſame Latitude, required their Diference of much they are ſo, than others, is what Philofo

Longitude. phers have bardly yer had Datà or Diſcoveries e

The Canon is, As the Co-line of Lat. to Di- nough to determine. But the wonderful Sir Ifaac

ftance :: fo is Rad. to Diff. Longitude. Newton, in his excellent Book of Opticks, hath o

pened a Door into this new World, and hath

PARASTÆ , in Architecture, are the ſame with given ſome very, good Rules whereby to gueſs at

Pilafers ; the Italians call them Membretti. the Bigneſs of the Component Parts of Natural

PARCEL -makers, are two Officers in the Ex- Bodies. For he having mewn in Prop. 5. Book 2.

chequer thatmake the parcels of the Eſcheators Part 3. That the tranſparent parts of all Bodies

Accompts, wherein they charge them with every do moſt probably exhibit the same Colours with

thingthey have levied for theKing's Uſewithin thin plates ofGlaſs,or thin Bubbles of Wafer, and

the Timeof their Office, and deliver the fame to on the ſame Grounds ; provided they are of the

one of their Auditors of the Court, to make an fameThickneſs and of the ſame Denſity withthem .

Accompt with the Eſcheator thereof. See the And since their Parts ſeem for the moſt part to

Pradlice of theExchequer, P. 99 . have the ſame Denſity with Water or Glaſs , as by

PARCELLING of the Seam of a Shin, is af- many Circumſtances ' uis obvious to collect. To

ter it is caulked, to lay over it a narrow piece of determine the Sizes of thoſe Parts, you need only
Canvas, and then pouring on it hor Pitch and have Recourle to the Tables in the aforeſaid Book

Tar. for this purpoſe, in which the Thickneſs of Water

PARGETING or Parging, is the Workmens or Glaſs exhibiting any Colour is exprefs'd. Thus

Word forplaiſtering of Walls. if it be deſired to know the Diameter of a Cor.

PARHELII and Darbelia , or ſuch Phenomena puſcle, which being of equal Denſity with Glaſs,

as we call Mock -Suns, are the Repreſentacions of Mall reflect Green of the 3d Order, ' (as he diftin

the Face or Figure of the True Sun, by way of guiſhes it) by looking into the Table, you will
Reflection in the Clouds.

15 ,

PARLIAMENT, comes from parler to Speak , find that the Number 164 News it to be

and Ment, Mind , in Fr. And the Writ which

fummons Our Parliament runs, ad confulendum , &c. parts of an Inch . In the general he proves alſo,

de arduis Regni Negoriis. And therefore ſignifies a ( That the Parts of Bodieson which their Colours depend

folemn Conference of all the Eſtates of the Kings are denſer than the Medium , which pervades ibeir

doin , ſummoned together by the King or Queen's Interſtices. Prop. 6. B. 2. part 3 .

He

1
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He ſhews alſo at the End of his Latin Opticks, Vacuities between the Particles of Matter be large,

That the Component Particles of all Bodies muſt fo that few of them may be diffuled thro ' a large
be hard or ſolid , or elſe · Fluid Bodies could not Space. And ſuch a Corpuſcle , tho' conafting of

congeal ; which 'cis certain thatWater, Oyl, Vine Parts endued with a ſtrong attractive Power,may
gar, and Spirit or Oyl of Vitriol will do by Cold ; yet be ſpecifically, lighter than another, which
Quickfilverby the Fumes ofLead ; Spirit ofNitre may conſiſt of Particles not ſo ſolid , but yer much
and Quickſilver together by diffolving the Mer- cloſer put together.

cury, and then evaporating the Flegm : Spirit of And becauſe this Natural Philosophy of Particles

Wine, or Urine, by firſt well dephlegmating is of the greateſt Uſe to be fully underſtood, Iſhall

them , and then mixing them together, and the here give you (from Dr. Keil's Book of Animal Se
Spirit of Urine and of Salt, by ſubliming them cretion, & c. ) ſome further Propofitions about this

together to make Sal Armoniack. Nay, the very matter. I ſay then, That if any Particles of Mat

Particles orRays of Light ſeems to be hard Bodies, ter attra&t each other witha Force that is in a Tri
otherwiſe they could not in their different Sides plicate or yet greater Reciprocal Proportion of their

have different Properties, as he hath ſhewn that Diſtances: The Force by which a Corpuſcle is draman
they have (ſeeLight.) Hardneſs therefore ought to a Body, made up of ſuch attradive Particles, is

to be accounted as the Propertyof all ſimple Mat- infinitely greater at the Contact, or extreamly nearer

ter in the Univerſe ; for all Bodies which we it, than at any determined Diſtance from it.

know, are either hard , or may be made ſo . And Suppoſe the Sphere AH B compoſed of Particles

if there are many hard Bodies, as we know is the that attract any Particle, as P, witha Force reci

Caſe of moft, that have Pores interſperſed, or

Meatus placed between their Particles ; thoſe Par

ticles themſelves that are devoid of any ſuch Va.
cuities muſt needs be much harder.

'Tis probable that the moſt ſmall Particles of

Matterdo attract one another, and adhere toge

ther with the greateſt Force ; and that theſe may

combine into larger Particles, whoſe attracting

Force is weaker ; and many of theſe latter cohering

together may form yet greater Particles of Bodics

whoſe attracting Force ſhall be yet weaker. And

ſo on by a continual Series, 'till you come to the

greateſt of thoſe Particles, on which the Chymical

Operations, and the Colours of Bodies depend ( ſee

Attraction and Colour) and theſe cohering into

Majes may form Bodies ofſufficient Magnitude

to become perceptible by Senſe.

It hath been diſcovered of late by the wonderful

Sir Iſaac Newton , Mr. ' 7. Keil of Oxon, and ſuch

others as have proceeded on his Principles, That

there is a Power in Nature, by which each Particle of

Matter attracts every other Particle with a Force

that increaſerh in a greater Proportion than that by

which the Sguares of the Diſtance decreaſe ; viz ina

Reciprocal Triplicate, or Quadruplicate Ratio of the
Diſtances. For, were it not ſo , the Attraction of

theſeſmall Particleswould not bemuchgreater at procally proportionable to theCubes of their Di
the Point ofConta &t, than at ſome determinate Di Atances. Drawthe Tangent PH ,andfrom H ler

Atancefrom it ; as is evident in the Caſeof the Grafall the perpendicular HI:Biffect P I in L,and

vity of greater Bodies, whoſe power ofAttraction raiſe the Perpendiculars | L, Aa, Ss, Bb; and

is only reciprocally as the Square of the Diſtance ;
make Ss = SI. Then with theAfymptotes L B,

for we find thatBodies are of the fameWeight, 1 L 1 thro's deſcribe the Hyperbola b sa ; and then

when at the Earth's Surface, or when at 100 Feet the Arca a 4 Bb - 02 AS X SI ; will repreſent

Diſtance. But when alittle Salt isdiffolved in a the Attraction of the CorpuſcleP by Prop. 8r. of
large Quantity of Water, there is no Attraction of Sir Iſaac Newton's Princip. But when theCor

theParticlestowardsone another,tillbyevapora- puſcle Pcomestotouchthe Spherein A, thenthe
ting part of the . Water, they are brought within P H

a lA a becomesthe Aſymptote ofthe Hyperbola, and

wards one another, unite, and formChryſtals, the Area a A B b becomes infinite ; and the Rect

whoſe Parts have a ſtrong Coheſion. (See Attra ? angle 2 A S x SI being finite, the Area a ABD
&tion in this Vol . ) 2 AS * S I, will be infinite ; and conſequently the

' Tis plain alſo, that the attractive Force in these Force by which the Corpuſcle .P is attracted by

Particlesis (cæterisparibus) proportionable to their the Sphere,when it couchesit in A, will be likes
Solidity ; for it muſt be compounded ofthe Summs wiſe infinite.

of all the parts of each Particle, and thoſe parts

will be moſt numerous in ſuch Particles às are moſt

ſolid ; i.e. in ſuch as have feweft and leaft Pores

or Interftices between their Parts. For Particles

or Corpuſcles may be ſo compounded, that the

moſt ſolid and compact Particles 'may conſtitute If

the lighteſt Corpuſcle : That is, if the interſperſed

&
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Diverſity of Figures cauſes different Degreesof Attra

dion in Particles, that are otherwiſe the ſame.

This attractive Power acts only on ſuch Parti

cles asare exțremely near ; and therefore ofa large

Particle, the remoteft parts conduce Nothing to

Attraction : And for the ſameRealon che attractive

Force varies, according as the Particles are Cones,

Cylinders, Cubes, or Spheres : And , cæteris paribus,

a Spherical Particle has the ſtrongeſt attractive
Power.

;

PA

I

.. Prop. VII. If Particles ſwimming in a Fluid ,

attrač one another more ſtrongly than they do she Para

ticles of the Fluid, the Force , by which they come to

each other, will be that by which their attractive

Force, exceeds the attracting Force of the Fluid.
For the Particles of the Fluid, that lie directly

between the attracting Particles, being more pref

ſed than the other ambient Particles ; they will

If the Sphere confits of Particles that attract from the Nature of Fluidity, with that Exceſs of

in a quadruplicate Proportion of their Diſtances Preſſure, drive the other Particles out of their

reciprocally , the Force by which a Corpuſcle Places, and make way for the attracting Particles

will be drawn to the Sphere will be
to come together.

PS3 XPI.

But when the Corpuſcle comes to touch the Sphere, Prop . VIII . If Particles Swimming in a Fluid

PI becomes =ó, snd conſequently whatever is are more attracted by the Fluid, than by one another,

divided by it becomes infinite,andthereforethe they will recede fromone another, witha Force that

attradive Force at the Point ofContact being pro. praction,and theAttraction of the Fluid,
will be equal to the Difference of their mutual At

portional to Ps*xPI, will be infinite.
For the Ambient Particles of the Fluid attracting

more ſtrongly, will with their Exceſs of Force

Prop. IV. If a Body conſiſts of Particles attrading them to recede from one another.
draw the other Particles to themſelves and make

pith a Force that is in a reciprocal Proportion to the

Cubes of the Diſtances, or in a greater ; and ifthis

Force is not infinitely greater than the Force of Gra
Prop. IX . The Force, by which Particles attratting

vity at the point of contact, or extreamly nearit, one another cobere, is greater, cæteris paribus, where

at any determined Diſtance from the Point of con
the Contaet is greater.

tact, itmuſt be infinitely leſs tban the Force of contact, conduce
Nothingtothe Forceofthe Co

For the Parts that are farther remov'd from the

Gravity.

This is clear by the laſt Propoſition : For in that hefion ; and a greater Powermuſtbe requiſire 10

Caſe, the Force of Attraction in a Corpufcle re- ſeparate two Particles,which cohere in two Points,
moved from the Contact is infinitely leſs thanat than two Particles which cohere only in one Point,
the Contact, or extremely near it , but at the ifthe Degree of Coheſion be equal in each Point.

Contact it is not infinitely greater than the Force Thus two poliſhed Marble -ſtones (ſuppoſe a Foot

of Gravity by the Suppofition : therefore the Force.ſquare) adhere more Åtrongly than any other two

by which a Particle removed at a determined Bodies of a Poot ſquare, whichare not ſo ſolid , but

Diftance from the attracting Body is attracted, is have more Poresand Interfticesbetween their Parts,

infinitely leſs than the Force of Gravity.
and which will not receive ſo good a poliſh , by

which the parts come to a cloſe contact with one

Prop. V. The Force, by which the Particles of another.

Matter attract each other, when extremely near the

Contact, is not infinitely greater than the Force of Prop. X. If the attracting Corpuſcles are elaſtick,

Gravity. they muſt neceſſarily produce an inteſtine Motion,

This is evident ; becauſe in the ſtrongeſt Cohe - greater or leffer, according to the Degrees of their E

fion ofParticles touching one another, wefind that laſticity and atiradive Forces.
the Weight ofſome Bodies will pull the Particles For after meeting they will fly from one ano

aſunder,thod that Body may be prodigiouſlygreat- ther withthe ſame Degree of Velocity ( abating the

er and heavier than the Particles united. Sir Ifaac Refiftance ofthe Medium ) that they met together

Newton calculates from the Inflection of the with ; but when they approach other Particles in
Rays of Light, that this Force near the Contact is their Refilition, their Velocity muſt increaſe, be

10000 0000 0000 0000 greater than the Force cauſe they are afreſh attracted , and therefore meet

of Gravity. ing a ſecond time, they will recede with a greater

Corol. Particles removed at a determined Di- Velocity than they did at their firſt Concurfion :

ftance from the Body attracting, are not acted up. And fo'their Velocities will be increas'd by every

on by it ; becauſe this force muſt then vanith, Concurfion and Relilition, which muſt neceſſarily

or which is the ſame thing, be infinitely leſs than produce a ſenſible inteſtine Motion ; and the

the Force of Gravity. ſtronger their attractive Force, and the greater

their Elaſticity , their Concurſions and Refilitions

Prov. VÍ. A large Particle attracts more will be the more fengible.

Strongly than a ſmall one at the ſame Solidity, but a

not

Prop . XL
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Prop. XI. Particles attra &ting one another in a from the Place of Contact add Nothing to the

Fluid, moving either with a ſwift or ſlovo progreſſive Cobefion.

Motion, attract one another juſt the ſame, as if the
And therefore according to the ſeveral Degrees

Fluid was at reſt, if all the particles move equally ; or Quantities of the Contact ofParticles,therewill

but an unequal Velocity of the Particles does migh- ariſe ſeveral Degrees of the Firmneſs or Coheſion of

tily diſturb their Attra &tions.
Bodies. And the greateſt Force or Degree of Co

The Particles do allby Hypotheſis move equal. hefion, will be when the Sarfaces of the cohering

ly, and conſequently the progreſſive Motion of the Particles are perfectly plane ; for there the Force

Fluid does not alter their Diſtances, that is to ſay, by which any Corpuſcle adheres to another, will

it does not repel them from one another ;and con-|(cæterisParibus) be as the Parts of the Superficies

ſequently they muſt attract one another with the which do adhere to , or touch one another.

fame Facility as if the Fluid was at'reſt. But if And from hence, and I believe hence only,

ſome Particles move faſter than others, ſome muft can that hitherto difficult Problem , about the

change their Poſition in Reſpect to cach other, and cauſe of the Coheſion of the Parts of Matter in folid

thoſe parts, which by the force of Attraction and firm Bodies be ſolved.

would have come together, will by this unequal

Morion be carried from one another. Thus Salts 5. Thoſe Corpuſcles or Particles of Matter are moſt

do not chriſtallize, nor the terreſtrial Particles of eaſily ſeparable one from another, whoſe Conta &ts with

Urine attract one another , and unite , till the other Particles are feweſt and leaſt , as will be the

Water, in which they are diffolved, is almoſt caſe of exceeding Particles of a Spherical Figure.

cold ; and the inteſtine Motion of its Particles, And from hence, and hence only, can the True

cauſed by hear, is quieted . and Primary Reaſon of fluidity ariſe .

Mr. 7, Keil of Oxford in Phil. Tranfa &t. N. 315 .
6. If the Texture of a Body be ſuch , that its Para

advances theſe other Theorems about the ſmall ticles of the laſt Compoſition (ſee Prop. 3.) can be

Particles of Matter.
moved a little from their primary State of Coheſion

or Contact by ſome external Force (ſuch as the Weight

1. That the leaſt Particle of Matter alignable, may and Compreſſure, or the Stroke or Shock of ſome other

so fill any large aſigned Space, that the Diameters of Body.) But yetſo as that the Particles of the Bodydon't

the Pores, Interſtices
, or Mcatusbetween its Parts may by this Preſſure or . Stroke, run into any new Contacts

be all leſs than any given Right Line ; or, ſo that all or Cobeſions ; Then, I ſay, they will recover again

the Parts of ſuch a Particle, sall be nearer to each their formerConta &ts, bythe Power of Attradion, or

other than any given Right Line. See his Lecture by a Force that will make them tend towards one

De Diviſibilitate Materiæ, in his Lectiones Phyfice. another : And conſequently, ſuch a Body, will, after

the Preſſure or Stroke, recoveragain its former Fi

2, Two Bodies may be aligned or given egual in gure and Poſition of its Particles.

Bulk, but yet any how unequal in Specifick Gravity,
And this is the Reaſon of the Elaſticity of Bodies.

or in the Quantity of Matter in each i ro that the

Summs of the Pores or Meatus in each, mall be 7. But if the Texture of a Body be fuch, that

nearly equal. when ifs Particles are byſome external Force removed

V. gr. Let there be a Cubick Inch of Gold and from their former Contacts and Coheſions, they go im

another of Air : Tho' the Quantity of Matter in mediately into others of the ſame Degree ; that Body

the former may be 20000 Times as great as that in cannot recover its former Figure ard Poſition of

the latter : Yet the Vacuities in the Gold , may be Parts.

to thoſe in the Air, as 999999 to 1000000 ; i. e .
And this is the Texture of ſuch Bodies as are

very nearly equal.
Soft, and herein the Reaſon of their Softneſs con

Glts.

3. Thoſe Particles which confitute Water, Air, or

any other Fluid , ( if they touch one another) are not 8. As Particles which are perfeally solid will ata

abſolutely folid ; but are compounded of other Par- tract one another the most ſtrongly ; and as in all
ricles, which do contain within them many Pores or other Particles the Power of their Attraction is pro

Vacuities. portionable to their Denſity or Solidity ; so that the

And he thinks that ſuch Particles of Matter as attractive Forces of even Particles perfectly Denſe or

are the leaſt of all others, and which are perfectly Solid, depend much upon their Figures.

ſolid and devoid of all incerſperſed Vacuities, may
For if a ſmall Particle ofMatter be ſuppoſed to

be called The Firſt or Primary component Particles be formed into an indefinitely ſmall Plate or La

of Matter, or Particles of the firſt Compoſition. mina , of a Figure perfectly circular ; and if another

Such Molécula as are compounded by the Coa- Particle of Matter be ſuppoſed to bein a Right

leſcence of any of theſe firſt Particles (only) may Line paſſing thro' the Centre of that Place, and

be called Particles of the 2d Compoſition. And at Right Angles to its Plane : Then if you ſuppoſe

ſuch Moles as are compounded of theſe ſecond Mo. that Particle to be diftant from the circular Plate

lecule by ſeveral of them coaleſcing together may a tenth Part of the Radius of that Circle ; I ſay,'

be called Particles of the third Compoſition : And ſo the Force by which that Corpuſcle is attracted by

on till you come to Particles out of which the laſt the Plate is 30 Times leſs than if the attracting

Compoſitionof Bodies is made, and into which they Matter had coaleſced into a Spherical Figure :So

are primarily diſolved . that the Virtue of the whole Particle had been dif,

fuſed, as it were from one Phyſical Point.

4. If a Particle of Matter touch any Body, the But yet this circular Plate will more ſtrongly at

Force with which it tends toward the Body, or by tract the Particle than any other Particle of the

ihich it adheres to it, is proportionable to the Quian- fame Weight with it, that ſhall be formed into a

tity of the Contact, for ſuch Particles as lie remote long and Nender Cylinder,
9. Salts
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9. Salts are Bodies, whoſe Particles of the laſt ofthe Fluid willſoon diffuſe themſelves through thoſe

Compoſition are endowed with a very great attractive Meatus : And if the Coheſion or connection of the

Force : But yet between thoſe Particles, there are ve- parts of the Body be not ſo ſtrong, but that it may be

ry many Pores or Meatus, which are pervious to the ſurmounted by the Impetus of the Particles of the

Particles of the laſt compoſition of Water ; wbich Fluid ruſhing upon it, and every way into its Fores ;

aqueous Particles being ſtrongly attracted by ile Sa- there will ariſe from thence a Diſſolution of that

line ones, do ruſh towards them with an Impetuofity, Body.

do disjon their mutual Contact, and diſsolve their And from hence you may ſee the Reaſon of the

Coheſion.
Diffolution of Bodies in Menftruums : In order to

which, Three Things are always necellary.

10. A Body Specifically heavier than Water, may 1. That the Particles of the Body to be diffolved

have its Magnitude so diminiſhed, that it ſhall be do more ſtrongly attract thoſe of the Menſtruum ,
Suſpended by orſwim in Water, and not deſcend by than thoſe of the Menſtruum do one another.

its own Weight. 2. That the Bodies have Pores pervious to the

And this is the Reaſon that the ſmall Particles Particles of the Menſtruum .

of Salts and Metals will ſwim in ſuch Menſtruums 3. That the Coheſion of the Conſtituent Parti

as will diffolve thoſe Merals, &c. cles of the Body be not ſo ſtrong , but that it may

be broken by the violent Action of the Particles of

Jo , Greater Bodies attract one another with a lefs the Menftruums upon it.

Force than leler ones do.

15. If Particles mutually attracting each other do

alſo mutually touch one another, no Motion can ariſe ;

for they can come no nearer to each other : But if they

areſeparated from one another a very ſmall Diſtance,

dB a Motion muſt ariſe from their mutual Attraction.

Tho' if they are farther from one another than that

they cannot attract one another more than they will

the Particles of the Fluid in which they are, and ſo

no Morion alſo will be produced .

For the Force with which the Bodies A and B From theſe Principles all the phenomena of Fer

attract one another, exerts it ſelf only in thoſe Par- mentation, and of all Efferveſcences do proceed .

ticles wbich are near one to another, the remote And from hence you may ſee the Reaſon why Oyl

ones having noſuch Force ; wherefore there is no of Vitriol when mingled with a little Water, hath

greater attractive Force required to move the Bo- ſo great an Efferveſcence and Ebullition :For by the

dies A and B towards one another, than to move Infuſion of the Water, the Saline Particles are a

c and d . But the Velocity of Bodies moved by the little disjoined from their mutual Contact ; but

fame Force, are reciprocally proportional to thoſe ſince they do much moreattract one another than

Bodies : Wherefore the Velocity by which Atends they do the Particles of the Water, and ſince they

towards B, will be to the Velocity withwhich the are not every way equally attracted, a conſiderable

Particle c, apart from the Body, tends towards Morion must from thence ariſe.

B :: as the Particle c to the Body A ; much leſs And from hence alſo you may fee the Reaſon

therefore is the Velocity of the Body; than that of why fo great an Ebullition ariſes from putting Fi

c would be, if it were ſeparated from it. lings of Steelor Iron into the former Mixture of

From hence it comes to paſs, that the Motion of Oyl of Vitriol with a little Water ; for the Parti

the greater Bodies is naturally ſo now and gentle, clesof the Steel have a very great Degree of Ela

that 'tis uſually impeded by an ambient Fluid or ſticity, and from thence a ſtrong Reflection muſt

other Bodies round about them . But in leſer Bo- ariſe . And from hence alſo 'tis that ſome Men

dies, this attractive Force is very active and vi- ftruums. act with a greater Force, and will ſooner

gorous, and is the Cauſe -of a great many noble diſſolve Metals, when mingled with a little Water,
Effects. than when pure and without ſuch Mixture.

A CS

12. Two Particles of Matter, tho' they do not touch, 16. If the Particles bobich do mutually attract each

may yet come fo near one to another, as that their orher have no Elaſticity, then they are not reflected

mutual attractive Force ſhall much exceed the Force back from one another, but will form Congeries,

ofGravity. Moleculas, Aggregates or Lumps of Particles; from
whence what wecall a Coagulation arifes : And if

13. If a Particle placed in a Fluid be equally at theſe Lumps exceed in Specifick Gravity that of the
traded every where by allthe ambient Particles of the Fluid, and are large enough, a Precipitation will
Fluid , no Motion of the Particle will ariſe from fucceed, Tho' a Precipitation may alſo ariſe from the

thence : But if it be attracted byſome Particles more, Specifick Gravity of the Menftruuniin which the Par

and byothers less, it will movethat way where the ticles ſwim , its being diminiſhed or increaſed.
Attra &tion is greateſt, and the Motion produced will

be anſwerable to the Inequality of the Attraction ; 17. If the figure of Particles mutually attraiting

( i.e.) it will be greater where there is a greater In- each other, when ſwimming in a Fluid be ſuch, that
equality, and leſer where there is lefs. there is a greater attra & ing Force in ſome of their

given Parts than in others, as alſo a greater Contadt

14. If a Body be placed in a Fluid , anditsParti- there ; then those Particles will coaleſce into Bodies

cles do more attract theParticles of the Fluid, than having given Figures ; and this way all Chryftalli

the Particles of the Fluid do one another ; and if zations ariſe ; and you may by Geometry determinë

there be alſo in that Body anyPores or Meatus, per. the Figures of the Component Particles from having
vious to the Particles of the Fluid ; then the Particles the Figure of the Chryſtals given,

18. If
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18. If between two Particles of a Fluid, another | Vores of Parliament, in patling Trjals on Noble

Mall interpoſe, whoſe two oppoſite Faces or Sides have men.

very great attractive Forces ; this interpoſing Particle PENNY, Denarius , was the firſt coined piece

will glew or faſten the other two to its ſelf ;and when of Silver we have any account of ; and for many

this is done throughout the whole Fluid, that Fluid Years the only one . In the Reign of H. ! . there

will be frozen or turned into Ice. were Half-pence. A Penny was ſo much the whole

of the current Coin of the Kingdom, that Denari .

19. If a Body of ſomeBulk emita large Quantity us ſignified the ſame thing with Nummus or Mo

of Effluvia, and theParticles of ſuch Effluvia have a ney. Dr. Hicks in his Diſſertatio Epiſtolaris, p.109 .
very greatattracting Force, then will theſe Efluvia, ſaith, that the Anglo- Saxons had but onc Silver

when they come near any lefſer or lighter Body, by Coin amongſt them , and that was a Penny ; and

their attracting Force, ſurmount the Gravity of Cambden and Spelman, and moſt of our good An

thoſe Bodies, and lift them up to the Bodies from tiquaries agree in this. The old Penny before

whence they flow : And ſince the Efluvia are much 1279 was ftruck with a double Crofs, ſo that it

more copious and thick at leffer Diſtances from the e . might eaſily be broken in the middle, or into four

mittent Body, than at greater ; the light Body will Quarters , and ſo made into Half-pence or Far

be attracted by ſtill more and more denſe Effluvia, things, faith Mr. Stow ; on which it was then ore

And at laſt be brought to adhere to the emittent dered, that Half-pence and Farthings fhould be
Body. madeor coined round, as the Penny was before.

And this way moſt of the Phenomena of Elec- The Pennywas called Sterling, which ſee.

tricity may be ſolved. PENNY-Weight, formerly every Pound con.

tained 12 Ounces, and each Ounce was divided

PARTING , isone of the Refiners Ways to fe- inty 20 parts, called Twenty-penny-weight ; for

parate Gold and Silver ; 'tis done by Aqua fortis, then Twenty -penny -weight weighed an Ounce :

which how to make, and the whole Manner of and tho' the Penny-weight be altered, the Deno

the Operation , fee under Refining. mination ſtill continues .

PARTY Jury. See Half Tongue. PENSA ; formerly there were three ways of

PASCHA Claufum , is the Octaves of Eaſter or paying a Pound of Money into the Exchequer.

Low -Sunday, which cloſes or concludes that soi. Payment of a Pound de Numero, which was juſt

lemnity ; and die (tali) poſt Paſchia Clauſum , 'is a 20 Sbillings in Tale. 2. Payment of a Pound ad

Date in ſome of our old Deeds ; , and the firſt Sra. Scalum, which was 6 d. over and above the 20 s.

tute of Weſtminſter is ſaid to have been made Lan - 3. Ad Penſam, which was paying the full Weighc

defmain de la Cloſe de Paſche, i.e. The Munday af- of 12 Ounces.

ter Eaſter-Week. PENTECOSTALS, were , and are ſtill in ſome

PASNAGE, or Pannage, was anciently uſed in few Dicceſes, Whitſon -Contributions paid to the
a double Senſe for the running or feeding ofSwine Bifhops, of which probably the firſt Occaſion were

within a Foreſt, and for the Price or Rate of it . certain pious Oblations made to the Cathedral

If the Paſnage were not duly paid , there was a Church at Pentecoſt or Whitfontide. They were

Proceſs from the Exchequer, and a Diſtreſs by alſo made by the Pariſhioners to their Pariſh Prieſi,
the Sheriff. Dr. Kennet. and ſometimes by inferior Churches or Parifles to

PASS, a Frame of Boards confifting of 2 or 3 their Mother-Church. Theſe Pariſh Pentecoſtals

Bottom Boards, and two Side ones, fet Nope-wiſe, were called Whitfon -Farthings, and their Sum was

thro’ which theOre ſlides down into the Coffer of divided into four parts , of which one went to the

the Stamping- Mill for the Tin -works, is called Prieſt, one co the Poor, one towards the Repair of

by theWorkmen the Paſs. the Pariſh.Church, and one to the Biſhop. See Ste

PASSAGE, Paſſagium , 'twas a Tribute or Toll phens of Procurations and Pentecoſtals, and Dr. Ken

paid by Paſſengers or Travellers for the Repair ornet's Parochial Antiquities in Gloſſary.

Maintenance of ſome Road or Paſſage. PERCH, Pertica, is an Engliſh Meaſure of 16

PAVIMENTA Teſſellata. See Tesſellata. Foot and a half in Length , called alſo a „Pole and

PAY, the Seamen ſay, Pay more Cable, that is , Rod. Forty ſuch Perches in Length , and four in

let out more Cable ; and pay cheap, that is , at the Breadth, make what we call an Acre of Ground.

turning the Anchor out of the Boat, to turn it o- This is the common Statute -Perch '; but in ſome

ver -board fafter. 1 Counties in England irs Length is different ; as in

PECTEN, in Anatomy, is the ſame with the Staffordſhire it is 24 Foor, in the Foreſt of Sher

Regie Pubis, or lower part of the Hypogaftrium . wood 25 Foot. In Herefordſhire, tho' a Perch of

PEDIMENT, in Architecture, is a Triangular Walling be but 161 Feet, yet a Perch of Ditching

Frame with Corniſh raiſed over the Front of ais 20 Feet : In the Foreſt of Canke 'ris 25'; in the

Houfe, and ſometimes over Doors , & c. Foreſt of Clarendon 20. skene de verborum fignifi

PEERS, in Architecture, are a kind of Pilaſters catione ſub. verb. Perticata Terræ, faith , Perticata

or Buttreſſes, for Support, Strength,and ſometimes Terre is a Rood of Land . There are alſo ſome
Ornament. other Meaſures mentioned which are now out of

PEERS, Pares, in our Common Law, are thoſe uſe . ' He ſaith three Feer and one Inch make an

that are empannelled on an Inqueft upon any Man Elne ; ſix Elnes make a Fall ; which he faith is the

for the convictingorclearing him of any Offence common lineal Meaſure. Six Elnes long and fix
for which he is callid in queſtion ; and the Reaſon broad make a Square,and Superficial Fall of Land

thereof is, becauſe 'tis the Courſe and Cuſtom of meaſured ; and 'ris to be underſtood, he ſaith , that

our Nation, that every one ſhall be tried by his á Raip, a Rod and a Lineál Fall of Meaſure, are all

Peers oc Equals . The Word is uſed alſo for the one ; only a Rod is a Staff or Pole of Wood , and

Nobility ofthis Realm, and Lords of the Parlia. a Raip ismade of Tom or Hemp. Alſo ten Fals

ment, who tho ' diftinguiſhed as to degrees of Noin Length and four in Breadih make an Acre :

bility, yet are equal in all publick Actions, as in This isthe Meaſure of Scotland.

PERI
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PERICARDIUM. Dr. Keil in An. Secretion, Machine greater than that ofthe firft Force inprei

p. 32,33. Ihews, that the Liquor in the Pericardi-:| led ; and therefore finceon our Earth, all Motions

aim is the moft Auid of any that is leparated from are performedin a Fluid which refifts them , itmuſt

the Blood ; becauſe the Particles of it unite firſt, of Neceflity retard them ; and conſequently,a con

and are ſecreted first ; andthoſe Particles which liderable Quantity of the Motion mustbe ſpentup

unite firſt will have the greateſt attractive Porce; on the reſiſtingMedium ; ſo that 'tis impoffible the

and ſuch muſt bave their Corpuſcles of a moſt fame Quantity of it can return undimini'd on the

ſpherical Figure, and muſt be moſt ſolid ; ſo that firftmover ; which yer is abſolutely neceſſary for

their Contact will be the leaſt that can be. the Continuance of the ſame Motion perpetually.

PERIOPHTHALMIUM, is a thin Skin which Beſides, in no Engine or Machine whatſoever, can

Birds can draw over their Eyes todefend them, all Fridion be avoided , there being in Nature no

without ſhutting their Eye-lids. The ſame with ſuch thing as exact Smoothneſs or perfect Congrúi

the Membrana Ni&titans. ry : The manner of the Coheſion of the Parts of

PERISTERNA, in Anatomy; are the lateral Bodies, the ſmall Proportion the ſolid matter bears

to the Vacuities between them, and the Nature ofparts of the Thorax.

PERITONÆUẢ : The external Surface ofthis thoſe conſtituent Particles notadmitting it, where

ſoft thin Membrane is unequal where it adheres to fore this Fridtion will alſo tendibly in time diminii

the tranſverſe Muſcles ; theinternal is very ſmooth. the impreſſed or communicated Force, ſo 'risnot

It hath a Number of ſmall Glands which ſeparate poſſible theMotion can be perpetual ; which Ef

aLiquor which ſupplies the Inteſtines,and facili- fect can indeed never follow , unleſs the commu

tates their Motion ; and when theſe Glands are nicated Force be ſo much greater than the gene

obſtructed the Peritoneum grows thick, as inſeve. rating Force, as tò recompenſe the Diminution

ral Dropfies. The Peritoneum is a double Mem- made therein by all theſe Cauſes, in order to the

brane, containing in its Duplicature the Umbili- Motion's returning undiminiſhed upon the first

cal Veſſels, the Bladder; Ureters, Kidneys, and Mover. Buç nil dat quod non habet, the genera

Spermatick Veſſels, to all which it gives a Mem- ting Force cannot communicate a greater Degree

brane,asalſo to the Liver, Spleen,Stomach, In- of Motion, that ithath it ſelf, and conſequently,

teſtines and Womb. the perpetual Motion is demonftratively impoſſible.

Its external Lamina hath two Productions, like Beſides , it being certain that a Body cannot

totwo Sheaths , which paſs thro ' the Rings of the move conſtantly in any Orbit with the ſame De

oblique and tranſverſe Muſcles in the Groin, for gree of Motionfrom one ſingle Impulſe; ſince thas

the paſſage of the Spermatick Vefſelsin Men ; and Degree of Motion and Velocity ariling from ſucha

for the round Ligaments of the Wombin Women. fingle Impulſe, muftby that means continually de

Theſe Productions being come to the Tefticles in creaſe , and ſo at laſt be quite ſpent and extinct :

Men, dilate and form the Tunica Vaginalis. The From hence it will follow alſo, that there can be

Internal Lamina, which is very thinhere, having no perpetual Motion in any Engine from one ſingle

accompanied theexternalProductions a little way, Impulſe; for this Motion, that it may return a

cleaves cloſe to the Spermatick Veſſels and round gain upon the firſt Mover, muſt be propagated in

LigamentsoftheWorb. The Peritoneum hath an Orbit; and conſequently muſt byDegrees

Veinsand Arteries from the Pbrenicæ, the Mam- ceaſe and ſtop.

millary, the Epigaſtrick, and often from the Sper- Per Que Servitia, in Law , is a Writ Judicial

maticks. Its Nerves are of thoſe which are di- iſſuing from the Note of a Fine, and liech for

Atributed in the Muſcles of the Abdomen ; ir hath Cogniſee of a Mannor, Seigniory, Chief Rent or

likewiſe a few Lymphaticks which diſcharge them- other Services to compel him that is a Tenant of

ſelves into the Iliack Glands. By the Elaſticity of the Land at the Time of the Nore of the Fine le

its Fibres it eaſily dilates and contracts in Reſpira- vied , to attorn unto him.

tion , and in Conceptions. If it breaks it cauſes a PERQUISITÉ, in the Law -fenſe, is any thing

Rupture either in the Navelor Groin. Its Ufc is gotten by a Perſon's ownInduſtry, or purchaſed

to contain the Bowels of the Abdomen, and to give with his own Money, different from that which

to each of them an outer Coat. deſcends.to him from his Father or Ancestors:

PERMUTATION of Quantities. See Varia- PERQUISITES of Court, are ſuch Profits as

tion and Combination. grow to a Lord of a Mantor By Virtue of his

PERNANCY : Taking or receiving Tythes in Court-Baroñi, over and above the yearly certain

Pernancy, is taking ſuch as are or may be paid in Profits of his Land ; as Fines of Copyholds, Herriots,
kind .. Amerciaments, Waifes, Strayes, & c.

PËRPETUAL Motion ; by this Term ought to PERSONAL Şervices. See Services,

be meant an uninterțupted Communication of the PERSPECTIVE : The Foundation or Ground

ſame Degree of Motion from one part of Matter to of Perſpe&tive, may be thus conceived. Suppoſe

another, in a Circle, ( or ſuch like Curve returning there be a Point,as o , which is ſeen by the Eye

into itſelf) ſo that the ſame Quantity of Matter at n (whoſe Height above the Horizon is nm )

Ihall return perpetually undiminiſfied upon the firſt thro' theGlaſs or tranſparent Plane xzk which

Mover : And perhaps if Men had sightly under in Perspetive is called the Table : And it be requis

ftood that this is the true meaning ofaperpetual red to find the true Repreſentation of this point

Motion , abundance of Expence both of Money and in Perfpe& ivè ; from mthe point of the Horizon

Reputation might have been ſaved by thevain Pre- perpendiculatly under the Eye at n draw at Right

tenders to this piece of impoſſible Mechaniſm . For Angles to n m(the height of the Eye) the Line m7 ;

fince by the ſecond Law of Nature or Motion, ar zin the Table etect the perpendicular que

( ſee Motion ) The Changes made in the Motions of Bo- qual to n m , and at Right Angles to it, from the

dies are always proportional to the impreſsid moving Point u, draw alſo u y equal to m ; the Diſtance

Force, and are produced in the ſame Direction with it, of the Eye from the Table. From o let fall a

no Morion can be communicated to any Engine or Perpendicular to the Baſe of the Table, as'o g.

Vol. II.
and
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and draw the Line qu. Take 9 : = to q e,draw | So thatthe work is the ſame as before, only you

$ y cutting u q in the point t, ſo is é the point re- take a new Fundamental Line, as much higher

quired.
than the former, as is the Altitude of that Solid

whole Scenographick Repreſentation you would

delineate.

But there is yet a more commodious Way of

doing this, as follows ; Having found, as above,

the Bale; or Ichnographick Plans in no į

:-Y

On this Foundation is the primary Rule ofall
Perſpedive built, and all its Practices eſtabllfhed,

7. gr. Suppoſe an Equilateral Triangle (as mno)
A :

or any other Geometrical Plane Figure were to be

repreſented in Perfpe&tive. Between the Eye and

the Triangle draw ſomewhere the Right-line a b,

which they call the Fundamental Line ; then draw

zu repreſenting the perpendicular Diſtance of the

Eye above that Line, be it what it will , and thro '

v draw, at Right Angles to x u, or parallel to a b,

the Horizontal Line uy ; then will the Plane lying

between thoſe Parallels repreſent the Table or Tranſ

parent Plane. Then in order to find the perſpe

ctivePoint for o , one of the Angles of the Triangle

omn, draw og perpendicular to the Fundamental

Line a b, and make q s equal to go. Takeuye

qual to u 7, and then from y draw sy ;
Let Perpendiculars bé erected to the Fundamensdraw alſo

oq, whoſe interſectionwith q swillfindthepoint *a! Line, from thethree angular points,which
0,"which will be the trueReprelentation of o in willexpreſs the Altitudes of thoſe Points. Butbe .

Perspedive ; proceed after the fame manner with cauſe theſe Altitudes, tho' equal to one another in

ihe Points andNand drawing the Lines on the Body or Solid it ſelf, will appear unequal in

mm,mo,the Triangle
onmwill be thetrueRepre I the Scenographick View, forthoſethat are further

off will appear leſs, and the nearer, larger.
ſentation of the Triangle MNO. And thus pro

ceeding withthe AngularPoints of any Figure , determined : Any where in the
Fundamental Line

Their true proportionable Heights may be thus

whether regular or irregular, you may draw any

thing truly
inPerspeftive;onlyin Practice ,fellerABbeerected perpendicularlyequaltothetrue

Altitude (or if the Figurehath different Altitudes,veral compendiousMethods will aşiſe, which e.
let them all be transferred into the Perpendicular

very one will diſcover on frequent Tryals.
A B) and from the points A and B (and from all

the points of intermediate Altitudes, (if there be

any ſuch ) draw Right Lines to the Eye point in V ,

or to any point in the Horizontal Line : Thoſe

Lines AV and VB will conſtitute a Triangle

with A B , within which all the Points of Altitude

will be contained. Thro' the points o, n, and m,

draw parallels to the Fundamental Line, as you ſee,

and from the points a , a , a, erect Perpendiculars

to thoſe Parallels, and where they interfect the

9 М. two Lines A V and B V ; as in the points a , a, a,

and b, b, b, & c. they will determine the apparent

Height ofthe Solid in that Scenographick Poli

tion to the Eye ar V. And in practice theſe Pa

rallels and Perpendiculars are to be eaſily defcri

N bed by the Help of a good Drawing-Board or Ta

ble fitted for this purpoſe, and others of this

And if the Scenographick Appearance of any
Nature.

Solid wereto be repreſented, as ſuppoſe of a Tri

angular Priſm whoſe Baſe is the Triangle MNO
Authors on this Subject of Perſpeaive, are ;

in the ſecond Figure ; you need only find the up

per Surface of it after the ſame way as you found Alberti Dureri Perfpe &tiva, cum Fig.

the lower or the Baſe , and then joining the cor. Hanſen Leucours Perspectiva, in High -Dutch,

reſponding Points by . Right-Lines you will have Ulm . 1617. Fol.

the true Repreſentation of the Solid in Perſpe& ive. Henrick

a
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Henriek Loutenfack Perspectiva, ditto. Franck. [that Hemiſphere which is turned towardsthe Sun,
1618 . will be illuminated by him, and the other Hemi

La Perſpective curieuse de Niceron. à Paris. (phere at that Time muſt remain in Darkneſs.

166 . And further, ſince 'tis that Hemiſphere of any

La Perſpective avec la Raiſon des Umbres, &c. par | Planer, which is obverted to the Earth , which is

Selenion de Caufa. confidered by any Obſervator :

Roger Bacon's Perfpective. Lat.

Foan. Cantuarienfis Archiepiſcopi Perspectiva com
கலம் ,

T

Leinganno de Glocchi, Perſpectiva practica.

Leada Regele delle perſpettiva.

Verdraanni Friji Perſpectiva. A

The Jefuits Perſpective ; or, La Perſpective

practique par un Religieux , &c.

Maxm's Practical Perſpective.
в

G. Ubaldi Perſpectiva, Lib . 6 .

La Perspectivespeculative & practique, par Mig

H우
우

A

Lamii Perſpective.
c

Andres Alberoi de Perspectiva & Umbra, Lil.
G

PESA , Penſa, Piſa ; is a Wey or Weigh , or a

certain Weight or Meaſure of Cheeſe and Wooll,

containing formerly 256 Pounds.

PESAGE, is a Duty paid for weighing of Mer D

chandize and other Wares, to a certain common

Weigher, whom they called Pefarius.

PETER - Pence, called allo Hearth- pence, Rome

Scer, and in the North Ream Pence ; was a Levy

of a Penny on every Houſe wherein there were

30 Peacevivæ pecuniæ, to be collected and ſent to

Rome : This at firſt tho' only a Contribution , at

lalt pals d into a ſtanding Tax ; one half of it

wentfor Almsto the Engliſh School at Rome, and The eight little Circles repreſent the different Pha:

the other half to the Pope's Uſe. lies of Venus, as they will appear to an Eye placed

It was at firft givenbyKing Ina, and confirm'd in T on the Earth, while ſhe moves round in her

by Offa and Etbelwolph '; eſtabliſhed by the Laws Orbit ACE G about the Sun. It will be plaint

of Canute, Edward the Confeffor, William tlc Con- then, that when Venus is in A, and the Earth at T ;

querour, and Henry I. ' Twas collected by the the being then moſt retrograde, ( ſee the Word Di.

Bilhops, who employed the RuralDeans and Arch- reit in this Vol .) will leait of all appear to us, bew

deacons to receive it. The whole Summ was by cauſe her obfcure Hemiſphere is entirely obverted

Pope Gregory ftated at 200 l. 26 s. In the Year towards us. And if ſhe happen to be then in ei

1365, King Edward the Third firſt forbad the Pay- ther of the Nodes, i.e. in the Plane of the Eclip

meat of this Dury to the Pope ; but the Cuſtom tick, ſhe will appear like a Spor in the Body ofthe

foon returned again , and continued till the Reign Sun.

of Henry the Eighth, when Polydore Virgil wasem- But when ſhe gets further to B (the Eye being

ployed here as the Pope's Receiver-General. No till ſuppoſed to be in T ) ſhe will ſtill be retro

Placenor Religious Houſe was exempt from this figrade, butſome ſmall part ofher illuminated Disk

Impofition , but only the Abby of St. Albans. will be viſible ; and ſhe will appear with illumina

ted Horns which will be turned from the Sun, or

PETIT - Sergeanty : To hold Lands or Tene- towards the Weſt. When the comes to C , one

ments in Petit-Sergeanty , is to hold them of the half of her illuminated Disk will be viſible to an

Crown, by yielding the Sovereign a Knife, Buck- Eye in T, and then the will appear like an Half

ler, Arrow , or a Bow without a Soring, or other Moon ; in D ſhe will be gibbous , and in E at full.

likeService at the Will of the firſt Feoffer ; and And the ſame Phaſes he will put on as the moves

there belongs neitherWard , Marriage nor Relief: in the other Semicircle from E to A again , only

No one can hold Land in Grand or Perit - Ser- the illuminated Horns will be turned a contrary

geanry , but of the Crown. See Stat. of Car. 2. Way ; as appears by the ſecond Figure, where all

C. 24 . the ſeveral Phaſes are delineated .

PHALANX, among the Macedonians, was an

oblong ſquare cloſe Battle of Pikemen, confiſting

of 16 File, and soo in Front, as Polybius faith ;

and the Soldiers ftood ſo cloſe together, that the

Pikes ofthe sth Rank extended 3 Fcot beyond the

Front of the Bartic .

PHASES of the Planets : Sinceall the Planers as

well as the Earth are ſpherical, osake, and ſca

brousBodies, they muſt reficct'every way the Sun's

Rays which fall upon them ; and it will follow al

10 from bence , that one half of cvery Planet, or

Q 992 And
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All Dr. Hook's Tracts printed while he was living,

and his Opera Poſthuma.

Philofoph . Tranſactions.

And Collections.

B H Ada Eruditorum Lipie.

Collegium Experimentale ſive Curiofum , in quo pri

maria hujus feculi Inventa & Experimenta Phy

fico-Mathematica inveniuntur 2 Vol. 460.

Elays of Natural Experiments made in the Aca

demy del Cimento, Engliſh'd by Mr. Waller,

C
G 1684: 4to.

Ray's Wiſdom of God in the Works of the Creation ,

Laft Edit. with 3 Phys. Diſcourſes.

Woodward's Natural Hiſtory of theEarth.

Bobun, of Winds.

De Refiftentia Solidorum , by Alex. Marchetrus,
Florentiæ . 1665. 4to.

Hypotheſis Phyfico. Nova G. G. Leibnitz. Lond .

1671. 12mo. See N. 74. of Phil. Trans.

Horologium Oſcillatorium Chriftop. Hugenii, Paris,
Fol. 1673 .

Traite de la Percuſſion ou Choque de Corps per M.

Mariotte a Paris 1673. 12mo.

And the ſame kind of Phaſes muſt happen to Traite de Mouvements des Eaux & des autres

Mercury in the ſeveral parts of the Orbit, Regard Corps Fluidos par Feu. par M. Mariotte Paris

being had to the Figure of it, and the Time of his 1686. 8vo.

Periodical Revolution found the Sun. Pardies Local Motion, Engl .

Exegeſis Phyſico-Math. demomentis Gravium '.

PHILTRATION. See Filtration .
Whiſton's Theory of the Earth.

PHOSPHORUS ; by Order of, and before the Gallilæi Dialogi de Mechanica & Moru Locall,

Royal Society at London, Mr. Hawksbee made leveral -de Syftemate Mundi.

Experiments on the Phoſphorus, about its Production Sinclari Ars nova & magna Gravitatis & Levi.

and Propagation of Light in vacuo ; and it plainly
taris.

appeared from them , that the removingthe common Dee , de Præftantioribus quibufdam Nature Virta

Air did very ſenſibly encreaſe its Light. And by tibus. 470 Lond. 1558 .

the Experiments made by the ſame Perſon on the Miſcellanea Curiofa Germanica, in 8 Vol. 480.

Mercurial Pboſphorus, and mentioned in Phil. Phyſico-Mat heſis de Lumine, Coloribus, & de Iridi.

Tranſ. N. 303. it is alſo manifeft, that tho' Mer.

cury when ſtrongly agitated in the common Air

would exhibit ina darkned Room fome Sparks of PIAZZA's, or as our Vulgar frequently call

Light, yer that a very fenfible and eminent De- them Piaches, are in the Italian the ſame as our

gree of it might be produced by ſhakingit in pro- Cloyſters.

per Glaſſes in Vacuo.
PICAGE, from the Latin Pica, was a Cuftom

Bernouli,Profeſſorof Math. at Groningen, made an or Dury paid at Fairs and Markets for breaking

eaſy portable Mercurial Phosphorus after this Man- the Ground and pitching upof Stalls and Srand

ner : In a clean neat Viol he included about five ings ; and this Profit of Picage was uſually given

or fix Ounces of well purified clean Quickſilver ; or granted in Charters for holding a Fair or

and then evacuating the Viol of Air by applying to Market.

an Air-Pump, it would , when ſhook ſtrongly in . PIEDROIT, in Architecture , is a Square Pilo

the Dark, appear all bright and luminous, ſo as lar which is partly within the Wall. Bulid. Di& .

that one might diſtinguiſh the Faces of the Spe- PILÆ, in Architecture, and their Quadra's and

ctators. Tables (as we yet ſee them in ancient Alcars and

PHYSICKS, or Natural Philoſophy. The moſt Monuments) were imploy'd for Inſcriptions ; buc

eminent Books on this Subject which will give if fhorter and more mally, they ſerve for Arches

the Reader a true and uſeful Knowledge of Na- of Bridges and for Buttreſſes to folid Work.

ture, are theſe : Evelyn's Parallel.

PINK, is a Veſſel uſed at Sea nafted and rig

Sir J. Newton's Principia Philofoph. Naturalis ged like other Ships, but only lte is built with a

Mathematica. round Stern , the Bends and Ribs compaſſing ſo as

Ejufdem Optice : five de Lumine & Coloribus. that her Sides buldge our very much; wherefore

Borel!us de Motionibus e Gravitate pendentibus. theſe Pinks are difficult to be boarded, and alſo

De vi percuffionis. are made to carry greater Burdens than others,

Wallis Mechanicks, ſive Liber de Motu Tra &tatus They are often uſed for Store- Chips, and Hoſpital

Geometricus.
Ships, in the Fleer .

Hon. Fabri Dialogi Phyſici. Lugd. Galliarum .
. PINNACE, is a ſmall Veſſel, with a Square

1669. 8vo. Stern , going with Sails and Oars, and carrying

Mr. Boyle's Phyſical Pieces. three Mafts ; and is uſed as a Scout for Intelli

Keil's Introductio ad Veran Phyſicam . gence, and for Landing of Men, &c. alſo one of

Ditton's Laws of Nature dnd Motion . the Boars belonging to a great Man of War,

Cheyne's Philoſophical Principles of Natural Re- which ſerves to carry the Officers to and from the

digion Shoar, is called the Pinnacé.

per Grimaldi.

C
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PISCIVOROUS Animals, are ſuch as feed on freightin order to jointing , as alſo Boards of any

Fila. See Birds.
Thickneſs į for 'tis uſed to Try, as they call it,

PITCH , is a Word uſed by Architects and Buil- that is, ſmooth Tables with,whetherlarge or

dersin theſe Senſes. Sometime Paving is called fmall ; wherefore its Ironmuſt be ſet very fine,

Pitching : Bur uſually they underſtand byit the little above an Hair's breadth above the Sole ofthe

Angle which a Gable-end,and conſequeutly the Plane, and the length of the Edge of it exactly
whole Roof of a Building is ſet to. If the Length ftrait, or parallel to the Plane ofthe Sole or Bor

of each Rafter be of the Breadthofthe Building, tom of the Plane. 4. The Strike- Block isa Plane

then they saythat Roof is ofaTruePiech : But if made as true as theJointer, and likeit,only ſhort
the Rafters arelonger, they ſay 'tis a bigb or sharp er ; being uſed toſhoot a ſhort Joint, which it

pitch'd Roof ; if ſhorter, they call it a low or flat doch more handily and readily than the long Foin

piecbid Roof.
ter. ' Tis uſed alſo for framing and fitting the

PLACE Apparens of a Planer , is a point in the Joints of Mitres and Bevels, but then the piece of

Starry Heavenwhich is foundby aRight.Line Wood isdrawn byHand overthe Planeſeveral
palling from the Spectator's Eye on the Earth's Sur- Timestill'cisſhottrue. 5. The Rabber Plate is
face,and terminated at the other End amongſt the uſed to cut part of the upper Edge ofa Board

fixed Stars. In the Figure under the WordParal. Atrait or ſquare down intothe Stuff, ſo thatthe

lax in Vol.I. If Abe the Centre of the Earth, and Edge of another Board cut down after theſame

B.a point on its Surface ; let repreſent the manner may fitandjoin in with it on the Square;
Moon , then willG be her true and H her appa. and when two Boards arethus cut away, this lap

renr Place in the Starry Heaven . ping over is called Rabbering. The Rabbet-plane

PLACE TrueofaPlanet, in Aftronomy, isthat is ſometimesuſed alſo to ſtrike a Paſcia, ina piece

point amongſt the fix'd Starswhich is found by of Moulding. The Iron of this Plane is full as

imagining aRight Line to be drawn from the broad asthe Stock is thick (uſually about an Inch)

Earth's Centre thro' the Planer, and terminated at that the Angles of the Edgemay cut down exactly

the other End in the Starry Heaven. ſtrait ; and it delivers its Shavings at the Side and

PLACE Geometrick. The Ancientscalled their not out of a Mouch at theTop,like other Planes.
Locusor Place,dvanupiro , i. e. Roſolutus, and 6. The Plow, is a narrow Rabber-plane,withthe

the Order of their Writings about it, according to Addition oftwo Staves with Shoulders to then ,

Pappus, is this, ( ..) Euclidis Datorum , Lib . i . and on the Bottom of the Shoulders a Fence :Its

(2.) Apollonii tógr avalguñs,or de Rationis Sectione, uſe is to plow a narrow ſquare Grooveon theEdge

Libri 2. (3.) The fame Author's gogis evalojeñs, of anyBoard, of any proper Depth.7. Moulding

of the Section of a Space, 2 Books. (4.) His two planes, of which are ſeveral kinds, as the Round

Books of Tactiones (erapõr.)(5.) Euclide his 3 | Plane, the Hollow , theO-G-, the Snipes Bill,

Books of Poriſmata. (6.) Apollonius his reuotor, &c. and theſe of ſeveral Sizes, as from half an

or of Inclinations, Book 2. (7. ) The ſame Wri- Inch to an Inch and half. When theſe Planes are

ter's cwoBooks of Loca plana,Tótwy om uidwv. (8.) uſed on ſoft Wood, as Deal, Pear- Tree, Maple;

His eight Books of Conicks. ( 9.) Ariſtaus his five &c. the Iron is ſetto an Angle of 45 Degr. with

Books Tópw sectw , or of Solid Places. (10.) Eu the Sole or Baſe ofthe Plane ; but if it be very

clide his twoBooks of Places ad Superficiem . (11.) hard Wood, as Box, Ebony, Liguum Vitæ , & c.

Eratoſthenes's twoBooks de Medictatibus. Of all it is tet to 80 Deg. and ſometimes quite upright.

which only Euclid's Data, and four Bocks of A. There is alſo somedifference in the grinding of the

pollonius his Conicks, are left now in Being.. Bafil or the Slope of the Edge of theIron of the

See alſo F. Craig's TractatusMatbematicus de Fig. Plane ; for in working on hard Wood this is ground

Curvilinearum Quadrasuris ; & de Locis Geometri . to an Angle of about 18 or 29 Deg. but in ſoft

cis. Lond. 1693. 4to. Wood , not to one above 12 Degrees ; for the

PLANE, is an Inſtrument uſed in Joinery, to more acute the Bafil is, the better and ſmoother the

make Boardsplane, try , and ſmooth , or in order Iron curs, but the more obtufe and thicker it is,

to joint or frame them together, &c. Theſe are the ſtronger is the Edge to cutupon hard Work.

of ſeveral Names and Sorts according to the ſere . PLANE of the Projection , in the Aftronomical

sal Uſes ; as, 1. The Pore.plane, which is a long Perſpective, or Stereographick Projection, is a

Plane, and uſed firſt of all before either Smooth. Plane which paſſes thro 'the Centre of theSphere,
plane or Fointer. The Edge of the ' Iron of this the being ſuppoſed the Pole of or in a Point in the

Plane is not ground Atreight, bar riſing with a Con- Axis of that Plane, and 99 Degr. above it or the
vex Arch in the middle of it, thar its Edge may Surface of the Sphere ; thus, if the Eye be in the

bear to be ſet the Ranker, for its Uſe is to take off Zenith or Nadir Points,the Horizon willbea

the Irregularities of the Scufi as ſoon as may be, Plane on which the Circles of the Sphere may be

in order to prepare it for the Smoothing.plane , or projected Stereograpbically : And from hence it

Fointer. If the stuff be free and frowy, that is, will follow , that all grear Circles of the Sphere

even tempered all over, you may then ſet the paſſing throʻ the Eye-point, muſt be atRight
Plane ſo tark as that you maytake off a Shaving Angles to the Plane of the Projection, becauſe they

of theThickneſs of an old Shilling ; but if it be paſs thro' its Poles. See Spherick Geometry, or Pios

hard or curling, you can't take oht one thicker jection in Vol. I.

than an old Groat. 2. The Smoothing -plane, is a PLANETS. The, Motions of the fix Primary

fhørtfmall Plane, whole Iron is ſet very fine, and Planets round the Sun is ſo adjuſted , that the

its uſe is to take off the Irregularities of the Fore Square of the Times of their peroidical Revolu

plane, or thoſe which it hath left. 3. TheFointer tions are as theCubes of their Diftatices fromthe
is a Plane longer than the Fore- plane, and hath its Sun : And the ſame thing is found by all Aftronos

Sole perfectly Itrait from End to End ; it comes mers to be true, with Regard to the Motions of the

after the Fore-plane and Smoothing -plane, and is Secondary Planets or Satellites round their primary
deliga'd to ſhoot an Edge of a Board perfectly bnes. Greg. Aftron. p. 26, 27 .

The
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The Forces with which the Primary Planets are propable that he doth not, may eaſily be determi

continually drawn from a Rectilineat Motion, and ned. So likewiſe if another and I play at Tables

by that Means are retained in their Orbits, are re- or Back-Gammon, 3 up , and I am the first one ;

ciprocally as the Squares of their Diſtances from tho' it be uncertain, and can't be determined Mac

the Centre of theSun. Id . p . 33 . thematically who Thall win ; yet by thoſe Prin

The Forces with which the Secondary Planets ciples I can demonſtrate what the Advantage is on

are retained in their Orbits, are reciprocally as the my Side, and how much the Value of myExpe

Squares of their Diſtances from the Centres of their ctation or Chance exceeds his.

Primary Planets about whom they revolve. p. 34. A vaſt Variety of Queſtions abour theſe Things

The Nodes and Apſides of all the Planetary Or will ariſe in Play, amongſt two or more Gamefters ;

bits are at reſt anddo not move progreſſively. Lin Order to the Derermination of whicb, this muſt

p. 55 . be premiſed as a Principle .

The Planets and Comits are retained in their

Orbits by the Force of Gravity ; the ſame Law That the Value of any one's Chance or Expe&tation

prevailing thro ' all the Solar Syſtem . p . 57. of Winning, is what would purchaſe the like Chance,

If a Primary Planer revolving round theSun as Advantageor Expeëiation in a juſt or equal

its Centre carry round with him a Satellite which Game.

revolves alſo round the Planet ; the Morion of this

Satellite will be accelerated all the while it is mov. Thus if a Perſon fhould, unknown to me, hide

ing from the Quadratures to the Syzygies, and re- in one Hand 7 s. and in the other 3's. cho' it be

tarded all the while it is moving from the Syzigies impoſſible for meto be certain which Number is

to theQuadratures: So that it will move fafter near in which Hand ; yet I'm ſure 'tis an Advantage to

either itsConjunction or Oppoſition ,and nower near meto have the Choice of which Hand I will take ;

the Quadratures. The Figure of its Orbit will al- and (as I ſhall fhew below ) this Advantage is

ſo bemore Curvilineal in the Quadratures than in worth five Shillings .

the Syzygies, and conſequently the Satellite will In order to which , I lay down this Propo

be or recede farther from the Primary Planet, in fition.

the Quadratures than in the Syzygies, ſo as that

the Orbit will be an Ellipſis, whoſe Centre is the Propoſition 1.

Primary Planet, and whoſe greater Axis lies at

Right Angles to a Line drawn from the Sun ; and Where there is an equal Chance for a = 3 s. and

the leffer Axis is coincident with thar Line. This
atb .

Dr. Gregory demonſtrates in his Aſtron.p. 282, &c. 16 =7 s. the Value of my Expectation is ; or

But if the Orbit of the Sarellire Planet, inſtead

ofbeing a Circle be an Ellipſis, in whoſe Focusthe half the Summ of a and b.

Primary Planet is ſuppoſed to be placed , then will

the greater Axis of this Elliptical Orbit, twice ad
To inveſtigate the truth of which Propofition ;

vance forward , viz. in the 2 Quadratures, and ſuppoſe I would ſeekwhat the value ofmyExpe

twice recede backward, viz. in the 2 Syzygies, Aation is in this caſe, let it in the Analytick way

of every Revolution of the Satellite round the Pla of Enquiry, be called m.

net. p. 298.
Then, by the general Axiom or Principle , If I

In cachRevolution of the Satellite round the bad x,I were able in a fair and equal Game to

Planet the Apſides will, for themoſt part,advance purchaſe ſuch an Expectation again .

more forwards than they recede backwards, and
Suppoſe therefore I play with another on these

by the Exceſs ofthisprogreſſion ,will movein Terms, that each ofusthall Stake down x , and

Conſequentia.
that the Winner Mall give a to the Loſer : I ſay

PLASTICE, or the Plaſtick Art, is the Art of this is juſt and fair, and that I have an equal

making Figures of Men, 'Birds, Beaſts, Fiſhes, Chance, cither to geta, if I loſe the Game, or to

Planers, & c. in Clay , & c. TheWorkmen are cal have 2x -- a ( that is, both the Scakes, lubducting

led Plaſte. It differs from Carving, becauſe here )if I win. Now to make it an equal Game,

the Figures are inade by Addition uſually, but in thiş 2x - a muſt be = b, wherefore tranſpolinga

Carving always by Subtra &tion of what is ſuper and dividing by 2, you will have this Equation

fluous. It is now with us chiefly uſed in Fret- x = a + b

work Ceilings; but the Italians apply it to the
which gives * ſought.

Mantlings of Chimneys with great Figures. Thus in Numbers, If I have an equal Chance of

PLAY. The Laws of Chance or the Proporti- getting 3 s. or 7 s. then by this Propoſition my Ex

on ofHazard in Play or Gaming is a Thing Mathe- pectation or Intereſts worth 5 *s. and ' tis certain ,

matically computable , &c. For tho' it be uſually that having 5 s. I may have the ſame Chance ;

very uncertain in any Game depending on Chance, for if I play with another, and each ofus Stake 5 s.

who ſhall win ; yet it may, in moft Caſes, be de with this Condition, that theGainer ſhall pay the

termined who hath the better of the lay, and Lofer 3's. This is an equal Way of Gaming ;

what Advantage one hath above the other ; (which and 'tis plain, That Ihave an eqiral Chance to get

if Gentlemen knew and conſidered, they would or receive 3 s. if I loſe, or 7 s. if I win :

not, perhaps, venture their Money with Sharpers, That is, if a Man will give methe Choice of

and ſuch Wretches as inake it their whole Buſineſs 7 s. in one of his Hands, and 3 s, in the other ,

to know and remember the Odds in Gaming, as 'tis as good as giving me 5 s.

well as to practice moſt infamous Ways of Cheat

ing by falſe, Dice, night of Hand, Bc. But, I

proceed to an eaſy Inſtance ; tho' whether a Man

İnall throw 5 with one Die the firſt time be uncer

tain, yer how much it is against him , or how im

2
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And ſo on ;

px+qx- bg-aptaza. By Reduction
x = 38 + bq:

Propoſition II.
ptg

. E.F.

Where there itan equal Chance of a, b, or c, the

atoto

value of my Expectation is
In Numbers, If I have 3 Chances for 13 , and

or one third

3 ż Chances for 8, I ſay by this Rule my Expecta

of the Sum of a, b, and c . tion is worth it .

For13 * 3=39. and 8 x2= 16.and39+ 16=55,

Ler x (as before) be the Valueofmy Expecta- and 55-5= .

tion ; then muſt * be ſuch, that I can purchaſe
And if I have I1 , I can eaſily few that I may

with it the ſame Expectation in a juſt and equal come to this Expectation : For, ſuppoſe I play

Game. Suppoſe the Conditions of theGame were, with 4 others, each of which , aswell as I, ftakes

that of three Gameſters each of us ſtake down x, 1 ; with two of theſe 1 bargain, that whoever of

and I agree with one of them, to give him b if I us wirs thall.give the others 8 a- piece ;and then
win, and he doth the ſame by me ; with the other with the other 2, I agree, that the Winner Thall

I agree to give c , if I win ; and he doth theſame give to the 2 Luſers of us 13 a- piece. Then 'tis

with me : I ſay, this is fair and equal Play ; for plain, I have 2 Expectations to get 8 , and 3 Ex

here I bave anequal Chance to get b, if the firſt pectations to get 13 (viz. if either I or any of the

win, cif the ſecond win ; or 3x - 6 - (that is, other two win) for in this Caſe I gain all the

all the Stakes, deducting band c) if Iwin my ſelf. Stakes which make 55 ; out ofwhich Imuſt give
Now to make the Game equal, 34-6- c muſt be the firſt two 8 a -piece, and the other two 18 a

x = atoto piece, and ſo there remains 13 for my ſelf.
equal to a, wherefore

if

3
To apply theſe things to the ordinary CaſesofPlay.

there had been anequal Chance for fourThings

as a+b+c+d, the Value of my Expectation will
1. Suppoſe he that come firſt to Three be up,

amatotita
or wins the Stake between two Gameſters : And lec

be &c. me be two and he but one ; Query ,What is my Ad
4

vantage ? Or, if we leave off Play, what is my

Propoſition III.
juft Share of the Stakes ?

The firſt Conſideration here is, how much each

Ler the Number of Chances by which 13 (=a) of uswants to beup ; as ſuppoſe we play 3 up,

may happen to me, be p= 3, and the Numberof andhe be iand I2 ; or if we play, firſt come to
Chances by which 'b = 8, falls to me be q= 2, and 20, and he be 18 and 1 19 Games in both theſe

fuppofing all the Chances to happen with anequal Caſes hewants 2 of beingup and Iwant but one;

Facility ; then, I ſay, the Value of my Expecta- The Queſtion is , what Advantage I have of the

pata
tion is

eta i

that is , in Words, The Quotient Lay.. orwhat Proportion or the Stakes is dueto
me if we could now leave off:

ariſing from the Summ of the Products of both To find which, let us ſee what would happen

theNumbers a and b, when multiply'd into their if the Gamewent on : If I ger the next Game, or

Reſpective Chances p and g , and then divided by End, I am up, and win the Scakes; which lup

the Summ of thoſe two Chancés. To prove poſe you call a=8, but if he win 2, then he will

which , be up as well as I, and ſo both our Lors are equal ;

and if we ſhould then divide, each of our Shares

Suppoſe as before my Expectation to be « : If will be orja.
I have x, 1 mal be able to purchaſe with it the

But before we play that Game, if I am wo
fame Expectation again in an equal Game. For and he but one, the Hazard , which of us ſhall

thisI may take in asmany perſons to play with me win thatGame, beingequal, I have an equal

as make up the Numberof po! q ; of which every Chanceto get the whole Stake or the balf ; that

onemuſt take x , Therefore the whole Stakewill is, a ore ; for if I win theGame I have a, and
bepx + qx, and every one plays with equal hopes if he win, 'my juſt ſhare of the Stake is a.

of woning.
Since therefore, before I begin this Game, I haveWith as many of my Fellow -Gamefters as the

Number 9 ftands for, I bargain one by one, that
an equal Chance to gain a ora, the Value of my

whichofthemfoever winsmall give me b ; andif Expectation (by Prop.I.) ishalf the Sum of both
-ta ..

I win , I will do for by them . Then with the reſt thoſe Chances (i.c.) sa= 6. Now if I

of the Gameſters, whoſe Number is p - 1 ( that is ,

all the remainingGameſtersbut thoſe expreft by g,have a due to me as my Share, hecan have but

and my ſelf ) I bargain , that whoever of them a due to him as his Proportion , ſo that if we

gains the Stakes fiall give me a, and I agree to play'd for 8 Pieces, and would draw Srakes when

doſoby them, if I win. " Tisplain, thatthis is ia
am two and he but one, and if three be up, I

fair Play, no Man being injured . And in this Cafe muſt have 6 Pieces and be bur 2 Pieces, and the

I have 9, Expectation to gain b ; and p - 1 Ex. Odds on iny fide is Three to One.

pectation to win á : And i Expectation ( viz. If I

win my ſelf ) to gain pr + gx bq - apta ; for if Another way thus ; in

I win I muſt give b to each of the Gamefters, Cafe 1. The Deficiencies being 3 ; the Sett muſt

and a to each of the p- 1 Players ; which makes be up in two Ends ; wherefore take theMembers

labupama ; if therefore 9x-+ bx - ba - apta were of the 2d Power of atb, and diſtribute them

equal to a , I fhould have p Expectations of a ; thus : Becauſe A wants but one of up, let all the

( lince juſt now I had p- ; Expectationsof it) | Members, where there is one â or more, with their

and g Expectations of b ; and fo I ſhould come Uncie be collected for 4, and all where there's

* juft to my firſt Expectation ; wherefore purcing , wo b's ( or bb and above) for B.
For

2
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1

li4a36

6ab2

II

For A.

Cafe 4. Suppoſe I want 2 and he 3 Games of be :

I 44

ing up.
i bb Wherefore A's odds to B

Then if I win the next, I ſhall want but one

is 3 to 1 . and he threc. This State of the Sett is worth a

by the laſt Cafe ; but if he win, then each of us
3

will want 2, and to our Chance is equal, and there

OrbySimple Subtraction only, Let the Stake ofis įa due to each of us ; wherefore I have an e

each be 32 5. then if a winsthe next Game heisup qual Chance to gain za or a : But

hatta

.

and hath the whole or 64 Shillings ; but if B wins
it, their Shares will be equal. A there might have wherefore, if we were to divide the Stakes juftly,

ſaid , If B will leave off let him give me the 32 there is eleven 16ths due to me, and conſequently
Shillings., which I am ſure of, tho' he ſhould win but 5 Sixteenths due to him ; wherefore I muś

the next Game ; and fince he will not venture for have eleven parts of the Stake, and he bur five .

the other 32 s. let us divide it fairly between us ;
Otherwiſe thus ;

ſo A muſt have 16 s. more, which will make his Let, A want 2 of up, and B want 3 .

Share in the whole 48 Shillings, and he muſt have
The Deficiencies 2 + 3 being 5 , the Sett muſt

only 16 Shillings.
be up in one Game leſs ; viz. 4 .

'Tis the ſame odds, i. e . 3 to 1 , that a Man I take therefore the 4th Power of the Binomial

throws 'nọt Pile twice together with one Piece, as A + B, viz. a + 4a3b76a*b + 4634 + b+, and di

that he throws two Piles the firſt throw with two tribute it thus ;

Pieces.

Let all the Members where there are two a's be

For reckoning each Face of the Piece of Money collected for 4 , and all thole where there are

for a Chance, like the Face of a Dye, 'tis plain, three b's for B.

of the 4 Chances on the two Pieces , there is only

two Piles for him, whereas there is 2 Croffes, one A. B. Then adding all the Uncide

Pile and one Croſs, and one Crofs and one Pile 124. 4632 in each Collection together

againſt him ; each Piece having two Faces ) that
164 they will give the Chances and

is, there is one for him and 3 againſt him.
ſhew the Odds of A's winning

or being up before B , to be

Cafe 2. Suppoſe I want but one Game of up,
5 as II to 5 .

and my Fellow-Player 3 . And ſo on Univerſally.

I confider the State of our Caſe, if either my ſelf

ór he gain the next Game. If I win it I am up,
As in caſe the next, where A wants two and B

and to have the Stake a ; if he win it, he will then wants four of up.

want two of being up, as I want but - one. And The Deficiencies being 6 , the Sert will be up

then I ſhall be in the ſameState as was ſuppoſed in one Game leſs, viz. 5. Taking therefore the

in the Cale before this ; and my Share of the Unciæ of the 5th Power of a+b you will have

Stakes, if we ſhould divide fairly, is a ; wherefore
for A. for B only

before I threw I had an equal Chance for a ora,

and therefore (by Propoſition I.) my Expectation
Sabe

atlasa

is worth : But if my Proportion of Tog'b
Wherefore the Odds

is 26 to 6, or 13 to 3.

Expectation beza, his can be but ja ; and there
in all 26 . in all 6 .

fore my Odds is as 7 to

Otherwiſe thus, This Method by the Uncia of a Binomial was

The Deficiencies being 4 ,the Sett muſt be up at communicated to me by the Honourable Francis

3 Games End : Then take the Members of the Roberts, Eſq ;

third Power of A+B and diſtribute them thus :

For B ,
Cafe 5. Suppoſe I want 2 and he 4.

1b3
If I win next I ſhall want but one and he will

Wherefore the Odds is ftill want four ; but if I loſe the nextGame, I ſhall

as 7 to 1 .
want 2 and he 3 ; wherefore by Cafe 3, 4. I have

an equal hazard of gaining tor , and this by

7

Prop. I. is worth a ; wherefore his Share is but

Wa, and therefore theOdds onmySide is 13 to 3 .

Here alſo by common Subtraction 'tis plain ; N. B. Wherefore he that wants but 2 of up ,

That if A wins the Game he hath 64 s. but if B when the other wants 4, is in a better State than

wins it, they are in the Condition mentioned in he who wants butone when the other wants but

Cafe 1. That is, there is then 48 s. due to A ; iwo (as in Cafe 1. for his Expectation then is but

wherefore he mighe ſay, Give methat 48 s. that * oria, whereas now 'tis iša .

is due to me (for I'm ſure of it whether I win or To carry this a little farther, Suppoſe 3 Men at

loſe the next Game) and if you will leave off and play, and let the firſt and ſecond want but one

not hazard the other 16 s. let us divide them ( Game of up ; and the third want two.
equally ; give me 8 s. more, which makes my To find the value of the Share of the firſt (in

Share 64 s. leaving yours but 8s. wherefore A's Caſe of a Diviſion of the Stakes) you muſt confi

Advantage was 7 to 1 . der what will happen if either he or any of the

two other gain the firſt Game. If the firit win he

Cafe 3. By this Method of Calculation you will gets the Stake a, if the ſecond win the firſt
find , that if I wantbut one of being up and he 4 , hath Nothing ; but if the third win, each would

the Odds on my Side is 15 to 1 . want a Game ; ſo that a is cach Man's Share :

Where

Ia ibs |

5ab

10a3b

2

1 .

For A,

143

3aab

3abb
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Wherefore the firft Man hath one Expectation to Now I ſay, chat the Number of Throws re

gaina ,one to get nothing,and one for ja ; which quir'd muſt be the Index ofthat Power of

atotia
which makes the Numerator at leaft double to the

by Prop. II. is : = a. But the ſecond Man's Denominator ; for by that Means the Chances a
Expectation was as good as that ofthe firſt, for he gainſtme being ſubducted, a Majoritywillremain

wanted alſo but one of up ; wherefore his alſo is forme.

of a : But 4a+a, and conſequently the Third's
Throws x x

Share can be but a ; wherefore the Stakes being

divided into 9 parts, the two firſt Men muſt have 5 ag.n.me.7.for me
25 that is 36-25

4 a-piece, and the third muft have one. 125 91 216-125
And after this manner you may proceed with

1296-625
any Number of Players ; of which ſome want

more and ſome leſs of the Sects of Games. If you
Wherefore at 4 Throws I have ſomething the

go about to inveſtigate any one's Share, you muſt
conſiderwhat would bedue to him , if'either he or Advantage : And ſo you mayproceed onas far

as you pleaſe.

ány one Gameſter Mould win the next Game ;

and then , adding all their Shares, and dividing the Problems of this Nature are very expeditiouſly

Sum by the Number of the Gamefters, the Quotient ſolved bythe Logarithms, as in this example.
Dill be the share you feek. In how many times, with ſix Dice, may one

undertake to throw all Sixes ?
Propoſition IV. Problem .

All the chances on 6 Dice being the 6th Power

Tofind at how many Throws one may under- of 6 ; thar is, 46656, ler x be the Number of

Throws required.
take to throw 6 with one Dye ?

Cafe 1. If I undertake to throw fix the firſt time

and * 2 1 1465564
tis plain there is but one Chance for sa

---> 2. that is , this Fraction when
gainſt me. Let the Stake therefore be a , then ſhall

146655
I have one Expectation to gain a , and 5 to gain

raiſed up to the Power of x

muſt have irs Numerator a

4 + 5 nothing,
bove double of the Denomi

Nothing ; wherefore by Prop. II .
6 nator ; or by the Logarithms.

( for 5 times Nothing is Nothing) = a, is the Va- 20.0000093127 0.30103000.

lue of that Expectation, and conſequently my 3 Wherefore dividing one by the other, it will
follow , that *732334.

Antagoniſt muſt have sa ; wherefore he ought to

lay me 5 to 1 .
4 And conſequently x = 32335.

Cafe 2. If I undertake to throw 6 at 2 Throws
Now without the Logarithms, (which ſolve this

with one Dye, my Chance may thus be found ;
in a few Minutes) a Man's Life would ſcarce ſerve

If I throw 6 the firſt time, I have my Stake ; to go thro' the Operation ; for
46656

muſt be rai.

if I do not, I have but one throw remaining ; 46655

which (by Cafe 1.), is =* ; wherefore there are ſed up to the 32335th Power , which would make

five Chances for my gaining ša, and but one for a ; a Row of Figures almoſt a Quarter of a Mile in

Length.
which (by Prop. II .) = a + a =jza, the Chances

6

againſt me then give my Fellow Gamefter a,
Propoſition V. Problem .

and conſequently, that I don't throw 6 at two

Throws, is 25 to 11 . To find at how many times one may throw 12

with only two Dice.

Cafe 3. By the ſame Method of Calculation
Cafe. 1. 'Tis plain , the firſt Throw, the Caſtor

you will find that I don't throw 6 at three times hath but one way to throw it, and 35 Throws to
is 125 to 91 , a little more than 4 to 3 . miſs it ; wherefore by Prop. II . his Expectation is

Cafe 4. That I do throw it at 4 times is 671 to ..

625, a little more than an even Wager.
Cafe 2. He that undertakes it at twice, if he

throw 12 the firft time gains a ; if not , he hath

Caſe 5. That I do it at 5 limes, is 4651 to 3125, but one Throw more for it.; and that is worth

viz. almoſt 3 to 2 .
but zoa, by the former Cafe ; wherefore there is
but one Chance for him for 12 at the firſt Throw ,

Care 6. That I do it at 6 times, is 3103i to and 35 Chances againſt him : So thar he hath i

15625 , almoſt 2 to 1 .
Chance for a and 35 for ya, which by Prop. II.

The Solution of this Problem and of the fol 71

is worth

lowing one I had alſo from the Honourable Fr.
and there will be againſt him

Roberts, Eſq; Thus, 1225

In how many times, with a ſingle Dye, may a. wbich is above 16 to 1 .

one undertake to caft Six ?
1296

The Chances of one Dye being 6 , I make 6 Omitting then the Chances of doing it at three

the Numerator of a Fraction , and the Chances Throws, let us find the Hazark or Odds of doing

againſt my throwing 6 being 5 , I inake that the lit at 4 Throws.

Denominator ; and by Conſequence, the Denomi- If he that undertakesto throw 12 at 4 Throws

atedfrom the Numerator leaves the Chan- do it the firſt or ſecond Throw , then he hath a ;

ces which are for me. lif not, there remains two other Throws against

Vol. II. Rrr

but ra.

12964,

him ;
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71 wherefore his muſt be žia, and conſequently iny

him ; which by the former Cafe are worth a . Chance to his is as 31 to 30 .
1296

In the Book above-mentioned, called The Laws

But for the ſame Reaſon in his two firft Throws, of Chance, you willfind theAdvantages and Dif

hehath 71 Chances fora,againſt 1225 Chances advantages oftheſeveral Chances at Hazard,Raf

whichwill loſe it ; wherefore at firſt he hath 71 Aing,whift,& c. this Way computed.

71

Chances for a , and 1225 which give him- A ;

1296 Propoſition IX. Probl.

1500625

which by the 2d Propoſition is worth
1679610

To find in any Number of Games the Value of the

And thus if you purſue all the Cales ( faith the
Firſt.

ingenious Author of the Laws of Chance, p. 38,

39.)you will find that hethat undertakes tothrow firſt9Gamesſhall have the Stakes, and A hath
Suppoſe A and B play ſo that he that wins the

12"with two Dice at24Throws, has ſome Diſad- won one of the 9 already ; if they leave off, how

vantage of the Lay, as he that engages to do it much of B'sMoney is due to A.

at 25, hath fome Advantage.

To find this, take the firſt 8 even Numbers, 2, 4,

Propoſition VI.
6 , 8 , 10 , 12, 14 , 16, and multiply them continu

"After the ſame manner maybefound, that you Product ariſing thencemultiplyby the third , Sc.
ally , that is, the firſt by the ſecond, and then the

mayundertake to throw two Sixesat tenThrows | Takealſo the firſt 8oddNumbers
, and doſobyof one Dye, or with one Throw of ten Dice.

them . The Product of the even Numbers will

Propoſition VII.
be a Denominator, and that of the odd ones a

Numerator of a Fraction ; which Fraction will ex

If I play with another but one Throw with two press the Quantity of B's Money due to A on his

Dice, io that if 7 comes up I win the Stake, if10 winning the firſt of the 9 Games.

he gains it ; what is the Odds, and how much of Suppoſe only 4 Games up, of which A is one :

the Stakes would belong to me if we draw ?
Take the three firſt even Numbers, as 2 , 4, 6 ,

and multiply them continually , they will make

Ofthe 36 Chances on the two Dice, there are 48 ; the three firſt Numbers 1, 3, ș, ſo multiply'd
6 which will giveme 7 , 3 which give me 10, and make 15 : Therefore there is due in this Cale to

conſequently 27 other Chances which give me 4, 4 , or is of B's Money ; wherefore, if each
neither, and which equals the Game ; in which had ſtaked 16 Shillings, there would be a Crown

Caſe there is due to each of us ;but if none of due to A beſides his own Stake of 16 Shillings.

the 27 ſhould happen, I have 6 Chances to gain a

and 3 by which I may get Nothing ; which, by Propofition X , Probl.

Prop. II. is ža in Value. So I have 27 Chances

for half a and 9 Chances for a, which (by Prop. To find the Value of bi's Hazard who undertakes at
II .) = a for me, and a for him. the Firſt Throw to caft Doublets with any aligned

Number of Dice.

Prop. VIIT.

In two Dice, 'tis plain , thatto avoid Doublets,

If I were playing with another,by turns, with every one of the six different Throws of the firſt
two I I

throw 6 he wins, and he hath the firſt Throw ; cond ; becauſe one oftheSix is of the ſame kind,
Dye, can only be combined with Five of the Së

What is the Proportion of my Hazard to his ? and therefore will make Doublets .

Suppoſe I call the Value of my Hazard x , then

if the Stakes be a, his Hazard will be a -x.

Then whenever 'tis his Turn to throw , my Ha- which are not Doublets , can only be combinedFor the lame Reaſon, the 30 Throws of 2 Dice

zard is x ; butwhen it is my Turn, the Value of withfour Throwsof a third Dye,and with but 3

my Hazard is greater.
Throws of a fourth Dye.

Suppoſe I then call it y. Now becauſe of 36

Throws on two Dice, there are 5 which will give

him 6, and 31 which bring it again to my turn to
Wherefore in General this will be the Series.

throw ; I have 5 Chances for nothing and 31 for y, 6x 5. * 4 * 3 * 2. * I XO, &c.

which (by Prop. III. ) is worth ' y. But at firſt I
6 x 6 x 6 x 6 x 6 x 6 x 6 , & c.

ſuppoſed my Hazzard to be x , wherefore y = x ,
wherefore = y. I ſuppoſed likewiſe when it The Under Series is the Summ of all the Chan

was my Turn to throw , that the Value of my Ha- ces ; and the Upper, the Number of Changes a

zard was y : But then I have 6 Chances which gainſt him who undertakes to throw Doublets.
give me 7, and conſequently the Stake ; and 30 Each Series muſt be continued to ſo many

which give my Antagoniſt the Dice ; that is, make Terms, as are the Number of Dice. V. gr. If

my Hazard worth x. So I have 6 Chances for a, one ſhould undertake to throw Doublets, the firſt

bat30x Throw with four Dice, his Adverſary's Hazard is

and 30 for x ; which by Prop. 3. is worth
5x5x4x3

36
360 5

and he hath if : So that

but by the Suppoſition , that is = y = fx , and
6x6x6x6 1296

6a -t30.X 36 'tis 13 to 5 that he throwsDoublets the firſt time

therefore * ; and by Reduction with 4 Dice.

x = da, which is the Value of my Hazard ; In

18 '

35 31
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283 + 4x5 + 119 = 5. For

In Seven Dice, 'tis eaſie to ſee the Chances a. PLEBISCITUM , in the Roman Law, was

gainſtthe Undertaker are nothing, becauſe then whatever was enacted by the Common People,

there muft neceffarily be Doublets. at the Requeſt of the Tribune, or ſome other ple.

beian Magiſtrate.

PLEURA, is a double Membrane, which co

Propoſition XI.
vers all the inward Cavity of the Thorax ; it ariſes

from the Vertebra of the Back, and aſcends on

If Ihavep Chances for a ; q Chances for b ; each ſide upontheRibs, to themiddle of theSter:

and , Chances for c : Iſay, my Expectationis num . It is fixed to the Periofteum of the Ribs,
and to the internal intercoftal Muſcles, and it co

ap+ bg-t- or
worth that is, in Numbers, ſuppo- vers the Midriff. Its Side towardsthe Cavity is

p+ g+ r ſmooth and equal, but that which is fixed tothe

ling p = 2.a= 3.9 = 4.5= b.r = r.c9 the Ribs is rough.

PLOW , an ancient Inſtrument, tho' now not
Value ofmy

Hazard is

7 much uſed at Sea, mentioned in the former Vos

callmy Expectation x , then x muſt be ſuch, as lume; and its Deſcription is thus given by Sir Fo.

having it, I am able topurchaſe as good a Ha nas Moor inhis Navigation.

zard again, in a juft and equal Game. Suppoſe
There is firſt, a Staff, as ALG, oh which a

the Law of thePlaywere this, that I playing with ſmall Arch , as H I, and a Crofs, as e F, are fitted

ſo many others, as with my ſelf, make up the together with three Vanes, as A ao Horizontal

Numberp + q + * ; with as manyofthem as the Vane, B a Shade Vane, and C a Sight Vane;
Number p repreſents, I makethis Bargain, that which is moveable upon theStaff

whoeverwins ſhall give me a, and Iwilldo ſo to

each if I win: With thoſe repreſented by the

Number 9, I bargain to have b if any of them

win, and to give b to each of them if I win my

ſelf ; and with the reſt of the Players, whoſe

Number is r -- 1 , I agree to give or to receive c after

the ſame Manner . Now all being in an equal

Probability to gain , I havep Chances to get a , 9

Chances for b, and r~ i Chances to get c , and

one Chance, i. e . when I win my ſelf , to get

px + 9 * ++* -- ap -abg --r- +-c. which if it be ſuppoſed

equal to c thenI have Chances for a, q Chances

for b, and r Chancesfor c( for juſt now I had r.- I

Chances for it) therefore if px + qx - rx - ap---bq

Lichcoc: Then is x =
ap + ba + or

as it ought

P+9+

to be.

B

E

By this Theorem all the Chances at Hazzard

may eaſily be calculated . Vid. Laws of Chance, p.

87 .

PLEAS of the Steerd. Placita ad Gladium . In

2 H. 3. Ranulph the 3d . Earl of Chefter granted to

his Barons of Cheſhire an ample Charter of Libera

ties ; Exceptis Placitis ad Gladium fuum pertinen . In order to make an Obſervation of the Sun's

tibus. The Reaſon of which was, that William Altitudewith this Inftrument, you muſt fit on the

the Conqueror gave the Earldom of Cheſter to his Horizon -Vane, and then you may place the

Kinſman Hugh ( commonly called 'Lupus) Ance. Shade Vane to any Degree of Altitudein the Divi

ftor to this Earl Ranulph, Tenere ita Libere per Gons of the Arch, lo it exceednot the Altitudeto be

Gladium , ficut ipfe Rex Willhelmus tenuit Angliam obſerved, nor beabove 10 Degrees (which a little

per Coronam . And confonant hereunto, in all In- Practice will ſoon enable youtoguels readily at :)

dictments for Felony, Murder, & c. in that Conn- for in both theſe Caſes the Diviſions on the Staff

ty Palatine, the Form was anciently, Contra Pa- are deficient. Then put on the Sight-Vanė, hold

cem Domini Comitis, Ġladium & Dignitates fuas. up the Inſtrument, and turn theBack of the Arch

PLEBANIA , Ecclefia plebanianis , is a Mother- o the Sun, and move the Sight-Vane on the Staff

Church which hath oneor more ſubordinate Cha- backwards and forwards, till the Shade ofthe

pels . upper Edge ofthe Shade-Vane fall on the upper
PLEBANUS, was ſometimes the Title of a part of the Slit of the Horizon -Vape and that

Rural Dean, becauſe the Deanaries were formerly at the ſame time, looking thro' the Sight-Vanė,

affixed to the Plebanie, or chief Mother Churches you can ſee the Horizon thro' the Horizon -Vane ;

within ſuch a Diſtrict, whichat firſt was uſually for then will the Summ of the Degrees on the

Ten Pariſhes. Sometimes it ſeems to have been Arch and on theStaff be the Altitude, allowing

uled for a Pariſh -Prieſt of ſuch a large Mother for the Height above the Horizon and for Refrac

Church as was exemipefrom the Juriſdiction of the tion, for the Heightabove the Horizon they ủ.

Ordinary, and therefore he had the Authority of ſually allow 6 or 8 Inches.

a Rural Dean committed to him by the Archbi.

fhop; to whom the Church was immediately fub
PLOW -Land, Carucata, was formerly as much

ject:
arable Land as one Plow could plough up in one

Ř i iz Year :

3
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Year. This in the Beginning of the Reign of Labour of the People 2600000o. In Ireland the

Rich. I. was accounted at 60 Acres ; and in the People amountto about 12 Hundred Thouſand.

9th of Rich .I.100Acres is allowed for a Plow- The Corn ſpent in England, at s s. per Buthel

Land. And this Meaſure was very different ac- Wheat, and half a Crown Barley, is worth Ten

cording to Time and Place. Millions per Annum . The Navy of England

PNEUMATICAL Experiments, are ſuch as ( then) required 36000 Men to man it ; other

are made in the exhauſted Receiver of the Air Trade of Shipping about 48000 Men to manage

Pump, in order to diſcover the ſeveral Properties ir. In France, to manage the Shipping . Trade,
of the Air and its Influence on other Bodies. Of he reckons then but 15000 Men. The whole

theſe you may find great Variety in Mr. Boyle's People of France he accounts about 1300C0CO

Works, and inthe Philoſophical Tranſactions ; and and an half ; and thoſe of England, Scotland, and
thoſe made with great Accuracy and Care. Ireland, all together, to be 9 Millions and an half.

PNEUMONICA Vena. See Veng Pneumonica, In the King of England's Dominions are about

in this Vol. 20000 Church-men ; and in France above 270000.

POCKET of Wooll, is the Quantity of half a In our whole Dominions above 40000 Seamen,

Sack. 3 Inſtit. Fol. 96. in France not above 100vo. In England, Scotland ,

POINTS of the Compaſs. See Compaſs and and Ireland, and all other Dominions belonging
Rhumbs. to us, there was then about 60000 Tun of Ship

POLEINE, was a kind of Shoewith a picked ping ; which is worthabout 4 Millions and ahalf

Point turned up at the Toe : Theſe firſt came of Money: The Sea -Line round England, Score

into Faſhion in the Reign of William Rufus, and land and Ireland, and the adjacent līlands, is as
by degrees came to be of that exceſſive Length , bout 3800 Miles.

that in Richard the Second's Time, they were ty'd In the whole World about 300,000000 of Peo :

up to the Knees with Silver or Gold Chains, ac- ple, and not above 80 Millions withwhom the

cording to the Dignity of the Wearer. They Engliſh and Dutch have Commerce. The Value
were forbidden by Edward the Fourth, in the fifth of the Commodities traded for in the whole, noe

Year ofhis Reign, under a great Penalty, to be above 45000000. The Manufactures of England.
worn ſo very long ; but they were not quite diſu- in the whole, exported from England, amount to

fed till the Reignof Henry the Eighth. about scooooo per Ann. Lead, Tin , and Coals,

sooooo l. per Ann. The Value of the French Com

POLITICAL Arithmetick, is the Application modities (then) brought into England, did not ex

of Arithmetical Calculations to the Extent and ceed 1200000 l.per Ann. The whole Call of Enga

Value of Lands, Number of People, Publick Re- land in current Money was then about 600000. l

venues, Taxes, Trade,Commerce, Manufactures, and at 6000odo of Souls, allowing each to ſpend

or whatever relates to the Power, Strength , 171. per Ann. the whole Expence will be 42000000,

Riches, &c. of any Nation or Common -wealth. that is, about 800000 l. a Week . The Rent of

Of this Nature ſeveral Diſcourſes have been Houſes in England was then about 40c0000 l. per

publiſhed ; as Sir William Petty's Political Arith. Annum .

metick , Grant's Obſervations on the Bills of Morta- Dr. Davenant alſo in his Diſcourles on the pub

lity ; Capr. Haley's on thoſe of Breſlaw in Sile- lick Revenues andBalance of Tradeof England,

fia Dr. Davenant's Diſcourſes of Trade, &c . thews the great Uſe of Political Arithmetick in

From theſe kinds of Inquiries and Computations, all the Confiderations about the Revenues and the

Sir William Petty hath advanced, that the Land Management of our Trade ; he gives ſome good

of Holland and Zealand is not above 1000000 of Reaſons why SirWilliam Petty's Number above

Acres, whereas that of France is above 80,000ooo, mentioned are not entirely to be rely'd upon,

and yet thoſe Places are near a third part as rich and therefore advanced others of his own, which

and as ſtrong. That the Rentsof Lands in Hol- are founded upon and ſupported by the Obſer

land to thoſe of France, are about 7 or 8 to 1.vations of the ingenious and induftrious Mr. Grea

That the People of Amſterdam are of thoſe of gory King. Some of the Particulars of which ,
Paris, orLondon, which don't differ, he faith , a - that are moſt uſeful, are theſe : That the Land of

bove a zoth part from one another. That the England is 39 Millions of Acres. The Number

Value of the Shippingof Europe is about 2 Milli- of People, according tothisAccount,is now am
ons of Tuns ; of which the Engliſh have 500000, bout 5545000 Souls, they increaling about 9000

the Dutch 90.000,rbe French rocooo, the Ham- every Year,Allowances being made for Plagues,

burgbers; Danes, Swedes, and Danrzickers, have c. Wars, Shipping, and the Plantations,The

250000, and Spain, Portugal, and Italy, &c. a- People of Landon he reckons at 530000. " Thoſe

bout asmuch. The Value of the Goods export- in the other cities and Market Towns inEngland,

ed rom , France into all the Parts is ſuppoſed at 870,000, and thoſe in the Villagesand Hamlets

Quadruple' to what is fenit into England alone, at 41000oo. The yearly Rent-of the Land he aca

and conſequently in all about 500oooo. What is counts to be 10,000000. That ofthe Houſes and

exported out of Holland into England, is worth Buildings 2,00oooo li per Ann. The Produce of all

3000opo ; and what is exported thence into all kinds of Grain he reckons to be worth 9,075000 li

theWorld ,is 180ooooo. The Money yearly rail- in a Year of moderate Plenty. The Rent of the

edby the French King (in Peace) is about6 Corn. Land annually2,000000 l. and the neat
Millions Sterling ;and all Holland and Zealand Produce above 9 ,cooooo. The Rent of the Paſture

pay about 2100,000!. and all the Provinces toge- Meadows, Woods, Foreſts, Commons, Heaths,

Pabout3000000. That the People of Eng- & c. 7,000000. The Annual Produce byCattle,

land are about 6000000' ; their Expence at 71. in Butter, Cheeſe, and Milk, he thinks, is about

per Annum a Head, 42000000. The Rent of the 2,500000. The Valueof the Wooll yearly ſhorn ,

Lands about 8 Millions, and the Profits of the about 2,000000 : Of Horſes yearly bred, about

Perſonal Eſtate as much. The Profits of all the 250000. Of the Fleſh yearly ſpeat as Food, a

bouc
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bout 3,350000. Of the Tallow and Hides about That there are 25 Millions of Acres in England
600000.: Of the Hay yearly conſumed by Hor- andWales, viz. about 4 Acres to every Head.

ſes, about 1,300000 ; of Hay conſumed by other That but 64 out of 100 of the Children born

Cacole, 1,0000.00. are living ar 6 Years old .

Of the Timber yearly felled for Building That but 40 of 100 are alive at 16 Years End :

500000 l. Of the Wood yearly ſpent in Firing , But 25 out of 100 at 26 Years End.

&c. about 500,000l. The Land of England to its But 16 out of 100 ar 36 Years End.

Inhabitants is now abouc 71 Acres per Head . But to our of roo at 46 Years End,

The Value of the Wheat, Rye and Barley neceſ- But 6 out of 100 at 56 YearsEnd.

ſary for the Suſtenance of England amounts to at But 3 out of 1oo at 60 Years End.

leaſt 6,000000 of Pounds Sterling per An. The But 1 out of 100 at 76 Years End.

Value of the Woollen Manufacture made here That London doubles itſelf in about 64 Years.

is about 8,000000l. per Ann, and our Exports of

all Finds of the Wollen Manufacture do amount Sir William Petty alſo in his Diſcourſe about Dua

to above 2,000000 l. per An. The annual In- plicate Proportion, tells us, that' tis found by Expe

comeofEngland on which the whole People live rience, That there are more Perſons living be

and ſubfift,and out of which Taxes of allkinds tween 16 and 26 than of any other Age : And lay

are paid, isnow ſince the War about 43,000000l; ing down that as a Suppofition :Heinfers,That

That of France 81,000000, and that of Holland the Square Roots of every Number of Mens Ages un

18,250000l, SC, der 16, ( whoſe Root is 4) Memes the Proportion of

the Probability of ſuch perſon's reaching the Age of
The Ingenious Capt. Halley, Geometry Profef 70 Years. v.gr. 'Tis 4 Times more likely that one

for in Oxon , hath made a very exact Eftimate of of 16Years of Age lives to be 70, than a Child

the Degrees of the Mortality of Mankind, drawn of 1 Year old. Tis thrice as probable, That one

from curious Tables of the Births and Burials at of 9 Years lives to 70, as ſuch a new -born Child,

the City of Breßaw , the Capital of Sileſia, with & c.

an Attempt to aſcertain the Price of Annuities up- That the Odds is 5 to 4, that one of 25 dies be

on Lives from thence. This is Publiſhed in Phi- fore one of 16 Years.

loſ. Tranſ. N. And in the Miſcellanea Curio- That ' tis,6 to 5 ( ftillas the SquareRoots ofthe

já, Vol. I. From aTable which he haththere Ages) that one of 36 Years old dies before one of

calculated he derives the following Uſes. 1. To but 35 Years of Age. And ſo on according to any

find theProporţion of Menable to bear Arms in declining Age to 70 ; compared with 4.6 : Which

any Multitude'; which he reckons from 18 to 56 | is nearly the Root of 21 , the Law Age.

Years old ; and accounts about # of the whole.

2. To ſew the differing Degrees of Mortality (or The above -mentioned Mr. Halley, in his Obſer

rather of Vitality) in all Ages ; by which Mcans vations on the Breſlaw Bills of Mortality, faith ;

he finds the Odds there is, that any Perſon of any That 'tis 80 to 1 , a Perſon of 25 Years of Age

Age doch not die in a Year's Time, or before he doth nor die in a Year.

attain ſuch an Age. 3. Tomew at whatNumber That 'tis 5 to one, a Man of 40 lives 7 Years;

of Years,' tis an even Lay that a Perſon of any and that one of 30 may realonably expect to live

AgeIhall die ; and finds for Inſtance , that in an 27 or 28 Years.

even Lay that a Man of 30 Years of age lives And ſo great a Difference is there between the

between 27 and 28 Years. 4. To regulate the Life of Man at different Ages ; that 'tis 100 to

Price of Inſurance upon Ljves : And, s. The Va- 1 , one of 20 lives out a Year ; and but 38 to 1,

luation of Annuities on Lives. 6. How to value that oneof so doth ſo. Whence, and from ſome

two or three Lives after the ſame Manner.And other Obſervations, with great Pains he computed

fromthewhole he makes two very good Obſer- the following Table,Newing the Value ofAnnui.

vations. k. How , unjuſtly ,we complain of the ties for every 5th Year of Life to the 70th .

Shortneſs of our Lives, for it appears, one Half of

thoſe that are born don't live above 17 Years.

A Table of the Value of Annuities2. That the Growth and Increaſe of Mankind is

not fo much ſtinted by any Thing in the Nature

of the Species, as it is from the curious Difficul Age.Years Purchaſe.

ty moft People make of venturing on the State
28

of Marriage. And therefore Celibacy ought to
5 40

be every way diſcouraged by all wife Govern .
13 44ments ; and thoſe who have numerous Families of

15 13Children, to be countenanced and encouraged 33

by gaodLaws, (i, e ) ſuch as the Jus Trium Li

berorum , among the Romans , & c. See on this
25 27Subject alſo Grant's Obſervations on the Bills of
30 72

Mortality ; who reckons that there are 39000
35

ſquare Miles of Land in England.
40 57

Thar in England and Wales there are 4500ooo
9

Souls.

That the People of London are about 640000 ;
50 9

one fourreenth of the People of England.
55 8 51That England and Wales are about 10,000

7 60
Pariſhes.

65 6 54
In Dublin (then) 30000 People.

70 5 32

POLLARDS

1 IO

13

10

20 12 . 78

12

II

II

jo

12

45 . 91

21

60
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POLLARDS, were formerly a kind of Spuri- of all Bodies ariſe from their Patricles being of

'ous Coinuſed in England , but theſe, ás alſo Cro- ſuch a determinate Size or Magnitude : (See Co

cards, Staldings, Eagles, Leaonies, and Sreepings lours. ) Wherefore if weconceive thoſe Particles to

have been long ſincedifuſed. See Matt. Weſt. in be ſo diſpoſed, as that there is as much of Poroſity

Anno. 1299. p. 413., 2 Inft. fol. 577. and Plowden, or Space intersperſed between them as the Quan

fol. 469. tiry of theſe Particles amounts to. And in like

PONTON : The late invented Ponton is a Manner, if you ſuppoſe theſe Particles to be com.

Boat of Tin or rather Latten, eight Yards long poſed of others much lets , and that theſe have as

and cwo broad , having a large Ring at each Cor- much interſperſed Vacuity as their Quantity a

Der : When the Army marches it is laid on amounts to ; and ſo on till at laſt you come to fo

Carriage, and drawn by five Horſes. Each Boat lid Particles without any Pores :Then if in any

hath an Anchor, and Cable, and Baulks, and Cheſts Body there be 3 ( for Inſtance) of theſe Sizes of

belonging to it , The Baulks are ſeven Yards long. Particles, and that the laſt be of the ſolid or leaft

andaboutfive or fix Inches ſquare : The Cheſts Sort ; that Body will have 7 Times as much Vacui.

are Boards joined together by Wooden Bars, ty as Solid Matter. If you ſuppoſe 4 (uch De

about a Yard broad and four Yards long. When greesor Sizes of Particles, andthat the laft and

theſe Pontons are to be uſed, they are dipp'd in- leaſt be ſolid ; the Body will have is Times as

to the Water, and placed about two Yards aſun- much Pores as Solidity. If you imagine any Body

der, having a ſtrong Rope running through the to have 5 ſuch Degrees or Sizes of Particles, it

Rings, which is faſtened on cach Side the River will have 31 Times asmuch Space as Solidity in

you would paſs over, to a Tree, Scake, &c . The teriperſed : And if it have 6 ſuch Sizes of Particles

Baulks or Beams are laid acroſs the Boats at a as before, it will have 63 Times as much Vacuity

due Diſtance, and the Cheſts upon them ; and as Solid Marter, and ſo on . And perhaps in the

theſe are joined cloſe to make a Bridge, over wonderful Confirmation and Fabrick of Natural

' which Foot, Horſe, and even a Train of Artille . Bodies there may be other Proportions of Space to

rymay paſs. Matter to us wholly unknown, whenee 'tis poi

PORES. Sir Is. Newton in his Opticks Thews, līble there may be yet far greater Quantities of Va

that Bodies are much more rare and porous than cuity interſperſed in Bodies.

is commonly believed . Water is 19 times lighter
and conſequently rarer than Gold ; and Gold is ſo PORTA or Vena Porte : Dr. Keil in Animal Sex

rare as very readily and without the laſt Oppofi- cretion, p. 36, 37, &c. thinks that he hath found

tion to tranſmit theMagnetick Effluvia, and eaſily outthe true Uſe of this Vein, (of which you have

to admit:Quick -lilverinto its Pores, and to let a large Deſcription in Vol. I. under Vena Porte )

Water paſs through it ; for a Concave Sphere of which is , that the Bile being to be mixed with the

Gold hath, when filled with Water and folder'dchyle as it comes out of the Stomach into the Duos

up, upon prefing with great Force, let the Wa- denum, could no where be ſo conveniently ſecern

ter ſqueeze through it, and ſtand all over its out- ed from the Blood, as where the Liver is placed :

Gde in multitudes ofſinall Drops like Dew, with - But if all the Branches of the Celiack Artery car

our burſting or cracking theGold, as he was in- ried all the Blood to the Liver, from which the

formed by an Eye-witneſs. Whence we may con- Gall was to be ſeparated ; it is evident, conſide

clude, that Gold hath more Poves than ſolid Parts, ring the nearneſs of the Liver to the Heart, and

and by Conſequence, that Water hath above 40 the inteftine Motion of the Blood , that to viſcid a

Times more Pores than Parts. And he thar falt Secretion as the Galł ks, could never have been

find out an Hypotheſis to ſolve how Water can be formed in the Blood , and conſequently could ne

thus rare, and yet not be capable of Compreſſion verhave been ſecreted by any Gland in that Place.

by Force, may doubtleſs by the ſame Hypotheſis In this Cafe Nature is forced to alter her conftant

make Gold and Water, and all orber Bodies, as Method of ſending the Blood to all the Parts of the

much rarer as he pleaſes. Body by the Arteries. Here the forms a Vein ,

So that Light may find a ready Paſſage thro' (which is no Branch of the Cava , as all the others

tranſparent Subſtances, there being open and free are) and by it ſhe ſends the Blood from the Branch

Space ſufficient for ſuch a Paſſage. We find that es of the Meſenterick and Cæliack Arteries, (after

the Magnet tranſmits its Vertue without any ſen- it hath paſſed thro' all the Inteftines, Stomach,

fible Diminution or Alteration, through all cold Spleen , Call, and Pancreas ) to the Liver. By this

Bodies that are not Magnetick, as Gold , Silver, extraordinary Contrivance the Blood is brought a

Braſs, Glaſs, Water, & c. The gravitating Pow great way about before it arrives at the Liver ;

er of the Sun (if you will explain it Mechanically) and its Celerity is extremely diminiſhed ; ſo that

is tranſmitted entire through all the vaſt Planetary all theCorpuſcles which are to form the Bile, may

Bodies, ſo that with an equable Force ir acts thro ' have ſufficient Time to attract one another, and

all their Parts, even to their very Centres ; i.e. ac- unite before they come to the ſecerning Vefſel.

cording to the Quantity of Matter in each Part. And thus, faith he, have we found out the true

The Rays of Light, let 'em be either Bodiesactu- Uſe of the Porta ; which he confirms afterwards,

ally coming to us from the Sun, or only Motions by ſhewing what Nature doth farther in Proſecu

or Impreſſions upon the Medium , move in Right- tion ofthe fame Deſign ; in increaſing the Cavities

Lines, and are hardlyever, unleſsby greatChance, of all the Arteries as they divide, and that as the

refiected back again in the ſame Right-Line after Trunk of the Meſenterick Artery bears a leffer

their Impingence on Objects ; and yetweſee that Proportion to its Branches than the Aorta does to

Light is tranſmitted to the greateſt Diſtances thro ' its Branches ; ſo the Branches of the Mefenterick

Pellucid Bodies, and that in Right- Lines. Now Artery are likewiſe leſs in Proportion to their con

how Bodies ſhould have Pores ſufficient for theſe jugate Veins than the Aorta is to the Vena Cava:

Effects is hard to conceive, but yet not impoſſible. The deſcending Trunk of the Aorta below the E

For Sir Iſ. Newton hath ſhewn, That the Colours mulgents is to the Vena Cava at the ſame Place,
as
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fullas 324 is to 441. Bur a Branch oftheMeſenterickl becauſe 20 s. did heretofore (with us) weigh a

Artery is to its correſponding Branch of the Porta PoundTroy or 12 Ounces,each of theſeOuncescon

as 9 to 25 : And therefore the Blood in the Bran- tained ſo many Solidi or Shillings , and ſo many De

ches of the Porta moves above 177 Times Slower narii or Pence, as they who govern'd the Money

than it does in the Trunk of the Meſenterick Artery , Matters thought fit, ſometimes more, fometimes

and then only upon the Account of the Increaſe of fewer. The old Saxon Pound did contain 48 Shil

the Diametersof the Veſſels. So neceſſary is it to lings, and each Shilling contained 5 d. ſo that the

abate the Rapid Inteſtine Motion of the Blood, Libra Anglo-Saxonica contained 240 d. When the

which would otherwiſe hinder the Coaleſcence of Pound was reduced 'tis hard to tell exactly, but in

the Particles for the Formation of the Ball. W.the Conqueror's time it contained 20s. ſometimes

PORTABLE Barometer. See Barometer . the Pound was compoſed of 12 Ounces or Ore, and

PORTFIRE, is a Compoſition of Meal, Pow . then the Ora was 20 d. and ſometimes of 15 Ounces

Sulphur and Salt-Petre drove into a Caſe or Ora, and then the Ora was 16d. But tho' either of

of Paper, but not very hard ; 'tis about 9 or theſe may be taken for the Shilling , yet generally

10 Inches long, andis uſed to fire Guns and Mor- it was 20 d. and this was the Value of the Ounce in

tars inſtead of Match . the Libra Denariorum and the Libra Sterlingorum ,

PORTRÈVE, is the Title for the Chief Ma- which are the ſame. See Chro. Preſciofum .
giſtrate in foine Sea - Coaſt Towns : And Cambden POWER of the County, See Pose Comitatus in

in his Brit. faith, the Chief Magiſtrate of London Vol. 1.

WERas

appears by a Charter of his tothis City. In Ro- ally accounted,the Lever, the Balance, the Wedge,
chard the Firſt's Time, the City was governed by or inclined Plane, Screen and the Pulley. About

two Bailiffs appointed by the King ; but preſently theſe Powers (the Nature of which you will ſee
after King Fobn granted them a Mayor for their under thoſe Words, or the Latin Names) there

yearly Magiſtrate. are ſome Univerſal Laws agreed on , which it

PORTIFORIUM, was formerly an Enſign or would be well for Mechanicks, Engine -Makers,

Banner, which was provided in all Cathedral and c. to have in Readineſs in their Minds, teſt ſome
moft Parochial Churches, to be ſolemnly carried ſuch impoffible Whims as the Perpetual Motion ,

in the front of any Proceſſion . &c . Should get Poffeffion of their heads.

PORTMANNIMOTE, ſometimes hath been

uſed for Portmote, which ſee. RUL E I.

PORTMOTE, is a Convention or Meeting of

the Inhabitants of a Port or Burgh , in which ſome The Moving Forces or Powersare to the Weight to

Cuſtomary Duties were anciently paid to the Lord be moved, reciprocally, as the Space paſſed by the

of the Fee. Weight, is to that paſed by the Power..

PORT-NAILS, are ſuch Nails as are uſed to

faften the Hinges to the Ports of Ships... Thus in the Windlace Axis in Peritrochio, & c. the

PORTOISE, aboard a Ship, is the ſame with Circle or Part of ſuch a Periphery , which the Power

Portlaft, or the Gunwale; and asthey ſay the Yard moves, isto the Periphery of the Axis of the Cy.
is down a Portlaſt, when it lies down on the Deck, linder reciprocally as the Weight to the Power.

ſo for a Ship to ride a Portoiſe, is to ride with her And in Pulleys ' tis plain that the Ropes are ſhor

Yards a Portlaſt, or ſtruck down on the Deck. tened in Proportion to the Elevation of theWeights.

PORTRAITS, is the Painters Word for Pi .

ctures of Men and Women (either Heads, or RU LE II.

greater Lengths) drawn from the Life ; and the

Word is uſed to diftinguiſh this kind of Face- The Power or moving Force, and the Weight are

Painting ( as it is often called ) from Hiſtory- reciprocally proportional to their Velocities.
Painting.

POR TSOKNE,the Soke or Liberties of any RÚ LE III.

Port ; i.e. Ciry or Town.

POST, in the Art Military, is ufcdfor any ſort The ſame Force which can lift (ex. gr.) 100 lb. the

of Ground or Place, whether fortified or not, where height of 2 Feet ; will raiſe 200 lb, the height

aBody ofMen can makea Srand, fortify themſelves, but of one Foot,

or be in a Condition to fight an Enemy ; and there- PRAGMATICK Sanction , is a Term in the

fore they ſay the Poſt was relieved, the Poſt was Civil Law for a Lercer written to a Corporation,

quitted , the Poſt was taken Sword in Hand, &c. or any Publick Body, by the Emperour, in anſwer

A Spot of Ground ſeized by a Party to ſecure the to their Requeſt to enquire or know the Law of

Front of an Army and to cover the Pofts that are him . But if this Letter be lent only to particular

behind, they call an Advanced Poſt : And the Ad- Perſons who have conſulted him in the like Cafe,

vance Guard or the Right of the 2 Lines of an Ar- 'cis called a Refcript.

ny, &c. they call the poſt of Honour. PRÆAMBLE, Proæmium , in the Law - ſenſe, is

POSTNATI, are ſuch aswere born in Scotland the Beginning of an Act of Parliament, & c. and

after the Deſcent of that Crown to K. James 1. as it were a Key, to open the Intent of theMakers

And it wasreſolved in the 7th Year of that King's of theActs, and the Miſchiefs deſign'd to be pre

Reign by all the Judges, that ſuch Perſons are no vented or remeļied by the ſame.

Aliens in England . Bur the Ante -Nati or ſuch as PRÆBEND. ' See Prebend, in Vol. 1 .

were born in Scotland before that Time, were PRÆMUŅIENTES, are Writs ſent to every

Aliens as to the Time of their Birth . particular Biſhop to come to Parliament, Premu .

POUND, Libra, contains 12 Ounces ; and tho'nientes, or warning him to bring with him tbe Deans,

now it fignify 20 s. when applied to Money,which and Arch-Deaconswithin his Dioceſs, one Prector for

is but the 3d part of a Pound in Weight, yet it is each Chapter, and two for the Clergy of his Dioceſs.

PRE
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PRECARIA , the ſame which Bedrep, Binddagg addicted to the Cartegian Hypotheſis, mean a kind

or bidendag, a days Work ; which the Tenants of Motion which is impreſſed upon and propagated

of ſome Manners are bound. by their Tenure to do through Fluid Medium . Andby this they would

for their Lord in Harveſt: See the great Book of explain all the Phänomena of Light and Colours,

the Cuſtoms of the Abbey of Battel, Tit. Apeldar- as well as of many other Effects ; by certain new

bam. fol. 60.
Modifications which do there happen to the

PRECEPTORIE, or Commanderie. As the lar- Rays of Light, as they are uſually called. But as

ger Monaſteries had formerly their remote Coun- our Excellent Sir IS. Newton Thews, (p. 307 of the

try Cells whichwere Subordinate to the Mother- Latin Edition of his Opticks) this is a Miſtake.

houſe of Religion ; ſo the Knights Templars and
For if Light (for Inſtance) confifted only in

Hoſpitalars fent part of their Fraternity to fome Presſure, propagated without Actual Motion, it
country Cell,which was govern'd by a Perſon whom could not therefore agitate and warm ſuch Bo

they called a Præceptor or Commander : And thence dies as Reflect and Refract it : And it it confifted

the Place wascalled a Præceptorie or Commandrie : in an Inſtantaneous Motion, or one propagated to

and all theſe were Subject to the Prime Body, who all Diſtances in an Inſtant ; as lome have advan

had their Principal Seats in London. Kennet's Pa - ced ; there would be required an Infinite vis or

roch . Antiqu. Sixteen of theſe Præceptories we have Force, to produce that Motion, every Moment,

the Names of ; viz. Crelling Temple, Balſall, Shen - in every Lucent Particle. And if Light confifted

gay, Newland, Tevely, Wicham , Temple-Brue, Wal- either in Preſſure, or in Motion propagated in a

lington, Rothely , Ovennington, Temple-Combe, Tre- Fluid Medium, whether inſtantaneouſly or in Time,

bigh, Ribſtan , Mount St. John, Temple-News. Sum, it muſt from thence come to paſs, that it ſhould

and Temple-Church. inflect itſelf in umbram . For Preſſure or Morion

PRECIPE quod Reddat, is a Writ of a great in a Fluid Medium cannot be propagated in Right
Diverſity-both in its form anduſe : For which See Lines,beyond any Obftacle which ſhall hinder any
Ingreffus and Entry. This form is extended as Part of the Motion ; but will inflect and diffuſe it

well to a Writ of Right as to other Writs of Entry ſelf every way into thoſe Parts of the Quieicent

or Poffeffion . Tis called ſometimes a Writ of Right Mediumwhich lie beyond the faid Obſtacle .

Cloſe as a Thus the Force of Gravity tends downward , but

PRECIPE in Capite, where it iſſueth for the the Preſſure, which ariſes from that Force of Gra

Tenants holding of the King in Chief as of his vity tends every way with an Equable Force : And

Crown, and not of him, as of any Honour, Caſtle withequal Eaſe and Force , is propagated in Crook

or Mannor. Sometimes alſo ' tis called a Writ of ed Lines as in Straight. Waves on the Surface of

Right Patent, as when it iſlues out of the Chancery Water while they Nide by the Sides of any Large

Patent ; i . e . open to any Lords Court for any Obſtacle, do inflect, dilate and diffuſe themſelves

of his Tenants deforc'd againſt the Deforcer, and by Degrees, into the Quieſcent Water lying beyond

muſt be determined there. the Obſtacle. The Waves, Pulſes, or Vibrations

PRECONTRACT, is a Contract ( uſually un- of our Air in which Sounds confift, do manifeſtly
derſtood of Marriage) which was made before a- inflect themſelves, tho' not ſo much as the Waves

nother Contract, and conſequently as far as 'tis of Water; for the Sound of a Bell or of a Cannon,
contrary to and inconGftent with, annuls the latter. can be heard over a Hill, which intercepts the Sono

PRE-EMPTION , was formerlyallowed to the rous Object from our Sight: And Sounds will be

Crowns Purveyor , to have the firſt buying of all propagated as eaſily thro' Crooked Tubes, as thro

Corn, other Proviſions, & c. before others. See 12 Straight : But Light is never obſerved to go_in
Car. c . 24 . Curve Lines nor to inflect it ſelf in Umbram. For

PRE-FINE, (in Law) is that Fine which is the fixed Stars do immediately diſappear on the

paid on Suing out the Writ of Covenant. Interpoſition of any of the Planets, as well as

PREMUNIRE. See PRÆMUNIRE. ſome Parts of the Suns Body, by the Interpofition

PREPOSITUS Viud, ſome will have to be the of the Moon, Venus or Mercury.

Conſtable of a Town, or Petit Conſtable. Tis alſo PREST Money, from the French Preft, ready ;

ſometimes uſed for a Reeve: For others ſay in our is Money given to Soldierswhen they are Prejt :

Old Records, it ſignifies the Reeve or Bailiff of And binds ſuch as receive it to be ready at Come

the Lord of the Männor who is ſometimes called mand at all Times appointed by their Officers.

Serviens Ville . But by the Laws of K. Henry. I. PREST Sail : A Ship at Sea is ſaid to carry a

the Lord anſwered for the Town where he was preſt Sail, when the carries all that ſhe can poffi

Reſident : Where he was not preſent his Deputy bly Croud : Which is ſometimes done in giving

or Seneſchal was reſponſible if he were a Baron. Chaſe to an Enemy : But 'tis a dangerous Expe.

But if neither of them could be preſent, then the riment and ought not to be tryed often, left a Ship

Præpofitus & quatuor de unaquq; villa, the Reeve Mould over-ſet, or bring her Mafts by the Board ,

and 4 of the moſt Subftantial'Inhabitants were in which latter Caſe the will become a Prey to

Summoned in. the Enemy.

PRESBYTERIUM , the Presbytery ; The Choir PRESTATION Money, was according to

or Chancel of a Church ; ſo called becauſe that ſome, a Sum of Money paid by the Arch -Deacons

Place was appropriated to the Biſhops and Prieſts ; to the Biſhops annually pro Exteriori Juriſdi ione :

and other Clergy, while the Lairy were confined But others ſay it was a Subfidium Charitativum ,

to the Nave and Body of the Churcb, Cowel's In- which in reaſonable Cauſes a Biſhop might require

terpreter:
of his Clergy.

PRESIDENT, in a Legal Senſe, is the Crowns PRETENSED Right or Title : Jus Prætenfum ;

Lieutenant in a Province or Function : As the pre- where one is in Poffeffion of Lands or Tenements,

fident of Wales, York, Berwick ; of the King's and another who is out, claims it and ſues for it.
Council, &c . Here the Pretenſed Right or Title , is ſaid to be in

PRESSURE ; by this Word ſome Philoſophers, him who doth thus Claim or Sue.
PREVA
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PREVARICATION , In the Civil Law , is the Bodleian Library , is a Note writter which

where an Informer colludes with the Defendant, mention's one Fohannes Fauftus, as Coadjutor to

and ſomakesonly a feigned Proſecution.
Guttersburgh, as alſo Peter Scheffer, on ihe ſame

PREVENTER Rope,in a Ship, is a ſmall Rope Account and this Scheffer , Job . Arnoldus in Li

uſed to ſecure the Ties, ſo that ifone Part Mould bello de Chalcographic Inventione, makes the Inveno

break, the other may not run thro’ the Ram-head. ter ofthe Matrices. Theſe three work'd together

See Ropes in Vol. I. a while, and then parted .

PRICK - Pofts, in a Building, are ſuch as are There is alſo another Nore written in á later

framed into the Breaft-Summersbetween the prin- Hand , in the ſaid t'ook , which refers the firſt Inven

cipal Pofts for ftrengthning the Carcaſe of the cion ofPrinting to the Year 1453; but'moft to the

Houſe. Year above-mentioned by Dr. Wallis,viz. 1460 ;"**

PRIDIAL Services. See Services. Next to theſe cwo Places of Mentz and Harlem ,

PRIMAGE, is a Dury due to the Mariners and it ſeemsto have been practiisd firſt ac our Univers

Sailors for theloadingof any Ship at the setting fity of Oxon in England: For K. H.-6, and Thomas-

forth from any Haven . Anno 32. H. 8. c. 14. Bouchier, then A. B. of Canterbury, fent Wm . Tura ?

which in fome Places is a Penny in the Pound : ner, Maſter of the Robe, and Wm. Caxton, Mere

In others Sixpence for every Pack or Bayl, & c. chant of London , over to Harlem to learn this Art,

according to the Cuſtom of the Place. who privately prevailed with one Frederic Corfelés,

PRIMES, are the firſt larger Diviſions of the (an Under Workman) for a Sụm of Money to

Gingle Number on Gunter's Line of Proportion, come over hither ; who did ſo, and at Oxford ler

whoſe next Subdiviſions are called Tenths, & c. up the Art of Printing, before it was uſed any

See Line of Proportion . where elſe, except in Mentz and Harlem . And

PRIMÆ VIÆ. See Vie Prime. there is a Treatiſe, ſaid to be of S. Ferom , becauſe

PRIMITIÆ,Firſt- Fruits : Inour Law, the found in his Works) but in Reality ofRuffinuson

Profits, after Avoidance, of every ſpiritual Living the Creed, printed at Oxon in a broad Octavo, in

as rated in the King's Books, for one year. the Year 1468, which is but 3 Years after the E.

PRINCIPALPojis, in any wooden Building, dition of Tully's Offices át.Mentz ;,and perhaps'is

are the Corner Poſts, which are tennanted into the one of the firſt Books printed on Paper, for that

Ground Plates below , and the raiſing Plates above, of Tully was on Vellum . Soon after this,Caxton

i. e. into the Beams of the Roof. ( who firſt brought ir, as is ſuppoſed, to Oxford ) ".

PRINTING . There is a Diſpute between the promoted it to London ; which Baker in his Chro , i

Towns of Harlem in Holland , and Mentz in Ger- nicle faith was about 1471: But Moxon in his Art

many, about the Invention of this noble Art. of Printing ſaith, he had not ſeen any Books prin

The Harlemers ſay, that Laurenzs Janks Koſter ted at London before 1480 ; about which Time ir

of Harlem , was the firſt Inventer of Printing , A.D. was received in Italy, Germany, &c.

1430. But that at firſt he uſed only woodenBlocks In Philos. Tranſa &tion's, N. 288, and 310, there

or Plates, (like thoſe uſed in China and ſome other is this further Account of the Riſe and Progreſs of

Eaſtern Countries, where that kind of Printing the Art of Printing.

hath been much longer in Uſe, and perhaps gave Boxhornius Schrevelius, and other Authors ſay,

the firſt Hint to ourManner of Printingnow in That Kofter could not, nor did he in Fact print ſo

Uſe ; ) tho'after ſome Time he left thoſe off, and large a Book as the Speculum Salutis, without gra

cut Gngle Letters in Steel , which he ſunk into dual Improvements ;and his firſt Eſſays were on

Copper Matrices, and fitting theminto Iron Molds, ſmall and looſeLeaves of Paper before he attenip
caft ſingle Letters ofMetal in theſe Matrices. ted whole Books .

They ſay alſo, that his Companion John Gutten.
in the Bodleian Library at Oxford, are two

burgh Role his Tools away while he was at Church, Books, andin that of Benner Coll. in Cambridge is
and with them went to Montz in Germany ; where another very ancient printed Book, printed only

ſetting his ſtolen Inſtruments to work, he claim'd on one Şide of the Paper ; the whole wrought, or ,

the firit Invention ofthis Art before Koſter did his. caſt on Wood, nor ſet of compoſed with Printing

To prove this, they ſay that one Rabbi Joſeph, Letter, and printed with Writing -Ink ; which do

a Jew, in his Chronicle ,"mentions a printed Book ſufficiently ſhew that they were done when this

that he ſaw at Venice in the Year 5288, according Art was in irs Infancy, and are very probably the

to the Jewith Account, and of ours, 1428, as may Work of Koſter ; but they are without Date or
be ſeen in Per. Scriverius. Printer's Name.

But notwithſtanding all this, and alſo what they Koſter had an Affiftantwhoſe Namë wasFohnFuſt,

ſay further of a Book entituled De Spiegel, which or as ſomewritehim Fauſt or Fauſtus ; from whom

they ſhew printed at Harlem in Durch and Latin, he took an Oath of Secrecy, as Schrevelius rells us,

tho' without Dare ; but they pretend it to be the but Fuſt ran away with Kofter's Tools and Materi

firft that ever was printed : Notwithſtanding this, als,and in ſome time ſet up a Printing-PreſsatMentz ,

lays Moxon, Guttenburgh of Mentz is more gene. where he was affifted by his Servantföhn Scheffer ,

rally taken for the Inventer of Princing, than Ko- a young Man of a good Genius, and who after

fter of Harlem . wards married his Daughter, and became his Part

Dr. Wallis faith ,thisArt was firſt invented about ner. They tell a Scoty alſo of Fuft's going to Paris,

the Year 1450, and was practiſed in Germany im. but whether before or after he ſettled at Mentz , is

mediately, but whether firft at Mentz or Harlem , uncertain, andoffering there a great number of prin ..

he determines not. He faith the Book which bears ted Bibles to Sale, as if they were Manuſcripts :

the Repure of being the firſt that ever was printed , But the French conſidering the Number of theſe

is Tully's Offices ; which was printed in the Year Books, and their exact Conformity one tu another

1465 or 1466 ; for the Copy of it in the Bodleian thronghout the whole, to a Line, a Word ,a Letter,

Library in Oxon, diſagrees a Year with that in the nay even to a Point, and that the beft of Book -wria

Library of C. C. College there. In that Book in cers could not be thus exact, forc'd the Secret out of
Vol. II. Sir him ,

1
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him, by either actually indicting him for a Magi- j to be, that Cards are as old as H.6 . nothing ſeems

cian, or threatning him at leaſt fo to do ; and to give a better Hint to the Invention of Printing

this 'tis ſaid gave Riſe to the Story ofDr. Fau - than Card -making, as is evident by the firſt Spe

ftus.
cimen of Printing at Harlem ; and by thoſe Books

And ' cis probable about this Timemany printed above-mentioned in the Bodleian Library,and

Books were told up and down for Manuſcripts. chat of Bennet-College in Cambridge.

' Tis not certain in whar Year Fuft and Scheffer The cutting of the Molds or Blocks for making

began firſt towork at Mentz. But Schrevelius our Playing Cards, is after the ſame Manner as

ſaith , Fauftus (as he calls him ) printed Alexandri that of the old Books firſt printed at Harlem . They

Do &trinale cum Petri Hiſpani Tractatibus, A. D. lay a Sheet of wet or moift Paper on the Form or

1442. And Lamberius in Comment. de Biblioth. Block, being firſt lightly bruſhed over with Ink

Cæf. Lib . 2. p.988. faith , that he brought from made of Lamp- Blackmixt with Starch and Water.

Inſpruck to the Imperial Library at Vienna, a Pfal. Then they rub it off with a round Lift with their

ter printed on Parchment by Fult and Scheffer ,1457. Hand, which is donewith great Expedition. They

And ſoon after this Date many Books were prin- colour the Court Cards by the help of ſeveralPats

ced , which are ſtill in Being : as the Durandus in terns or Stanefiles, as they call them ; being Cards

theLibrary of Baſil,printed1458. Johannis Johan. Paper cut thro' with a Penknife for every Colour,

nenfis Catholicon , in his Majeity's Library, prin- as Red, &c. ( for atthe firſt Printing, the Card hath

ted1460. The Latin Bible of1462 inthe French only a meer Out-line.) Theſe Patterns are pain

King's Library, all before the Tully's Offices above- red with Oil-Coloursto keep them from wearing

mentioned ; which was not printed till 1465 or out by the Bruſhes ; for they lay it upon the Pi

1466. The firſt Book printed here in England, Cure, and by liding a Bruſh that is full and looſe

was the Rufinus, printed atOxford 1468, as was over the Pattern, it fixes theColour into the cut

ſaid before . But they practiſed the Art earlier in Holes, and leaves it on the Print that is to be a

other Countries ; and in particular, it was uſed Card ; and ſo they go thro' with all the Colours

at Rome in the Palace of Maximi, A. D. 1455, on the Cards : This very probably was the Way

by Conrad. Sweynheim , and Arnold Pannarty, both of their firſt printing at Harlem , as might have

Germans, and who continued Printers there many been diſcovered before this, if they had confider'd

Years after, as Martellinus in his Romé Sacre af- that the Great Letters in our old MSS. (of 900

firms. Years old) are done by the Illuminators, after this

Somethink that Paper, (made of Linnen Rags) of Card -making.

was firſtmade at Bafil, by ſome Greeks, who fled The next Form of Printing in Harlem was by

out of their Country after Conftantinoplewasſackt, cutting whole Forms in Wood fromMSS. exactly

Å . D.1452 ; and this in Imitation of the Cotton written, and without Pictures. Such perhaps was

Paper uſed inthe Levant. Cerrain it is the Cotton the Donatls, which might bear Date about 1450 ;

Paper
hath been of very ancient uſe in the Eaſt ; ſomeſay, 1440. This appears plain, faith Mr.

there being in the Bodleian Library an Arabick Bagford, from Copy Books which we have ſeen

Manuſcript famong thoſe the UniverGity bought printed at Rome, Venice, Switzerland, and England,

of Dr. Huntingdon) written in the 427th year ofthe as high as 1500.

Hegira, which is A. D. 1049, on this paper ; and The third way of Printing was with fingle Types

ſome there are without Dates, which ſeem older. made of Wood ; but who invented this is not

And asforthe Linnen-Rag- Paper, it muſt be known ; it was at firſt efteemed ſo great a Rarity ,
much older than 1452 ; for in the Archives of the that the Printers carried about their Lettets in

Library oftheDean and Chapter of Canterbury, Bags at their Backs, and got Money atgreat

there is an Inventory, on our Paper, of the Goods Mens Houſesby printing the Names of the Fami,

of Henry Prior of Chriſt'sChurch there, that is in the ly, Epitaphs, Songs, and other ſmall Pamphlets.

20th Year of Edw. 3. which is A.D. 1346. and in The fourth Improvement of this noble Art was

the Cotton Library are ſeveral Writings, on our Pa- the Invention of Single Types made of ' Metal :

pér, as high at leaſt as the 15th of Edw . 3 . which is owing to Peter Scheffer,above-mentioned,

Some think the Rolling -Preſs was invented by firſt Servant, and then Son-in -law to Fauftus, who

Lipfius ; but there is a printed Book in the Bod - work'd at Mentz. Sometimes you havethe Names

leian Library, (placed Laud.p. 138.) being a Mif- of theſe two Men printed at the End oftheir Books,

Sale ſecundum ufum Ecclef. Herbipolenfis, ( i . e. and ſometimes not ; ſometimes with Dates ashigh

Wurtzburgh) in Germany. At theBeginning of as the Year 1457, and as low as 1490 .

this Book is an Inſtrument of Rodulfusthe A.B. of As for John Guttenburgh, who by many Authors

this Church, containing the Reaſons of the Publi- is ſaid to be the firſt Inventor of Printing, we can

cation of this Miſale, and inſtead ofa Seal, there is not find oneBook with his Name and Printing.

annexed a Printengraven ofthe Arms of the See, As the firſt Harlem Printing was only a Book

& c . very finely done (for that Time, for 'twas be with Pictures, and the Impreſſion taken off with

före Durer) and on which are evident Marks of a Lift coiled up, as our Card-makers donow uſe ;

the Prellure by the Plate, with ſome Touches of ſo when they came to uſe ſingle Types, they made

Ink at the Edges, & c. which all that havefeen it uſe of ſtrongerPaper, with Vellum and Parchment,

judge to be plain Marks of its being done or and then the Preſswasfirſt uſed ; tho' afterwards

Wrought off in a Rolling - Prefs. And there are much improved ;as was their Printing- Ink.

ſufficient Reaſons to prove that this 'Bock is as an- Rolling-Preſs-Printing was not uſed in England

cient as 1481 . till K. JamesI. and then brought hither from Ant

Mr. Bagford thinks wehad not the firſt Hint of werp by our induſtrious Fohn Speed.

Printing from the Chineſes, of whom we had no As to the Art or Practice of Printing it felf,' tis

Knowledge hardly, when this Art was invented : ſo uſeful to the Common -wealth of Learning, to

But rather from old Medals, Scals, &c. and the hiave it better underſtood by Authors and Editors

Letters on them. But if it be certain, as it ſeems of Books than it uſually is,' that I ſhall here give

a full
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Of Cafes.

1

a full but ſuccinct Account of the whole Matter In the Choice of his Letter, a Printer hath great

from Mr. Moxon's Mechanick Exerciſes of Print- Scope tofhew his Judgment and Skill as to their

ing ; and from what Icould collect from my own Shape,& c. and I think in the whole, the Prefe
Obſervation, or get by Information. rence muſt be given to the Dutch Types or Let

The principal Officer in this Affair is called the ters: But be their Shapewhat it will, the Letters

Maſter Printer : Who contrives or finds a Room muſt be deep cut, that they may print clear, laſt

or Rooms, for ſetting up what they call a Printing longer,and be leſs ſubjectto entertain Picks. They

Houſe ; or who furniſhes a properPlace , with all muſt alſo be deep funk in the Matrices, left the

Tools and Inſtruments uſed in Printing. Bottom Line of a Page ſhould Beard ; and theBeard

And firſt he muftconſider what Number of Pref- muſt alſo be well cut off by theLetter Founder.

Ses and Cafes he ſhall want that his Room may be There muſt be provided alſo Braſs Rules of about

proportionate tohisNumber. They uſuallyallow 16 Inches long ;forthe Compoſitor to cut intoſuch

about 7 Foot ſquare on the Floor, for each Press. : Lengths as his Workrequires : Thele Rulesmuſt be
And for every Frameof Caſes, which holds 2 pair | exactly Letter bigh ;forif theyare much tohigh they
of Cafes, viz. a pair of Roman and a pair of Ita- cut thro' the Paper, Tympans, and Blankets : And

lick, five Foot in Lengthand 4 in Breadth ; tho' if but a little ſo, their shoulder or Beard willprint

they contain but2Footand 9 Inches : Butthen black; and they will alſo bearthe Platten offthe Let
Room enough will be left to paſs freely between ters that ſtand near them, fo that thoſeLetterswillnot

the Frames . Print at all , and if they be too Low , then the Rules

The Cafes, muſt be ſo placed that the Lightmay themſelves will not Print. Theſe Rules muſt alſo

fall to the left Hand of the Compoſitor ; orelſe his be ſtraight all their whole Length: Their Edges of
Hand will interpoſe between theLightand hisEyes, equalBreadth and neither too thick nor too chin :

andſo fhadow or obſcure theLetter he is to takeup. and the Braſs ſhould be very well Planifbed, that

The Preſſes allo muſt be ſo placed as that the it may be Stiff and Strong.

Light may fall from a Window right before the

Form and Tympan .

The Correcting Stone, or Stones muſt alſo ſtand

againſt a good Light ; and as near as can be in What they call a pair of Caſes is an Upper and

the Middle of the Room, if there be but one, that a Lower one : They are uſually both of equal

the ſeveral compoſitors, may come the better to it . Length, Breadth and Depth : viz. 2 Foot 9 Inches

In ſome Corner of the Room with a Sink un- long, one Foot 4 Inches broad, and about one Inch

der it, muft the Lee Trough and Rixſing Trough be deep beſides the bottom Board . Theſe Caſes are

placed ; or in ſome other Place if there be Room encompaſſed about with a Frame about of an

enough .
Inch broad ; that the Ends of the ſeveral Partitions

The Diſtributing Frame, ſtands alſo pretty near may be ler into the Subftance of the Frame :buc
the Middle of the Room , and round about the the hithermoft Side of the Frame is about Inch

Sides Neft Frames maybe placed to hold the caſes, higher than the other Sides, that when eitherthe

that lie out of preſent Uſe ; and the Letter Boards, Galley, or another pair of Caſes are ſet upon them,

with Forms ſet on them ; that both the Cafes and the Bottom edge of the Galley, or oftheſe Caſes may

the Forms,may be the better ſecured from running ſtop againſt that higher Frame and not Nide off.

to Pye. Both upper and Lower Caſe have a thick Partition

Having thus contrived his Room or Rooms to about of an Inch broad'; but the Diviſions forthe
the beſtAdvantage ; it is to be next furniſhed with ſeveral Boxes of theUpper and Lower Cafesare not

itsproper Materialsas Letter, Cafes, Presses, Chaſes, alike: For each half ofthe lengthof the Upper Cafe
c. of which next in Order. is divided into 7 equal Parts, and its Breadth into

Of Letter . 7 alſo ; ſo that the whole makes 49 Boxes. But

The Printer muſt be provided with a good the 2 half Lengths of the Lower Caſe are divided

Fount as they call it , or Found of Letter, and of each into 8 equal Parts, and its Breadth into 7 :

all Bodies : For moft Printing Houſes have all thele And yet not throughout ſo neither, but the Lower

that Fellow , except the two firſt : And the Dutch Caſe hath 4 ſeveral Sizes of Boxes.

(and I believe the French of late) have ſeveral Theſe Caſes ſhould be placed in good fubftanti:

other Bodies, and we have one more, which is al Frames ; which ſhould be ſo placed with an

ſometimes uſed in England which they call a Small eafy Declivity, that the Compoſitor may the better
Pica : But this differs bur little from the Pica. ſee and come at his Letters.

Theſe Bodies, are commonly caſt with a Roman,

Italick, and ſometimes an Engliſh Face : But the Of the Galley.

Printer hath alſo ſome Bodies with Hebrew , Syri

ack. Greek , and with the Muſick Face : As alſo Theſe Galleys are of different Sizes according to

Characters Mathematical, Chymical, Algebraical, the Page to be compoſed .They are commotilymnade

& c. The following Table ſhews the Names and of 2 Flat wainſcot Boards each of or of an Inch

Sizes of thele ſeveral Bodies : Or what Number of in Thickneſs : The uppermoſt to fide in Groovesof

each Body is contained ina Foor. the Frame cloſe down to the undermoft . The 3

Pearl 148 Sides of the Frame are fixed faſt and ſquare down

Nompareil 150 on the upper Plain of the undermoff Board , to
Brevier ſtand about of the height of the Letter above the

Long Primer 92 Superficies of the Slice .

Pica 75
> contain'd in a Foor. The Sides of the Frame muſt be broad enough

Engliſh
66 to admit of a pretty many good ſtrong Oaken Pins

Great Primer so along the sides, to be drove hard into thebottom.

Double Pica Board, and almoft quite through the sides of the

Two Lined Engliſh Frame, that the Frame may be firmly fixt to it ;

Great Cannon 1711 buc

II2

38

ol
33
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but they muſtnot be glewed ; becauſe the Compo- INiding Meaſures faſt down to the Bottom : So as

ficor may have fometimes Occaſion to wer the page theſe ſliding Meaſures may be ſer nearer or further

in the Galley
from the Head, as the meaſure of the page requires.

Of the Correding Stone.

d

This Stone is made of Marble, Purbeck, or any

other Stone that may be made flat and ſmooth : It

ſhould be capacious enough to hold two Chales or
b

more ; that the Compoſitor on Occaſion, may ſet

ſome Pages by on it ready to Impoſe, tho'cwo Cha- In the Figure annexed « is the Head of the Coma

ſes lie on the Stone : So that it may be about 2 Footpofing Stick, bb the Bottom , co the Back, d the

broad and 4 ; .Feet long. Itmuſt be placed on a Lower Sliding Meaſure orCheck, e the Upper Sli
ſtrongFrame like a Table about 3 Foot one Inch ding Meaſure or Check, ff the Male Screw , g the

from the Ground or Floor.
Female Screw.

The Lower ſiding Meaſure is a pretty thick Iron

Of Letter Boards arid Paper Boards. Plate, as broad as the Inſide of the Bottom ; about

4 Inches in length : And in its Middle is a Groove,

1 etter Boards, are to lay the Letters on , and are quite thro' it, withinabout half an Inch of each

oblong Squares ; about 2 Foot long, 18 Inch . broad End, to receive the Shank of the Screw .

and 1 an Inch thick : Theſe ſhould be madeftrong, On the fore End of this Plate ſtands fquare ano.

and clampt on the under ſide within about 4 Inchesther Iron Head about a Brevier thick, and reach

of either End with Pieces of about 2 Inches ſquare ing as high as the Top of the Back. The Upper

as well to keep them from warping, as that the Niding Meaſure is made juſt like the Lower, only s

Compoſitors may eaſily take them to remove them , of anInch Shorter. Between theſe 2 ſliding Meas

Paper Boardsare only to ſet Heaps of Paper on, and ſures,they can compoſe Marginal Notes to any

to preſs the paper with.
Breadth.

The Compoſitor uſes a Bodkin of Steel of about

Of Furniture, Such as 2 Inches in length from the Shauk of the Handle :

the Handle is of ſoft Wood ; that when 'tis knock

Head-ſticks, &c . muſt be made of dry Wainſcot on the Face of any ſingle Letter, which happens to

that they may not fhrink when the Form ſtand ſtand too high, it may not batter it.

by ; they are Quadrate High , Straight , and of

an even Thickneſs all their Length : and both theſe Of Chaſes.

and Side- ſticks are called Riglet, if they are not

aliove an Inch in Thickneſs. Theſe are Iron Frames about 22 Inches long, 18
Side- ſticks, and Foot -ſticks, are ofthe ſame height broad , and ; Inch and ſ thick, and the breadth of

with the Head -ſticks ; the latter ſerving to decer. the Iron on every Side is ofan Inch úſually, but
mine the Breadth , at Bottom and Top ; as the it ſhould be an entire Inch : All the sidesmuſtbe

Side- Sticks do the length of each Page.
truly ſquare to one another ; that when 'tis laid on

Gutter-ſticks, are uſed to ſet berween Pages, on the Correcting Stone, it may lie truly flat, and the

either Side the Croſſes, as in 8vos, 12mos. 16mos. out and inſide muſt be filed ſtraight and ſmooth.

and Forms upwards.
Each Chafe hath 2 Croſſes belonging to ir : One

There are Quoins alſo uſed to lock up the Forms, shorter than the other ; they are ſquare to one ano

or wedge them ſo cloſe together (with aMallet and ther and are called the short and the Long Crofs.

Shooting -ſtick) both on the sides and Head and They have at each End a male Dove- tail filed be

Foot of the Page, that every Letter bearing hard vil-way from the under to che upperſide of the
againſt every other Letter, the whole FormmayRife, Croſs, ſo that the underſide of the Dove-tail is

asyou will ſee hereafter. The Shooting - ſtick, ſhould narrower than the upper : Theſe Male-dove-tails,

be of Box , and is of a wedge -like Shape and of are fired into Female ones, filed in the Inſide of the

about 6 Inches long. Chaſe ; and which are alſo wider on the upper Side

There is alſo a Dresſing block, uſually made of of the Chaſe, tban on the under, that the upper

Pear Tree,about3 Inches ſquare and an Inch high ; Side of the Croſs may not fall thro’ the lower Side.

its uſe is by being run over the Face of theForm , The Sbort-Croſs is thus dove-tailed into the Middle

and gently knockt there with the Head of the of the 2 long Sidesof theChafe ; and the Long Croſs

Shooting-ſtick, to preſs down ſuch Letters, as may into the Middle of the 2 other Sides. The short

happen to ſtand higher than the reft.
Croſs is moveable alſo in the Chafe about 3 Inches

from the Middle. The Middle of theſe 2 Crof .

Of the Compoſing Stick.
Yes, are filed or notched half Way thro', one on its

upper, the other on irs under Side, that they may

This is made of a thin Iron Plate, about 1oInches be ler into one another, and in the Middle between

longand doubledup ſquare ſo as that thebottommay the 2 Edges of the upper Side ofthe Short Crofs are

be Inch and broad, and the Back about an entire made 2 Grooves parallel to the 2 Sides ofthe Crofs,

Inch broad . At the further End of the Iron Plate ſo beginning at about 2 Inches from each End : They

doubled up, is foldered on an Iron Head which are an Inch deep all theway, and about of an

muft ſtand square to the Bottom , about the thick. Inch broad, that the Points may fall into them .

neſs of a Long. Primmer : But all its outerEdges are The Short Croſs is about of an Inch thick ; and

baGil'd and filed away into amoulding.About 2 In- the Long about half as much.

ches from this Head and in the Bottom , is begun a See their Figure as they lie on the Correcting -ſtone.

Row of round Holes about an Inch aſunder to re

ceive the Shank of the Male Scrow , that Screws the
OF

1
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Of the Preſs. Black, of Xinjterdam 3 who was éminent notonly

The Printing Preſs,whoſe Figure is here annes. for his goodandgreatPrinting, but alſo forhis
ed ,was invented by the famous Willem Fonfca Globes and Geographical Maps and Charts,

T
i
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'Tis called theNew Preſs by Moxon,who faith, der this Bar is bowed with an obtuſe Angle, that

ir was ( in 1683) but little known in England, but the Preſs-manmay the more eaſily and readily catch

generally uſed in Holland, and ismuch better,and at it, to draw itswooden Handle q within its reach.
more commodious than the common Printing- ýr, Are the Hind-poſts, which ſtand at a Foot

Preſs.
Diſtance from the hind fides of the Cheeks ; they

da; Renreſent its Feet, which are 2 Feet 9 In - are 3 Foot 4 Inches long beſides the Tenons,and 4

ches' long, s deep, and 6 broad , having their Inches thick, and ſquare every way. Theſe hind

Outſides truly ſquare.
Poſts have lix Railsfitted to them, and marked ss ,

bb, Are theCheeks, which are s Foot roInches and called the Hind -Rails.

long beſides the Tenons of the Top and Bottom , t 1 , Are the Wedges of the Tillf.

8 Inches broad, and 4 and a half thick. uu, The Mortices of the Cheeks bb .

d, Is a Plank called the Winter, which is in * XXX , yy, Expreſs the Çarriage ; whoſe Plank

Length beſides the Tenons, a Foot 9 Inches $, in is of Elman Inch and half thick, 4 Foot long, and
Breadth 8 Inches, and its Depth 9 Inches! I Foot 8 Inches broad . On this plank atics fore

c, Is the Cap,orTopof all the Preſs, being 3 end is firmly nailed down a ſquare Frame 2 Foot 4

Foot and 1 Inch long , 41 Inches deep, and 9 : In- Inches long, 1 Foot To Inches broad, and the

ches broad. Thickneſs of its lides 2+ Inches ſquare. This is

ė, Is the Head ofthe Preſs ; whoſe length, beſides called the Coffin , and is marked with the Figure (1)
theTenons, is : Foot 94 Inches, Breadth 8; Inches, in the Plate, and in it the Stone is bedded .

and Depth 8 Inches. Its Top,Bottom , and hind ( 1 ) On each of the 4 Corners of the Coffin is lec

Sides are al ſquare ; but the Forefide projects half in and faftned down a ſquare Iron Plate, with re.

anInch over the Range of the Forefides of the turn -lides about 6 Inches long, each ſide 1 8th of

Cheeks : In which Projecture is cut a Table with an Inch thich, and 2 1 qr. broad.

an hollow Moulding, about it 2 Inches diſtant from Behind this Coffin is nailed on to its Outfide a

all the sides of the Foreſide of the Head ; its Te Quarter, of about 3 Inches longer than the Breadth

nons are3 Inches broad, and are cut downatei of the Cofinį it hath all its fides2 Inches over, and

is het End,from the Top to the Bottom oftheHead, 3 ofthem (quare : But its upper ſide is hollowed

é dand made fit to Moticesin the Cheeks, that may round to à Groove or Gutter (2 ) an inch and half

flide right, and yet play in them . oper, This Gutter is ſo naild on, that its hither

In the Under-fide of the lead is cut a Hole a- End ſtanding about an inch higher than its further

bout 4 Inches ſquare, and 31 deep, into which a End,the Water that deſcends from the Tympan (5 )

Braſs Nut is fitted, for the Worm to play in . falling into it, is carried on the further ſide of the

i, Is Part of the Worm below the Head ; the Coffin by the Declivity of the further End of the

upper Part being hid in the Braſs Nui. Gutter (2 ,) and fo keepsthe Plank of the Carriage

i, k, l, m , n, Is the whole spindle. neat and clean, and preſerves it from rotting. Pa

f, Is the Tiil, a Board about an Inch thick, one rallel to the outward fides of the hinder part of

Foot 94 long beſides the Tenons , its Breadth 8 In- the Plank of the Carriage at 3 inches diftant on ei,

ches ; in its middle is a round Hole for the Shank ther ſide, is nailed two Female Dove-tail Grooves,

of the Spindle, and at 7* Inches from each End is into which is fitted ſo as to Nide two Male Dove

a ſquare Hole for the Hoſe to paſs thro' tails made on the two Feet of the Gallows ( 4) on

88, Arethe Hoſe, being upright Irons of 4of an which the Tympan reſts.
Inch ſquare, and at each End have male Screws on At 3 inches from the hinder Rail of the Coffin in

them . Their lower Ends are faſtened into the the middle of the Plank is cut a Hole of 4 inches

Hoſe -books, and their upper Ends into the Garters ſquare, and on the hither and further side of this

or Curts, which is a round Hood placed over the Hole is faftned down a Stud of Wood, one on each

flat Neck of the Shank of the Spindle. ſide, and in the middle of theſe two Studs is a round

bbbb,are the Hoſe -hooks, or the Hooks on the Hose Holę of about an Inch over, to receive thetwo

the Platten hangs on ; they proceed from 2 Bran- Iron Pins of a wooden Romler, or Barrel, with a

ches of an Iron Hoop encompafling the lower End Shoulder oneach ſide ofit to contain ſo much of
ofthe Spindle, on either Corner of the Branch . the Girt as ſhall be rolled upon it.

kh, Is the Eye of the Spindle, as m is its Shank, The Tympan ( 5 ) is a ſquare Frame having 3 of

and n itsToe ; the Spindle's Length in all is 16. In its Sides Wood and one of Iron . 'Tis 2 foot 8 In

ches, the Length of the Cylinder theWorm is cutches wide, 2 foot 2 inches long, and theBreadth
on is 34 Inches, and its Diameter 2 . of the wooden fides an Inch and half, and the depth

0000,"Is the Platten, tied onto theHooks of the one inch on its binder end ; at the 2 Corners is si

Hoſe ; this is uſually made of bearen Plank 2 In- vited an iron Match Foint, to be pinned on to ano
ches and a half thick, 14 long, and 9 broad ; its ther half Joint, faſtned on the hind Rail of the Cof

Sides are tied ſquare, and its under fide exactly fin. The fore end of the Tympan is of Iron , with

plain and ſmooth . a ſquare Socket at either End for the wooden Ends

In the middle of its upper fide is let in and of the Tympan to fit and faſten into; on the outer

faltned an Iron Plate called the Platten- Plase, $ of Edge of this Iron about an inch and half from its
an Inch thick, 6 Inches long, and 4 broad ; in the Ends are made 2 iron half Joints, to contain a Pin,

middle of this Plate is made a ſquare Iron Frame which entring this, and a Match half Foint, made

ofabouthalfan Inch high , and asmuch broad ; in- on the Frisket, (6 ,) ſerves for a Frisket to move

to which is fitted the Stud ofthe Platten -pan, ſo as truly upon . In the middle of each long Rail of
it may ſtand ſteddy. This Stud is about an Iach the Tympan is a Hole half an Inch ſquare, for the

thick, and then ſpreads wider and wider to the ſquare Shanks of the Point Screws, (7,8) to fic into.
Top, where 'tis two Inches and a half. Within this Tympan, which may be called the

Is the Bar, in length about 2 foot 8 Inches, 'tis Outer, is another called the Inner Tympan, which is

faftned ſtrongly with a NutandScrew into the fitted exactlyto it, and gaged by an ironPin, and

Bye of the spindle. About 4 Inôtes from the Shoul an iron Turning -Clasp.

I hope
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I hope this Deſcription may ſerve to make their ſecure, cightand cloſe together, as with his right

Figure a little Intelligible, and to give a general hand he puts them into the Stick ſucceſſively. And

Idea of the Printing Preſs; but no wordscan pol- 'cis a very ſurprizing thing to ſee how very quick

libly explain it lo well, as once ſeeing of it work this work is performed ; and how in an inſtant he

will do. ipells , reſolves upon, and takes out the ſeveral let

I ſhall omit deſcribing the mannerof making the cers which compoſe his work, and ſupply his ſtick.

Types or ſeveral ſorts of Letters, uſed in Printing ; Having compoled one Line ; it it ends with a

but wholoever bath a mind to ſatisfy bimſelf fur- word,ora Syllable and a Diviſion ,and juſt fill the Mea

ther may conſult Mr. Moxon's book of Printing, ſure, then it needs no more Fuftifying as they call it,

where he will find the whole affair very largely and the Stick being duly filled ; but if the Line con

plainly deſcribed. clude nor ſo, then he puts a Space more between

I ſhall only add ſomething further about the every word, or at leaft ſo many as will fill up the

Rules and Methods of Diſtributing and Compoſing.meajure pretty Stiff, or juſtify the Line. And here

After the Preſs-man hath wrought off as many he takes care that his Letter don't Hang, as they

Sheets from a Form , as he is appointed ; he first call it, i. e . Srand a Skew .

walhes the Form , and brings it to a place which Atter he hath thus compoſed one Line, he begins

they call the Rinſing Trough, and rears it a little another, and ſo goes on till his Stick be full : and

allope on one end of the Chale; for when 'tis ſo when it is ſo, he empries it, laying it down on bis

placed the Face of the Letter is leſs liable to damage, Lower Cafe, and by means of a Riglet of juſt the

and she Form ſtands in a proper poſition for the length of the Line, he claps it down into the Gal

Compoſitor to rear a Letter Board againſt the Back - ley, placing the firſt line cloſe and upright againſt

ſide of it ; by which he railes it up, and then ſets the lower Ledge of the Galley.

Letter Board, and Form both a little aflope in the As he Sets or compoſes this firſt ſtick of Letter,

Rinfing. Trough. Next with bis Mallet and Shoot. ſo he goes on till his page is out, remembring after

ing-ſtick he opens or Unlocks (as they call it) the the laft line of every Page to ſet a Dire&tion ; tbac

Quoins and Form : and then the Furniture; viz . is, he ſets a Line of Quadrats and at the End of it
the Head ſticks , the Inner Side-ficks, and the firft word of the next Page, or if the word be

Gutter.ſticks, if the Form bave any , that he may very long and the Line very ſhort, two Syllables,

have the more Room to open the Letter in order to or ſometimes bur one, of that word. And when

its receiving the water themore plentifully : which is the firſt Page of Sheet, be ſets a Signature as

is thrown on it by diſh fulls to Rinſe and Clean it , ' they call it ( i.e.) A for the firft Sheet, B for the

and the Face of the letter is rubbed with the Fin . Second, &c . And ſo ſucceſſively till be come to W

gers, and ſhook ſo that the water may get between which isalways skipt, becaulethe Latin Alphabet

the Letters to clean them ; and this is done till the hath no ſuch Letter.

water thrown and rubbed on, runs away quite When our Compoſitor bath got a full Page in his

clear and colourleſs. Then he thrufts the Letter Galley, he next ties it up faft together with a Pack

and Furniture cloſe up together again that the let thread, or Gord, according to the bigneſs of his

termay not Squabble, as they call it, thatis, break Letter and Page, and then carries it to the Correcting

and fall alunder : after it hach ſtood a while to dry ; ſtone, and here all the Pages which belong to a

he carries Letter Board, Form and all to the Diſtri- theet, with the chafe and Furniture aboutthem ,

buting frame: and there be ſtrips itof its Furniture , aredulyplaced , or Impoſed as they call it : that is,

Quarter by Quarter, taking outthe Quoins, &c. andto diſpoſed or ordered , asthatwhen the Sheetcomes

then with his Diſtributing ſtick or Riglet, be takesto be wroughtoff at the Preſs, all the pages may

up out of the Form as many Lines of Letter as hebe folded into an orderly Succeſſion. And the

can , and turning their Face towards him , he car. different volumes of Folios, Quartos, O & avos, and

riesthem to bis Cafe, and taking out the Letters Twelves, are all diverfly Impoſed.

& c. one by one, but very quick and nimbly, he di.

ſtributes each of them to its proper Box in the Caſe. Correction

Then be proceeds to take off and Diſtribute another

parcel, and ſo goes on till he hath done, or till bis In Correčting Faults, if there be but a few of them,

Cafe is full.
and thele Eaj ones, the Compoſitor gathers the

They uſually chooſe to diftribute their Letter Corrections in his Stick, beginning at the bottom

over Night, that they may have a Dry Caſe to of every Page and ſo aſcending: becauſe when he

work on in the morning, for wet Letters are leſs is Correcting, the corrections of the Top of the

eaſy to take up, and belides the Lye makes their fina Page ſtand the firſt in the Stick, and therefore are
readieſt ro his hand.

The Compoſitor nextſets bimſelf to theCompoſing But it there be many and confiderable Faults,

work : and here he muſt firſt Determine bis Mea- he brings the Lower Caſe to the Corre &ting Stone,

ſure ; to which he fits bis Compoſing ſtick (above and takes his Corre&tions as he uſes them. Then

deſcribed ) by loolening the ſcrew , and Sliding the he unlocks the Form , but keeps the Quoins pretry
Cheeks nearer to or further from its head . tight up, leaſt his Letter ſhould hang or ſquabble:

Having fitted bis Meaſure, he Places theGalley and there folding the Proof, ſo that the Head-line

on his upper Cafe on the Righthand , and placing in it may lie in the ſame Range with the Head -line

his Copy before him, he reads 5 or fix words or of the Metal , & c. ſo that allthe lines in the Proof

ſuch a part of it as he can keep in his mind, and coincide or range right with the reſpective ones

then ſpells it over Letter by Letter, taking up the in the Metal ; by running his eye along eaſily the

proper Letters out of their reſpective Boxes in the ſeveral Places, or Lines in the Proof,where the

Cafe: he ſets a Space between every word till they Corredor had mark'd a Fault ; he as eally mends

come to the end of the Line ; but there none. He it in the Correſponding Line in the Letter of Me.
holds his fick in his left band , and with hisThumb tal.

gently preſſes the Letters cloſe to the cheek, keeping If there be a long word or more than one left

Vol. II. Tot out
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out, the Compoſitor is uſually torced to over -run, here he marks Scoff our thus Soo Sniile

as they call it : i.e. he muſt put ſo much of the andwrites Smile, as in the Margin.

forepart of the Line, into the Line above it ; or ſo If a Word or Words, or Letter or

much of the hinder part of the line into the next Point be Left cut, he makes this

Line under it, as will make Room for what is left mark a, where it is Left out, for a

out. mark of Inſertion , and Writes in the

If much be left out, he muſt over -runmany lines Margin what muft come in,

either backwards or forwards, or both, till be . If a Space be Left out, he makes

come to a Break; and when he comes thither if it be the former mark of Inſertion where

no: Gotten in, as their word is, then be is forced it Mould come in, and makes this

to Drive out a Line : and ſometimes to get in that mark # in the Margin.

Line, he is forced to over run the next Page back- If a whole Sentence be Left out,

wards or forwards, will that Line can come in . too long to be Writ in the Margin,

The Quite contrary Proceſs muſt be take, if he he makes the mark of inferiion

happen inftead of Leaving out, to ſet any thing where it is Left out, and onlyWrites

epice over : for if it be but little be muft take it (Out) in the Margin. If the Sen- (Out)

our , then Drive out his Matter : But if it be as much tence Left out be not very long , be

as two orthree Lines, & c. Then be muft over-run Writes it under the Page, or on the

the next Page, or more, and fometimes the whole Left Hand Margin of the Page :

Sheet, till it be Driven out. But if it be too large to be Writ in

After all this Correcting there is, or always he Margin, or under the Page, be

Mould be a Reviſe, to ſee that the Faults are truly Writes in the Margin, See the Co-(See the Copy)
mended '; and if not, to have them Re Corrected, by py .

unlocking either the whole Form , or only that If a Word or Sentence be Set

Quarter of it where the faults are, & c. twice, as Him Him , he marks out

And becauſe ' tis a Thing very uſeful for all Au. one Him thus Wien , and makes this

thors, and Correctors of Printing preſſes to be ac mark I in the Margin, for Dele, to 31

quainted with, I ſhall conclude this Account of take our.

Printing with proper directions for both . If a Letter be turned thus *,

And firſt the Author ſhould well examine bis Cohe daſhes it out as you ſee, and

py before it go to the Preſs ; and Point and Mark makes this mark in the Margin.
it ſo, as that the Compoſitor may know what words If Words are Transpoſed, that is,

to Ser in Engliſh, Italick, Capitals, &c. For his if one Word ſtand in another Words

Italick words, he ſhould draw a line under them place, as, no I love Swearing, and

Thus: for Engliſh wordstwo Lines Thus: and for it ſhould be, I love no Swearing :

Capitals a Line of Points Thus, or elle a Line with he marks this Fault thus, nojI love

Red Ink. If there are no Proper Breaks made in the Swearing, and makes thismark
Copy ; the Author mult ſupply them by a Crotchet in the Margin. The like mark he

[ Thus, beforethe word he would bave begin his makes inMatterand Margin if two

Letters are Tranſpos'd.
new Paragraph.

And every Author, if he can poſſibly , out of a Ifa Space or anmorn Quadrate,

due regard to his own Reputation, which elſe may
&c. Atick up and Print Black , as

much fuffer, oratleaft as much ashe can, willcor tween theſe words,he marks in the

rect the Sheets of his Book bimlelf ; that is, look Margin tbus.

If a Word be Set in Roman Letter
them over, after the Printers Corrector barb men

ded the Common Typographick Faults: And whe. inftead of Italick or Engliſh Letter,
ther it be the Author himfelf,or ſome other Cor- be dalhesthe Word underneath

rector, that hath thisCare upon him , the way thus, and Writes Ital. or Eng.in Ital Eng |

of correcting Faults ſo as they may be mended by the Margin.

the Compoſitor is after this manner.
Jo like manner, if a ſingle Letter

When oneLetter is put inſtead of another, as or more Letters be Set in Roman Let

in this word Tbo for The; he dalhes out the wrong ter, and it ſhould be Italick or En

el Letter thus ths, and Writes the Letoglifo Letter; or if in Engliſh or Ita

ter it ſhould be on the Right Hand lick, and it ſhould be Roman Letter,

Margin of the Page, right againſt the he daſhes the Letter or Letters thus

lame Line, and makes a Dalh be underneath, and writes Ital. Rom . Italſ Rom Eng

hind it, as you may ſee in the Mar. or Eng. in the Margin : Or if Low

gin .
er Cafe Letters be Set ipftead of ca.

If two or three, or more Words pitals, he daſhes them uoderneath, Capt ]

in the ſame Line have Faults in and Waites Capt. in the Margin.

al cl them as in theſe Words, Pgtienge Having Read the Master of the Proof he exa

rol peg førce ; wbere firſt an o is Set mines again if the Form be right Impos’d, for though

inſtead of a, e infteadof c, e inftead he before turn'd the Pages in the Proof as he read

of r, and cinftead of o : Theſe he them according to their orderly places, yet he will

marks in an orderly ſucceſſion to ſcarce truft to that alone, but again examines them

wards the Right Hand , againſt the on purpoſe, and diſtinctly, which he does not on.

fame Line, as you may lee in the ly by the Dire &tion Word, but by examining i he

Margin .
whole Sentence the Diredion comes in , both at the

But if one word be ſer inſtead of end of the Page, and the beginning of the next

Smile, another, as Scoff infțead of Smile , Page.
, He
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He examines that all the Signatures are right, PRISAGE, is the Cuſtom or Share that belongs

and all the Titles and Folio's. to the Queen, out of ſuch Merchandice as is taken

If the Work be large Fornis and ſmall Letter, be at Sea by wayof lawful Prize,
has a ſecond, and ſometimes a third Proof, which

he Reads as the firſt, PRISM : A Glaſs bounded with two equal and

After the Second or Third Proof he bas a Reviſe parallel Triangular Ends, and three plane and

which isalſoa Proof sheet :He examines in this well.poliſhed Sides, which meet in 3 Parallel Lines,

Reviſe Fault by Fault, it all the Faults he markt running from the 3 Angles of one End, to thofeof

in the laſt Proof were carefully mended by the Com the other, is called a Priſm ; and is uled in Opticks
pofitor ; if nor , he marks them in the Reviſe, to make many noble and curious Experiments a

bout Light and Colours ; for the Rays of the Sun

PRINTS. The Original ofPrintsor Cutts, as falling upon it at a certain Angle, do tranſmit thro

we ſometimes call them, was this; in theYear it a Spectrum or Appearance, colour'd like the Iris

1460,oneMaſo Finiguerra, a Goldſmith of Floor Rainbow in the Heavens. Under theword

rence, graved bis Plate ; and then caſting ſome of Colours you have a great variety of Experiments

it in melted Brimſtone, he perceived, that what made with ſutth Glaſſes, by the Incomparable Sir

came out of the Mold was markt with the same 15. Newton ; and from whence, in a good meaſure,

Prints as bis Plate , by the Black which the Sulphur be hath eſtabliſhed his Demonſtrative Theory of

had taken from the Graving: after this he tried to Light and Colours ; a large account of wbich you

do as much on Silver Plates with wer paper, by may find in his Opticks.

rolling it ſmoothly with a Roller, and this ſuc- How to find the Refraction of a Ray of Light

ceeded . This Novelty tempted Baccio Baldini, paſſing thro ' ſuch a Priſm , the ſame Author News

a Goldſmith of the lame City, to attempt the thus : Let a b c repreſent the Section of this Priſm

ſame thing , which he did with Succeſs ; ingraving made by a Plane pafling tranſverſely to three pa

ſeveral Places of Sandro Boticello's Invention and rallel Lines or Edges, then when the Light paſſeth

Deſign ; and upon this Andrew Mantegna, who thro' it ; and ler debe the Ray incident on the

was then at Rome, fer about engraving ſome of firſt ſide of the Priſm a c , where the Light goes

his own Pieces. This knowledge getting into Flan - into the Glaſs: Then by putting the Line of Inci.

ders, Martin of Antwerp, a famous Painter, graved dence to the Line of Refraction as 17 to u : Find

abundance of Places of his ownInvention, and (by the Direction given under the word Incidence

ſent ſeveral Prints into Italy , which were markt in this Volume) f the firſt refracted Ray ; then

thus, M.C. After him the Famous Albert Durer taking this Ray for the Incident Ray on the ſecond

appear'd and gave the world a vaſt number of side of the Glaſs bc, where the Light goes 'out,

Prints, both in wood, and copper. About this find the pext refracted Ray f8 ; by putting the

time one Hugo de Carpi, an Italian Painter of no Ritio of the Line of lacidence to the Line of Refra

great Capacity, but of a ready Invention , foundation as 11 to 17 ; for if the Line of Incidence

cur a way, by means of ſeveral Plates of wood , out of Air into Glaſs be to that of Refraction as

to make Prints reſemble Deſigns of Claro-Obſcuro: 17 to 11 , the Line of Incidence back again , Out of

and ſome Years after the Invention of Etching was Glaſs into Air, muſt be as I to 17 ,

diſcovered , which was ſoon made uſe of by Par.

möggiano.

b

The ſame admirable Author, Opricks,p. 121, by his moſt accurate Experiments, to explain the

fhews, how by the Properties of Light diſcovered Phenomena of Colours made by Priſms; thus ,

Tut2 Les
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Let a b c be a Priſm refrading the San's Light , and dilure continually, in its progrels from x tom,

brought into a darkned Room , by the Hole Fm, al. where it will become White by a mixture of all ·

moft asbroad as the Priſm ; and let m n be a White Corts of Rays.

Paper on which the refracted Light is caſt : And Theſe Colours oughtto appear were the Sun's

ſuppoſe the moſt refrangible or deepeſt Violet Rays Light perfectly White; bur becauſeit inclines to

to fallon the Space P , the left refrangible or deepeſt Yellow , the exceſs of the Yellow Rays, where

Red Ray on the Space 19; the middle ſort, between with it is tinged, being mix'd with the faint Blue

the Indico and Blue Rays, on the Space QX ; the between S and T, will draw it to a faint Green,

middle ſort of the Green Rays on the SpaceRg; And ſo the Colours in order from P to Tought to

the middle ſort between the Yellow and Orange be Violet, Indico, Blue, very faint Green, White,

Rays on the Space So ; and the other intermediate faint Yellow, Orange, Red : Thus it is by.com

ſorts on intermediate Spaces. For ſo the Spaces on puration , and they that pleaſe to view the Colours

which the ſeveral ſorts adequately fall , will, by made by a Prilm will find it ſo in Nature.

reaſon of the different Refrangibility of theſe ſorts Theſe are the Colours on both ſides the White,

be one lower than theother. Now if the Paper mn when the paper is held between the Priſm and the

be ſo near the Priſm that the Spaces Pt and m do Point ge where the Colours meer, the Interjacent
not interfere with one another, the diftance be white vaniſhes: For if the Paper be held ſtill far.

tween them Twill be illuminated by all the ther off from the Priſm , the moſt refrangible and

forts of Rays in that Proportion to one another leaft refrangible Rays will be leaſt in the middle

which they have at their very firſt coming out of of the Light, and the reſt of the Rays which are

the Priſm , and conſequently, will be White. But found there, will by mixture, produce a fuller

the Spaces PT and on either hand, will not be Green than before ; alſo the Yellow and the Blue

illuminared by them at all, and therefore will ap . will now become leſs compounded, and by conſe .

pear coloured ; and particularly at P, where the quence, more intenſe than before.

outmoft Violet Rays fall alone , the Colour mun Andif thro' a Priſm you view a White Object

be the deepeft Violet. Are where the Violet encompaſſed with Black or Darkneſs, the reaſon of

and Indico Rays are mix'd , it muſt be a Violet| che Colours appearing on the Edges is much the

inclining much to Indico. At R , where the Violame. If a Black Object be encompaſſed with a

let, Indico, Blue, and one half of the Green Rays Wbite one, the Colours ariſing from ſeeing it tbro '

are mix'd , their Colours mul (by the Conſtituti- ja Prifm , are to be derived from the Light of the

on of Problem 2. in pag. 114) compound a middle White one, ſpreading into the Regions of the
Colour between Indico and Blue . Ats, where Black ; and therefore they will appear in a con

all the Rays are mix'd, the Red and Orange, thin crary order. And 'tis the lame when an Object is

Colours, ought, by the ſame Rule, to compound viewed, whoſe Parts are ſomeof them leſs ormore

a faint Blue, verging more to Green than In-luminous than others: For in the Borders of the

dico. And in the progrels from S to T this Blue more or leſs luminous parts, Colours ought al.

will grow more and more faint and dilute ; till at ways, on the ſamePrinciples,to ariſe from the ex.

T, where all the Colours begin to be mix'd, it cers of the Light of the more luminous, and to be

ends in Whiteneſs. of the fame kind as if the darker parts were Black ,

So again on the other ſide of the White at T, but yet to be more faint and dilute.

where the leaſt refrangible or utmoft Red Rays And what is thus ſaid of the Colours which are

are alone, the Colour muſt be the deepeſt Red. exhibited by Priſms, may eaGly be applied to thole

Ato , the Mixture ofRed and Orange will com Colours which the Glaſſes of Teleſcopes and Mi

pound a Red inclining to Orange. At e , the Mixcroſcopes, or even the Humours of the Eye pro

ture of Red, Orange, Yellow , and one 'half of duce: For if the Object Glaſs of a Teleſcope be

the Green , muſt compound a middle Colour be thicker in one part than another ; or if one half of

tween Yellow and Orange. At X, the mixture the Glaſs, or one half of the Pupil of the Eye, be

of all Colours but Violet and Indico, will com - covered by any Opake Body, then thar Object

pound a faint Yellow , vergingmore to Green than Glaſs, or its balf; or the half of the Eye which is

Orange : and this Yellow will grow more faint uncovered may be conſidered, as a kind of Cuneus
witba
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with curvedSides. And every Glaſs, or Pellucid PRODES Homes : This is a Title often given

Cuneus (or Wedge) will produce the ſame effect as in our old Books to the Barons or other Military

a Priſm , by refracting che Rays of Light as they Tenants, who were called to the King's Council ;
are tranſmitted thro'it. andwasno more than Homines diſcreti& fideles.

PROFER, Profrum vel Proferum ; is the Time

PROCURATIONS, are a Pecuniary Sum or appointed for the Accounts of Sheriffs, and other

Compofition paid by the Pariſh Prieſt to an Ordi- Officers in the Exchequer ; which is twice a Year.

nary or ſome other Ecclefiaftical Judge, as an An. 51 H. 3. 5. In another Senſe Profer alſo figo

Archdeacon, &c. to commute for the Proviſion or nifies the Officer or Endeavourer to proceed in any

Entertainment which was otherwiſe to have been Action by any Man concerned ſo to do.

procured for him ; which Entertainment was cal

led a Procurarion . PROFILE, in Fortification , is the Repreſenta

PROCURATOR , is uſed for one that gather. сion of the Height, Depth and Thickneſs of any
eth the Fruits of a Benefice for another man ; 3 R.2 Work ; and ſuppoſe the Work cut perpendicularly

Stas, I. cap. 3. as Procuracy was theword for the In downfrom Top to Borcom ; as in the Figure an

ftrument impowering him to do it . In the Weft nexed, where you have the Profile of a Rampart,
of England, ' luch Perſons are called Proctors to Fauflebray, Foſs, Covert-way and Efplenade.
this day. Cowel.
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a blm is the Solidity of the Rampart, a m its | Lines, Furniture of Dials, & c. on any kind of

Bale ; 6 l its Top ; b c its perpendicular Height ; Surface whatſoever, without any regard bad to the

a b irs inward Talus or Slope; I m its outward Situation ofthoſe Surfaces, either as to Declinati.

Talus or Slope ; be is the Terre- plain ; el is the on , Re- or Inclination . This curious and in many

Bale of the Parapet, ed its Banquet ; fb is the in Caſes moſt uſeful manner of Dialling, ſeems to

ward Talus of ihe Parapet, il the outward one , have been the Invention of our Mr. Sam . Foſter,

bi its upper one ; b 2 is the inward Height of the formerly Afronomy Profeſſor in Greſham College.

Parapet, ik the outward Height ; l the Cordon ; Something of this was printed in his Poſthumous

no p q repreſents a Fauſſebray with its Ban Miſcellanies 1659, and more added by Mr. Ley

c. q r is its Liziere or Berm ; r s t u x is bourn (in his Dialling} from a Manuſcript which

the Fols or Ditch ; rs the Scarp ; uy the Coun - Mr. Foſter left behind him .

terſcarp ; t the Lupetre ; v u the Depth of the In order to perform this manner of Proje &tive

Ditch ; xy the Covert -way ; * z * the Parapet Dialling after Mr: Foſter's way, there is neceſſary

and Glacis of the Covert-way ; y z the Height of a Semicircle divided into two Quadrants, whoſe

the Barnquet and Paraper of the Covert-way ; Diviſions muft begin , and be numbred both ways

* * the Baſis of the Glacis ; * the Slope of the from the middle Point in the Arch, to the Diame

Glacis. ter ; which Diameter muft be made to receive a

Ruler into a Grove made in it, ſo as that the Semi

PROFRE Vicecomitis. Tho' the certain Debet circle may flide eaſily along it, and be faſtened by

of the Sheriff could not be known before the fi- a Scrue any where upon it : It will be convenient

piſhing bis Accounts, yer it ſeems there was anci- to have ewo or more of theſe Rulers of different

ently an Eftimate what this conſtant Charge of the Lengths. You may ſee the Fig. of this Semicircle

Annual Revenue amounted to , and whatthe con- and Ruler in Leybourn's Dialling, p . 198. But

ftant Allowances amounted to according toa Me- there is no difficulty in underſtanding the uſe of it

dium ; and thoſe Summs were paid into the Ex. at all ; and a Quadrant, divided on both fides, may,

chequer at the Return of the Writ of Summons of very well lupply the place of the Semicircle.

the Pipe ; and they were and are to this day cal The General Uſe of this Inftrument is ; Upon a

led by this Name Profre Vicecomitis. But altho Line drawn any where, to project an Altitude or De

thele Profers are paid , yet if on conclufion of the preſſion , above or below the Horizon, from a fix'd

Sheriffs Accounts, and after the Allowances and Point placed at a diſtance from that Line.

Diſcharges had by him, it appears that he be in The manner of doing which is very eaſie ; For

Surplulage, or that hebe charged with more than if you hold the Edge of the Ruler to the fix'd

indeed he could receive , he hath bis Profers paid Point, and alſo apply the Point of the Edge of the
or allowed to him again . Ruler to the Line given, removing it higher or

lower (as occaſion requires) till the Thread and

PROJECTIVE Dialling, is the way of Draw . Plummer of the Semicircle or Quadrant fall on the

ing, by a method of Projection, the crue Hour. degr, of Altitude or Depreſſion intended ; for then
the
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the Ruler lies at the Altitude or Depth , and ſo righe Line : this right Line ſo drawn, ſhall repre

projects it from the fix'd Point into a Line, as was ſent upon the Board or Paft.board; the fame Azi.

deſigned . muth which was before computed.

7. Then taking awaythe ſame Plain , draw up

Two General and Eaſie w.ays to project Hour Lines on it the Meridian or Line of 12 ; extending it

on all Surfaces, Concave , Condex , &c. Inclining , from the Center before noted , at the true Angle

Reclining or Declining. that it hath from the Azimuth before computed

and deſcribed, and alſo toward the true Coaſt of

1. Let a Gnomon, being firſt ſharpened into a the World. And let it be extended on both Gides

Point , be ſhaped and faftued in ſuch wile , thar it the Center if need be.

no way binder either the draught of the Horizon- 8. To the Meridian ſo pitched upon the Paft.

ral Line, or the point of the Shadow from having board, draw ( from the Center) the Lines of an

free acceſs to tbe Dial at all times of the Year. Horizontal Dial made to the Latitude wherein

2. Draw an Horizontal Line, by help of your you are.

Semicircle in a true Level both in regard of it lelf, 9. Then again , let the plain Board or Paft

and alſo to the point of the Gnomon , through the board be applied yo its former fituarion , the Center

whole Superficies on which the Dial is to be de. Tof the Horizontal Dial reſting upon the Point of

Icribed . Or baving two Points in the ſame Level , the Gnomon, and every thing elſe anſwering to the

with the Point of the Gnomon, project it upon lame juft pofture that it had at the firſt. Which

your Superficies, if it be a rugged one. And is done, let a Thred be fixed in the Center of the

the Superficies bemore than one, or if any of them Horizontal Dial, by belp whereof yoù may tranſ

be very much inclined toward the Horizon, or elle fer every Hour from the Paft -board into the Hori

be very rugged , or far remote from the Gnomon zonral Line. Let every Hour be therein noced

so that it will not at all , or not ſo well , receive (by fixing marks upon the Horizontal Line where

an Horizontal Line upon it, you may Either fel it is drawn, or by Nipping Knois upon the Thred ,

up ſome Board , or ſuch like Object, upon which where a Thred Horizontal Line is uſed ) eſpecial

for a time you are to inſcribe the Horizontally mark out the Hour of 12 : For which (if it

Line , and by help ofwhich the Hours were to be chance to run beſides the Superficies) ſomekind of

projected upon the Superſicies ; Or elle (which Object ( whereon the Horizontal Line is alſo to be

perhaps will be better) you may extend a Thred in drawn) or an Horizontal Thred muſt be faftned,

the Air ( it matters por which way, nor whether that may receive it, till ſuch time as your Dial be
from the Gnomon towards the Sun , or from the finiſhed .

Sun : whether ſtretcht out in one length , or with 10. After all this, take your Plain away ( for

returns , ſo long as it lieth juftly parallel, in every there will now be no more need of it) and conje

Point of it, to the Horizon, and in the ſame Level cture whereabout the Axis of the World would

with the Point of the Gnomon :) which being fix pals from the Point of the Gnomon to the Poles of

ed in this manner, will very well ſupply the uſe of lihe World , for into that place is the Meridian to

the Horizontal Line : or the Horizontal Linemay be projected. Which that it maybe done more

be partly Thred , and partly drawn upon the Su commodiouſly, if no object ſtand in the way that

perficies, as occaſion all be. And upon it may will receive it, you muſt place one there, it mac
any Point be transferred, and figned out by flip ters not whether above or below the Gnomon,

ping knots of Thred tied upon it. chure that which is moſt convenient : Or, a Thred

3. Upon the Superficies of the Dial , obſerve the laid aflope in the Meridian juftly as it ought, will

Point of the Shadow of the Gnomon (making a ſerve as wellasmay be. If then you hold up a

mark at it ) and the Sun's Altitude, both of them perpendicular Thred, ſo that by your Eye you may

at the ſame inſtant of time. fee the Point of the Gnomon , and alſo the point of

4. By the Altitude obſerved , compure the Azi 12 in the Horizontal Line , both together, the ſame

muth of the Sun from the Meridian . Thred ſo banging , ſhall thew where the Meridian is

5. The lame Azimuth muſt be transferred unto to be drawn. Or, you may extend a Thred from

or projected upon, the Horizontal Line by help of the Point of the Gnomon to the Point of 12 in the

a Perpendicular Thred , covering to your fighi ( a : Horizontal Line, which Thred ſhall reprelent the

it hangeth down ) the Points of the Gnomon and Line of 12 : And ſtaying your Thred there , cloſe

Shadow both together ; and at the ſame view cui . to it, bang up two perpendicular Threds at a good

ting through the Horizontal Line : obferve then diſtance, lo ſhall the lametwo Threds, give you

punctually where it cuts through the ſame Line , the track of the Meridian Line.

for that fame Section being figned thereon, ſhall be 11. The nextWork will be to project one of the

the Azimuth projected into the Horizontal Line. Poles of the World ( that namely , which lies the

6. Ler any kind of Board or Paft -board be now ſame way that this projected Meridian doth from

applied to the point of the Gnomon; 10, as that it the Point of the Gnomon) into this Meridian . And

may be faid , either upon the Horizontal Line this is done by elevating or depreſſing your Semi
(where it may lo be conveniently ) or at leaſt focircle, from the Point of the Gnomon towardsthe

placed toward the Horizontal Line, that it may Meridian Line, according to the Latitude of your
have a juft reſpect unto it , and in that poſture may Place ; for ſo will the Ruler of the Semicircle , or

have ſome ſtay for the edge of it to reft upon, thai a Thred extended along by it, Sign our the very
after it is furniſhed with ſuch neceffary Lines as Pole Point. If now you extend a Thred from this

muit be drawn upon it, it may be placed in it: Pole Point, to the point of ihe Gnomon , the ſame

former juſt pofture without any Impeachment thall repreſent the Axis of the World .

Upon this plain fo placed , let the Point of the Gno 12. Laſt of all ; by theſe helps , all the Hours

mon be ſigned , which may be called the Center ; may eaſily be projected. For if the Eye do lay ,

and from this Center to the Sign of the Azimuth or project, this Thred or Azis upon each Point of

before projected into the Horizontal Line, draw a thole Hours that were inſerted before into the Ho
rizontal

1
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rizontal Line, the Axis upon an Hour Point, or a the Center, according to your Latitude project the

Point upon the Axis, each one of thoſe Projections Pole of the World.

ſhall repreſent upon your Dial, each of the Hours 9. Extend a Thred from the Point aſſigned for

required, and will new upon every Object that the Center to the Poles of the World, which ſhall

ſtands in the way, where the Hours are to be repreſent the Axis.

drawn . Or, where convenient room is wanting 104 By the Point upon the Horizontal Thred ,

to place the Eye, ſo as it may make this projecti. and this Axis (either by your Eye, laying theAxis

on ; there maytwo Threds be uſed for the ſame to the Hour points, or laying the Hour knots to

purpoſe, one whereof muſt be faftned to the Point the Axis) you may project all the Hours and draw

of the Gnomon, the other to the Pole deſigned in them ; Or elſe you may let the Axis alone, and

the Meridian Line. Then ſtretching one of the content your ſelf with the Pole point projected in

Threds to any of the Points nored in the Horizon to the Meridian, for if from the Point aſſigned to

tal Line, and holding it there, you may take the be the Center or meeting of the Hours and Axis,

other, and extend it to the Superficies, ſo as itmay you extend a Thredto each Hours-point in the Ho

cloſely paſs by the firſt Thred , by which Work rizontal Line, and do repoſe- (with your Eye) the

you may make as many Points upon your Superfi- fame Thred upon the Pole- point, then ſhall the

cies as you pleaſe, thro' which each Hour is to be Shadow of the Thred give you that Hour- line,

drawn. Having thus traced the way before hand, and do ſo in all the reſt.

you may afterward draw the Hour without any 11. Your Thred or Axis lying in its true ficua

difficulty, be the Superficies never ſo irregular. tion, you mayeaſily fit an Axis to the ſame po

Among which Lines, the Shadow of the Point of Iture. If your Dial be deſcribed upon a plain Su

the Gnomon, as it creepech alongs will ſhew the perficies, you may then (by one ſide of a Nominal

Time of the Day. Square , applied to a Thred or Axis, and the o

If a Point be afligned upon any Superficies Flat ther lide lying upon the Plain) find out the ſub

or Curved , one , ormore, wherein the Hour-Lines ftyle, and meaſure from it the elevation of the Axis

and Axis ſhall concur, how to project the Hours above the Plain : But if the Dial be deſcribed up

to that Point, and to ſet up an Axis atres,theordi. on a curved Superficies, you muft be content to

nary manner to give Shadow to them without any ſet up your Axis by the dire & ion of the Thred

knowledge how the Dial ftandeth, in reſpect ei- only .

ther of the Declinacion or Inclination . 12. This Point aſſigned for the Center, being a

1.Tothe Poiot aſſigned (upon any ſide of it) Point of the Axis , is as it were the Apex of the

by direction of your Semicircle or other Level, Gnomon, unto which all the work is projected .

ftretch out an Horizontal Thred , lerving for the But if it be required to ſet upan Axis toſuch&
Horizontal Line : this Horizontal Line need not be Superficies, upon which the Axis and Hours will

one direct Line, but may be turned at one ormore not meet in any tolerable manner, becauſe perhaps

Angles, provided that it lie totally in the Superfi- the Axis may be but of very ſmall elevation above
cies of the Horizon. the Superficies, and yet an Axis is required : in

2. With a perpendicular Thred held up, project this cale, ſer up any Point (of Wire, or ſuch like)

the Sun into the affigned Point, and into the Hori- of ſuch diſtance from the Superficies, as that the

zontal Thred, and tie a licle mark of Thred upon Axis and Hours may be diftinct: And through

the ſame Horizontal, through which the Shadow that Point let it be required to make the Axis pais,

curteth. At the ſame inftant alío, take the Sun's you have nomoreto do but onlyto project to this
Altitude. Point, as before, by letting the Shadow of aper

3. By the Altitude taken, find out the Azimuth ; pendicular Thred paſs through that Point, and nog

This Azimuth , whac.ever it be, is repreſenred by ting the ſame upon your HorizontalThred, and
the knot. counting that end of the Wireasyour Center, pro

4. Apply a Paft.board to the Aſſigned Point, and ceed as before, for the Thred that lies to project

hold it Hat that it may anſwer to the Horizontal the Hours is a partern for the Axis.
Thred alſo, and upon this Paft-board, protract This way is as general as the former, ſerving to

your Azimuth by a Ihred extended from the Point project the Hours upon many Superficies, be they.

affigned for the Center, to the mark upon the Ho plain or curved , and however ſituate whether con
rizontal Thred . This done, tiguous, or ſeparate , and that without any labori

s . By help of that Azimuth upon your Paft- Jous inquiſition ofanyof their Situations, in reſpect

board , protract the Meridian Line, obſerving the of Inclination or Declination. If you will put in

true Coaſt, and quantity of the Angle from the A- thar Furniture which is uſual, you muſt make

zimuth : and to the Meridian deſcribe an Horizon- ſome Mark (Notch, or Button) upon your Axis,

tal Dial. unto which ( as repreſenting the Center of the

6. Applying the Paſt board to its place again, World) by help of your Semicircle you are to pro
all things Aanding right as before, project all theject the Altitudes of ſuch great or leffer Circles as

Hours in the Horizontal Thred from off the Paft- you intend to inſert; ashereafter ſhall be taugbr.

board, and ſer marks upon the ſame for the Points The 12 Propoſitions in the firft way were to pro

of each leveral Hour, which marks may be little ject to an Apex.

moveable Knors to flip to and fro upon the ſame Theſe 12 Propoſitions anſwerable in the ſecond
Thred .

way are to project to an Axis.

7. Project the Meridian Point by a perpendi. And after this method it will be eaſie, and of

cular Thred upon tome object into that place ten very uſefuland curious, to Project a Dial from

whereabouts you imagine the Axis of the World a ſmall Hole made in a Pane or Quarry of Glaſs;

would paſs, above or below from the Point allign- (the reſt of the Glaſs being covered) or which is
ed for the Center,

better, a Plate of Tin with a round Hole of of

8. With your Semicircle elevated or depreſſed an Inch in Diameter, being put in the roomof 2

(as it fall be required ) from the Point aſſigned for Pane of Glaſs) for the Sun Thining thro ' that Hole,

1

will
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will caft a bright Spot of Ligbe into the Room . and advantage of Multiplying , Dividing, Extract ,

Suppoſe then ſuch a Hofe to be the Nodus, or Point ing Roots, &c . by the means of compaſſes, or by

of the Top of the Perpendicular Sryle of any Dial , Sliding Rules; and they are only ſo many Lines of

you may draw one or more Dials, (each fide or Numbers, as they are called by Mr. Gunter . (See

part of the Room being a different Plane) after Gunter's Line.) But make Single, Double, Triple,

this manner.
or Quadruple ; beyond wbich they feldom go.

( 1 ) Apply an Horizontal Dial in a true Hori- PROSTYLE,' in the ancient Greek Archite.

zontal Polition , ſo that its Centre lie in that of the ture, was a Rank or Row of 4 Columns only,

Hole in the Pane ; and then by a Thred fixed at and whoſe Station was in the front of a Temple,

one end of the Centre of the Dial , and laid over or other great Building.

ſucceſſively, every Hour, Half Hour , Quarter, &c. PROVINCE, was uſed among the Rimans for

find corresponding Points in the sides of the Room a Country without the Limits of Italy, and gained

where shole Hour- Lines interſect them : Then to their Subjection by the Sword . But with us

(2. ) The Twelve a Clock Line being an Azimuth the word is moft commonly uſed for the Circuit

alſo as well as an Hour Line, you'may by a String of an Archbiſhop's Juridiction ; and in some of

and Plummer brought juſt to touch that Thred our Statutes 'tis uſed for a County,

when trained over the 12 a Clock Hour Line, PROVISION , in the Canon Law, is uſed for

transfer that Meridian Line up to the Ceiling or the providing of a Biſhop or any other Perſon, an

down on the Floor, as you thall find occalion. Ecclefiaftical Living. by the Pope, before the In

(3. ) Next in this Meridian Line find another cumbent be dead . ' Tis called allo Gratia Expe &ta .

Point, (by help of a Thred elevation to a properltiva, and Mandatum de Providendo.

Height ( in degrees ) by means of a Quadrant) PROVISIONS: The Acts to reſtrain the exor

from which, a Line or Thred extended to the Hole bitant abuſe of Arbitrary Power, made in the Pare

in the Window.may repreſent either the Direct (or liament at Oxford, 1258, were called Provifions ;

Reverſed) Axis of the Earth ; and therefore if you becauſe they provided againſt the King's Abſolute

fix a Thred in one or both of theſe Poincs ( or Will and Pleaſure.

rather Poles) and extend it or move it along by PROVISO, in the Sea Phraſe, for a Ship to

the ſide of the other Thred, as it is brought luc- Moor a Proviſo, is for her to have one Anchor out,

ceffively over every Hour Line on the Horizontal and alſo a Hawſer afhore, and ſo the is moored

Dial (in whore Centre, as well as in that of the with her Head to the Shore with two Cables .

Hole it is fixed ) and as it is extended to the corre- PROVISOR , is he that ſues to Rome for a Pro

Sponding Hour Points before found in the Room : vifion ; which ſee.

I ſay , that moveable String hall any where on the PROVOST Marſbal, of an Army, is one ap

Ceiling or on the Floor, trace out any Hour Line pointed to ſecure Deſerters, and all other Crimi.

which the Horizontal Thred ſhall ſucceflively reaals : He is to go often abroad round the Army,

preſent.
to hinder the Soldiers from Pillaging : 'Tis part of

And this Method of Projective Dialling , will his Office to indite Offenders, and to execute the

direct us into this excellent Mechanick way of Sentence paſs'd upon them . He likewiſe regu

Dialling or drawing Hour Lines on any Plane how lates the Weights and Meaſures, and the Price of

irregular ſoever as to Surface or Situation. Under all Provifions, & c. in the Army . There is alſo a

the Plane where you intend to make a Dial, draw PROVOST Malhal in the Royal Navy, who

a true Level or Horizontal Line , and then to it ſet bath charge of the Priſoners taken at Sea . 13 Car.

horizontally, a Scaffold or Frame of Boards , great - 2 c . 9 .

er or leffer , according to the deſigned Bigneſs of PRUDENCE, is by the Writers of Erbicks de:

the Dial. Next, by ſome good Dial , Clock, E. fined to be a Habit of the Mind , by which a Man

quinoctial Ring &c. get exactly the true Hour judges and determines truly how he ſhould act

of the Day, and let your Minute Watch to it and proceed, what he ſhould do or avoid , in all

Then place a good Horizontal Dial for the Lati- thingsrelating to his Temporal or Eternal Advan- ·

tude of the place and which hath a fine String tage, ſo as to render himſelt happy here and here

faſtened in its Centre, on your Level Plane of after,

Scaffold , and the Sun fhining, turn it about till it PRYAN Tin , is a ſort of Tin that is found

thew the true Hour of the Day there. Then fix it ; mix'd with a Gravelly Earth, ſometimes White ,

and by the motion of your Thred over every Hour, but ufually Red ; ' tis not half ſo good as the other

Half, Quarter, & c. you may eaſily project them all which is made out of Stone.

into your Plane or Place deligned for the Dial, PTOLEMAICK Syſtem of the Heavens, was

char invented by Prolemy; in which he ſuppoſes

PROLATE Spheroid, is a Solid produced by the Earth immoveable any way in the Centreof
the Revolution of a Semi Ellipfis about its longer the Univerſe, round about which the Moon firſt

Diameter ; but if a Solid be formed by the Removes in a Circle ; next her Mercury, then Venus :

volution of a Semi- Ellipfis about its morter Dia. above whom moves the Sun, then Mars; above

neter ; 'tis then called an Oblate Spheroid: And of bim Fupiter, and laft of all Saturn, all in the Zo

this Figure is the Earth we inhabit, and perbaps diack from Weft to Eaſt. Above Saturn he places

all tbe Planets are lo too, baving their Equatorialche Sphere of the fix'd Stars, which he íuppoſes to

Diameter longer than their Polar. move flowly allo from Eaſt to Weſt, on the Poles

PROMONTORY, is an Hill or High Land oftheEcliptick. While the fix'd Stars themſelves,

running out into the Sea: The Extremity of which and all the Planets, move from Eaft to Weft on

towards the Sea, is uſually called a Cape or an the Poles of the Equator, in the ſpace of a Natu

Headland. ral Day or 24 Hours. This Vulgar Syſtem of A.

PROPORTIONAL Scales, ſometimes alſo cal. Atronomy, ( in which Iomit to mention the Epi

led Logarithmetical; are only the ArtificialNum- cycles and Deferents, &c . with which they en

bers or Logarithms placed on Lines, for the eaſe deavoured to ſolve the phenomena which did al.

moſt
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moft all of them contradict this Scheme ) was If the Weight be ſuſtainedby 3 furns of the

plainly overturned and refuted as foon as ever the Rope, and be made to aſcend one Foot ( as in

uſe of the Teleſcope acquainted us with the Pha Fig: 3.) then each

ſes of Venus and Mercury ; for from thence it was Part, or Turn ,

appatent , that their Orbits included the Sun , and or Fall of the

therefore by degrees it came to be quite diſuſed , Rope muft be

and conſequently I ſhall ſay no more of it. Thortened i Foor

PULLĖT, in a Slip, is a little Room within ( reckoning as be

her Hold , in which the Piggs of Lead, or ſuch like fore from the

weighry things are put, that the Sbip may be well | Hook at b ) and

ballafted in alittle Room, this cannot be

done unleſs the

PULLEY, is a compounded Mechanick Power, Power in P move

conſiſting of one or more Shivers or Rundles with three Feet : Here

proper Blocks, &c. to raiſe up any Weighe, &c. cherefore the way

and this Inſtrument ſo fitted is called Trochlea or of the Power is

the Pulley ; and at Sea with Ropes, &c. fitted fo triple to that of

to it, it is called a Tackle. che Weight, as is

alſo its Celerity ;

Fig . I. In every Palley, from the wherefore if the

Poſition and Number of the Power be to the

P
Shivers, you may know how weight as 1 to 3 ,

much the Weight W is dimi- or one third of it,

niſhed , by making the Vis it will ſuſtain the

Motrix, or Power, to be to Weight.

the Weight : as I to the Num

ber of the parts of the Rope

going up and down.

Only this you muſt ob

ſerve, that it is the lower Pui .

leys, or Blocks with Shivers ,

that give any force to the

Morion ; for if a Weight hang

on any upper Pulley or Shiver.

W it will require a Power to ſu
ftain it that ſhall be fully equal

to the Weight

Fig. 2 . Thus if a Weight bang as in the

Poſition a W , it would certainly

fall, if a Force or Power equal to

it did not hold the Rope b d .

And all upper Shivers being eve .

ry where of the ſame Nature, none

of them can conduce any ching to:

wards ealing the Power or lighren .

ing the Weight; but they only

ferve for the Convenience of the

Motion .

P

But if you ſuppoſe the Weight W (as in Fig. 1.)

to be ſuſtained by the Hookh, above the Block

ab, then ' tis plain that the Hook h will ſuſtain juft

half the Weight, and therefore the Power at e

need be but equal to half the Weight W; for 'ris

allone as if theWeight were hung to the middle of
a Balance or Libra ab, whole equal Arms were

upheld by two ſeveral Strings, ashaand Pb.

'Tis alſo apparent in Fig. 1. Tbar in order to
raiſe the Weight W , the Height of one Foor,

each part of the Rope, viz . b a and P p ; ( ac

counting dowowards from the Hook b ) muſt be

made a Foot Morter, i. e , the Power muſt move

two Feer, in order to raiſe the Weight but one :

Wherefore in this Engine, the way of the Power

is double to that of the Weight; and therefore

their Celerities will alſo be in the ſame Ratio ;

wherefore if the Power be to the Weight as 1: to And ſo on in the 4th Fig. the Power P must be

2, its Moment will be equal to that of the Weight, one fourth of the Weight, & c.

and so will ſuftain the Weight.

Vol . 11. Uuu The
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The Pully is a Wheel not only turning round PULVINATA , in Architecture, is the Term

irs Axis, but made ſo, that at the ſame time ' ris for a freeze, which ſwells out like a Pillow .

drawn up by a Rope or Cord that goes round it : PUMPS, in a Ship are of ſeveral forts, as the

This may be conlidered as a perpetual Homodro- Chain-Pumps which are uſed in great Ships ; and

mous Lever or Veitis ;for the Cord which is put hele go with moreeaſe than others, yield more

over the Wheel AFC being fafned at one End Water, and are eaſily mended. Bare Pumps, are

at D, and the other End at e being drawn or ſmall ones made of a Cane or a piece of Wood

held by ſome Power, ſo that the weightlulpended bored thro', and are uſed to pump Beer or Water

from the middle of the 'Wheel out of the Caske. Bur• Pumps, are uſed by the

A FC , be kept in Æquilibrio ; 'uis Dutch, who have them by their Ships fides. lo

then plain, that the moving force theſe there is a long Staff with a Bur at the end

is apply'd to the lower Pulley or like a Gunner's Spunge, to pump up the Bildge

Shiter in A , one of the Extremes water : Thele are alſo called Bildge Pumps.

of the Lever A -C , the other Ex

treme C riſing on the fix'd Rope or
PUNCHINS, in Archite&ure , are hort pieces

Chord D C as on an Hypomochlion of Timber, placed to ſupport ſome conſiderable

' Tis plain alſo, that the Weight F Weight: They commonly ſtand upright between

is fuipended from the middle Poiniche Pofts, and are ſhorter and lighterthan either

B , and conſequently as A C, the the Principal Pofts or Prick Poſts. Thoſe that

diſtance of the moving Force from ſtand on each ſide of a Door arecalled Door Pun

the Hypomochlion, to BC, the di cbins.

Atance of the point of Suſpenſion
PUNCTATED Hyperbola, is an Hyperbola

of the Weight from the lame whoſe Oval Conjugare isinfini:ely ſmall, that is, a

( that is, as 2 to 1 ) :: ſo is reciprocally ( from the Point. Ste Curves.

Nature of the Lever ) the Weight F to the Force

PUNCTUM. See Point.

ſuſtaining it in E ; and conſequently one under.

PUNCTUM Formatum ſeu Generatum , in Cool

Pulley takes off always halt the weight,orraiſes picks, is a Point determined by the Interſection of
double the Weight with the ſame Power or a Right- Line drawn thro'the Vertex ofa Cone to a

Force.

point in the Plane of the Baſe, with the Plane thar

But if the Pulley be fix'd above only, it affords conftitures the Conick Section. See De la Hire's

no help towards lifting up theWeightmore eaſily : Latin Conicks,p . 15. 16.

for here the moving Force in E

PUNCTUM ex Comparatione, is either Focus

muſt be equal to the Weight in in an Ellipſis and Hyperbola ;and itwas ſocalled

W , becauſe the Hypomochlion in by Apollonius, becauſe the Rectangles under the

this caſe is in the middle at B ; Segment of the Tranſverſe Diameter in the Ellip

ard conſequently the Weight and fis, and under that and the Diſtance between the

Power equidiſtant from ii, asin Vertex and Focus in the Hyperbola, are equal to

the Balance.

part of wbat be calls the Figure.

E The upper Pulleys or Shivers PUNCTUM Lineans; is that point of the ge

then are of no other uſe but tonerating Circle, which in the Formation of either

facilitate the Motionof this Rope Simple Cycloidsor Epicycloids, produces any part

by their Volubility and apt Poli- of a Cycloidal Line. “ See Epicycloid.

tion .

PUNITORY Intereft, isa Term in the Civil

So that to eftimate the Power Law , for ſuch Intereſt of Money as is given for

of the Combination of never lo Delay , or Breach of Truſt.

many Shivers or Pulleys put to . PÚRE Hyperbola, is one which by the Impoffi

gether, you need only double the bility of its 2 Roots is without any Oval, Node,

Number of the lower Shivers, or of the Cords which Spike, or Conjugate Point . See Curves.

paſs over them without conſidering the upper ones,

and they willgive you th: Multiple of the Weight to

PURGATIVE Medicines ; the manner of their

be raiſed this way ; in compariſon of what could Operation isvery well accounted for by Dr. Cbegne

be raiſed without any ſuch help by the ſame in his Book of Fevers, thus: Purgative Medicines

Power .

being receiv'd into the Siomach by the Mourb,

Sothe Force of solb. in a Pulley with two their Particles do there vellicate or ftimulate the

lower Shivers will raiſe four times asmuch, viz. Fibres of the Stomacb, and thereby encreaſethe

Digeſtive Faculty; i é bring the Muſcular Fibres

If theForce of 50 lb. and the Weight 200 16 be of the Stomach, and the Muſcles of the Abdomen

both given, and the Number of Shivers be re- and Diaphragm into more frequent Contractions

quired, 'tis plain you muſt divide 200 by 50 ; that than ordinary, till they are admitted into the Inte

is, theWeight by thePower, and the Quotient will ſtines; the Fibres and Glands of which being more

be 4, the Number of Ropes, and the half of that senſible than thoſe of the Stomach (whole Parts,

is the Number of lower Shivers,

by the frequent rough Contacts of one againſt 20

If the Weight, ſuppoſe 1000 lb. be given, and other, and of the grofs Bodies which are often

the Number ofPulleys or Ropes, ſuppole 4 ; then thrown into it, are as it were deadned) they eaſily

divide the Weight by the Pulleys, and the Quoti. move and bring them into frequent forcible Con

entis the Power of Force required ;viz. 250 16. tractions; whereby theſe Glands are ſqueezed,

And this Method of proceeding will give you theand ſo emit a Fluid which lubricates thePaffages:

Defiderata in any Combination ofPulleys, and in Andthis mixing with the Fæculent Matter of the

any Conjugation of many Combinarions,

Inteftines ( which is rendred fluid by the ſame

active and ftimulating Quality of the Purgative

PULMONES. See Lungs in Vol. II.

Medicine) renders it more fluid ; by which, and

by

.

.

200 lb.
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by the uncommon Contractions of the Inteftines , an Ekate, which being held in Common by Co

it patles more eaſily and plen:ifully into the Re partners, is by Partition allotted to any one of

eium Inteſtinum , and is thence ejected by Stool . them .

Thus gentle and eaſie Purges act, and do only PUTLOGS, are ſhort pieces of Timber (about
cleante the Inceftines, few of their Particles entring 7 Foot long ) uſed in Building Scaffolds ; they lie

in hy the Lacteal Veins and ſo affecting the Blood : ar Right-Angles to the Wall with one oftheir Ends

But in violent Purgatives , the ſtimulating Particles reſting upon the Ledgers or Poles which lie parallel

are mixed with the Blood, and produce there ma- to the fide of the Wall of the Building.

ny times very great effects by occafioning unnaru . PYRAMIDALES Papillæ. See Papille Pyra

ral Fermentations, by ſeparating the natural Cohe midales.

fions of the Liquors of the Body ; and alſo by vel. PYRAMIDOID , is what is ſometimes called a

licating the Spiral Fibres ofthe Veins and Arteries, Parabolick Spindle ; and is a ſolid Figure formed

bring thoſe into more forcible Contractions, and by the Revolution of a Parabola round its Baſe or

thereby accelerate the Motion of the Blood ; all greateſt Ordinate ; and if you conſider it according

which may ſometimes have a good and ſometimes to the method of Indiviſibles, you may conceive its
a bad effect. Solidity to confift of an infinite ſeries of Circles

PURLINS, in Architecture, are thoſe Piecesof whoſe Diameters are all parallel to the Axis of the

Timber which lie acroſs the Rafters on the Infide, Revolving Parabola .

to keep them from finking in the middle of their PYTHAGORICK Tetra &tys, was a Point, a

Length. Line, a Surface, and a Solid.

PURPARS, a Purparty, is that part or ſhare of|,

QUA QUA

UADRAGATA Terre ; a Team of Land : or QUADRATRIX of the Hyperbola : There is a

4 . newCurve lately invented by Mr. 7. Perks of Great

QUADRAGESIMA, is the firſt Sunday in Lent, Swinford in Worceſter ſhire, for the Quadrature of

and lo called, becauſe 'cis about the forlieth Day the Hyperbola ; of wbich ſee an Account in Pbil.

before Eaſter ; and on the ſame account the three Tranſ. N. 306 .

preceding Sundays are called Quinquagefima, Sexa- QUADRATURE Lines, or Lines of Quadrature ;

gefima, and Septuagefima, are two Linesplaced uſually, orat leaſt lometimes,

QUADRAGESIMALS: In Popiſh Times'twas on Mr. Gunter's Sector, and eafily known there, by

the Cuftom for People to viſit their Morber Church being mark'd with the Letter and the Figures

on Midlent Sunday, and to make their Offerings 5 , 6 , 7 , 8 , 9 , 10 ; of which & lignifies the ſide

at the High Alcar. And the like kind of Superfti- of a Square, and the other Figures the fides of Poe

tious Devotion was alſo uſed in Whitfon week : lygons of 5 , 6 , 7 , & c. Sides. S. there ftands for

But as the Proceſſions and Oblations at Whitfon - the Semi-diameter ofa Circle, and go for a Line

tide were ſometimes commuted for a rated Pay- equal to 90 Degr. in the Circumference.

ment of Pentecoſtals or Whitſon Farthings ; ſo thele Their Uſes are readily ( tho' not exactly ) Thele :

were changed into a Cuſtomary Payment, and

were called Quadrageſimals; Denarii Quadrageſi- 1. To make a Square equal to a given Circle.

males ; and ſometimes Lætare Jeruſalem , becauſe

That Hymn was ſung on Midlent Sunday. The Open the Sector to the Radius of the given

Cuſtom of Mothering, as 'cis called in many places Circle by applying it over in the Point S , s, and

in England , is ftill retained, beingthat of vifiting then the ParallelDittance between the Points Q &

Parents on Midlent Sunday ; and it ſeems to be cal- is the ſide of the Square required.

led Morbering from the Reſpect thus in old Time

paid to the Mother Church. And the Epiſtle ofGa 2. To make a Circle equal to a given Square.

lat. 4. 21 , is ftill retained on Midlent Sunday, which

began Jeruſalem mater omnium , & c. tho' the occaſi: Apply the ſide of the Square over in 2. Q. ſo

on of it is forgotten. will the ParallelDiſtance berween S, S. be the Ray

QUADRANS, the fourth part of a Peony, or a dius of the Circle ſought.

Farthing ; for before the Reign of Edw. 1. our
ſmalleſt Coin was a Penny, called then Sterling ; 3. To reduce a Square, or a Circle, into a Penta

and it was ſtamp'd with a Croſs or Traverle Stroke, gon or other regular Polygon equal to it.

ſo that it might on occafion be cur eaſily or broken

into Halves or Quarters : But to avoid the Fraud Take the side of the Square, or Radius of the

ofunequal diviſion of the Penny , this King Edw. 1. Circle given, and apply it over in its proper Points,

coined Half-pence and Farthings in round diſtinct and then the Parallel Diſtances between the Points
Pieces. Mait. Weſt. in Anno 1279. of any of the other Polygons, ſhall be the sides of

QUADRANT of Davis. See Back ſtaff. thoſe Regular Figures.

QUADRANTATA Terre, the fourth part of

an Acre. QUADRATURE of Curves, by Sir Is. New

QUADRAT : To Quadrat a piece of Ord. ton .

nance, is to ſee wherber itisduly placed in its Car- I don't here conſider Mathematical Quantities as

riage, and that the Wheels be of an equal Height.compoſed of Parts extreamly ſmall, but as generated
Vol. II. 3 U 3 ta
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by a continual motion. Lines are deſcribed , and the Right Line Cc, and produce the ſame to K.

by deſcribing are generated, not by any appoſition Let the Ordinate b c return into its former place

of Parts, but bya continual motion of Points. BC, and the Points C and c coming together, the

Surfaces are generated bythe motion of Lines,So. Right Line CK co-incides with the Tangent CH,

lids by the motion of Surfaces, Angles by the Ro- and the Evaneſcent Triangle C Ec in its ultimate

tation of their Legs, Time by a continual flux, form becomes Gimilar to the Triangle C ET, and

and ſo in the reſt. Theſe Geneſes are founded up its Evaneſcent Sides ce, Ec and cc will be ulti

on Nature , and are every Day ſeen in the motion mately to one another as are CE, ET and CT the

of Bodies. Sides of the other Triangle CET, and therefore

And after this manner the Ancients by carrying the Fluxions of the Lines A B, BCand AC are

moveable right Lines along immoveable ones in a in the ſameRatio. If the Poiats C and cbe at any

Normal Poſition or Situation , have taught us the ſmall diſtance from one another, then will CK be
Geneſes of Rectangles. at a ſmall diftance from the Tangent c H. As

Therefore conſidering that Quantities, encrea. ſoon as the RightLine CK coincides with the

fing, in equal times , and generated by this encrea- Tangent Ch , and the ultimate Ratio's of the

ling, are greater or leſs , according as their Velo Lines C E, Éc and cd be found, the Points G

city by which they encreale , and are generated , is and c ought to come together and exactly to co

greater or leſs ; I endeavoured after a Method of incide. For Errours, tho never ſo ſmall, are not

determining the Quantities from the Velocities of to be neglected in Mathematicks.

their Morions, or Increments, by which they are By the same way of arguing, if a Circle deſcri

generated ; and by calling the Velocities of the bed on the Centre B with the Radius BC, be

Motions, or of the Augments, by the Name of drawn with an uniform motion along the Abſciſſa

Fuxions, and the generated Quantities Fluents, 1 A B, and at Right Angles to it , the Fluxion of

( in the Year 1665 and 1666 ) did , by degrees, che generated Solid ABC will be as the genera

light upon the Method of Euxions , which I here cing Circle, and the Fluxion of its Surface will be

make uſe of in the Quadrature of Curves. as the Perimeter of that Circle and the Fluxion of

Fluxions are very nearly as the Augments of the the Curve Line AC conjointly . For in what

Fuents, generated in equal, but infinitely ſmall time the Solid A B C is generated by drawing the

parts of Time; and to ſpeak exactly, are in the Circle along the Abſciffa AB, in the ſame time

Prime Ruio of the naſcent Augmenis : but they its Surface is generated by drawing the Perimeter

may be expounded by any Lines that are propor of that Circle along the Curve AC.

tional to 'em . As if the Areas ABC, ABDG be

deſcribed by the Ordinates BC, BD, moving Of this Method take the following Examples.

with an uniform motion along the Baſe A B, the

Fluxions of theſe Areas will be to one another as Letthe RightLine P B revolving about the given

the deſcribent Ordinates B C and BD, and may Pole P cut the Right Line A B given in Poſition ;

be expounded by thoſe Ordinates ; for thoſe Or-the Proportions of the Fluxions of the Right Line

dinates are in the ſameProportion as the Naſcent A B and P B is required.

Augments of the Areas.

2
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Let the Right Line P B go out of its place PB

into a new one Pb : In the Line Pb rake PC e

G
D d qual to PB, and draw PD to AB ſo that the

Angle b PD may be equal to the Angle b PC ;

and then from the Similarity of the Triangles

Let the Ordinate BC move out of its placeBC BC, b PD, the Augment Bb, will be to the

into any new one bc : Complear the Parallelo Augment Cb as Pb is to Db.

gram Bceb, and let the right Line VTH be Now let Pb return into its former place PB,

drawn which may touch the Curve C and meer bc that thoſe Augments may vaniſh , and the ultimate

and B A produced in T and V ; and then the juft Ratio of the Evaneſcent Augments, that is, the

now generated Augments of the Abſciſſa A B , the ultimate Ratio of pb to Db will be the same as

Ordinare BC, and the Curve Line A Cc, will be that of P B to D B, the Angle being right; and

Bb, Ec, and Ce ; and the sides of the Triangle therefore the Fluxion of AB is to the Fluxion of

CET, are in the Prime Ratio of theſe Naſcent PB in this Ratio,

Augments, and therefore the FluxionsofAB, BC

and AC are as the Sides CE , ET, and c T of the Let the Right Line PB revolving about the

Triangle C ET, and may be expounded by thoſe given P.Pole cut A B and A E eno other Right
Sides, ar, which is much at one, by the sides of the Lines given in Poſition in B and E ; 'tis required

Triangle V B C limilar to it, to find the Proportion of the Fluxions of thoſeRight

' Tis the ſame thing if the Fluxions be taken in Lines A B and A E.

the ultimate Rario of the Evaneſcent Parts, Draw

Lec
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A Treatiſe of the Quadrature of Curves.

Pe
I conſider indetermined Quantities as encreaſing

or decrealing by a perpetual motion, that is, as

flowing encreaſingly or decreaſingly ; and I repre

lent ' em by the Letters ž, 9, x, v, and I mark

their Fluxions or their Celerities bywhich they en

creaſe by the ſame Letters with Points over 'em

A B thus, ž. , x, v . There are likewiſe Fluxions of

Fluxions, or Murations more or leſs ſwift, which

may be called the Second Fluxions of 7, 9, x , v,

Let the revolving Line P B move out of its and may be marked thus, 3, 5, 0 ; and the

place PB into a new one Pb, cutting AB,AE Firſt Fluxions of theſe, or the Third Fluxions of
into the points b and E , and draw B C parallel tolz . ), *, ~, thus, 7, 9 , * , v ; the Fourtb thus

A E , meeting Pb in C ; then Bb will be to BC1: :: ::

as Ab is to Ae; and BC to Ee as Abx PB, 2, 3 , 4, v, &c. And as.7. ); *, , are Fluxions

to A e XPE. Now let the Right LinePb return of the Quantities 2, , 4, V and theſe are
into its former place P B, and the Evaneſcent Aug: Fluxions of the Quantities , , x v, and theſe

ment B b will be to theEvaneſcent Augment E Fluxions of the Quantities, %, , *, v : So

as A BⓇP B is to A EXPE , and therefore in this theſe Quantities maybe conſidered as Fluxions of

Ratio is the Fluxion of the Right Line AB to

the Fluxion of the Right Line A E. others, which I ſhall mark thus, 7, 9, x, v ; and

Hence if the revolving Right Line P B cut any

Curve Lines given in poſition in the Points B and theſe as Fluxions of others 2, 3, *; ü, and theſe as
E , and the moveable Right Lines AB, 4 Etouch Fluxions of others 3, 5, 7, *. Wherefore ž, ž.

thoſe Curves in B and E , the Points of Section ;

the Fluxion of the Curve which the Right Line 7, 7; 777, 7, 2, & c. repreſent a Series of Quan.

A B touches, will be to the Fluxion of the Curve cities, in which every ſubſequent one is the Fluxi

which the Right Line A E touches, as A BxP B ison of the precedent, and any preceding one is a.

to A EXPE. The ſame thing will happen if the flowing Quantiry or a Fluent, which has for its

Right Line P B always touch any Curve given Fluxion that which follows it,

in PoGtion in the moveable Point P.

Of the like nature is this Series Jaz - 27,
Let the Quantity from uniformly, and let the

Fluxion of to be to be found. In the ſame cime Vaz - 27, Vaz - 2 , Jazz, Jazz ,

that the Quantity x by Aowing becomes xto,

the Quantity x" will become x ton, that Naz - 27; as allo this Series,

is, by the Method of Infinite Series's xn + no az tzz aztza az + zz aztza artza 12+

most 09xm2-+ ,& c, and the Augmentso and
- 4

noxm1 + ooxn-:2 + ,8careto one another as a And it is to be obſerved , that any preceding

Quantity in thele Series's is as the Area of a Cur

and nza.it ooxno2 + , &c. Now let thoſe vilineal Figure, whoſe Ordinate Applicatė apply'd

Augments vaniſh, and their ultimateRatiowill beat Right Angles is the flowing Quantity ; and
the Ratio of 1 co nxmo.1; and therefore the Fluxi. : - , -

onof the Quantity x is to the Fluxion of the Quan its Abſciſſa z : as Jaz - zz is the Area of a Curve
tity xn as i to nxr- I , whoſe Ordinate Applicate is Vaz-72 and the

By like ways of arguing, and by the method of Abſciſſa 2 .
Prime and Ultimate Racio's, may be gathered the The deſign of all this will be apparent from the

Fluxions of Lines, whether Right or Crooked in following Propoſitions.

all caſes whatſoever, as alſo the Fluxions of Sur

faces, Angles and other Quantities. In Finite Prop. I. Prob. 1 .
Quantities ſo to frame a Calculus, and thus to in

veftigate the Prime and Ultimate Ratio's of Na. Having given an Equation involving any number

ſcent or Evaneſcent Finite Quantities, is agreeable of fluent or flowing Quantities, to find their

to the Geometry of the Ancients ; and I was wil. Fluxions.

ling to ſhew , that in the Method of Fluxions there's

no need of introducing Figures infinitely ſmall into Solution .

Geometry. For this Analyſis may be performed

in any Figures whatſoever, whether finite or infi- Multiply every Term of the Equation by the

nitely finall, ſo they are but imagined to be fimilarIndex of the Power of each flowing Quantity con

to the Evaneſcent Figures; as alſo in Figures rained in that Termn, and in each Multiplication

which may be reckoned as infinitely ſmall, if youchange the Root of the Power into its Fluxion ;
do but proceed cautiouſly. and then the Aggregate of all the Products' undet

From the Fluxions to find the Fluents is the their proper Signs will be the new Equation.

more difficult Problem , and the ift ſtep of the So.

lation of it is equivalent to the Quadrature of

Curves ; concerning which I have formerly written
the following Tract.

Expli.
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But when we thus proceed to Second and Tbird

Explication.
Fluxions , &c. it is convenient to confider ſome

Quantity as flowing uniformly ; and for its firſt

Let a, b, c, d , &c. be determined and immu. Fluxion to write r ; bục for the ſecond and follow

table Quantities, and let any Equation be propo ing ones o . Let the Equation be zy- tai = 0 ,

ſed containing the fluid or flowing Quantities 2 , y as above ; and let z flow uniformly, and let its

X , & c. as xs- xy taaz - b3 = 0. Firſt let the Fluxion beUnity ; and then by the firſt Operati

Terms be multiply'd by the Indexes of the Powers
of x, and in each Multiplication, inftead of theon it will becomey '+ 37152—42 }= 0, by the Se

Root orSide of the Power, or inftead ofx of one cond 692 F31 32 46732-127"= 0,by the Third
dimenſion only, write x, and the Summ of the

9912 + 1892 + 3z yöż + 187 %99 + 6733-34750.
Products will be 3xx -xy. Let the ſame be But in Equations of this kind we muſt conceive,

done by ), and you will have —2xyy: Do the char the Fluxions in each of the Terms are of the

ſame by ž, and there will be produced aazı Let ſame Order, thar is, that they are all either of the

the Summ of the Products be put equal to o. and fire Order j, ž, or all of the Second 7,92,yz, i

you will have the Equation 3xx *—XY — 2xy +
aaż = 0 ; I ſay that in this Equation the Relation or all of the Third, 9, 31, 32, 33,3®zijzº,zi, &c.

of the Flusions is determined.
And when the thing happens otherwiſe, the Order

is to be compleated by the ſuppoſed Fluxions of a

Demonſtration.
Quantity flowing uniformly ; and then the last E

quation , by complearing the third Order, be

For ler o be a Quantity extreamly ſmall, and let comes 92 įy2+182 92y + 37792-1823 + ozji
0 , o ), ox, be the Moments of the Quantities

—2427 = .

7. ), * ; that is, the momentaneous ſynchronal

Increments. And if the flowing Quantities are Prop. 2. Prob . 2.

now x, y, and x, theſe after a moment of time be

To find the Curves that are Quadrable.
ing augmented by their Increments oż, oy, ox,

will becomeztoz, „ to';ator, which being Let ABC be the Fi

ſubftitured in the firſt Equation inſtead of 2, 3, and gure,
whole Area is to

* , give this Equation, *} + 3x80x + 3x00xxt be found ; BC an Or

0933–29-0393—2x0y9—2x00 — xooyº —8079+ Angles,"and AB the
B

aaż taqoz - b3 = o. Subduct the former Equation Abicilla: Produce CB A

to E that BE may

from it and the Reſidual divided by o will be 32x :uf
be=1, and compleat

3xxox + x100-39-2x59-220jy- xoyj— x00% ; the Parallelogram AB
D E

taaž = 0. Let the Quantity o be leſſened iní ED; and the Fluxions

nitely, and neglecting the Evaneſcent Terms, there of the Areas A BC ,

ABED will be as B C and BE : Therefore take

will remain 3 * x - X - 2xyytaaż = o. Q. E. D. any Equation by which the Relation of the Areas

may be determined , and thence will be given the

A more full Explication of the ſame thing. relation of the Ordinates BC and BE, (by Pro

poſition 1.) & E. D.
After the ſame manner, if the Equation were We ſhall give Examples of this thing in the two

xi- xyy taa Vax - y - bi = 0 , there would be following Propoſitions.

produced 3x3–297—2x93 + aa vax - = 0; Prop. 3 : Theor . I.

where, if you wou'd take away the Fluxion

Naztangy, put Jax - » = 2; and then will ax- and the Area AE or A Bxr;andRbeput for
If z be uſed promiſcuouſly for the Abſciſſa AB

Fy = x , and (by this Propoſition) ax — 239= 227 E + an + 872n + hz3nt,& c.' Letthe Area ofthe

ax - 2 = , that is,
ax-278

Curve be zopa, and the Ordinare Applicate BC

Nax-»: will be=ee0 to +0

༢༧ 2 Vax - Y tan
fan

+ 22982n+ 3an
hz3n + 83c.

And thence 3x3= 29 = 2x9 +20ax= ;
aix aayy into 79-:I RA

And by the ſame Operation, you may proceed
Demonſtration .

to Second Fluxions, Third Fluxions, andſo on :

Let the Equation zy3—24t- a4 be = 0, then it will
For if* Ra = 0, then by the firft Prop. will0zz0.1

Ritazo R Raiv. Inſtead of Ra in the firſt

be made by the firſt Operation, zy + 3zyy2-4723-- termof the Equation, and ze in the ſecond, write

= o,by the Second Operatation zö: +631 : +32392 R RA-Tand zzº !, and then the Equation will be

+67329 4723-122222 = 0 ; and by the Third ,come ožrtazR into 74-1 RA- = 0. But Rwas

taken equal to E + an + 8716 + 673m &c. and con- '

29 + 977j2 + 92 ° 42 + 18232 + 3 0712 + 18 *3» fequently (by Frop. 1.) Å = ntiza tengzza.it

+ 60-771-367 272-24732 = 0, + 3nhz739 + , & c. which being ſubftituted in

their ſtead, and B Eor i placed in the room of 7 ;
Then

or

=o.
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fka 7.2.298kezo

to elfu tan
fla
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tzan 8lz3n
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tao

fm
zz
ut
o

this may
>

re

b -SfA 10 - FB-'2AzzuotaC= B

tot to to ply'd into 79. RA • , the Sum of the Areas zó Rx

then will 82
tzant

hanttan into A + Bzi + Cz21 +Dz3n + ,& c. will be equal to
& c. into - Ribe = v = BC. Q. E. D. che Area of a Curve which has that for an Ordinate.

Therefore let the Correſponding Terms of the Or

Prop. 4. Tbeor. 2.
dinate be equal ; and then a will become = 1 : A ,

0
o fatob =

If for the Abſciſſa A B be put z , for e - t- font tintatxeB ; C = tians5
40
B

+ +26,transton

g22nt, & c. be put Ri and S for k t-ian+mzant b_0 + 2an, fA
=B.

& c. Let the Area of the Curve be oRAS ; thene C, & c . and thence
Ae 0+ mi e

the Ordinare Applicare B C will be
C - 10 + 2an.8 A - 10 tutanfB.=C. And ſo on ad

to to
0 +29, e

Bek
tań

Infinitum .

+0 into
0

Now put : = rrta= s. Sita = t, &c. and

tem
出

Rull in the Area zo RAXA+ Bzx + C22n + D23*,& c.write

+0
Su the values of ABC'found above, and there will

gmz4 "

trant
come out the propos'd Series. & E.D.

+243 +2un

And it is to be oblerved , that every Ordinate is

r reſolved into a Series two ways: For the Index no

This is demonſtrated after the ſame manner asmay either be Affirmative orNegative. Let an
the former Propofition. Ordinate be propoſed 3k - 123

Prop. 5. Theor. 3 .
773kz – 173 + m24

If z be put for the Abſciſta of the Curve A B.be either written 74x3k — 137xk — 137 + mzzle

and Ribe put for e + tz + 3721f-b73* + & c . And or thus, zx- + 3kt:2|xm — iz 1 + k2-3-** . Ia

Jer the Ordinate Applicate be z6–1RM 1 multiply'd the former Caſea = 3k.b= 0.- = - . E = k.fzo.

into at-bzu + cq2nt-dzza ot & c. and let - be put

s=-b =m. a=--m31.0-13-Boks

=r. S=-5. i
5.v = 0. In the latter Care

= r , and rta = s.start.tx= v, & c. Then a = 6 = 0.C = 3k. e = m . f-, g = 0. b = I .

the Area will be za R multiply'd into + * = - * " 3–1:9-1= 1.0-2.75 -2.5 = -
t - I. VEL . Each of theſe Caſes muft be

wind = f0-2B- ohAcry'd ; and if either of the Series be broken offand

ent "
rt1,

terminated , the Terms atlength growing different,

r+ 2, 1-3 , 6 the Area of the Curve will be bad in Finite Terms.

= 40 &C== bBq4rt, & c.where A, B. So in the former Caſe of thisexample,bywri

rt4, e

ring in the Series the Values of a , b, c, e, f, g , b,

C, D, &c. denote the whole given Coefficientsa,0; r:5 ,6, v, all the Terms except the firft vanin

of each Term in the Series
withtheir Signstand ad infinitum , and the Area of the Curve becomes

viz. A denores the Co- efficient of the firſt
4-Izzt.mz? And this Area, bỳ- reaſon

Term na, B the Co-efficient of the ſecond Term of the negative Sign, adjoyas to the Abſciſſa pro

duced beyond the Ordinate. For every Affirma

b_SEA
.

C the Co-efficient of the third Term Live Area adjoyns to both the Abſciffa and Ordi

,
nare, but a Negative one falls on the contrary parts

of the Ordinate, and adjoyas to the Abſcilla pro

duced , the Sign of the Ordinate remaining. By

P+2,

this means one of the Series, and ſometimes both,

is always terminated and finite ; if the Curve can

Demonſtration
be ſquared Geometrically.

But if the Curve don't admit of ſuch a Quadra

According to Prop. Third.
ture,both Series will be continued in infinitum , and

one of 'em will converge and give the Area by apo

Let the Ordinates of the Curocs be, and their proximation, except where r (by reaſon of the ing

Areas nite Area ) is either nothing or an Integer Number

+9 and Negative, or where is equal to Unity. If
Az RA

tan tant

+8
be leſs than Uniry , tbar Series will converge in

b Az3", & c.

tegan which , the Index , is affirmative ; but if be

"FBz24
B79_fm

greater than Unity, the other Series will converge.

torn 378 - RAI
in one Caſe the Area adjoyns to the Abſciſſa drawn

as far as the Ordinate, in the other Care ir ad

joyns to it produced beyond the Ordinate.

3 : +0 + 2n , eC224 C36 + 2 RA
Nore farther, tbar if ibe Ordinate be a Rectangle

+9
under the Rational Factor Q and the Surd irredu

+ 2nfCz3», &c.
tan

cible Factor RT, and the Side R of the Surd Fa .

4. ... to t30 ,

cor does not divide the Racional Factor Q ; then
D79+3RA

cDz3", &c,

- I will be =* ; and RAT = R * : but if the Side

R of the Surd Factor divide the Racional Factor

And if the Sum of the Ordinates be put equa) once, 1-1 will bertrand RAI= R * + 1 :

to the Ordinate átben top2nt.dz3nt,&c. multi- lif it divide it twice , al will be = + 2

and

731- +

23
1

re

ti, e

CfB —- & A, and ſo on .

I , Q : A gdze»

ب
ه ا
س
م

faz» to

+

e

2. ... + Bzu Ian
+ A + ,

* %29 & Bz3*, &c

X

1
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1

and RA I = R * + 2 : If chrice , 1-1 will be= "t3 Power of that Side whoſe Index is an Integer

and RAI -R ++ 3, and ſo on , c . Number ; let that ladex be m, and a- I will be

If theOrdinate be a rational irreducible Fracti. =--m andRAI= RTm, ſo that if the Ordinare

on whole Denominator is compoſed of iwo or
be 398—94x + 9qºxx – 99x}_6984

more Terms; the Denominator is to be reſolved becaule the

into all its firſt Diviſors. And if there be anyDi Side R of the Súrd Factor or 93 + 99x - x* — **
99 - XX3 N93+ 994-9xx -- **

viſor which has neveranother equal to it, the Curve bas the Diviſors 9+*, atx, 9- *, which are of

is not Quadrable. But if there be two or more two Magnitudes , I reject one Diviſor of each

Diviſors equal, one of them muſt be thrown a. Magnitude , and multiply the rational Factor

way. and fill there will be iwo others or more , 99-** by the Diviſor that is left a+x. And be

wbich are equal amongſt themſelves and un - cauſe the Product q3 + 994-9xx - x3 is equal to

equal to the former ; one of theſe alſo muſt be re . the Side R, I pur m = 1. and thence, fince * is ,

jected , and ſo of all others that are equal, if there la-1 becomes = _ . Therefore I reduce the Or

. ftill be more ; then the Diviſor that is left, or the

Product under all the Diviſors which are left, if|dinate to the Denominator R- , and 'tismade
there be more, muſt be put inſtead of Rand R- > 70x398-+ 29x + 8q*xx + 89343.799**.6qxsxg' + 99

the reciprocal of the Square of R for R , except < -- * - * . from whence a is == 39*. 6 = 29*, & c.

where that Product is a Square, or a Cube, or a
e = q.f = 99 , & c. 0-130.B = I = .. =

Biquadrace, Bc. in which cafe the side of it is to

be put inſtead of R. and the Index of the Power r = 1. S = . = v = 0 , and theſe Values be:

2 , 3, of 4 , taken negatively inftead of a; and ing put in the Series , the Area comes out
theOrdinate muſt be reduced to the Denominator 399x + 3x3

R , R ?, R ", or RS, & c. 3/23 taax - axx — X '
all the Terms in the whole

Series after the third , vaniſhing.

75 - +- 24-523-22-82-4

becauſe this Fraction is irreducible, and the Divi Prop. 6. Theor 4 .
fors ofthe Denominator are equal, viz . 7-1,7-1,

7--1,7 + 2, & 2 + 2,1 reject one Diviſor of either mag- If the Abfciffa A B of a Curve bez, and R be

nitude,and the product of tbe remaining 7-1,7-1 , be put in the room ofetfza + 872n +bz3nt, & c. and

2.-2,which is 72--32 + 2 I puc inftead of R; and the S in theroom ofkt.lza. m22n + nz3*, & c. then let

Reciprocat ofthe Square of Rwhich is or Ræsj into 4 +674 + 0z2 + d23"* & c."iftherebethe

inſtead of RVs, Afterwards I reduce the Ordinate | Rectangles of the Terms e, f, g , h , &c. and k, l,

tº the Denominator R ? or Ri- , and it becomes m , n, & c .
%

-924 +823

that is , zix8.-9z + z3X2--3x + 23|--2. ek fk
7-37 +212' qk bk

el fl
And thence is az8ib - 9.C = 0.d = -1, & c.

g ! bi
&c

fm bmi
zw.f3-3.g = 0.b = 1..- = - 2.13 * .

n = 1.A - 133.0 = 438.33.1= 2.v = 1 , and fin bn
gn

theſe being put in the Series, the Area comes out
And if the numeral Co -efficients of thole Rect

all the Terms in the Series, except the angles be reſpectively,

firſt , vaniſhing
rta = s. Stazt. tarv. &c.

If laſtly, the Ordinate be an irreducible Fracti =r,

the

Rational Factor Q , and the surd irreducible Fas rtk = ś. st = ' tuzi. otuztro & c.

& or RT, you mußt find all the firſt Diviſors of $ + 4 = i. itkzö. öte = . #tuzz & c.

the Side R , and teject one Diviſor of each mag.

eitude ; and by thoſe Diviſors that remain, itötuzü. öty = . ñ + 4 = 3. ötr = .&c.
there be any, multiply the Rational Factor Q ; and

if that Product be equal to the Side R , or any The Area of the Curve will be

Let the Ordinare be35 + 24-873

*
em

en

71-37723

tgk .

S + 1, fkB -iFi Asfk

A

iel

29 RX Su into

rekrti, ek

b_sel 20_Śtol, el tem

Xnt
7224

r42 ,ek

cobk A

Lug !- ti, g

-Statik -T18iB_of me

,

11

Venel

731 + , &c.

+3, ek

Where A denotes the given Co - efficient of the Co efficient of the fecond Term , C the given

Co - efficient of the Tbird , and ſoon. But of the

first Term , " with its Sign -t- or- , B the given Termsa ,b, c, &c . e , f, g , & c. k, l, m, & c. one or
rek more
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+8

tau tan9872»

bf
to +98

more may be wanting. This Propoſition is de. And on the contrary, from any two other Areas

monftrated after the manner of the former, and affumed, one may go back by an Analyſis to the

what was obſerved there takes place here alſo. Areas A and B , ſo that from theſe two A

But the Series of ſuch Propoſitions as theſe run reas given, all the reft may be given likewiſe. l .

on ad infinitum , and the Progreſſion of the Series E. D. This is the caſe of thole Curves where

is evident. che Index of z is encreaſed ordiminiſhed by a per

petual addition or ſubduction of the Quantity * .

Prop. 7. Tbeur. s . The other is the caſe of thoſe Curves where the

Index a is encreaſed or diminiſhed by Unites.

If R be put inſtead of etfant872", & c. as

above , and in the Ordinate of any Curve Caſe 2:

20 + noR++ ? there remain thegiven Quaocities 0,o

a, e, f,g , & c. and inftead of g and be put any If the Ordinates pps-1 RA and 978-+-+-1 R ^, whole

Integer Numbers fucceffively, and if the Area of correſponding Areas are p A and q B, be mulci
one of theſe Curves be given, which are denoted ply'd byR, or etfantg22n, and afterwards bea

by innumerable Ordinares coming out in theſe gain divided by R, they become petpfz»-+ p872
forms, if the Ordinatesbe Binomials in theVincu.* 78-1 R9.s, and geza tafzan+ 987*"x29-1RATE
lum of theRoot, orif the Areas of twoof thoſe And by the3d Prop. azo Ri is the Area of a Curve
Curves be given ; if the Ordinates be Trinomials +8
in the Vinculum of the Roor, or the Areas of three whoſe Ordinate is se +8Hanafz ".Iingagzaa multiply'd

of thoſe Curves ; if the Ordinates are Quadrino inco zot RA- T, and bz9 + * pa is the Area of a

mials in the Vinculum of the Root, and ſo on infi.

nitely : I ſay, that the Areas of all theſe Curves CurvewhoſeOrdinate is
is thebeza , bfta**** 6933"

will be given . For Nomes I here cake all the
Terms in the Vinculum of the Root, as well defi.

+ an +2an

cient asentire, the Indexes of whole Powers aremultiply'd into zoci Rar. The Summa of theſe

in an Arithmetical Progreſſion. So the Ordinate Areas is pa + B + azer +679 + nRa,andtheSumm

Ja4 ax3 + x4 by reaſon of the two different
of their correſponding Ordinates.

Terms between 44 and 4x3 ought to be reckoned a

Quinquenomial. Bur daq7x4 is a Binomial, and one o +0af zu

to
bg23" into zoviRA-1

V44 + x4–38
a Trinomial, ſeeing the Progreſſion

+214

to

nowproceeds by greater differences. This proc. tpe obe
t.

pofition is thus demonſtrated. tan

+ pf

Caſe 1 :

tae tof

Let the Ordinates oftwo Curves be pze.IRA 1

and gzº + * IRA , and their Areas p .A and q B , If the Firſt, Third and fourth Term be ſepaa

R being the Trinomial Quantity tfzn +8721. rately pur equal to nothing; by the firft Term ,
And by Prop. 3. fince zØRA is the area of a Curve ose tpe will be made o or 01 = p: by the

+0 +0

whoſe Ordinate is 8:Finn"+229872"multiply'd
Fourth – 06-96-200b = q , and by the Third

into70-ipa-T, fubduct'the former Ordinatesand (triking out p and 9,202 = b. From whence the
Areas from this latter Ordinate and Area, and

0eto to
there will remain

-ptan
f

-97
fore the Summ of the four Ordinates is

ply'd into *** RA-s the new Ordinate. of_the anaff - 4anage zd+* 1 RA- , and the Summ of ſo
Curve ; and zo Re - PA - 9B its Area. Pur Be = p, f

and Ottantaq and the Ordinate will be found

0 many correſponding Areas is azer?+235 70+»RA O
Faan 372" multiply'd into po-s Ra: 1, and the A

20 + 2n +-429
all

rea zo RibeA- fB - a nf B. Divide both by
agB. Divide theſe Summs by

03tiang, and call the Area that willcomeout Cilaneff - 4amage,and if the latter Quote be called D;
and taking r at pleaſure, C will be the Area of

a Curve whole Ordinate is rz0 +241 RAI, And
t

after the ſamemanner that from theAreas e A and D will be the Area of a Curve whoſe Ordinate is

9 B we find the Area r C agreeing to the Ordinate the firft Quote 79tr1R 1. And after theſame

rz® * 21-1 Rn . ' , we may from the Areas q B and rc way by putting all the Terms of the Ordinate ex

find a fourth Area, asŚ D,agreeingto the Ordi. cept the firftequal to nothing, the Area of a
nate Sz9 + 3vi pa -l, and ſo on infinitely. And Curve may be found whoſe Ordinate is z8-1RA2.
from the Areas B and A there is a like Ratio of Let that Area be calledC, the ſame way that the

Progreſſion towards a contrary part. If anyof the AreasCandD arefou
nd from the AreasAandB,

Terms e, o tan, and 8 toan be wanting, andtwo other Eand Fmay be found fromC and D ,

break off the Series, aſſume the Area p A in the agreeing to the Ordinates29-1. R1-2 and 79+ 1R1 2

beginning of one Progreſſion, and the Area q B in and ſo on in infinitum : And by a contrary Analy

the beginning of the other, and from theſe two A.fis one may proceed back again from the Areas

reas will be given all the Areas in both Progreſſions. E and F to the Areas C andD, and thence to

Vol. 11 .

tbe
3 X

+ P8

Anaff - 4anage, and there
f7"

izan
izan 822 multi ſecond Term becomes

stang
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the Areas A and B, and others which follow in 179-1 into etiza + 872 + & c. ^ , by aſſuming any

the Progreffion. Therefore if the Index a be en

creaſed or diminiſhed by a continual addition or Quantity for vand putting-=S and ze = x , change

ſubduction of Unities ; and of the Areas, corre into another equal to it ſelf, whoſe Ordinate will

fponding to the Ordinates coming out in thele

Forms, two of the moft fimple be known, all o- be into e + fx' tgx2 + & c.

thers are given in infinitum . ' E. D.

Cafe 3. Corol. 3 .

Cafe 40

Corol. 4.

)

1

1

1

Corol. s.

I

I
1

And by thefe two Cales conjoined , if both the And
every Curve whoſe Ordinate is 28 - 1 into

Index 6 be any bow increaſedor diminiſhed by a + bza tozant & c. x etfz + 872 + & c. *,

the continual addition or ſubduction of w ; and

the Index a, by the perpetual addition or ſub . by taking any Quantity for , and putting = S;35
duction ofUnity,the Areas correſponding to theland ge = x, will change into another equal to

ſeveral ariſing Ordinates, will be given.

y
vo

it ſelf whoſe Ordinate thall be inco

0 ++bx + ca + & c. X + footgx36& c.*

And by a like encreaſe, if the Ordinate be ex.

preſled by 4 Nomos in the Radical Vinculum , and 3

of the areas aregiven ; or if it be expreſs’d by s

Nomesand 4 of the Areas given, and ſo on : All And every Curve whole Ordinate is into

the Areas willbe given'which canbe generated |a + b3*+220 + & c. x et fpt tgk2" + & c.la.

by adding or ſubducting the Number y to or from

the Index 0 ; or Unity,co or from the Index a.
* & + lan tmzant&c.l, by taking any Quantity

And 'tis the ſame caſe with Curves whoſe Ordi-for y and purring = S and y = x , changes into

nates are expreſſed by Binomials and one Area of

thoſe which are not Quadrable Geometrically, is another Curve equal to it ſelf, whoſe Ordinate is

given.
V 70

into a + bxr toxart & c. xe + fx + 8 * 27

Prop. 8. Theor, 6. + & c. ^ xktlxfmxart & c.fe

It forettantg n & c.andk + za + m22n +- & c.
you pur R and S as before, and in the Ordinate of

any Curve 78 + no Ri + tSmtu the given Quantities

8, º , a, b, e, f,g , k, l, m, & c. remain ; and that for And every Curve whole Ordinate is 7a- i into

0,7, and u, any Integer Numbers be ſucceſſively + fq +-872* + & c.^ by putting = x, changes
written , and if the Areas of two of the Curves are

givenwhich are denoted by the Ordinates fo ari- into another equal to it ſelf, whoſe Ordinate is

Ging, if the Quansities R and S are Binomials; or
xe + ft + 872* + & c.f^ that is

if the Areas of three of the Curves be given , if R * + I xotitoa

and S confiſt conjointly of5 Nomes; or if the A -lxstexul“, if there are two Nomes in the Vinculuń

reas of s Curves be given, when S and R conGA

jointly of fix Nomos, & c. and ſo on in infinitum : of the Root, or
xotitana

xg + fx" texiala if

Í ſay , the Areas of all the Curves will be given. there are three Nomes, & c.

The Demonſtration is like that of the former

Propoſition. Corol. 6.

Prop. 9. Theor . 7.

And every Curve whoſe Ordinate is 78.1 into

' The Areas of theſe Curves are equal to one another + 1z" +-8720 +- & c./axk+iz" + mzent & c./" , by

wboſe Ordinates are as the Fluxions of the Abfcila.
putting = x, changes into another equal to it

For the Re& angles underthe Ordinates and the ſelf,whoſe Ordinate is 0 + ixe +13"gx20 + &c.
Fluxions of the Abfcillæ are equal, and the Fluxi.

ons of the areas are as thoſe Rectangles. xk + 7x* + mx2n + & c. “ , that is x

xotit nat nu

Corol. ii
F + exulx1 + kxml if there are two Nomes in the

Vinculum of the Root , of x2 +1 + 2na tome
If any Relation between the Abſciſe of iwo

Curves be aſſumed, and thence (by Prop. 1.) the xg ffx " tex2n|axl + kal ,if there be three Nomes

Relation between the Fluxions of the Abſcilfe be in the Vinculum of the former Root, and iwo in

fought, and the Ordinates be ſuppoſed reciprocal- chat of the latter ; and ſo in others.
ly proportionable to the Fluxions ; then innume. N. B. The two equal Areas in theſe two laft

rable Curves may be found, whole Areas thall be Corollaries lie on oppoſite Gdes of the Ordinates : If

mutually equal to one another. the Areas in either Curve join to the Abſciſſa , the

correſponding equal Area in the ocher Curve ad .

Corol. 2 . joins to the Abſciſſa produced,

For fo will every Curve whofe Ordinate is
Corola

I

I

I

/

1
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Corol. .

putting Unities for t , v , 1 or they and by effecting

that the Radix of the Dignity may be extracted ;

whoſe Index is a or by putting a = -1

If the Relation berween the Ordinate y of any 6 = 0.

Curve and its Abſciſa x be expreſſed by any ad

fected Equation of this form , you into etfynzert Prop. 1o . Prob. 3 :
gy217201 thy3u738f& c = 7& intoktolyzed t.my2n7201

- To find the moft Gmple Figures with whichany

& c. this Figure, aſſuming S= z , and Curve may be Geometrically compared,whole

Ordinate Applicate y, by an Equation not affected ,
yed

changes into another equal to it ſelf, is determined from having the Abſciſla z given.
adtBn

whoſe Abſciſſa x , from theOrdinate v being given ,

is determined by an Equation not affected ; as

pax Xicut fontguantbosif& c.taxktolotmoznat Ler the Ordinate be azo-1, and then the Area will

& cl = x.
be prazo, as will eaſily be collected from Prop. s.

Corol. 8 . by putting b = o = c = d = f = s = b and al.

ท
S

de

Caſe 1 .

4

Corol. 9.

e

If the Relation berween the Ordinare y of any Cafe 2.

Curve, and its Abſciſſa z be determined by any

adfected Equation in this Form, yuinto et- fynza + Let the Ordinate be azo.sxfza + 872+&c. | 4 +1

gy20728= ze into R +-lyzo + my2nz2d + & c +31 with RedilinealFigures,itmay beſquared byProp.s.
then if the Curve can be compared Geometrically

into + 99npol + ry2970 + &c. then this Figure,by putting b = cze= d. If not, letitbechanged in.

aſuming s ="** A = ten and v= to another Curve equal to it,whoſeOrdinate thall
be xetfxTgx1 + & c. 'by Cor.2. Prep 9

astazi", changes into another equal to it felf , 0

whoſe Abſciſſa x, from the given Ordinate v being Then if out of the Index of the Dignities and

given,isdetermined by an Equation leſsaffected, as a - 1 (by Prop. 7.) you reject theUnities till thoſe

pe into etfont- g22nt, & c. = SMxm into kt.lv + Dignities becomethe leaſt poſſible, you will then

mv2nfo &c. + 50t- x» into ptquatorvant & c. come to the moſt fimple Figures that can be by this

means collected . Then every one of theſe, ( hy

Cor. 5. Prop. 9. ) gives another which is ſometimes

yet more fimple. And from theſe, by Prop. 3. and
Every Curve whoſe Ordinate is az -i into Cor. 9.and 10. of Prop. 9. compared one with ano

# f2I_S2*" + &c. xe + f** + 8221& c./as had some bi se more simple Figures comeour.
And laſtly, by aſſuming to

x lamblez + 17'4 " + 37 +2if & c.17lw,if0 = wv|verle Method, may the required Areabe com

and there be aſſumed xzez' + tz + --+ 82" +20 F puted.

& c.|-, o = and =>", changes into another Cafe 3.

equal to it ſelf, whoſe Ordinate is x8 x a tobxo Let the Ordinare be zems x at-bzu + cz2 + & c.

And obſerve that the former Ordinate in the Coxe Ff2 tgzan + & c.Al, then will this Figure, if

rollary becomes more fimple by pusting a = !, Orquarable, be ſquared by Prop. s . But if nor,

byputting r = , and by effecting, that the Radix then the Ordinatemuft be diftinguiſhed into the
of the Dignity may be extracted, whoſe Index

is w , or allo by putting w = -1 and a = 1 = 1 = 0 Parts, 28 1 X axe tran + gz2n +- & c.A.1, 72.1 xbzu

= , that I may paſs by other Cales, & c.
xetfan- -gz2n- + & c|--I, &c . and by Caſe 2 , the

moſt fimple Figures are to be found with which

Corol. 10. che Figures correſponding in thoſe Parts may be

compared ; for then the Areas of the Figures cor

+ vfxet** reſponding to thoſe Parts, and connected with

For ez tfzututgz +2n + &c. vezu !
their proper Signs + and , will compoſe the

whole Area ſought.
to

gzo-fanit &c. k+q*4m22n + & c. and

+29

nizu 1 +20mx211 + &c. let Ror, S and s be fubfti

tured reſpectively, and then every Curve whoſe

Ordinate is asr tops into Ros Sul XasuToRT
Let the Ordinate be z: 1 xa # bentcz2n + & c.

=s , and xe tfant82207 & c.ft ixktientmz2n + & c. 1

Rx So = *, changes into another equal to it felf, and then if the Curve be Quadrable, it will be

ſquared by Prop. 6. But if not, let it by Cor . 4 .

whoſe Ordinare is x.hxa + bxolo. And obſerve, Prop. 9. changed into a more fimple one, and then

that the former Ordinate grows more fimple, by compared with the moſt simple Figures according
Vol . II,

+

Cale 4 .

if it be tuw at

O ,

a T

3 X 2 со
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Cafes.

to Prop 8. and Cor. 6 , 9, and 10 , of Prop. 9. as iProp. 9. doth not go into an Equation nor affect.

was done in Cafe 2 and 3 . ed,' is either, if Iquarable at all, ſquared by this

Propoſition, or elſe is compared with the moſt

limple Figures poſſible. And by this means is ė .

very Curve ſquared , wboſe Equation conliſts of

If the Ordinate confift of different Parts, then chrée Terms; for if that Equacion be affected, 'tis

the ſeveral Parts are to be eſteemed as the Ordi- changed into one not ſo by Cor. 7. Prop. 9. and

nates of ſo many different Curves, and thoſe then by Cor. 2. and s . of Prop: 9. palling into a

Curves, as many as areQuadrable, are to be ſqua. moft fimple one, either gives the Quadrature of
red , and their Ordinates fubducted from that of che Figure, if it be ſquarable, or a moft fimple
the wbole Curve. Curve, with whom it may be compared.

Corol. I. Corol. 3 .

Hence every Curve whoſe Ordinate is the Square And every Curve whole Ordinate is détermi

Root of its affectedEquation, may be compared ned by any adfected Equation, which by Cor.8.

with the moſt fimple Figures,wherber Rectilineal or ofProp. 9. paffes into a Quadratick affected E

Carvilineal. Forthat Rootalways conſiſts of two quation is either ſquared by this Prop: and its fisft

Parts, which conſidered ſeverally , are not affected Corollary, if quadrable at alí , or elſe is compared

Roots of Equations. Let ibe Equation be propoſed with the moft fimple Figures, and with wbicb it

aayy tazy) = 2039 + 2xy - 24icsRoor when extract. admits a Geometrical Collation.

ed will be y= 43 + 23 +aJa4 + 273—74 whoſe ra

aatzz
Scholium

tional part a3 + } and its Surd or Irrational Part

aa + zz
When Eigures are to be ſquared, it will be too

troubleſomealways to bave recourſe to theſe Ge

47a4 + 2473-74

aa+zz

are the Ordinates of Curves that neral Rules ; wberefore it is better once to ſquare

the moſt ſimple and uſeful Figures, and then to

may eitherbe ſquared by thisPropofition, or com- keep Tablesof ſuch Quadratures, to wbichto

pared with the moft fimple Figures, with whom have recourle whenever ſuch a kind of Curve is

they admit a Gcometrical Compariſon. to be ſquared. Of this kind are the two follow .

ing Tables; in which z denotes the Abfciſa, , the

Corol. 2 . Rectangular Ordinate, e the Area of the Curve to

be ſquared , and d, e, f, g, b and repreſent gi ;

And every Curve whoſeOrdinare is determin. ven Quantitieswith their Signs + and —

ed by any affected Equation, which by Cor. 7. )

A TABLE of the more Simple Quadrable Curves.

The Forms of the

Curves. The Areas ofthe Curves.
is

Form 1 .

d

dz ** 1 = Y

Form 2.

dz ". I

ce taefz" tffzan

dan

nee tafen

-d

1, or

nel tuff zi

Form 3

3nf
1. dz",votfx =y: -R3= t. fuppofing R = ve+ fen

2. dz. Je+ fz» = y. -4e + of?*dR ? = .

3. d221Vetfe" . 16ee2aefzu tozof fuz»dR = .

4. dz.4012 + 12 =9. -96e3 + 144cetzn 1801ff2n +210f zi"dR3= .

isaff

1053

9459f4

Form 4.
3

J.
dzn- 1

Vetfen

d =21

Vet ".

of

4 + 2 fz

20 R = r.

z dR = s.
2 .

3uff

3.2731
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3.

dz3u- 1

Netf

1 16ee - 8efzn+ 6ff za

P"dR = s.
1563

dz4il

.

.4. Jetfan
–9603 + 48eef< –360ffzen+ 30f3x3”d R =

1058f4

A TABLE of those more Simple Curveswhichmay be compared with the Ellipfis

and the Hyperbola .

B

Fig. 5 .
S

Fig. 6.

Baa

B N

.AR
Fig. 7 .

Fig. 8 .

T a B

Τ Α α BN

Let'« G D or PGD orGDS be a Conick Se Abſciffa A B in T , and then let the Parallelogram

dionwhoſeArea is required to the QuadratureofA B DObecompleated. IfthentotheQuadra

Curvepropoſed , and let its Concre be 4, its cure of the Curve propoſed the Areas of two Co

Axis K 4,its Vertex a, its Semi-Conjugate Axis pick Sections are required ; letthe Abſcilla of the

AP, the given beginning of the Abſcilla A, or a, latter be , the Ordinare T , and the Area And

or& ; the Abſciſta A B , or a B, or «B = x, the let this Character - ſtand for the difference of

Rectangular Ordinate B D = v, and theArea A B wo Quantities, when 'tis uncertain which isthe

DP ora BDG or a BDG=s, the Ordinate a greater, and conſequently which can be taken
being applied at the Point a. Join KD, AD, a D, fromthe other .

and let the Tangent DT be drawn, meeting the

The Forms of the Curves. ofthe Conick Seation . The Area of the Cururs.

Abicilla ,

GDB

q=X.

Form I.

dzni

Fig. 5. 1 .
et- f2 "

d2221
2.

etfan

d73"-1

effen

Ordinate,

d .

et- fo

d

effx

们

3 = * .
0 .

inf

de

nff

се

3 . effx 2018 nff

Form 2:

dz :-1 2x0=4 > = ADG1XXV.

6 +tzn

d

Fig. 6, 1 .

7 . ette

dzın

et12

dz12

ett "

letten

e

-XX = 0

f

2de
403~20xu

urt

2de 30 2dee 2eexv - 404s

30f 2 weg af f

F 外

d

3. letian WF**
Form 3.
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Form 4 .

d
1

Fig . 6 ,
4d2

I.

veFizn= .7, 8. f
u
t1 ffo1

nff
4.6%

I

2 .itivetijze ។

03 4de.

= xx. Vi texx = v. into
into a GÕT,or APDB - TDB

an
2ex

8dee 8dee. ffo

Or thus, =x. x + exx = 0. cinto so . - 40 == into aGDA+
of 40 4eex

20 2d 2d

12 = 9 .
= xx . texx = v. = t = - APDB, or - aGDB.

20
n

ade . fu 4de

Or thus, - = x . Nfx texx = v. ziato s xaGDK :
-nfan

nf

d d

= x. Nfx texxsv.-== xaG D B or BDPK.

3dfs — 2003

X. vfx texx = 0
2 Ene

1

XV

2e

d

3 • 221 +1vetf205
*

23nt
i

į Veten .
d

Form 4.

Ad . I

1 fo

nff

-

d
11 40

Fig . 6. 1. svetih

-**. Vox texx = 0.into- * 0.3 = into PAD or into aGDA

En
inf of

8de
8de

Or thus, = x 1 * Texx = v. intos
into aGDA:

20 wust 4

d
20 2d

into's-XVIIS into POD , or into AODG a.

zatettzn==** VA + exx = 0. ne He

4d.

Or ibus, EX . Vfx texxv. cinto -== into a DG a .
nf

d d

3. 72n+ ve + fan

=*. Ifx texx = v.into 3 + 212 = into 3aDGa - AaEB.
ne

d
rodfxu - Isdfs 2 dexxo

4.
= y. x.NfxFexx = v. 6nce

33"tNetfan

Ad .

to **o+ szw uf

Forins

d

dzu - 1

1:27f3x F877n
= y. VeFizit8723

Or thus, Netfan 8721
dzinท

d ff
10-25

+ XX = 0 .

g 488
M

of +48 XV - 23

8
488

d ff + 408

+ XXS

8 488
do fifs -- fxo

1
2ng

T.

d

Netf3nt720dz2n - 1

Ffan +8229

fzut822! = E:

Sve
J.

Form 6. where p is put for it - 4eg.

2dg -f + P
=*. Vd+ XX_O.

e --ptagan
2g

dz - 1

2x0—45—2E8 + 46— .

zda -ftp np

e + fan +8734 = dat ξξr .
2g

2dezin
-ftp

= * . Vd +
dzy-1 12n - Pantze

45–40—50 + er.

op.

2. c7f20 78720
-ftp

2deza
专 VI EEST.

2v
Vi+ p + 2gzn = t. 127 -streer

XXV.

2e

2e

fintp: + 22 = &.

Form 7:

v

et faitg22" ). 2 = EN& + 15 + 5 = r.

4derer +-2defr — 2df fvo - 8 deep t4dfgs

4neg - nffI.

d d

into « GDP:
Fig.6 , 2. dzuive+ fzn + 822n =y.z*= *.VetfxTgxx = v.

7. 3. dz2
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d df

3. dz2011 ehfzn tozan = y.7" = xVetfxtgxx = v. 03
3ng

6dgx - sdf

4. dx3v1/6Fan+872" ).z=x. vétfx + gxx = 0. 03 --
24 "88 Iongg

2ng

sdff - 4des,

Form 8:

Aneg=nf *«GDBLADBA:
dzn- 1

Fig.6.1 .

8dg

-fan = z = xVet.fx + 3xx= 0.
ve-t- in +9727

Vetfx + 3x2= 0.8d85-4dgxr-2dfo
4neg - uff

dz24-1
2 .

z " .
7* = *.ve + fx + 3xx = 0. – 40fs + 2dfxv + 4dev

Netsanta
n 4neg - aff

d734-1
3dff - 2dff

3

Tetratgan
-> 7 = s.nl

+ x + 3xx = v.- 4degdegto — 2defo

thegg — nffg

d24" I

36defg , + 8degg,sro --28deg trodeeg.

= 3.2*= *.We+ fxtgxx= v. – 15deft ' - 2018 trodeff - 16deef

JeHint32
21 34weg3 - nffg

4

Form 9.

.. dz* IV te = )
ehfs,

gtban

4fg 2f8. 3dfv

d idt
xv. +

xx = 0. - 48b + 2n
+

ьs+628 b b

4egbzegb
d

03

xo + 46 32dfg
dfeb - fg.

= X02
Xx = 0. - 4888 Hafggº 3 *3

ifbb

nfh

2 dbdz2ne1Ve + f7"

stbza stban

Form 10:

d

4 > = ADG+
& bzu nf

dzler
Fig. 6 , 1.

sthanditten

d2266
2 .

gg + bzove +-122

df , ch - f8x * < v
2X0-45

ADG .

b b

2do

af en
4gs - 2gxu +

7 + be

d + $.**

stban
nfh

Form ili

eb - 18

' b

18 + * Parol
1.,dzów ::+ fzu

stban vo+8?"=E.JE

2. dzerve
tufzun

Ex .

dxu3z-n -4df5-4der

+
afg - neb

ebmf&f 2d

g + bzn = .
+ 4 * XIV.

bo nb

dhx® :-3df8 ,
-deb

2nfbb

ܐܐܘܕ

stben

- f84+ fzu

3.dz2* g than = 18 +bz = d."

zin finfe
zus

In theſe Tables the Series of the Curves, of any other Formas remaining, by help of Prop: the Third

Form , may becontinued both ways in infinitum and Fourth, produced both ways in infinitum .

diz. In the Firft Table, in the Numerators of the And as theſe Series may be varied by changing

Areas of the 3d. and 4th . Form the Numeral Co the Sign of the Number 3 : So, for inftance, theCarve

efficients of the Initial Terms (2,-4, 16,--96, d
d

868 , & c .) are generated by multiplying the Num

ve-ttz , becomes

vettz
bers — 2,-4,-6,-8,-10, & c. into one another

continually ; and the Co.efficients of the ſubſe. Prop. 9. Tbegr. 8 .

quent Terms are divided from the Initial ones, by

multiplying them gradually . In the Third Form ,

by--

Let ADIC be any Curve having its Abicilla

금 , ,-1!, 8c. and in the Fourth AB = and its Ordinate BD= y; and let A EĶc

Form, by --- ,- , - , &c. and the be another Curve wholeOrdinate B.E is equal to

Co efficients of the Denominators, 3 , 15, 105 , & c. the Area of the former A D B divided by Unity ;

are produced by multiplying the Numbers, 1, 3. and let ÅFLC be a Third Curve, whoſe Ordi

5 , 7, 9 , & c. into one another continually. nate B F, is equal to the Area of the Second A

But in the Second Table, the Series of the E B divided by 1 ; and ler AG MC be a Fourth

Curves of the Firſt , Second , Fifth , Sixth, Ninth and Curve whole Ordinate B G is equal to the Area

Tenth Form are found by Diviſion alone ; and ofthe AFB of the Third divided by Unity ; aod les
A HNS

s
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2

be 1

T
O
N
E
R
A

AHNC be a Fifth Curve whoſe Ordinate BH is Difference, to which conſidered as juft Nafcens,

equal to the Area of the Fourth A G B divided by the firf Fluxion is proportional. The Third Term

Unity, and ſo on in infinitum . And let A, B , C, D

D, E , &c: be the Areas of the Curves whoſe Osi -oz *-2 will be the Second Increment or Diffe

dinates are y, zy, zy, t'y, z ), &c. and whoſe rence to which confidered as now Naſcent, the Se .

common Abſcifra is 2 .
cond Fluxion is proportional. The Fourth Term

19—319-42 giz*** Thall be the Fluents third Incre
IN

6

ment or Difference, and to which is Naſcent, the

Tbird Fluxion is proportional, &c. and ſo on in

finitely.

Theſe Fluxions may be expounded by BD, BE,

BF , BG, BH, & c. conGdered as the Ordinatesof

M
Curves. As if the Ordinare BE ( up !) be

Fluent or flowing Quantity, the firft Fluxion will
H be as the Ordinate BD : If BF be the Fluenc

( EB)-4E ) the firft Fluxion of it shall be as the
Ordinate B e, and the ſecond as the Ordinate B D.

IF BH ( = 46 )be the Flowing Quantity, its
Fluxions, conſidered as Firft, Second, Third and

D Fourth, Thall be reſpectively as the Ordinates BG,

BF , BE, and B D. (See the laf Figure.)

Hence, in Equations wbich involve only two

anknown Quantities, of which one is a Quantity

В с uniformly flowing, and the other is any Fluxion of

another Flowing Quantity . That other Fluent

Let ‘any Abſciſſa AC = r be given , and let may be found by the Quadrature of Curves: Let its

BC = -- = x ,andletP, S, R, S ,T, & c. be Fluxionb
eexpounded or expreſſed by BD; and

theAreas of Curves having fortheir Ordinates Bexs: If it be the Second Fluxion,let the A
if this be the firft Fluxion, ſeek the Area A D B

xy, **), * 'y, **y, & c. and their common Abſcil.
rea A EB = BFX be fought ; if itbe the Third

ſa 2.

Let all theſe Areas terminateat the wholegiven and theArea, when found ,fhallbe the Exponent
Fluxion, let the Area A FB= DGX I be ſought ;

Abſciſſa Ac , and at the Ordinare given in Pogo
tion and infinitely produced cli And then thall of the Flowing Quantityfought.

the firftoftheAreas tbuspofited , AD ICbe = Alics firft Fluxionwithout any other Fluent ; ortwo
And alſo inEquationswhich involve a Fluent and

= : The Second A EKC = id - B . The

Fluxions of the ſame Fluent ; fuppole the Firft and
ItA2tBtc

Third AFL C =R. The Fourth Second, the Second and Third, theThird and
Fourth , & c. ftill without any other Fluent, then

AGMC +34—361B 3+C = D = s. The Fifth the Fluents may be found by the Method of the
Quadrasure of Curves.

A H NC= 46 + 43B +-610-44D + E
= HT:

Let the Equation be aav = avt-vo ; fuppofing

v = BE and ; =BD, FAB and 1 = 1, This

Equation, by complearing the Dimenſions of the

Corol.
saj

Fluxions will become aavzauzt- voz,
autuu

Whence if the Curves, whoſe Ordinates are y, zy,

57% zły, & c. or 9, xy, xºy
, xy, & c. are Squarable,Suppoſe then v to Aow uniformly, and let its Fluxi

the Curves A DIC, A E KC, A FLC, AGMC, on be j = 1 , then ſhall- = ; and by ſqua

& c. will alſo be ſquared ; and the Ordinates B E, ao trov

BF, BG , BH, will be proportionable to the A - ring the Curve whoſe Ordinate isno and Ab.
reas of the Curves. avtov

( ciffa v, you will have the Fluent or Flowing
Scholium ,

Quantity %.

That the Fluxions of Flowing Quantities may
Again, let the Equation be aa = ai tvv, and

be conſidered as Firſt, Second, Third, Fourth Fluxi. let v be = B F , i =B E, ö = BD, and 1=AB :

ons, &c. hath been ſaid above : And theſe Fluxi.
Then by the Relation between ☺ and i or B D and

ons are as the Termsof infinitely converging Series.
Thus, fuppofe zu a Flowing Quautity, andthat BE, the Relation betweenA B and B E will be

by flowing it become z tol»,then may it be reſolved this Relation may theRelation between A B and
found as in the Example above : after which, by

into this Converging Series zatommeleto 007-2
-2 BF be found, if the Curve A E B be ſquared .

Such Equations as involve three unknown

8p ? — 3nn t- 2no*zu -34 &c. In which Series the Quantities may ſometimes be reduced to ſuch as

6 involve only two Unknowo Quantities ; in wbich

firſt Term än is the Flowing Quantity it ſelf; the Caſes the Fluents will be found from the Fluxions,
Second czyl ſhall be the firit Increment or the firft

2

6

24

ad

MM-ท

十+

23
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Corol. 3.

red exactly, nor doth it depend on either the Cira
Corol. 2 .

cle orthe Hyperbola ; but yer is reducible to ſome

more Simple Curve.

It n be ſuppoſed equal to any Term in the fol

lowing Series, 1 , 2 , 3 , 4, 5 , 6, 7, 86. Every Curve Ibeorem 3 :

* n

wbore Ordinate is will be ſquared by If A bé the Area of a Curve, whoſe Abſciffa is

/ dx **
* , and Ordinate tom XX — ** ; Let. B be' che

this Series, and come out in finire Terms.
Area of a Curve, whoſe Abſciſla is the ſame x ,

and its Ordinate xm -21 7 - xx ; and ſuppoſe

Vor - xx = y. Then ſhall A be equal to panB

If m be equal to any Term in this Series, o, i , m- 1 m - 3 m - 5 m - 7

into into into2, 3 , 4, 5 , 6 , 7, 8c. Every Curve whoſe Ordinate into

mt2 m- 2 m- 4,

is depends upon the Quadrature of the & c.= P.
Vdx-**

I

**1 y = -leCircle : But if the Ordinate be

Vaxt-** mtz

m I

of tbe Hyperbola : And if on the Centre C, with
into

the Diameter AB = d , the Circle AEB be delcri. mm. y == R

mtz.bed ; and AD be made = * , and D E erected at

m
Right-angles, and c E drawn : Then will the Se in - 3

into into -3.5g

mta

· S, & c .

to

som

on that

2

2 m

.

Corol.

E

T

A
If m be equal to any Term of the following

Series 1 , 3 , 5, 7 , 9 , &c. The Quadrature of the

Curve, whoſe Ordinate is *** *** will come

out finite, and beexpreſſed by the Theorem ,

AXD
Corol.. 2 .

B

If n be equal to any Term in thisSeries 2, 3 ,

4, 5 , 6 , 8c. The Curve whoſe Ordinate is329

the Area of
rem .8

the Curve wboſe Ordinate is
i

after the Corol. 3:

Vdx - **
If m be expounded by any Term different from

ſame Manner if on the Centre - C, and the Tranſ.thoſe above mentioned ; the Curve whoſe Ordi

verſe Axis AB = d, an Equilaceral Hyperbola benate is xm Nor.Ixx is neither exadly quadrable,
deſcribed ; as AE : Let AD = x and DE erected nor dependant on the Circle or Hyperbola ; bur

Normally, and c.E drawn : Then Thall the Se
yet is reducible to a more Simple Form

Theorem 4 .

G F
...CONT

O

B

c

A

D
ym . 2"

If A be the Area of a.Curve whoſe Abſciſta is x,

xm

and its Ordinate : Ler B be the Area of

arr

anotber ; whole Abſciſta x is the ſame with the

former ; bur its Ordinate ; Then I ſay,
Vrr - **

m m 3 m 5

A = r2n B into into into

m m2 m- 4

& c. = P
m

&tor ACB divided byd be equal to the area of intom

6

-

1

91the Curve whoſe Ordinate is

Nax+ xx

ソニー 2

Corol. 4 .
1ر=ةا

If m be ſuppoled equal to any Term not inclu

ded within the former Limits ; The Curve whoſe

Ordinare ſhall be,
can neither be ſqua

√dxfxx
j

Vol. II.

mt

into * R
m2

m-I

inco into ** 5 = -S!=
M - 4 m

m : m m

into iA into

-6 . m2

xm

into in cui si
T , & c.

Yy1. Cari 19
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Corol, s .
Corol. 4 .

x"

xom

Theorem si

x2

If m be equal to any Term of this Series 1 , 3, If m be expounded by any other Term different

from any of the Preceeding ones ; Then will the

5,7,9, & c. the Curve whole Ordinate is

MIXX
Curve whoſe Ordinate is be neither ex .

m + xx

will be found by this Theorem in finite Terms.
adly ſquarable, nor dependant on the Circle, or

Hyperbola; but yet is reducible to a more Sim.
Corol. 2.

ple Form

If n be equal to any Term in thefollowing Series

1 , 2 , 3 , 4, 5 , 6, 8c. The Curve whoſe Ordinate is

Let A be the Area of the Curve whoſe Abſciſſa

is exactly quadrable by this Theorem .
Vir ***

d - XP
and let B be the

Area of another Curve, having the lame Abſcilla

If m be equal to any Term of this Series o, 2 , Then Iball the

d- %
4 , 6, 8 , 10, 8c. The Quadrature of the Curve *, and whoſe Ordinate is

Area ,

whoſe Ordinate is
Vro - xx depends upon the dxn- 1 ddx - 2

A = dn B & c. And
Quadrature of the Circle : For if from the Cen .

- 1 m- 2

x "

if the Ordinate be
' ;
Then the Area ,

dt*

dmtddxm -2
E

T - , & c. 7 dB.
m m- I

Corol. 3 .

;

xm

m m -

Corollary.

If m be equal to any Term inthe following Se
AXD B

ries o , 1 , 2 , 3 , 4 , 5 , 6,8c. The Quadrature of the

Curve, whoſe Ordinate is, depends upon the

tre C . Circle AEG be deſcribed with the Ra dtx

dius CA= r ; let CD be taken equal to * , and Quadrature of the Hyperbola.

DE erected Normally in D ; join CE. Then will
the Sector CA E divided by rr, be equal to the

Area of the Curve, whoſe Ordinare is

rr-XX

And after the ſame manner , if to the Centre C,

and Semi-Tranſverſe Axis CA=r, an Equilateral

H

C

E KG K F

其
For drawing DE, EF ar Right-angles, let

E G be taken equal to d ; and let G H be drawn

Normal and Equal to É F. Then between the

Aſymptores DĖ, E F, let an Hyperbola be de

ſcribed paſſing thro' H; and caking GK = *, to

wards É in ihe firſt Caſe, and cowards F inthe

Hyperbola be deſcribed as E AM ; let FC be larter, let the Ordinate KL be drawn : Then

drawn at Righe-angles to AC, and equal & ; then ſhall the Area HGKL divided by dd be equal

draw FE parallel to the Axis CA, till it meet the to the Area of the Curve, whoſe Ordinate is

Hyperbola in E, and join EC : I ſay , the Hyper

And from hence, ſuppoſing the Quadra
4 十 x

bolick Sector Ace divided by is equal to the

rure of the Hyperbola, will the Solid , generated

by the Revolution of the Portion of a Ciffoid

Area of the Curve whole Ordinate is round the Diameter of the Generating Circle, be

Vort*** given in Finite Terms.

Theor . 6.

xº

rr
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1

-

drini

dyjne

as above. Let there be this Equation 4 - bxm = ,determinandi. Lond. 1685 , 4°. And his Additions

to it , in Pbilos. Tranſ. N. 235 .

cxyny + dyzna s. Suppoſe y . = , and it will ſtand See alſo bis Tractatus Mathematicus de Figura

a ~ bxmexu + dvö. This. Equation, by ſquaring |rum Curvilinearum Quadraturis& LocisGeomeiricis.
Lond. 1693, 4 .

the Curve whole Abſcilla is x and Ordinate v,
Vera Circuli & Hyperbolæ Quadratura in propris

gives the Area v ; and the other Equation yny= 0, ( ua Proportionis ſpecie inventa & demonſtrata , per

by working backward to the Fluents, will give Jac. Gregory, Patavii, 4.

Le Grand & Fameux Probleme de la Quadra

+ yu ti v : whence the Fluent y is found, and leare du Circle refolu Geometriquement par le Circle

trom hence, and even in ſuch Equations as involve

Three unknown Quantities and which cannot be re- Paris, 1686.12mo. See Pbil. Tranfa& ion. N.185.
duced to others which involve but two, the Fluentswhere this Book is refuted byCluverius, M. D.

R.S.S.
may ſometimes be found by the Quadrature ofCurves.

De Quadratura Circuli, &c. per T. H.bbs. This

Ler there be this Equation ax» + bx"] = rex ?-ly +)Book Dr.Wallishard twicerefuted.
In Philos. Colle &t. N. 7. you have Mr. Leibnitz's

sexrjyu1—fyy:and letx=1. Then will the latter part Method for the Quadrature oftheCircle.

text-lys + sex+yys-1 --fºy by finding the Fluents in Quadrature oftheTeſtudo veliformis. And in N. 207,In Pbiloſ. Tran .N.196. you will find Dr. Wallis's

the Inverle Method, will become ex*y--*x +1, the lamething is ſolved by Dr. Gregory.Mr.
Caſwellwhich therefore is as the Area of a Curve whoſe gives aQuadratureof a Portion ofth 2 Epicycloid ;

Abſcilla is a and its Ordinate axm + bx " P, and and after this, in the next Tranfa &tio: Mr. Halley ,

from thence theFluent y will be given .
Savilian Profeſſor of Geometry in Oxon, advances

Let there be an Equation, * xaxm +-bxue a general Propoſition for meaſuring all Cycloids

and Epicycloids ; whicb is rbis, That the Area of

then the Fluent, whoſe Fluxion is x x ed or Prolate, is to the Area of the generating Circle,any Cycloid or Epicycloid, wberber Primary, Contrado
de t - snl

axr -toxne fhall be as the Area of a Curve whoreand the Areas of the Parts generated in the forma

Abfciffa is x and its Ordinate ax" toxle ; Allo sonof thoſe Curves,are to the Areasof thesegment
of that generating Circle ; as the Summ of the double

Velocity of tbe Centre, and of the Velocity of thethe Fluent, whoſe Fluxion is

Jetfin
ſhall be as Motus Circularis, is to the Velocity of that Motus

the Area of a Curve whoſe Abſciſſa is y, and its Circularis.

In Pbilos. Tranjaa. N. 245. Mr. Craig gives us
dy; :-)

Ordinate that is (in Cafe 1. by Form 4. che Quadrature of the Logarithmick Curve.
detons In the Memoires de LAcademie des Sciences,

20

.
nf

,

fore 2a ve Ffyn be equal to the Area of a Curve Matb. atGroningen.the Vulgar Cycloid by Mr. Bernoulli, Profeſſor of

whole Abſciſſa is x and Ordinate axm + bxno, and have a Method by Mr.Tſchirnbauſe,ofdetermiIn the Aa. Erud. Liphie for O & ob. 1683, you

you will have the Fluency

And obſerve, that every Fluent wich is col. ning either the Quadrature of anyGeometricalFi

lected from the Firft Flusion may be increaſed orgures, or theImpoſſibility of the fame. And in

diminiſhed by anyQuantity that is not aFleent: May, 1684 , he publiſhedin the ſame Ada another

That which ariſes from a Second Fluxion may be Papet concerning the Quadrature of Curvilinear

augmented or leſſened byany Quantity that hath Figures.
no Second Fluxion : That which ariſes from a ofageneral Method for determining the Quadra.In Phil. Tranſ. N. 284, there is a Specimen

Third Fluxion may be encrealed or diminiſhed by cures ofFigures , by Mr. 7.Craig.

any Quantity having no Third Fluxion ; and ſo on

And in N : 278. one of Mr. de Moivre for theinfinitely.

Afterthe Fluents are obtained from the Fluxi- quaring of some kindsof Curves, or reducing them
to more ſimple ones . Thus, Let A be the Area ofons, if there be any doubt about the Truth of the

Concluſion ,theFluxions of the Fluents found , a Curve whoſe Abſciſſa isx, anditsOrdinateApa
may be again gained , and compared with the plicate xmJdx - xx . Let B be the Area of a
Fluxions at first propoled ; for if they then come Curve whoſe Abſciſſa is the ſame as that of the

out equal to thoſe,you may ſuppoſe the Conclution former, but its Ordinate timoun Jdx - xx ; Ler
right ; but if they are not thus equal, the Fluents

2mtumuftbe correcte till they come our lo. For both dx - xx = ), then ſhall A berdaB into

the Fluent may be aſſumed at pleaſure, and that

aſſumption may be corrected by putting the Fluxi. into into
into, & c. = Pon of the Fluent ſo aſſumed equal to the Fluxion 2m+2

propoſed, and then comparing the Homologous
d 2m to

Terms among themſelves.
1)3

into -Xm -2y) =
mt2 mti 2m + 4

In Phil. Tranf. 252 p.708. You have a Method
dd .

2m + ı.for the Quadrature of Figures, “Geometrically irra into Ligto
* 3y3 --- S

2m +2tional ; by Mr. 7. Craig.
d3 )See alſo,the lame Author's Methodus Figurarum 2m -to2mal 2m - 3

intc
** T ,& c .

Lineis reais & Curvis comprehenfarum Quadraturas
2mt42m ta

Vol. II.
3 Y 2 Where

nf

2014
2m 2m-3 2m

into

2m 2m-2

-RR] -
2m-1

zmt4

X
mol
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1

-into

2 m2m-2

to

2m

!

m 2

I

* 31 OrB3
77

3 * 3*

Corol. 3.

2m-2 I

Corol. 4.

Where obſerve, allo ; and therefore the Quantities A , -- 2 , - R,

1. Thar n is ſuppoſed to be an Integer and Af will vaniſh : Wherefore P=S ; and the Equation
firmative Number. 2m tı. 2ms

divided by becomes doB in

2. Tbat the Quantity dnB in the Series deſign'd 2m + 4 2m +2

by P is to be multiplied into as many of the Terms dd
3

as there are Unites in n.
gomagy? : or d B into

3. That ſo many following Series deſign'd by
= ddxm-3y } ; and putting o and 3 , inftead of

--R-S, -T, & c. may be taken as there

are Unites in n.
m and n ; it will come out thus, d B into =

Which to illuſtrate by an Example or two. 13
2

B

imti
If n=1 , then I ſay A = d " B into

20 + 4 m +2

2mti

mm.193. And if n = 2 , then A = d ™ B into
2m + 4

If m be ſuppoſed equal to any Term of the fol.
d 2m

into into** 17 - into lowing Series —2,-1,0, 1 , 2, 3 , 4, 5 , &c . The
2m +2m+ 2 mti 2mt 4 Quadrature of the Curve whole Ordinate is

xm -2y3.
xm .Jdx - ** depends upon the Quadrature of

4. If y be equal to dx- x * ; Then the Circle : But the Area of the Curve
will be = 8 - RUS - T, &c. + P. whoſe Ordinate is im.Jdx *** depends upon the

Quadrature of the Hyperbola ; and the Relation

Corol. 1 .
of that Curve to either the Circle, or Hyperbola

will be exhibited in the Series, and in Finite

If m be put equal to any Term in the following Terms.

Series–, 1 , 1,4, 1, 1, & c. The Quadrature of

the Curve, whoſe Ordinate is xmv dx - xx, or

* Vaxt ** , comes our finite and is exhibited by If m be explained by any other Term differens

our Series ; which that we may new by an Ex. from thoſe above mentioned : Then the Curve

ample : Let the Area of the Curve, whoſe Ordi

nate is * - * dx -xx be to be inveſtigated :whoſe Ordinate is x® Vdx + xx, can neither be

Imagine this Curve to be compared with another,exactly ſquared, nor doth it depend on either the

whoſe Ordinate is x- * v dx - xx. Becauſe in
Circle of the Hyperbola : Bat yet it may be redu ,

ced to a more Simple Curve by our Series.
this Caſe n=1 . Therefore

2m to

A = dnB into t xmly? : Burma
Theorem 2.

2m+4 mt2

: wherefore 2 mti=0 ; and therefore A= Let A be the Area of a Curse whoſe Abſciſſa

2y3

is x , and ordinate And her B be the

Vax-XX

Here it is obſervable that the Area, thus found , Area of a Curve whoſe Abſciſſa is alſo x ; but its

ſometimes falls ſhort of, and ſometimes exceeds

the crue Area, by a given Quantity : And to know Ordinate is
Let dx - ** = y :

xx =
V do

Such Defe & or Exceſs, the Area thus found is to

be fappoſed èncreaſed or diminiſhed by a given Then ſhall A = dnB into
3

into

Quantity as q ; and then ſuppoſing x = 0 , let the

Area ſo increaſed or diminiſhed , be ſuppoſed 2m - 7
into , & zoly= .

equal to Nothing ; and to in the preſent Calea 2m-4

will be found equal to dna : And therefore, d

into -xm -2y = - R.

A = dvd
3N ; dd 2m-3

into xm3y = -S.

Corol. 2i
ddd 2m - 3 25

into into into

m 3 202 2m - 4
If n be ſuppoſed equal to anyTerm in the fol.

lowing Series, 3 , 4 , 6, 7 , 8c.' The Quadrature ofxy= T .

che Curve , whoſe Ordinate is xn.Jax - xx ; or
N. B. The Obſervations made above on Theo

** Vdx + xx, becomes finite ; and will be exhi- rem 1. will be of Ule bere alſo.

bired by our Series. Thus for inſtance ; let the
Corol. i.

Area of a Curve, whoſe Ordin . is ar dx - 2x,

be ſought.

Imagine it to be compared with the Area of a series, , , ,,&.Then the Quadrature of
If m be ſuppoled equal to any Term in this

Circle, which call A. Then ſhall m = 0, n = 3 ;

and conſequently A = P - A - R - S : But Gince will bethe Quantity 2m , in the Denominator of the the Curve whoſe Ordinate is

Jdxfxx
third Term , by wbich daB is multiplied, is infi.

nitely ſmall, or gather nothing ; the Quantity definite, and will be exhibited by this Series.
figned by P , willbe infinite ; and for the ſame

reaſon, the Quantity expreſſed by - S, is infinite

Fəxm-193:

xm

mtztaly = 34xxx

xmon

.

2 m 2 m

2m 2 m

2m

into

2m- 1

2 73
m - 1 2m

2m - 1

into

2mmt 2m - 2

2mI 2m

2m

xm

.

Corol . 2
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rel, & c. (7 ) Mus Domefticus, Major Minor : [ cted to him, with this condition interted . Si A

The common Rait and Mouſe ; Mus major Aqua- fecerit B Securum de Clamore, &c.

ticus, the Water- Rat; the Musk Rre. Mus A: QUÆSTA, was the Term for an Indulgence

vellanarum Major & Minor. The Dormouſe or or Remiſſion of Penance, expoſed to Sale by the,,

Sleeper, Mus Noricus, Cricetus, Alpinus feu Mar: Popes; who by this notorious Cheat got great
moria. (7 ) The Cavia Cobaya, or Cuniculus Ame Summs: The Retailers of thele Indulgences, were

ricanus ; the Guinea Pig : The Agari and Paea ofcalled Quæftuarii, and I believe Queſtionarii, vido

Brafile : The Mus Norwegicus or Leming : The Matt.Weft. in Anno, 1279 .

Glis Geſneri or the Roll: The Mus Indicus, &c, QUANTITAS Acceleratrix of any Vis or Force,

To theſe ſeveral Kinds of Quadrupedsthe fol- is the Meaſureof the Velocity generated in a gia
lowing Anomalous ones muſt alſo be added ven Time, by thar Force..

1. Such Four.footed Viviparous Animals as have

a longith Snout, with their Feer divided into many QUANTITY of Motion : Sir I. Newton in his

Claws or Toes, and having Teetb ; as(1) the Ecbi- Principia, thews that this, which is found by ta.

nus Terreſtris, or common Urchin or Hedgehog. king the Summ of Motions tending the ſame way,

(2 ) The Érinaceus Indicus albus. Car. Muf. Leyden. on their Difference, if they tend towards contrary

( 3 ) The Tatu or Armadillo prima of Marcgrave. Parts ; is not at all changed by the Action of Bos

(4) The Tatuete of Braſile ; or the ſecond Species dies on one another.

of the Armadillo, according to Marcgrave. ( 5 ) Talu For Action and Re- a & ign are always equal and

Apara ; bis third Species of the Armadillo. (6 ) Tatu contrary, by his Third Law of Nature . And there.

Muſtelinus, Soc. Reg. Mul. The Weeſel headed fore by the Second Law, muft make Equal Mara .

Aimadillo. (7) Telpa, the Mole, Want, or Moldcions in Motions towards contrary Paris.

warp. (8 ) The Mus Araneus, Shrew , hardy Shrew , If therefore the Motions tend the ſame way,

Shrew mouſe . whatever is added to the proceeding Body, or that

2. Quadrupedous and Viviparous Animals with Atruck forward, is fubducted from the following

a longith Snout, having their Feet divided into Body ; ſo that the Summ of the Motions will be

many Claws or Toes , but without Teeth, are the ſame as before. If the Bodies meer, there will
thele : be an Equal Subduction of the Morion of either :

( 1. ) The Tamandua-guacu of Braſile, Marcgr. And therefore the Difference of the Motions made
Urſui Fo micarius Cardani ; the great Art Bear. towards the contrary Parts, will remain the ſame.

(2 ) The Tamanduais of Braſile, or Marcg ave's As ſuppoſe a Spherical Body A, to be thrice as

leiler Ant. Bear. great as the Spherical one B ; and let A bave Two

3 Anomalous Flying Quadrupeds with a ſhorter Degrees of Velocity any way,and let B follow it in

Snout, with their Fees divided as above, and are the ſameright Line with Ten Degrees of Velocity :

the Bat kind or Flitrer.mice : Ot which there are so that the Motion of A , to ibat of B, will be as

ſeveral Sizes, and different Forms. Six ( 3X2 ) to Ten . Wherefore the Summ of

4. There is one very odd anomalous Animal , che Motionsof both of them will be 6 + 10, or

which hath but 3 Claus on each Foot ; and that lixteen Parts . Now after B hath overtaken A, and

is the Aſs, or Ignavus of Marcgrave; the Sloth Aruck againft it, if 4 gain by the Stroke any

or Slugeaid. Degree of Motion, as ſuppoſe 3 , 4 or 5 Parts ; B

5. Viviparous and Sanguineous Quadrupeds muſt loſe asmuch : And therefore after the con

breathing with Lungs, but having only one Ven courſe, A will move on accordingly with 9 , 10,

tricle in their Heart , are Theſe. ( 1 ) Raxa aquatica, or 11 ; and B will follow with 7. 6 , or s Parts :

the Frog, or Freſh. Rana Arborea ſeu Ranunculus So that the Summ of the Motions of both ,will be

Viridis, the ſmall Tree or green Frog. (2) Bufo, ftill 16 as at firſt before the Concourſe, or Shock.

five Rubela, the Toad . ( 3 ) Teſtudo, ibe Tortoiſe, Gr. But if the Body A be ſuppoled to gain by the

genavn ; of theſe there are Land and Water ones ; Stroke 9, 10 , 11 , or 12 Parts of Motion ; and

and many different Species in Foreign Parts. therefore to move forward with 15 , 16 , 17, or

6. Oviparons Quadrupeds witb a long Tail, 18 Parts, after the Concourle : Then will the Bo

ftrecht our horizontally ; are the Lizard Kind : dy B , by loſing juft ſo many Degrees as A gains,

As ( 1 ) Lacertus omnium Maximus; The Crocodile. either move forward , with one Parr, having loft

( 2 ) Cirdylus, five Caudiverbera , Uremaſtix Græcis, 2 ; or will be perfectly at reft, lofing all its 10

Jarger than the green Lizard. ( ? ) Tapayaxin Degrees of Velocity ; or laftly willmove back

Nove Hiſpania. The Lacerius Oi bicularis of Her. wards with one or two Parts' of Motion : So much

nandez, Ch. 9. c. 16. Lacertus Vulgaris, the com being deducted out of the 11 , or 1a Parrs of the

mon eft, Swift, or Newt. ( 4) Lacertus Viridis, Progreſſive Motion , or forwards. And thus the

the green Lizard. (s) Lacertus Fucetanus Aldre- Summs of the Motions theſame way forward ;as

vand; at Rome and Naples called Tarantola. (6) 1st 1 , or 16 + 0. And the Differences of the
Lacertus Indicus ; called Senembi, and Inguana. Motions contrary Ways ; as 17 -1, or 18 2 ;

(7) Lacertus Braſilienſis, called T-juguacu and Te will always be the ſame, viz. = 16 Parts, as be

inapara,by Marcgrave. ( 8) The Taraguira, A- fore Concourſe and Reflexion. And the Motions

meira, Taraguico Aycuraba, Americima, Curapopepa, with which Bodies go on after Reflection being

Teiunbam , &c. of Marcgrave ; the Lacertus Indi. known, the Velocityof Each may be found ; by

cus, &c . ( 9) Scincus , ſeu CrocodilusTerreftris. ( 10 ) ſuppoſing That to be to the Velocity before theRes

Seps, ſive Lacerta Chocidica, a Kind of footed Ser: flection :: as the Motion afterwards to the Motion

pent. ( u ) Stellio, the ſwift or spotted Lizard. ( 12 ) before. Thus in the laſt Cale, where the Body A

Salamandra Terreſtris, Salamandra Aquatica, the bad fix Parts of Motion before the Reflection, and

Water-Efr. ( 13) Lacerta volans Indica. ( 14) Cha 18 afterwards; and the Velocity of iwo Paris be

mæleo, the Coamelion . fore the Reflection : Its Velocity after the Reflexi.

QUÆRENS non invenit Plegium , in the Law , on wil be found to be Six ; by ſaying, as the

is a Return made by the Sheriff on a Wiit dire Motion of fix Parts before the Refledion, to That

of
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of 18 afterwards : So is the Velocity of two Paris Account of by Dr.Pope in Phil. Tranſ. N. 2. Thus :
before, to that of Six afterwards. It is found in the Mines of Friuli, a Territory be

longing to the Venetians, about a Days Journey

. QUARREL, in the Law is Quarela, à quæren and a half from Goritia Northwards ; and at a

'do:And it extends not only to Actions perſonal, Place called Idria, ſituated on a Valley of the

but alſo to mixe ; and the plaintiff is then cal Julian Alps. They have been for 160 Years lub

led Querens : And in moſt of the Writs it is ſaid, Iject to the Emperour, and all the People ſpeak

Quæritur: So that if a Man releaſe all Quarrels, Sclavonian. In going thither we traveli'd ſeveral

( ones Deed being taken moſt ſtrongly againft Hours thro' ſomeof the fineft Woods I ever ſaw ;

ones felf) it is as beneficial as all Actions; for by fall of Firs, Oaks, and Beeches of an Extraordina

it allActions Perſonal and Real are releaſed. ry Tbickneſs, Straitneſs and Height. The Town,

Cowell's Interp: like others in the Alps, is built all of Wood but the

QUARENTINE, is a Benefit allowed by the Church ; and one Houſe, in which the Over-ſeer

Law ofEngland, to the Widow of one dying ſei of theſeMineslived . The Valley and ibe Moun

zed of Land ; and whereby She may challenge to rains too, out of which the Mercury was dug,

ſtay in his Capital Meſſuage, or Chief Manſion were of a pleaſant Verdure, which they atcributed
Houſe ( ſo it benor a Caſtle ) for 40 Days after to the Moifture of the Mercury. The beſt and

bis Deceaſe; and if she be moleſted by the Heir greareft of their Mines, we went into, is dedica

ac Law , or any other ; She may claim a Writ De ted to St. Barbara ; as the other Mines are to other
Quarenting babenda. Saints.

QUARENTINE allo Ggnifies a Furlong, from Ar the Beginning ofthe Entrance, the Way was

theFrench Quarente, Forty : Becaule 'cis a Quan not difficult,nor theDelcent great;but in many

tity of Land containing 40 Perches. ' Tis uſed Places you cannot ſtand upright; this way of gó
alſo for that Space of forty Days, wherein any ing down holds nor long , before you deſcend by

Perſon coming from Foreign Parts, and intected Perpendicular Ladders, all the way down ; and

with the Plague, is not permitted to Land, or the Bottom , where there are ſeveral Lanes cut out

come on Shore, till that Term is expired. in the Mountains, is lined and prope with ſeveral

QUARTER-Sesſions, is a Court held by the great Piecesof Firr- Ttees as thick as they can be

Juftices of Peace in every County , once in every ſet : They dig the Mineral with Pick Axes, fol

Quarter of the Year. How far the Juriſdi& ion lowing the Veins : 'Tis for the moft part hard as

thereof extends : See Lamb. Eirin. Lib. 4. and Stone, but more weighty ; of a Liver.Colour,

Smith de Republ. Anglic. Lib.2.c. 19. The Hold. or thatof Crocus Metallorum . There is alſo lome loft

ing theſe Seſſions was firſt Ordained by the Sta. Earth in which you plainly ſee the Mercury in lite

tute of 25 Ed. III . Sratur. 1.6.18 . tle Particles. Begides this, there are often found

QUARTER -Woeeling, in the Military Art, is in the Mines round Stones like Flints, of ſeveral
turning the front of a Body of Men round where Bignelſes; very like thoſe Balls of Hair, which [

the Flank was, If it be done to the Right, the have ſeen in England taken out of the Stomachs of

Man in the Right- angle keeps his Ground, and Oxen. There are allo ſeveral Marchafites, and

faces aboutwhile the Reft wheel. Stones, which ſeem to have Specks of Gold in

QUARTER -Wind, at Sea, is ſuch a Windas them ; but on trialthey ſay, they can find none.

comes in abaſt the Main -maft Shrouds, even with someoftheſe Stones are very ponderous, and well

the Quarter of the Ship. impregnated with Mercury : But others are light

QUARTERS, ( in Architecture) are thoſe Night having little or none in them .

upright Pieces of Timber which are placed be. The manner of getting the Mercury is this :

tween the Panchions and Pofts, they are uſed to They take of the Earth, brought up in Buckers,

and put it into a Sieve, whoſe bortom is made of

QUASI-Modo Sunday, is that called Lom Sunday. Wires at ſo great a Diftance, that you may put

or the Next after Eaſter ; ſo called from the firft your finger between them ; 'tis carried to a ſtream

Words of the Introit, or Hymn, for Maſs on that of Running Water, and waſhed as long as any

Day ; it occurs often in the Date of Old Records thing will paſs through the Sieve. That Earth

-Charta Gilberti Prioris de Eynſham Priori de Sher which palſerb not, is laid aGde upon an Heap ;

burn dat. Poftridie Feſti Quaſi-Modo Geniti : And that which paſſerb, is reſerved in a Hole, and is ia
this Solemn Time is in ſome Old Deeds expreffed ken up again , and put into a ſecond and ſo

only thus, & M. G. by the Initial Letters of on to about to or 12 Sieves proportionably lefs . It

the Words, Quaſi Modo Geniti. often happens in the Firſt Hole, that there is Mere

cury at the bottom ; but towards the farther End ,

QUEEN -Gold, Aurum Regine, is a Royal Re . where the Intervals of the Wire are leſs, it's found

venue belonging to every Queen of England, du in very great Proportion . The Waſte Water is ſo

ring her Marriage to the King, both by Law , Cu- much impregnated with Mercury, that it cureth

ftom and Preſcription ; and payable by divers leches and other fordid Ulcers. The Earıb laid a.

Perſons in England and Ireland (on divers Grants Gide, is Pounded , and the fame Operation repeated.

from the Crown ) by way of Fine or Oblation , The fine ſmall Earth, that remains after this , and

amounting to Ten Marks or upwards, viz. one full out of which they can waſ no more Mercury, is

Tenth -part above the Entire Fine ; as Ten Pounds put into Iron Retorts, and the Fire forces the. Mere

on every Hundred Pound Fine, on Pardons, Concury into the Rceivers: The Officer unluted feve

tracts and Agreements: This becomes a Real ral of them ; and I obſerved in all that he firſt

Debt to the Queen Contort by the Name of Au- poured out Perfe & Mercury, and after that came a

rum Regine. Black Duſt, which being Werred with Water, diſ

covered it ſelf to be Mercury, as the orber wase

QUICK - Silver: The Way and Manner how this They take the Caput Mortuum and Pound it, and

ſtrangely Fluid Mineral is gained ; you have a good Renew the Operation. There are 16 Furnaces for

Latb upon .

this
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Tbeorem 6,
- ; = ; - ;: and therefore =

2V dx - xx

Let A be the Area of the Curve wboſe Abſcilla dpö- doo ;; and therefore q = d03 –

is x, and Ordinate, txx ; Let B be the Areaof .dooy : Wherewe can find the Fluent, whole
another Curve whoſe Abſciſſa is the ſame * : Let Fluxion is ido ? ). Let this Quantity.be { d ory

its Ordin.be
I ſay its Area A =

rritxx - ". Then įdowy +3dooy - i = 1dd2

And therefore r= 3 dory = k ddod. Leto
+ &c. 12 : B.

s '
= ddox - s. Then įd doi = 1ddos

Corollary. tiddxö- j; and conſequ. js = ļddxi

If m be equal to any Term in this Series o, 2 ,
Lidij - dij ; by Theor. 2 .4 , 6 , 8 , &c . The Quadrature of the Curve, whole 41d2-24

Ordinate is* *xx, depends upon the Rectifica wherefore s = {du - diy; and therefore the

rion of the Circular Arch. For if with the Radius Area ſought is və x - 4d03 + 1 100,—ddox

tudio - 10 y.

And becauſe of Solids generated by the Rora .

tion of Curves, the Surface is generated the ſame

way ; the Longitude ofCurves, and all their Cen

E tres of Gravity, do depend on the Quadratures of

F Curves : Theſe will eaſily be computed if they de

pend on the aforelaid Curves.

3d3x3

+

G

xo

im

QUADRUPEDS, are perfect bairy Viviparous

Animals, baving but four Feet. And theſe Ani

A XD B
mals according to Mr. Ray in his Synopſis Animalia

um are thus divided .

Into ſuch as are Hoofed (Ungulata; ) or Clawed,

CA = r, and on the Centre C, the Circle AEG or Digitate (Unguiculata. )

be delcribed : Let the Tangent CK be erected ( I.) The Hoofed Animals with four Feer, are ei

equal to x, and join C X meeting the Periphery in her Whole Hoofed ; Solidipeda, Movégerna ,Móvuze,

E. ThenI ſay that A E divided by rr, Tha!I' be Solidungula : As, The Horſe, Ali, the Onager, or

equal to the Area of the Curve whoſe Ordinate is Wild Aſs : The Mule and the Zebra of Africa, or

the fine ſtriped Indian or African Aſs, almoſt like

a Mule in Form and Stature:
r + x **

Of this Whole Hoofed Kind, Ariſtotle has obſer

A General Corollary to all the 6 Theorems, ved ; that no one bath rwo Horns , (he might bave ·

ſaid any) no one bath the Talus or Aſtragalus; nor

Every Mechanick Carve .whoſe Qvadrature de have the Males any appearance of Breats.

pends on any of the infinitely many Curves , whole (2.) Cloven- footed ; and that either into Two Die

Ordinates pur on any of the followingForms, viz. vifions only : Asthe Agenze or Biſulcate Kind,
which areagain ſubdivided into ſuch as are

1. Ruminant, Mngurdsorte, i. e . Such as Cher ebe
xm jdxxx ; √ dxfxx ;xmdr 7xx Cud ; and thele either bave hollow and perpetual

Horns as the Ox , Sheep,and Goat Kind : Or Decide

Vn7xx ; dIx ; "+ xx ;
may be ſquared by cus, as the Hart and Deer Kind ; which uſually ſhed

their Horns annually. ( See Ruminant in this Vol.)

this Series ; as will ſufficiently appear from this Of the Bull Kind, they reckoned theſe : The

one Example. common Bos ; of which the Male is Taurus, the

Suppoſe the Cube of the Circular Arch corre Female Vacca : ( 2) The German Urus, Orocbs or

ſponding to any Verſed- fine be made the Ordinate Aurochs, (3) The Biſon , (4 ) TheBonalus, (s) The

of the Curve, whoſe Abſciſſa thall be that very Bubalus, or Bufalo, (6 ) The Bos Africanus of Bel

Verled - line: The Area of the Curve is required to lonius ;Obl. 1.2. c. 50. which he takes to be the

be inveſtigated. Bubalus of the Ancients.

Let the Abſcilla be x, the circular Arch the Of the Sbeep Kind ; beſides the common Sort

they reckon , (2 ) The Arabian Ovis Laticauda,

Fluxion of the Area is vi z ; Let the Area be vi xwboſe Tails ſometimes are of 3ol.Weight :(3)The

g. Then us i +303 öx -ý= vix ; where fricana,withthort Hairs inftead of Wool. (5) TheOvis Strepſiceros Cretica Bellonii : (4 ) The Ovis A

dis Ovis Guineenſis, or Angolenſis of Marograve, (Hift.

fore a = 3020x : ButBut v = there
Brafil, l. 6.c. 1o . )

2J4 -**) Of tbe Goat Kind , are beſides the common Cao

pra domeſtica ; (2 ) TheIbex, orGerman Steinbock ;
3 dasxx found in the Tops of the Alps. (3 ) The Rupicapra,

: but by Theorem 2.
2Ndarur

French Charnois, German , Goms. ( 4) The Gazella A

d * ~ **fricana, or Antilope. (s) The Gazella Indica. (6) The

Gazella

xm .

v
3

fore 4 =
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Gazella Africana. ( 7 ) The Capra Sylveftris Africa- 4.A fourth Species of this Unguiculare Kind

na Grimmii. (8 ) The Capra Mambrina or Syriaca of Quadrupeds is, when thougb the Claws are

of Geſner. (9) The Buſelapbusor Moſchelaphus Cari, many, yet they are not covered at the Ends with

in Gefner. " ( 10) The TragelapbusCaii, in Geſner. broad flat Nails, like Monkeys or Apes ; but are

( 1 ) The Tragelapbus Bellonii . rather like the Talons of Hawks, Bc. Crooked

Of the Hart or Deer Kind : As, ( 1 ) Tbe Cer. and Sharf- pointed. And theſe in reſpect of their

vus , " EMNOG , the Red Deer. ( 2) The Cervus Plary Teeth may be divided into ſuch as have many

ceros or Palmatus ; the Fallow Deer. ( 3) A !ce or the Dentes Primores, aut Inciſores, ( i. e. cutting Teeth)

Elk. (4) Rangifer, the Rain Deer._ ( s) The Axis in each Jaw ; of which there are two Sorts, á

Plinii, according to Bellonius. (6) The Caprea Pli- Greater, wbich either have a ſhort round Head,

nii. (7) The Cuguacu -etc and Cuguacu-zapara of as the Cat kind; or ' a longiſh Snout as the Dogo

Marcgrave. (8) The Caprea Groenlandica . kind ; or a Leſer Sort ; baving a long lender Body

2.Ofthe človen- footed Animals into Two Parts with very ſhort Legs, as the Weaſel or Vermine

only, and which do not chew the Çud : There is Kind. There are lomeof this Species of Quadru .

only the Hog and Swine Kind ; and under this peds,wbich have only Two large remarkable Teeth

Head, besides thecommon Swine ; they reckon, in each Jaw: and thele are of theHare Kind, and

(2 ) Tbe Wild Boar or Swine. ( 3) The Porcus Gui- live only upon Herbs, Graſs, &c.

neenfis Marcgravii. (4) The Porcus Indicus, called Of the Cat kind of Quadrupeds they reckon to

Babyrousa. (5 ) The Tajaca.or Aper Mexicanus Molbe ( 1 ) The Lion, (2) The Tiger, ( 3 ) The Pardalis,

chiferus of Dr. Tyſon, called by Marcgrave Tajaca whole Male is Pardus, Female Pantbera, the Leo

Cunigoara ; by others Qyaubila Coymalt and Quapi. pard. ( 4) The Lupus Corvarius or Lynx. ( 5) The

zorl ; and by Acoſta and ſome others, Zaino. See Caius Pardus or Car - a -mountain. (6) The common

a moft accurate Deſcription of this Animal , in Cat. (7) The Bear,

Pbilos. Trans. N. 153 . Of the Dog -kind they account, ( 1 ) The Wolf,

3. There are ſome Four-footed Animals whoſe | (2 ) Lupus Aureus the Jackall, (3 ) The common

Hoof is cloven into Four Diviſions ; and theſe ſeem Dog. Of which kind they enumerate ; ( 1 ) The

to be not Ruminant s As the Rhinoceros , tbe Hipp - Maftive, ( 2) The Canis Venatic Graius or Gre

potamus, the Tapijerete of Braſile, the Cap -Bara o cus; or according to ſome Scoticus, the Grey bound.

Braſile, the Animal Mofchiferum , (3 ) The Graius Hybernicus or bild Grey -bound.

II. Clawed or Digitate ( Cnguiculata ) Four. ( 4 ) The Canis Venaticus Sagax , Indagator, Sc&tator

foored Animals. Of this kind there is one Sori ferarum ,&c. the Hound. ( 5) The Canis Venaticus

whole Claws are not divided or ſeparated, but ad . Hiſpanicus or aviarius · The Spaniel for Land or

hering one to another, covered with one common Water. (6) The Verlagus or Tumbler. (7) The

Skin , but with obtuſe Nails ſticking out round Canis 'Onnus , Domefticus, the Houle-doç. ( 8 ) The

the Margin of the Foot ; as the Elephant, wbịch is Canis Melitæus or Lap dog. ( 9) The CanisGetulus

Anomalous, and not clearly referrable to this Kind, or Nandicus ; the Sbock : And of all theſe Sorts

or that of Cloven foored Quadrupeds. there are many Varieries of Mongrels and Hebri

(2) There is another Species of this Digitate dous Breeds.

Kind of Quadrupeds, wbich bath only twoClaros, Another Sort of the Dog-kind is (4) The For

as that of cameis ; and tho' theſe have no Horns. (5) The Animal Ziberbicum , the Civez -Cat, as 'cis

they do both Ruminate ; and bare alſo the four corruptly called ; but by its Teeth and Snour is

Stomachs of Horned Ruminant Animals. plainly of the Dog- Tribe (6 ) The American Com

OftheCamel, or Dromedary, there are two Sorts; ati, or Rackoon or Rattoon . (7) The Tzquiepaten

one having but one Bunch on the Back, the other (8 ) The Carigueya, Marilucaca, Carigoy, Ropoza, or

two. To this Kind belongs the Peruvian Glama, Pollum , (9) The Taxus, or Meles.The Badger,

which ſome bave reckoned amongthe Sheep.kind. Grey, or Pare (in the North ) ( 10) The Lutra or

As alſo the Pacos, the Ovis Indica or Peruviana vu. Oteer. ( 1 ) Tbe Phoca or Sea.Calf,or Seale. ( 12)

gº, much leſs than the Glama. The Equus Marinus, or Morſe, or Sea -Horſe, mi

3. A third Species of this Unguiculate Kind of Ataken by ſome for theHippopotamus. The Durch

Quadrupeds includes ſuch Animals as the Greeks call bim IValras ; the Danes and IN anders, Roma

called, finaluórugat, and 'Ar@ gwróuoppa ; which rus. ( 13 ) Manari ſeu Vacca Marina ; the Sea

have the Poor divided into many Claws with broadcow.

Nails on them : As the Ape and Monkey Kind . Of Of the Vermin or Weeſc:-kind of Quadrupeds, is

theſe ſome haveno Tails, and are called Simic firſt, The Muſtela vulgaris the Weeſel; in Yorkſhire,

or Apes. Others have Tails, and are called Mor - Foumart or Fitcher, ( gazén), (2 )Viverra Indica,called

keys, Cercopitheci; and ſuch as bavecither longor Queland Quirpele ; and another Sort called Mungo

thort Tails, if they are of a large Size, are called and Mungarbia of a reddiſh Grey. ( ) TheMu

Papiones orBaboons. There are great Numbersand tela, the Ermineor Stear,ifwhite; and the Muſte

Varieties ofthis Species of Quadrupeds ; of wbicb La Sylveſtris, the Ferret. (4) Putorius, thie Pole-car,

Naturaliſts have deſcribed theſe. ( 1 ) The Ourang- | ( ) Martes, Foyna (whence our word, a Gopon of

Outang,or Homo Sylveſtris of Dr. Tyſon , deſcribed Foins) the Marten or Martier. (6) MuſtelaZi

by him in a particular Diſcourſe. ( 2) The Guaribellina, the Sable. (7) The Genetta. (8) The

ta of Braſile , Marcgravii. (3) The Caguiof Bra- Ichneumon Bellonii.

file, greater and leſſer. ( 3) The Cay of the ſame Of the Hare Kind of Quadrupeds, are ficft

Region, deſcribed by Lerius (s) The Caitaia of Lepus, the common Hare : (2 ) Cuniculus, theRab

the ſame Country. (9) The Cercopithecus Ango- bit or Coney. ( 3) The Taperi or Braſile Coney,and

lenfis major. ( 7) The Cercopithecus Barbatus Gui- the Aperea of Braſile. (4) The Hyſtrix, or Por

neenfis, 2 or 3 Sorts of it. (8) The Cercopithecus cupine ; and the Hyſtrix Americanus, or Cuanda of

non BarbatusClufi. (9) Cercopitecus Cluj called Brafile . ( s) The Caftor, Fiber, or the Beaver.

Sagouin ; and, if Apes and Monkeys have their | (6) The Sciurusvulg. or Squirrel. The Virginian,

Snouts very prominear like Dogs, they are called Kelandick, the Barbary, the American Flying Sqair

Cynocephali,
rel,& c.

.
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cbis Uie, each of them carrying 24 Retorts ; in all Paralytick, and die Hedtick. We ſaw a Man who

384 Retorts . had not been in the Mines for above balf a Year

All the Mercury got without the uſe of Fire, before, ſo full of Mercury, that putting a piece of

whether byWaſhing, or found in the Mines ( for Braſs in his Moush,or rubbingit in his Fingers,
in the Digging ſome, the Particles get together, it immediately became as White,as if he had

ſo that in ſome places you might take up iwo or rubbedMercury upon it. Thoſe alſo that work

three Spoonfuls of pure Mercury) is called by them upon the Back -lide of Looking Glaſſes, are very
Virgin Mercury, and efteemed above the reſt. The Subject to the Palley.

Officer told me, that making an Amalgama of Gold They convey their Wood thus. About 4 Miles

and Virgin Mercury, and purring it to the Fire, that from the Mines on the sides of Two Mountains,

Mercury would carry away all the Gold with it, they cut downthe Trees, and draw them into the

which Common Mercury would nor do. Interjacent Valley. Higher up in the ſame Val

The Engines for drawing theWater,are all mo !ey they make a Lock or Dam ; when the Water

ved by Water, brought thither in co Chargeable is ready to run over it, they open the Flood -Gates,

Aquedu &t from a Mountain 3 Miles diftant. The and the Water carries all the Trees impetuously

Water Pumpe from the bottom of the Mine by 52 to Idria ,where the Bridge is built very ſtrong, and

Pumps, 26 on a fide, is contrived to move other at very Oblique Angles to the Stream , on purpoſe

Wheels, for ſeveral other Purpoſes. to ſtop them , and throw them on ſhore near the

The Labourers ( being 280 always employed ) Mines.

work for a Fulio a Day, wbich is not above 6 or Thoſe Mines beretofore . Coft the Emperor

1 pence, and Endure not long : For although 70000 or 8cooo Florins yearly ; but now they

None itay underground above 6 Hours ; all of Coft bim not above 28000. They produced
them in time ( ſome later, ſome ſooner ) becomel

Anno 1661 . Anno 1662. Anno 1663 .

1 .

o dinary Mercury 198481

Virgin. Mercury. 6194

in all 204675

22 5066

9612

2 .

244119

11862

234678 235981

2.The Townof Idria in the County of Goritia with Nenofol Mine, but comes truch ſhort in time of

and Province of Friuli, is ſeated low, and en- the Silver Mine at Schemnitz ; and much ſhorter yet

compafled with Hills on all fides. A River of of the norable Lead Mines in Upper Carintbia.

the fame Name runs by it, and proves ſuffici In a Laboratory, wbere the Quick-ſilver is ſepai

eot upon plentiful Rains to convey down the rated by Fire, I ſaw an Heap of 16000 Resorts
Fin - Trees and other Wood required in the Ser- of Iron ; every one of which coſts a Cromon at the

vice of the Mines : And to this End there is an beft Hand from the Iron Furnaces in Carinthia,

handſome Work of Piles made foaping at hwari There are 800 Retorts, and as many Recipients,

the River ( after the ſame manner as I oblerved in employed together, in drawing over the Quick.

Newfol in Upper Hungary, croſs the River Gran) filver in 16 Furnaces; so in each Furnace, 25 ofa
to ſtop the Trees. Gde ; 12 above, and 13 below of each Gde.

The Entrance into theſe Mines is not high , or June 12. 1669, when I was there, they carried

upon an Hill, but in thar Town it ſelf . Theout 40 Saumes of, Quick ſilver into Foreign Parts,

deepeſt part of the Minefrom the Entrance, is be each Saume containing 315 pound Weight, to the

tween 120 and 130 Fathoms. alue of 4000 Ducats of Gold . Some of it is ſent

The Virgin Quick-ſilver, which they call Jung- as far as Cremnitz in Hungary, for the Uſe of the

frap , is that which diſcovers it ſelf without the Gold Mines : And very much carriedaway South

help of Fire. Sometimes it is plainly ſeen in the ward ; for they are not far from the Sontiuj, or

Ore, or falls dowo in Drops, and ſometimes Streams LyJonzo, a conſiderable River, which runs iato the

outin good quantity ; as about Seven Years ago Gulf ofTrieſte in the Adriatick Sea.
it ran out of the Earth at firſt in a Stream as ſmall In the Caftle, I ſaw 3000 Saumes of Quick-filoer

as a Thread, and afterwards as big as a Pack. cogetherin Barrels, the Quick-filver being firft made

thread, but ceaſed in 3 or 4 Days. That alſo is up in double Leather: And in another Houſe

accounted Virgin Quick-Silver, which is separated as much Ore as can be diſtilled in 2 Tears, except
only by Water . they have great Pleary of Rain to bring down the

Plain Quick-ſilver they obrain by Fire out of the Wood .

Ore, and out of the Cinnabar of Mercury, which The Country is well ſtored with ſtately Firs;

they dig out of this Mine. The Ore of this Mine Larches, Pines, Pinafters, Picea's, and that nobly

is of a Dark Colour, mixed with Red. criſped and well graio'd kind of Acer, whereof

The Quick ſilver Ore of this Mine ordinarily Viols and Violins are made: Whereof there is

contains half, and ſometimes of Quick ſilver, allo Plenty in the Country of Salezburg and Caro

I went into the Mine by the Pit of St. Agarba, niola.

and came up again by that of St. Barbara, delcen- Travelling ſometimes in the Night, we had

ding and aſcending by Ladders. I aſcended at continually about us a great number of large

one of 639 Staves, or 89 Fathoms. It has been Glow -worms, which put into Papers, gave a dimm

wrought200 Tears, about the ſame space of time Light like Candles in Lanthorns; and the Air alſo

Vol. II. Z za was
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was full of Flaming Flies, affording tome delight in our Old Synods and Epiſcopal Conſtitutions,

. unto us. KennetPar. Antiquities.

The way to this place from Croatia I found QUINTAL , alſo was formerly uſed for a

difficult ; and coming from it to aidoſchini and Weight of Lead, Iron and common Metals , of

Croatia, I paſſed over Swartzenburg, or the Black uſually an Hundred Pounds; at Six -ſcore to the

Mountain, from whence I deicended 10 Miles in a Hundred.

Rocky Country , and far more Stony than the QUINQUE.Porrus, the Cinque or Five Ports of

Craw, or Campus lapidsfus, in Provence. theKingdom of England,wereſo called formerly

In the Valley of Lancy, which runsbetween by way of Eminence : They are Haſtings, Dover,

the Mountains of Turin, grows a Plant like Romney, Hibe, and Sandwich. There belongs to

the Doronicum , ( to alſo called by the Inhabitants them alſo, two Ancient Towns, which are Wir

and Botaniſts, ) near the Riot's whereof you may chefter, and Rye ; and ſeveral other places which

find Pure Quick-filver, running in ſmall Grains like are called their Members ; as Seaford, Feverſsam ,

Pearls ; the Juice of which Plant being expreſſed , Folk stone, &c.

and expoſed to the Air of a Clear Night, there Theſe bad formerly, and have ftill, great Pri

will be found as much Mercury, as there is loft of vileges allowed tbem on the account of finding

Juice. the King a certain Number of Ships of War, on

occaſion: The Numbers of which are theſe. Ha

QUIETUS, was formerly a Writ of Diſcharge ſtings is bound to find twenty one Ships, each

granted to thoſe Barons and Knights, who perſo carrying twenty one Men and a Boy. Romney

nally arrended the King in his Wars, or any Fo- is to find Five Ships, with 24 Men and a Boy in

reign Expedition ; by which they were exempted each . Hithe allo muft find Five Ships, and in

from the Claim of Scutage, or a Tax on every each 21 Men and a Boy. Dover is to find 21Ships,

Knighrs Fee. in each 21 Men and a Boy. Sandwich ſhould find

QUINQUAGESIMA; See Quadragefima. Five Ships, each carrying 21 Men and a Boy. The

QUINTAL, or Quintan, was an old Sportive Ships and Boys are 57. The Men 1188. The

Exerciſe, practiſed usually at Weddings, and was Service, which the Barons of theſe Cinque-Ports

either ſo dangerous or ludicrous as to be forbid owe the Crown, is to attend with theſe Ships at

often by Ecclefiaftical Authority ; The manner of their own Charges for fifteen Days, and to ſet our

it was thus : A Poft was erected perpendicularly to thoſe Places whither they are to go, and to ftay

in the Ground , on the Top of which was a llen- as long as the King pleaſes, at his Charge, See

der Beam turning round on a Spindle : At one of Somner's Treatiſe of Rom . Forts and Ports in

whoſe Ends wasa Sloap or flat Board ; and at the Kent.

other a Bag of Sand or Dirt. And the Sport was QUIRK, is a Term in Architecture for a Piece

with a long Staff or wooden Launce to ride a of Ground whether Square or Oblong , taken out

Tilt at the Board , and to be either ſo skilful or of a Corner, or any Place elſe of a Ground-plat,

lucky to eſcape the Blow which the Sand Bags to make a Court or Yard, & c.

would be likely to give the Runner at this Quin. QUOINS are the Stones and Bricks placed in

tan, by the turning round of the Beam. This the Corner of any Buildings and if any fick

ſeems to have been the ſamewith that Sport called without the Brick.work ( their Edges being Cy .

Arietum Levatio, which is frequently prohibited Ipherd off) they are called Raftick Quoins.

RAF RAI

R

1

1

ACHAT, Rachetum , from the French Racheter, 1 RAGEMAN, is a Statute ſo called, of Juſtices

to redeem ,was formerly uſed fortheſameas affigned by K. Edw. J. and bis Counſel, togo a

Theft-boote, viz . the Compenſation or Redemption Circuit through all England, and to hear and de

of a Thief, skene de verb. fignif. termine all Complaints of Injuries done within 5

RADECHENISTORS in Dooms-day book, is Years next before Micbaeimas, in the fourth Year

uſed for Liberi-Homines; and Spelman thinks it to of his Reiga. Comel.

be whar Bracha calls Rade-knights.

RADIAL.Curves are Curves of the Spiral kind, RAIN -BOW . In order yet further to explain

whoſe Ordinates, if they may be fo called ,do all the Phenomena of the Raja -bow ; Sir Iſaac Newton

terminate in the Centre of the including Circle, in bis Excellent Treatiſe of Opticks, p. 126. ad .

and appear like ſo many Radii or Semi-diameters vances this Propofition.

of thatincluding Circle . See Spiral.

By the Properties of Light ( diſcovered by his Néco

RADMAN is a word often uſed in Dooms-day, Experiments ) to explain the Colours of the

and ſeems to be the ſame with Rade-knight or Rad- Ruin-bow.

knight. Others think it comes from Read, Counſel,

and then Read -man , is a Counſellor. This Bow never appears but where it rains in

RAFTERS, in any Building , are thoſe Pieces the Sun -line ; and itmay be artificially made by

of Timber, which ſtand by pairsupon the Realon, ſpouting out Warer, whichby breaking aloft fall

meer in an Angle at the Top, and help to compoſe (carrer into Drops, and fall like Rain ; for the Sun

the Roof of a Building : They ſhould not ſtand on theſe Drops certainly cauſes the Bow to appear

farther than 12 Inches from one another, to an Eye duly pofited to the artificial Rain, and

the
/
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the Sun. And hence it is now agreed, that this till they meet in x ; and on a xand n f ler fallibe

Bow is made by the Refraction of theSun's Light Perpendiculars c d and ce ; and produce c d till it

in Drops of falling Rain. This was underſtood by fall on the Circumference at l ; parallel to the In

ſome of the Ancients, and of late more fully dif- cidenc Ray draw the Diameter bg, and let the

covered and explained, by Antoning ' de Dominis, Line of Incidence out of Air into Water be to the

A.Bp. of Spalato in Libro de Radiis viſus lucis : Line of Refraction, as i'toʻr. Now if youſup

Printed at Venice, A. D. 1611. and written above poſe the Point of Incidence n, to move from the

20Yearsbefore . He ſhews there, how the Inte Point b continually till it come to I, the Arch gf

rior Bow is made in round Drops of Rain by a will firft increaſe and then decreaſe , and ſo wilt

Refraction of the Sun's Light, and one Reflexion the Angle 4 xr, which che Raysan and gr con .

between them ; and the Exterior by two Refracti- tain : And the Archiqf, and Angle a xv will be

ons and twoSorts of Reflexions between them in biggeſt when nd is to.en?: as 11or is to

each Drop ofWater : And he proves bis Explica:IV 3rr; in which care ne is to din, as 2 r to 1 .

tions by Experiments made with a Phial full of Alſo the Angle ajd,whichtheRays an and bs

Water; and with Globes of Glaſs filled with Walcontain, will firſt decreaſeand then increaſe, and

ter, and placed in the Sun, to make the Colours of

the two Bows appear in them . The ſameExpli-grow leſs, when and is to on :: virr is to

cation Des Cartes bach purſued in his Meteors, and V8rr: In whichcalen e will be rond :: as 3rto

mended that of the Exterior Bow . But Gincethey , and ſo the Anglewhich the next emergent Rays,

underſtood not the true Origin of Colours, itsne viza y after 3 Reflexions, contains with theinci

ceſſary to purſue i bere a little further. dent Ray an, will come to its limit when nd is to

For underſtanding therefore how the Bow is cn :: as v 11 - rr is to 18 rr ; and nend :: as

made, ler a Drop of Rajn or any other Spherical 4 r toi , and the Angle with theRay nextafter the

Tranſparent Body be repreſented by the Spbere emergent, fi. e , theRay emergent after 4 Reflexi

Qas ) contains with the Incident Ray, will come

ro -irs Limir when nd is to cn :: as VII - rr is

to 1247; in which Calê ne will be to nd :: as

5V to 1 ; and ſo on infinitely : The Numbers 2, 8,

15, 24, & c. being gathered by continual Addition
of the Termsof the Arithmetick Progreſſion 3 , 5 ,

7 , 9, &e. The Truth of all which Mathematicians

will eaſly examine.

Now it is to be obferved, that as when the Sun

comes to bis Tropicks, the Days increaſe and de

creaſe but a very little for a great while together ;

ſo when by increacing the Diftance cd, theſe An

gles come to their Limits, they vary their Quanti

cy but very little for ſome cime together ; and

therefore a far greater Number of the Rays which

fall upon all the Points n , in the Quadrant bl, ſhall

emerge in the Limits of theſe Angles, tban in any
ocher Inclinations. And ' tis to be oblerved far

tber, that the Rays which differ in Refrangibility

will have different Limits of their Angles of Emer

gence, and conſequently according to their different

Degrees of Refrangibility, emerge moft copiouſly

in different Angles, and being ſeparate from one

another, appear each in their proper Colours. And

what theſe Angles are, may beeaſily gathered from

the foregoing Theorem , by Computation.
bnfo delcribed with the Centre c , and Radius For in theleaſt refrangible Raysthe Sines i andr

en, and let a n be one of the Sun's Rays incident (as was found above ) are 108 and 81 , and thence

upon it ar n , and thence refracted to t; wbere let by Computation the greateſt Angle 4 xr will be

it eicher go out of the Sphere by refraction to found 42° 2 ', and the leaſt Angle ays soºs?', And
wards u , or be reflected to g ; and at g let it ei- in the moſt refrangible Rays, the Sinesſ and ,

ther go our by Refraction at r, or be reflected to are 109 and 81 ; and thence by Computation ihe :
b ; and at b - ler ir go ourby Refraction towards s, greateſt Angle a xr will be found to be 40° 17' ;

cutting the lacident Ray in y: Produce a n and rg and the leaſt Angle a ) s 54° 7 '.

.
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Suppoging now then o be the Spectator's Eye, Senſe with the deepeſt Red in that Region . And

and op a line drawn parallel to the Sun's Rays, the Angle s bobeing equal to pob = 54° 7 ', ſhall

and lei poe, pof, pog, and pob, be Angles of be the leaſt Angle in wbich the moſt retrangible

40° 17' : 42° 2' : 50° 57', and 54° 7 ' reſpective. Rays, after a Reflexions can emerge out of the

ly ; and theſe Angles turned about their common Drops; and that thoſe Rays ſhall come moft copi

fide op, ſhall with their other ſides o e , of, 08, ouſly to the Eye from the Drops in the Line ob,

and ob, deſcribe the Verges of a Rain -bows afbe, and ſo ftrike the Senſes with the deepeſt Violet in that

and cbdg: For if e, f, g,h ,be Drops placed any Region . And by the lame Argument, the Drops

where in the Conical Superficies delcribed by o e, in the Regions between g and b, ſhall ſtrike the

of, og, ob, and be illuminated by the Sun's Rays Senſes with the intermediate Colours, in the Ore

se, sf, sg , sb : The Angle seo being equal to der which their Degrees of Refrangibility require,

the Angle poe = 40° 17', fall be the greatest (i.c.) in the Progrels from ġ to b, or from the in

Angle in which the moſt retrangible Rayscan af. lide of the Bow to the outer, in this Order : Red ,

ter one Reflexion be refracted to the Eye : And Orange, Yellow, Green, Blue, Indico, Violet. And

therefore all the Drops in the Line o e, ſhall ſend Gince theſe 4 Lines o'e, of, og, oh, may be fitua

the moſt refrangible Rays moft copiouſly to the ted any where in the above-mentionedConical Sur

Eye, and thereby ſtrike the Senſes with the deepen face, what is ſaid of the Drops and Colours in

violet Colour in that Region . And in like manner theſe Lines, is to be underſtood of the Drops and

the Angle sfo being = to the Angle pof = 42° 2'Colours every where in theſe Superficies.

Thall be the greateſt in which the leaſt refrangible Thus ſhall chere be made two Bows of Colours,

Rays after one Reflexion can emerge out of the an interior and ſtronger, by one Reflexion in the

Drops ; and that thele Rays ſhall come moſt co . Drops, and an exterior and fainter by two ; for

piouſly to the Eyefrom the Drops in the Line of the Light becomes fainter by every Reflexion :

and Arike the Senſes with the deepeſt red Colour in And their Colours ſhall lie in a contrary Order to

thar Region. And by the ſame Argumear, the one another, the Red of both Bows bordering

Rays which have intermediate Degrees of Refran upon the Space gf, which isbetween the Bows.

gibility, Mall come moft copiouſly from Drops The Breadth of the interior Bow foe, meaſured

betweene and f, and ſo ftrike theSenſeswiththe a -croſs the Colours ſhall be 1° 45', and the breadth

intermediate Colours, in the Order which their of the exterior gob, ſhall be 3° 10' ; and the Di

Degrees of Refrangibility require : 3. e, in the Pro. Atance between cof, ſhall be 8ºss'. The greateſt

greſs from e to f, or from the Inſide of the Bow to Semidiameter of the innermoft, ( i.e.) the Angle

the Outſide in this Order ; Violet, Indico, Blue, pof being 42° 2' ; and the leaſt Semidiameter of

Green , Yellow , Orange, Red. But the Violer, by the outermoſt pog being soº 57. Theſe are the

the mixture of the white Light of the Clouds , Meaſures of the Bows, ſuppoling the Sunto be a

will appear faint, and incline to a Purple. Point;but by the breadth of his Body,the breadth

Again, the Angle sgo being equal to the Angle of the Bows will be increaſed, and their Diftance

pog, or 50° si', ſhall bethe leaſt Angle in which decreaſed by half a Degree .
she then leaſt refrangibleRays can, after 2 Refle- This Explication of the Raio-bow is yet farther

xions, emerge out of the Drops; and tbat the leaft confirmed , by the known Experiment of hanging

refrangible Rays ſhall come moft copiouſly to the up in the Sun ſhine a Glaſs-globe filled with Wa

Eye from the Drops in the Line og, and ſtrike the ter ; and then viewing it in such a Pofture, that
the
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little way:

the Rays which come from the Globe to the Eye RATE of a Ship of War is its diſtinction as to

may contain with the Sun's Rays an Angle of ei- Bigneſs and Capacity ; and this is uſually accoun

ther 42 or so Degrees : For if the Angle be about red by the Length and Breadıb of the Gun-deck ,

42 or43Degrees, the Spectator fuppofe at o ( in the Number of Tunstheycontain, and the Num
the preced. Fig . ) Mall ſee a full red Colour in ber of Men and Guns they carry. For ſuch Men
that Gde ofthe Globewhich is oppoſed to the Son of War as have their Gun -decks from159to 174

as isrepreſented at f. And if thatAngle become Feet in length, and from 44 to 50 Foot broad !

lels (fuppofe by depreſſing the Globe to e ) there That contain from 1313 to 1882 Tuns, that have

will appear orberColours, Yellow , Green and from 706 to 800 Men , and carry from 96 to 110
Blue luccefſively, in the ſame side of the Globe. Guns : We reckon of the Firft Rate,

But if the Angle be made about 50 Degrees, as Second Rate Ships, have their Gun-decks from

ſuppoſeby lifting up the Globe to 8,) therewill 153 to 165 Feet long ; and from 41 to 46 broad :

appear a red Colour in that ſide of the Globe Conrair from 1086 to1482 Tuns; and carry from

which is towards the Sun : And if the Angle be 524 to 640 Men, and from 84 to 90 Guns.

made greater, ( ſuppoſe by lifting upthe Globe to Third Rates have their Gun - decks from 142 to

b ) theRed will turn ſucceſſively to theother Co 158 Feet in length ; from 37 to 42 Foot broad :

lours, Yellow , Green , Blue, óc. The ſamething .They contain from 871 to 1362 Tuns ; carry from

may be done ( as the Author tried ) lecting theGlobe 389 to 476 Men , and from 64 to 80 Guns.

reſt, and only raiſing and depreſſing the Eye, or Fourtb Rates are in length on the Gun -deck from

moving it 10 , as to make the Angle of a juſt Mag : 118 to 146 Foot, and from 29 to 38 broad : They

nitude.
contain from 448 to 915 Tuns ; carry from 226 to

RAINS : Our Seamen call thatTract of the Sea | 346 Men; and from48 to 60'Guns.
Fiftb Rates have their Gun -decks from 100 to

to the Northwards of the Equator berw . 4 and 10120 Foot long, and from 29 10 31 Feet broad :

Degrees of Latitude, and lying between the Me- Contain from 259 to 542 Túns ; carry from 145

ridian of Cape Verde, and that of the Eaftermoft to 190 Men ; and from 26 to 44Guns

Iſlands of the ſame Name, or of the Cape Verde Sixth Rates have their Gun -decks from 87 to 98

Idands , they callthis Tract the Rains: Becauſe Foor long, and from 22 to 25Foot broad : They

there are almoft continual Calms, conſtant Rains, contain from 152 to 256 Tuns; carry from so to

and Thunder and Lighining to a ftrange Degree 110 Men, and from 16 to 24 Guns.

there ; and the Winds, wben they do ever blow ,

are only ſmall uncertain Gufts, and ſhift about all Our New -built Ships are much larger, as well

round the Compaſs ; to that Ships are ſometimes as better, than the old ones of the fame Rate ; and

bere detained a long while, and can make but very that is the Reaſon of the double Numbers all a

long ; the larger of which expreſs the Proportions
RANDEZVOUS, in a Military Senſe, is a of the New.built Ships.

Place appointed by the General of an Army, for

all the Forces to meet or a Day appointed ; let RATION , is now in the Army, a word in uſe

what Weather, & c. bappen that will.
for a certain Proportion of Ammunition - Bread or

RANK, in a Military Senle is the Order or Forrage diſtributed to every Man in the Army, as

Atrair Line made by the Soldiers of a Battalion, or bis Portion for ſuch a Time.

Squadron drawn up ſide by Gide, Doubling of Ranks RAVISHMENT de Garde was a Wric that

is putting two intoone.
formerly lay for the Guardian by Knights Service,

RAPÅCIOUS Animals, are in general ſuch as or inSoccage, again it him that took away from him

live upon Prey : Andris a general Diviſion of Birds, the Body of his Ward .

inco luch as are Rapacious, and Carnivorous, and

ſuch as are Frugivorous. The Characteriſtick notes RAYS of Light with Regard to Opticks, are

of Birdsof Preyare ; that they bave a great Head by Sir Ic Newton conſidered,as thelaft Parts of

and a ſhortNeck, hooked , Atrong and ſharp poin that wonderful Fluid ; and that as well ſuch as are

tedBeak and Talons, fitted for ravine and tearing ſucceſſive in the ſame Lines as contemporary in ſe

of Fleſh ; ſtrong and brawny Thighs for ſtriking veral Lines : For 'tis manifeft that Light confifts

down their Prey: A broad thick fleſhy Tongue of Parts both ſucceſſive and contemporary ; be

like that of a humane Creature ; 12 Feathers in cauſe in the ſame place you may ftop that which

their Train ; and 14 flag Feathers in each Wing. comes one moment, and let pafs thatwhichcomes

The two Appendices, or blind Guts, are always preſently after, and in the fame Time you may

very ſhort ; They have a Membranous Sromach, Atop it in any one place, and let it paſs in another.

and not a Muſculous oneor a Gizard, ſuch as Wherefore the leaft Ligbr, or part ofLight, wbich

Birds bave that live on Grain : They are very may be ſtopt alone without the reft of the Light ;

fharp- fighred, and are not Gregarious, bur Solitary or propagated alone, or do or ſuffer any thing **

generally ſpeaking, though Vultures will Ay so or lone,which the reſt of the Light does not, or ſuffers

60 in a Company
not,he calls a Rayof Light.

RAPHA, in Anatomy, is a Ridge or Line which The Marbematicians indeed uſually conſider the

runs along the Vader ſide ofthe Penis, and reach. Raysof Light to beLines reaching from the lumi

ing from the Frenum to the Anus, divides the nous Body to that illuminated ; which were juft if

Scrotum and Perineum in two. This line is not Light were propagated in an inftant, as fome bave

uſually cur in the Grand Operation of cutting for ſuppoſed :But the Obſervations ofthe Eclipſes of

the Stone, becauſe 'ris both barder than the reſt of Jupiter's Satellites made firft by Mr. Romer, do

the Skip there-abouts, and alſo becauſe you muftthew that 'tis propagated in Time, and in particu

then cut upon the Interftices of the Muſcles, which lar that it takes up about 7 Minutes in moving

will makethe Reunion the more difficult, from the Sun to the Earth.

.

The
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The incomparable Sir IS. Newton in bis Opt. (4. ) Where 2 Glaſſes touch one another, as he

Book 2. Part 3. p. 65. After having premiſed p. 50. thews in the firft Obſervation, there is no ſenſible

that thoſe Surfacesof tranſparent Bodies refleå the Reflexion , yet whyſhould not the Rays of Light

greateft Quantity of Light, which have the grea. impinge on the Parts of Glaſs, as much when con

reft Refrašting Power ; and alſo that in the Contiguousto orberGlaſs, as when ſo to Air?
fines of equally refracting Mediums there is no (s.) When the Top of a Bubble of Water in

Reflexion ; and at pag. 45. That the Tranſparent Obi. 17. at laft began to grow very thin, chere

parts of Bodies according to their ſeveral Sizes was ſo very little Light reflected from it, that it

muſt refle & Rays of one Colour, and tranſmit thoſe appeared intenſely black ; and yet round about

of another on the ſame Grounds, that thin Plares where the Water was thicker, the Reflexion was

or Bubbles do tranſmit or reflect thoſe Rays ; o ſtrong as to make the Water to appear very

which he takes to be the ground of all their Cowhite.

lours : proceeds, in the Eightb Propofition ,co'enquire Nor isit only at the leaſt Thickneſs of Bubbles

into the Cauſe of the Rays of Lights being reflect and thin Places thatthere is no manifeft Reflexion ,

ed , and he thewsthat the Caule of Reflexion is but at many others continually greater and greater :

not the impinging of Light on the ſolid or imper. For be found (in Obler.15.) thar Rays of the ſame

vious Parts of Bodies as bathcommonly been be Colour were by turns tranimitred ‘at one Thick

lieved , as appearsfrom the following Conſidera neſs, andreflected at another, for an indeterminare

rions. Number of Succeffions; and yet in the Surface of

( 1.) That in the Paſſage of Light out of Glaſs the thinned Body, where it is of any one Thick

into air, there is a Reflexion as ſtrong as in its neſs, there are asmany Parts for theRays to im

Pallage out of Air into Glaſs, and rather ſome pinge on , as where it is of any other Thickneſs.

thing Atrọnger, and much Atronger than in its Pal- (6.) If Reflexion were cauſed by the parts of

Sage out ofGlaſs into Water :And it ſeemsnot reflecting Bodies, it would be impoſſible for thin

probable that Air ſhould bave more reflecting Plates or Bubbles at the ſameplace to reflect the

Parts tbanWater or Glaſs. But if that could be Rays of one Colourandtranſmitthoſe of another,

ſuppoſed it would nor do, becauſe the Reflexion is as by the 13and 15 Obſervations 'ris plain they

as Itrong or Atronger when the Air is drawn away do: For it is not to be imagined that at one Place

from the Glaſs (as ſuppoſe in the exhauſted Re the Rays wbicb ( for infance ) exhibit a Blue,

ceiver of Mr. Boyle's Air- pump) as when it is adja- thould have the Fortune to dath upon the Parts ;

cent to it. and thoſe which exhibit a Red ſhould fall upon the

(2. ) If Light in its Paſſage from Glaſs to Air be Pores of the Body: And then at another Place,

incidentmoreobliquely than at an Angleof 40 or 4 wheretheBody is either alittle thicker orthin

gr. it is wholly reflected ; but if lefs obliquely, it is ner ; thatonthe contrary, the Blue ſhouldfall on

in a great Meaſure tranſmitted. Now it is notto its Pores,and the Red upon its Pares poliſhed .

be imagined that Light at one Degree of Obliquity (7 ) Were the Rays of Light reflected by im .

fhould meetwith Pores enough in the Air to tranl. pinging on the folid Parts of Bodies, their Refle

mitthe greateft Part of it, and at another Degreexions from thele Bodies could not be lo regular as

ofObliquity ſhouldmeetwith nothing but Parts to they are. For in poliſhing with Sand, Glaſs, Putty,

refle & it wholly ; eſpecially conſidering thatin its or Tripoly ; it is not to be imagined that thoſe

Paflage out of air into Glaſs, how obliquely ( c- Subſtances can by grating and fretting the Glaſs,

cver it falls, it finds Pores enough in the Glals to bring all its leat Particles to an accurate Poliſh, ſo

tranſmit the greateſt Part of it. If it be ſaid that all their Surfaces ſhall be truly plane or truly

that it is notreflected by the air but by theur. (pherical, and look all the ſame way, ſo as toge

moft Superficial Parts of the Glaſs ; there is ftill cher to compoſe one even Surface . The ſmaller

the ſame Difficulty : Beſides, that ſuch a Suppo indeed the Particles of theſe Subftances are, the

Sition is un -intelligible, and will alſo appear to be ſmaller will the ſcratches be, by which they cone '

falſe by applying Water behind ſome part of thecinually free and wear away the Glaſs until it be

Glaſs inftead of air. For ſo in a convenient Ob poliſhed : Butbe they never ſo ſmall they can

liquity of the Rays, as ſuppoſe of 45 or 46 gr; wear away the Glaſs no otherwiſe than by gracing

atwhich they are all reflectedwhere the air is ad and ſcratchingit, andbreaking off the Protube

jacent to the Glaſs, they fhall be in a great Mea - raoces; and they poliſh it no otherwiſe than by

jare tranlmitted where the Water is adjacent to bringing its roughneſs to a very fineGrain, ſo that

it : Which argues, that their Reflexion or Trant. the Scratchings upon it become too ſmall to be vi

miſſion depends on the Conſtitution of theAir andGble. And then if Light were reflected by im

Water behind the Glaſs, and not on the friking of pinging upon the ſolid Parts of the Glaſs, it would
the Rays upon the Parts of the Glaſs. be ſcattered asmuchby the moſt poliſhed Glaſs as

( 3.) ' If the Colours made bya Priſm placed at by the rougheft : Wherefore it remains a Pro
the Entrance of a Beam of Light into a darkned blem , how Glaſs poliſhed by freeting Subſtances

Room , be ſucceſſively caſt on a ſecond Priſm pla- can reflect Light 1o regularly as it doth ; and this
ced ata greater Dittance from the former, in ſuch can't well be ſolved , unleſs the Reflexion of the

manner that they are all alike incident upon it; Ray be effected, not by a fingle Point of the re

the ſecond Priſm may be lo inclined to the In- Pecting Body, but by ſome Power of the Body
cident Rays, that thoſe which are of a blue Co which isevenlydiffuſedall over its Surface, and

lour ſhall all be reflected by it, and yet thoſe of abywhich it acts upon the Ray without immediate

red Colour pretty copioulý tranſmitted . Now if contact, for that the Parts of Bodies do act on
the Reflexion be cauſed by the Parts of Air and Light at a diftance, he ſhews in another place.

Glaſs, bow comes the Blue, at the ſame Obliquity(See Light .) And if Light be reflected not by im

of lacidence, wholly to impinge on thoſe Parts 16 pinging on the folid Parts of Bodies but by lome
as to be all reflected, and yet the Red find Pores Ocher Principle, ' tis probable tbat theſe Rays which
enough to be in a great Meaſure tranſmitted ? do impingeon thefolid Parts of Bodies, are not

refle & ed
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refl-eted but stifled and loſt in the Bodies ; for other: Priſm or Object Glaſs, juſt as if there were a hole

wife two Sorts of Reflexions muſt be allowed . thro’it. See Sir IS. Newt. Obferv. 1. 4. and 8 : h .

Should all the Rays be reflected which impinge of Part 1 Book 2, of his Opticks.

on the Internal Parts of Water or Chryftal, there It hath been diſcovered by that Excellent DA

Subſtances would rather have a cloudy , than a niſa Aftronomer, Mr Romer : that tho' the Mo

tran: parent Colour. To make Bodies look black tion of the Rays of Light coming from us to the

many of the Rays muſt be ftopt, retained and loft Sun be amazingly ſwift, yet it is by no means in

in them , and it ſeems not probable that any Rays Gantaneous. And the Velocity of that Motion may

can be ſtope and Atifled in them , which do not im . be thus determined in the Figure annexed ; let the

pinge on their Parts. Afterthis beMewsin Prop. Circle HLKEFG repreſent the Earths annual Orbit,

9. That Bodies reflect and refra &t Light by one and delcribed by its Revolution round the Sun, which

ike fame Power variouſly exerciſed in various Ciro Suppoſe placed in A. Let the Point B reprelenc

cum tances ; 'as appears from ſeveral Conſidera- the Planet Fupiter, cafting a Shadow backwards

rions, 1. Becauſe when Light goes out of Glaſs towards thole Parts which lie behind him in re

into Air , as obliquely as it can poſſibly do , if its (pect to the Sun. Ler the little Circle D.RC de

Incidence be made Atill more oblique, it becomesnote the Orbit of any one of the Satellites of 78

torally reflected ; for the Power of the Glaſs after piter, revolving round that Planet placed in B.

it hath refracted the Light as obliquely as is pol. And let the Chord G F be in length equal to the

Gble, if the Incidence become ftill more oblique, Semi-diameter of the Earth's annual Orbit AE, or

becomes too ſtrong to let any of its Rays go thro'AH : As ler allo L K be, on the other hand.

and conſequently cauſe a Total Reflexion . 2. Be.

cauſe Light is alternately reflected and tranſmitted

by thin Places of Glaſs for many Succeſſions, ac

cording as the Thickneſs of the Glaſs increaſes in

Arithmetical Progreſſion ; for here the Thickneſs DIAC
of the Glais determines wberber the Power by which

Glal's acts upon Light, ſhall cauſe it to be reflected,

or permit it to be tranſmitted. And , 3. Becaule IB

thole Surfaces of Tranſparent Bodies , which have

the greateſt refracting Power, reflect the greateft R

Quantity of Light, as was fhewn in the firſt Pro

polition.

And in the Latin Edition of his Opricks towards

the End , under the 21ſt Query, he ſhews that the

Cauſe of Reflexion and Refraction both , is only the

Attraction of the Part of the Body acting upon the

Rays of Light ar a little diſtance, as they paſs our

of, or thro' the Surface of the Glaſs. (See Light )

For as the Rays paſs out of Glaſs into a Vacuum

they are always inflected towards the Glaſs ; and

if they fall on the Vacuum too obliquely, they will
H

return again to the Glaſs, and be corally reflected ..
Now this Phænomenon can't be attributed to the

2
Refftance of the Vacuum , ( which is nothing) but

muſt be attributed to ſome force in theGlaſs,

which reduces or draws back the Rays after they

are gotien out ofthe Glaſs into the Vacuum . For

if the hinder Surface of the Glaſs be covered with
ΙΑ

clear Water, Oil , pellucid and liquid Honey, a K

Solution of ſublimate, & c. Then the Rays which

otherwiſe would have reflected, will paſs into that

Liquor. And this ſhews plainly that theRays are E

not reflected, till after they have paſs'd the hinder

Surface of the Glaſs, or are beginning to go out All thisſuppoſed, ' tis plain that thole Immerſions

of it. For if as they are going out, they fall into of Jupiter's Satellites into his Shadow , and thoſe

any of the Liquorsabove-mentioned , they then go only which happen from their Conjunction to

on in the Courſe they werein before : becauſe the their Oppogrion with thar Planer, can be viGble

Attraction of the Glaſs is balanced by the Attra- to the Inbabitants of the Earth, which live within

&tion of the Parts of the Liquor.
the Semi-circle HGFE : And thoſe Emerſions out

And this appears yet plainer, by the Compreffi- of bis Shadow , and thoſe only which happen from

onof two Priſms, or Object Glaſſes of a long Teche Satellites Oppoſition to their Conjunction with

leſcope, together, when one is plain, and the other Jupiter again, can be viſible to ſuch as live under

a little Convex ; for then they will neither exactly the Semi- circle HLKE : Becauſe the Interpofitio

touch, not yet be at any confiderable diſtance one on of the Body ofJupiter, hinders both from being

from another, as it may be not above the fortvillible: ' Tis apparent alſo, that an Obſerver

part of an Inch..
placed in F, if the Motion ofLight were inftanica

For then the Rays which , at paffing out of the neous, would ſee the Immerſion of a Satellite

hinder Surface of the firft Glaſs, would have been into the Shadow at the ſame Moment of abſolute

reflected and turn again to it, if the Diſtance of Time, as another would do if placed in G ; and

the 2° Glaſs had been conſiderable, will now all it would be the ſame thing on the other fide with

readily in that part, paſs through the Second regard to the Points K and L.

But
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But if thePropagation of Light cake up any fenf'hoſe of the Satellites of Jupiter, later yer ; and

ſible Time, 'ris plain that ibe Obſervers pofired in bole of Saturn's Satellites, laceft of all,

Gand L, being nearer to Jupiter by an entire Semi

diameter of the Magnus Orbis, than thole in F , 3. The apparent Places of the Sun, and the

and K ; muſt needs ſee the Immerlions and Emer- Planers in the Heavens,are not their crue and real

Gons a little ſooner than thole can do ; and from ones at any Time of Obſervation.

the Space of Time which is proportionable to that

Semi diameter of the Earth's Annual Orbit , may 4. Suppoſing the Diſtance of the fixed S :ars from

Eftimation be made of the Velocity of the Rays ofus to be lo immenſely great, as webave all the
Light; and ſo the thing is in Fact : For wbenever reaſon in the World to conclude it to be; and to

the Earth is in that part of its Orbit which is which the Diſtance of the Sun from us hardly bears

neareft to Fupicer, the Immerſions of the Satellites any ſenſible Proportion ; ’ris plain that the Light

into his Shadow do anticipate the mean Time ofthe fixed Stars cannot come to us in many

whichthey ſhould happen in , according to Cal Hours, nor in many Days norWeeks; perhaps,
culation ; as when the Earth is in the oppoſire not in ſomeMontbs Time. So thar, as that Ex

Parts of the Orbit, they doreally appear later than cellent Mathematician the Honourable Mr. Francis

by Calculation they ſhould do. And ſo they will Roberts, was once in Diſcourle ſuggeſting to me;
appear later to an Obſerver placed in F, than to if the Author of Nature ſhould pleaſe to annihi

one placed in G ; and the Emerſionslater to one in late Syrius, or any other fixed Star; it might be 3

K , than to one in L : As Mr. Romer firtfound, and Months l'ime beforewe ſhould miſs bim, and find

is now agreed on by all Aftronomers. Therewas bis Place vacant in the Heavens.

indeed ſome doubt about this matter ſtarted by

Caffini ; but our Accyrate Mr. Halley Savilian Pro- REACTION : See Repulſe.

feffor of Geometry at Oxford, bath cleared up all REACTION ; The Naturaliſts ſay, that Re

the Difficulty; and demonſtrated that ibis Pro- action is directly contrary and equal to Action, in

grefſive Motion of the Rays of Light , to ſuch a Bodies. Or the murual Actions of two Bodies

Diſtance, and in ſuch a given Time, is abſolutely Atriking one againft another are exactly equal ,

neceſſary to account for the Phenomena of the but made with contrary Directions . Or yer in

Ecliples of the Satellites of Jupiter. And as to other words by the Action and Reaction of Bo

the Time, or 'with what determinare Velocity the dies one on another, there are produced equal

Rays move, Mr. Romer judged that it requiredChanges in each ;and thoſe Changes are impresed
abour Eleven Minutes of an Hour, for the lighi cowards ( direály ) contrary Paris, or ways. This

reflected from Jupiter, to move the length of the will be beft underfood by Inſtances: For, wbat

Chord FG in the Figure above ; or the Diſtance ever Body preſſes or draws another, is equally

of the Semi-diameter of the Earth's annual Orbit : preſſed or drawn by it again. If any one preſs a

Butthis, by Caſſini's more accurate Oblervations, Stonewith his Finger, bis Finger is asmuch preſſed

ſeems to bemuch leſſened, for according to him by the Stone : If àHorſe by à Rope, öc. draw a

it can't be above 7 Minutes and 5 Seconds. Sup Scone, the Horſe Shall equally be drawnby the

poſe then it be reckoned at 9 Minutes, which is Stone; for the Rope being tretched both ways,

the Medium between Romer's Eleven, and Caffini's endeavours to relax it ſelf again, and by that

Seven . Then will the Motion of Light be ſo pro means will draw the Horſe towards the Stone ;

digious ſwift, as to move about Eighty Millions of and will as much binder the Progreſſion of the

Miles in 9 Minutes : That is 8888888 Miles in a Horſe, as it forwards the Proceſſion of the Stone.

Minute ; and 148148 Miles in a Second ; and If any Body ligbring againft another doth by its

74074 Miles in balf a Second, or while you can force any way change its Motion ; it ſelf will un
pronounce One, Two, diftinctly. dergo the lame Change in its own proper Motion,

A Motion , tho' por inſtantaneous, as no onecan buttowards contrary Parts, from the Reactionof

be ; yet ſo wonderfully ſwift,that the Motion of a bar Body, and the Equality of its mutual Preſli
Bullet from the Mouth of a Cannon, (or any ſuch on. By theſe Actions are produced equal Chan

like Velocity of a Body, projected, ) is like the ges, not indeed of theVelocities, but of the Moti.

creeping ofa Snail, the Motion of the Leggs oftheons of Bodies ; (ie. in luch Bodies as have no

Ignavus, or the imperceptible Pace of the Hand of impediment any otherway )forthe Changes of
à Clock , when compared with ir : Nay, the Mo: cheir Velocities, being made towards contrary

tion ofthe Earth it ſelf in the Annual Orbit, which Parts , ( becauſe the Motions are equally changed)

yet ispretty ſwift, ( viz. at the Rate of 3}Engliſh are reciprocally proportional to the Bodies them .
Miles in a Second) is not the Ten Thouſandth part ſelves .

of the Velocity of the Rays of Light.
REAFFORESTED is uſed , where a Foreſt

bath been Diſafforeſted, and then made a Foreſt a

From which very ſurpriGing Propofition, the In - gain : As the Foreſt of Dean, by 20 Car. 2 .

genious Mr. Whifton deducestheſe Corollaries. REAP- Towel , or Rip-Towel, was formerly a

Gratuity or Reward given to Cuſtomary Tenents,

1. That the Eclipſes of the Sun, Moon, or Sa. when they had reaped their Lord's Corn.
tellites of Jupiter, do not happen at the ſame mo- REAR : Half - Files, are the 3 hindermoft Ranks

ment of Time, that they appear to us to do. of a Baccalion when it is drawn up 6 deep.

REAR -Line of an Army encamped ; is the

2. That the more remote any Planets are from recond Line : this lies about 400 or soo Yards di.

üs, the longer will be the Diſtance between the ſtant from the firft Line, wbich is called the Front

true and apparent Time of their Eclipſes : Thus, Line. Sometimes there is a Third , whicb is called

tho' the Moon's Eclipſes will appear to us to be the Reſerve- Line.

nearly at the fame Time, at which they really REAR.Rank , is the laſt Rank of a Barcallion

happen ; yet thoſe of the Sun muſt appear later, when drawn up.
REA

1



REC R E C

1

1

REASON or Relon , and , as ſome ſeem to write from that Side of theQuadrant that is contiguous

it more truly, Raiſing Pieces, are thoſe Pieces of to the Edge of the Ruler.

Tinber which lie under the Beams on the Brick or RECLUSE, is one that by reaſon of his or her

Timber in the side of a Houſe. Order in Religion is ſhut up, and cannot fir our

REASONABLE-did, was a Dury claimed by of a Cloyſter, & c. See Listleton, Sect . 434.

the Lord of Fee of his Tenants, holding in Soc. RECOGNITIO is the Impannel of a Jury or

cage or Knights Service to marry his Daughter, or the Inqueſt of 12 or more legal Men , who were

to make his Son Knight. therefore called Recognitores. So, habere Recognis,

REBATE, is a Difference between a certain tionem , was to have a Trial or Verdict of Jurors;

Quantity of Money, due at a certain Day , and for Liberty of wbich a Fine was formerly paid co

the preſent Value or Worth of it ; or in other theKing. Recognitio Nove Amie, is a new Trial.

words, how much leſs a Man ought to pay , who RECTA Direårix, is a Line in Conicks made

pays at the prelent, a Summ ofMoney not dueby the mutual Interſection of the Vertical Plane,
till a certainNumber of Years, &c. are expired. with the Planeof the Baſe. De la Hire.

On this ſee an Act both from Equity and a Mache. RECTA Prija Regis, was formerly a Right the
matical Calculus in the Aeta Eruditorum Liphie, King claimed of taking out of every Ship laden

from October, 1683 , by G. G. Leibniız . with Wines, One Butt or Pipe, before the Maft,

REBELLIOUS Aſembly, is a garbering toge and Another behind it , as a Cuſtom or Dury due

ther of Twelve or more Perſons, intending or go to the Crown . K. Edw. 1. in his Charter of Pri

ing about, practiting or putting in Ure unlawful vileges to the Barons of the Cinque Ports, among

ly, and of their own Authority, to change any other things, diſcharges them particularly from this

Laws, Statures , &c. to deſtroy Encloſures , break Duty.

down Banks of Fiſh ponds, &c. unlawfully to get RECTATIO , was a word formerly uſed for a

common ; to deſtroy Deer in Parks, Coneys in Claim of Right ; or an Appeal to the Law , for the

Warrens, Doves in Dove Houſes, Fiſh in Ponds. recovery of ſuch a Claimed Right. So alſo the

to burn Stacks of Corn, or to abate Rents or Prizes Word ,

of Victuals, Sc. See Ch. 1. Mar. 12 , and i RECTITUDO was then uſed for a Right or

Eliz. 17 Legal Due ; and Oblations and Tithes,were called

REBELLUM in ſome of our old Charters fig. Rectitudines Dei.

nifies the ſame as a Rejoinder, Replication, or

Anſwer in a Court of Equity . RECTIFICATION of Curves. To whar hath

RECEIVER is commonly uſed in the Civil been ſaid on this point under Re&tifying in Vol. 1.

Law in an ill Senſe, for one that receives ſtolen and under Cycloid in Vol. 2. 'ewill be proper to

Goods, and conceals them ; but when annexed to add, what the ingenious Mr, Moivre advances in

other Words, 'tis uſed in a very good one ; as his Illuſtrious Specimens of the Uſe and Advanta

the ges of the Doctrine of Fluxions: Where he faith,

RECEIVER of the Fines, which is an Officer bat the Re &tification of Curve Lines will be ob

that receives the Money of all ſuch as compound cain’d, it we conſider the Fluxion ofthe Curveas

with the Crown upon an Original Writ in the a Hypothenuſe of a Rectangular Triangle,whoſe

Court of Chancery . There is allo the fides are the Fluxions of the Ordinate and Abſciſle.

RECEIVER General of the Dutchy of Lanca. But in the Expreſſion of this Hypothenuſe, care

fter, which gathers in all Fines , Forfeitures,Afler: muſt be takenthat only one of the Fluxions be
menrs, & c. within that Durchy. remaining, as alſo only one of the indeterminate

RECEPTACLE of the Chyle, was known and Quantities, viz. thar whoſe Fluxion is recain'd.

deſcribed by Barebolomæus Euftachius many Years Some Examples will render this clear,

before the Diſcovery of the Lacteal Veins, vid. The right Sine C B being

Keil's Anatom . p. 47, 48. In living Bodies this given , to find the Arch AC.

Receptacle is eaſily found, bar with greater dif- Let AB = x. CB=y. O A E

ficulty in ſuch as are dead. It lies about the de. = r . CE the Fluxion of the

ſcending Trunk of the great Astery, between the Abſciſſe , ED the Fluxion of

Celiack and Emulgent Arteries, ſurrounded by re- the Ordinate, CD the Fluxi

veral Lymphatick Glands, wbich are called Glan - on of the Arch CA.From the
A

dula Lumbares, which diſcharge their Lymphainto Property of the Circle 2rx B

it. It appears to be only a large Bag forined by
:the Union of che ſecond Order of Lacteals, and

many Lymphæducts which open into it ; it will] - ** = »y, whence arx— 2xx= 273, and there

contain aboutan Ounceof Water. Sometimesin fore : —-3 ). But CDI = jj + ** = +
Brutes as well as in Men, it is divided into two or

three Parts, which ar laft unite into one Duct a.

bout the Bignels ofa Gooſe - quill.

RECLINATION of a Piane, is the Number

of Degrees which any Dial Plane lies or falls back up

wardfrom the Zenith. This is found eaſily by the Irr - 21x + xx

rmeans of long Rules, and a Quadrant ; for having -

3drawn an Horizontal Line on the Plane, by a

Level or Quadrant, and to it another Line at therefore CD =

Rigbr-angles, to which apply a Ruler ſo, that

one Endof it may hang overor reach beyond the

Vrr - gy frryPlane : Then will a Quadrant applied to the under

Edge of that Ruler, thew you the Degrees and

Mindes of the Plane's Reclination ; accounting uy X q q 9 And conſequently

Vol. II,
A a a a if
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frr ) , be thrown into an infinite Series, and

and therefore I Ha ( = IG! +

the ſeveral Members of it be multiplied into -ry,

and then the flowing Quantity of each be taken ,

we ſhall have the length of the Arch A C. After' dx — XX,

the ſame manner , giving the verſed Sine, the ſame

Arch may be found. For reſuming the Equation GH ) = ddxx - dxxx; from whence IH =

found above zrå - 2x8 = 298, we bave j =
dx

** , but CD : =xx+y = x * + xydd – dx 끝 .

* Jd = dx and conſe

Vdx - **

-2 r x x x +

** t quently AI = 24 x = 2.0dx = 2AD. This con
cluſion may alſo be very eaſily deduc'd from the

known Property of the Tangent. For fince the

a * * 2r * * * * * little part of it, as I H, is always parallel to the

that is, ( reducing Chord AD , the Triangles IGH , ABD are ſimilar,

27* = * *
whence AB : AD :: GH : IH, ibat is, % : Vdx : :

all to the ſame Denominator , and expunging 를 를

* :Xdx, therefore IH = xVdx dx *. By

contradictory Terms )
whence CD

the help of the Fluxion IH alſo, we may inveſti

gate the Area of the Cycloid. The Fluxion of the

Fr * and conſequently the length of the

Area AEI, is the Rectangle EIG = dxx - * *

2rx- **

Arch AC may be eaſily found from what is ſaid x *

already.
The Fluxion of the Curve Line is ſometimes x dx But the Flusion of the Portion

more eaſilyfound by comparingthe two fimilar | ABD isthe ſame; therefore the Area AEI andthe

Triangles CED , CBO, for this Proportion ariſes correſpondent Portion (of the Circle ) ABD , are

CB : CO :: CD, that is for theCircle 27* --- **
always equal.

Let AB be the Curve of A

che Parabola, whole Axis is

AF , Parameter a ; let AE

127 -- **
The Curve of the = x , E B =), Á B =7,

EF

termind by the fame BD = :, DC = , BC
B

Method too. Let ALK

G be a Semi . Cycloid ,
The Equation ex

PC

Hн
whole generating Cir2 |preſſing the Nature of the

cle is ADL . Having

any point as B in the Parabola, being a x =” y, we have a x = 299,
Kк

Diameter AL, draw

BI parallel to the Baſe IK meeting the Peripheusofwhence x = 299 ; but BC1 BDI + C D4,

the Circle in the point D ; complear the Rectangle

AEIB , and draw PH parallel to El and infinitely

near to it, as alſo BI cutting FH in G, and the Curve

AK in H. Put AL= d . AB (= El ) = x . GH=

ä . It is known that the right Line BG is every
that is zi= xx tyy =* + =

where equal to the Summ of the Arch AD and the

right Sine BD : whence ' tis manifeft, that the

Fluxion I G is alſo the Aggregate oftheFluxions | 4 yº yy taayy, and therefore < =jv 472 tak

of the Arch AD and the right Sine BD . But

the Fluxion of the Arch AD was found

and the Fluxion of the right Sine =» V 30+4. If now by this Expreffion

a4

Ndx
V yataa be thrown into an infinite Series, the

BD will be found to be dx - 2xx therefore IG

a

Curve AB will eaſily be known It appears far .

21.d %
ther, that giving an Hyperbolical Space, this Curve

B

A
l

ردرز

4 a

1 da

.

X % ;
is



REF R E F

.

TX

-

Court of Requeſts was taken away by 16-17. Car, 1

is allo given , and vice verſa. For az = ySee Court of Requeſts, in Vol. 1 .

Net 14, and conſequently az is the Space REFINING is the Art of ſeparating all other

Bodies from Gold and Silver, and this is perform

whoſe Fluxion is y get aa. But ſuch a ed four Ways.

Space is no otherthan the Exteriour ( Equilateral)

Hyperbola A BEG, whoſe Semi-axis AB = 5 , all other Bodies from Gold and Silver, which
The End of Refining is the Separation of

its Abſciſſe AE = ), and its Ordinate EG= x.

FortheMenluration of a Surface deſcribed bythe Tex ; by the " Almend Furnace or theSweep ; andis performed 4 ways, viz. by Parting ; by the

Converſion of a Curve round its Axis ; we are to

affumefor the Fluxion of it, a Cylindrick Super- byMercury. 1. Parting is done with the 'Aqua

ficies, whoſe Aloitude is theFluxionoftheCurve, fortis. SomeRefiners,to make the Aqua fortis,

and noč ,and whoſe diſtance from the Axis is the Ordinate

Applicate correſponding to thatFluxion . Ex. gr. makes aweaker Water, and Dirty Colourd Ver
gliſh ) Vitriol 2 pound ( for the Engliſh Vitriol

Let AC be the Arch of a Circle,whichturning diter , and wholly 1poils it.) After they arewell

round the AxisAD, generates a ſphericalSuper. Bruiled and Mixed inaMortar, they Diftill 100

ficies, which we would meaſure. Now DC the

Fluxion ofthe Archis already found to be= pound of the Materials, put into a Cali-Iron Por,
after this manner.

Build a Furnace 2 Yards bigh or more ; and ág

the top place in your Iron Pot : To which fit a
which if we ' multiply by the Peri- Head of Earth , like the Head of a large Diſtilla

tion for Chymical Oyls, which must have a large

27 * ~ ** Belly, branching it felt out 8 Inches from the Iron

phery belonging to the Radius BC, that is, by Pot, into 3 Branches ; one whereof in the midſt

comes directly ſtraight forward , two other Lace

20 * — * x ( putting – the Ratio of the ralones come Obliquely: All which Branches

are 4 or 5 Inches hollow in Diameter, and s or 6 -

Circumference to the Radius ) we ſhall have cx long. To theſe Branches are fitted Glaſs Bodies ,

for the Fluxion of the ſpherical Superficies, and Narrow and Hollow at both Ends, Large and
conſequently that Superficies it ſelf, is cx .

Globous in the Midſt. Theſe muſt be exceeding

ly well Luted on with Colcothar, Rags, Flour and

RECTUM , was uſed formerly for a Trial : Whites of Eggs . To the firft Glaſs Body is Luted
Commune R : tum was a Trial al Law; or in com . on another Glafi, of the ſame Figure andSize,

monCourie ofLaw : And Siare adRaum ,was and in order 8: alike in all, till they cometo the
to Aand Trial . Receiver, which is an Ordinary Gallon Glaſs. - All

REDUNDANT Hyperbola is one ſo called, be- Thele Rows of Glalles lie on BoardsShelving

cauſe it exceeds the Conical Sections, in the trom the Head to the Receiver. The cwo Upper

Number of its HyperbolicalLegs ; being a Tri: Receivers or Glaſs Bodies need Exceeding good

ple Hyperbola with ſix Hyperboliçal Legs :See Luting, for the reft Ordinary Lute will ſerve.

Curves. The Lute is made of good Lome, ſome Horfe

dung, and a little Colcothar ; although the two for

RED. Book of the Exchequer is a MS. Vol. of mer do well.

ſeveralMiſcellany Treatiſes, in the keeping of the
A little Fire and that of Newcafle Coals does the

Queen's Remembrancer in that Office ; in it are the Work. And you need never BreakorUnluteany
Number of the Hides of land, in many Coun ofthe Receivers; but the Lowermoft.
ties, before the Conqueft, & c. See Bp. Nicholſon's The Aqua fortis being Diſtilled off, is put into t

Hift. Library. large Earthen Pot , and there is added of Fine Sil

REDſeer, when a piece of Iron in a Smith's ver, one or two Penny weight (which is called Fi

Fire of his Forgeis heatedtoo much,it will Redi xes) to every Pound of Aqua fortis, whichwith

feer, as they call it , that is , break or crack under in 4 bours, will purge it from all Dirt and Impu

the Hammer, while it is working between hotand ricy , and make it fit for Parting ; which is thus
done.

cold . Some call this Red-Noire.

If their Silver Gilt be Fine enough for Wire,

RE -Extent in the Law, is a Second Extend they only Melt it in a WindFurnace,and Cat it

made on Lands orTenements, ona Complaint Melted, inco alarge Tub of Water, that they may

made that the former Extent was partially per. have it in ſmall pieces; but if it bebut Standard,
formed. they firſt Fine it on the Teft. Thele ſmall pieces

REEVE of a Church is the Guardian of it ; or sakenfrom the Water , being wellDryed , are put

the Church .Warden ; as Shire Reeve is the Sheriff into aGlaſs Taper-faſhion'd, a Foot High,and3

or Guardianof a County; and Port-Reevethe Inches at the Borrom ; and then the Glaffes are

Warden of a Port, or Haven. Charged with Aqua-fortis about 2 thirds of it, and

ſet in a Range of Iron covered 2 Inches deep with

REFECTORY was that place in a Monaſtery Sand, and aGentle Charcoal Fire is madeunderit.
where the Monks, Friars, Nuns, & c. uſually Di

Small Bubbles will ſoon ariſe , and the Warec

ne d'and Supped. allo run over . if to, they take off the Glaſſes, and

REFERENDARY, Referendarius, was a Term hold themtill it doth Deferveſcere, or ellepour
uſed by the Old Saxons, as appears by Grants ana

our ſome of it into à Vefſel wbich is at Hand.

Charters, for ſuch a Perſon asa Maſter of Requeſts If Lead be Mixed with it, they cannor keep it

was to the King of Queen , amongſt us before the from Rupning over.

Vol. 11. When

1

4 A 2



R E F REF

1

any Ule.

Whenthe Water hath been once Quieted from more from the Blaſt, for the Running off of the

this Ebullition, it will Riſe no more. Bafer Metals, and ſo is made Declive to the Cen

The Greenneſs of the Water, manifefteth the ter of the Teft, where 'uis not above balf an Inch

Quantity ofCopper contained in it. deep.

If the Water Boil uver, ' ıwill penetrate the The Teſt thus made, is ſet Annealing 24 Hours,

Bricks and Wood. and then 'ois ſet in a Chimney a Yard High, pa

They commonly ler ir Atand a Night on the rallel almoſt to the Noſe of a great Pair of Bel

Iron -Range, with a gentle Heat under it, and in lows ; and then therein is put the Silver. Which

the Morning ſoftly pour off the Water impregna- being covered all over with Billets of Barked Oak,

ted with all the Silver ; all the Gold lying like the Blaſt begins, and continues all the while

black Dirt at the bottom ; which being waſhed Atrongly . The Lead, purify'd from all Silver,

out is put into ſmall Parting.glaſſes, and ſet over (which they call the Soap of Metals ) firft put in,

the Sand with their Conduit Water for an hour, and melts down with the Silver, and then the Lead

then the Water poured off. This is repeated sor and copper ſwim at the Top, and run over the

6 times, to separate the Salt from the Gold, which Teft. Whole Motion the Refiner belps with a long

is now fit to be melted, and caſt into Ingots. Rod of Iron drawn along the Surface of the Sil.

To regain the Silver, they have large Round ver towards the fore mention'd Slit ; and often

WaſhingBowls, lined within with melted Rofin Atirring all the Metal , that the Impurer may the
and Pitch ( for otherwiſe the Water would eat ibe better riſe ; and by continuing this Courſe, Sepa .

Wood, and penetrate the ſides of the Bond ) co- ration is made in 2 or 3 Hours.

vered with copper Plates 10 Inches long, 6 wide, The greateſt part of the Lead flies away in

and Half or more thick. Into wbich Bowls they Smoak.

pour good ſtore of Water (the more, the better If the Lead be gone before all the Copper, -twill

ihe Verditer ) and then the Silver Water, which riſe in ſmall Red flery Bubbles; and then they ſay

working on the lofter Meral of Copper, leaves all the Metal Drives, and muft add more Lead. " The

the Silver in moſt fine Sand at the Bottom , and force of the Blaſt drives the Higher Metals to the

Sides of the Bowl, and Plates of Copper ; which lower ſide of the Teft, and helps its running

being taken out, is Waſhed , Dryed and Melted for over.

When the Silver is fully Fined, it looks like

If any Braſs or Shroffe Metal be in the Plates, moſt pure Quick-ſilver ; and then they take off

they gather very little of the Silver ; the Latter their Sogs and let it cool. In the Cooling, the Sil
mixing with the Silver . ver will frequently from the Middle, ſpring up in

With the Copper -water, poured off from the Si- ſmall Rays, and fall down again. If moiſ Silver

ver, and Whiting, Verditer is made tous. They be put into that which is melted, 'will ſpring into

put intoa Tub a Hundred Pound weight of Whi. the Fire .

ting, and thereon pour the Copper-water, and ſtir A good Teſt will ſerve two or three Firings.

them together every Day, forſome Hours toge. So ſoon as the Silver will hold together, they

ther. And when the Water grows pale , they take it out of the Teft, and beat it on an Anvil

take it out, and ſet by for farther Uſe, and pour into a round Figure, for the Melting.Pot ; which

on more of the Green Water ; and ſo continue till being ſet in a Wind-Furnace, ſurrounded with

the Verditer be made ; which being taken out , is Coal, and covered with an Iron-Cap that no Cbar.

laid on large Pieces of Cbalk in the Sun, ' till it be coal fall into it, is then melted .

dry for the Market, If any Drofs or Fileb be in the Melting. Pot, they

The Water mention'd to be taken from the Ver- throw inſome Tincal, which gathers the Droſs to :

diter, is putinto a Copper, and boiled till it comes gether, that it may be ſeparated from it.

to the Thickneſs of Water-Gruel, now principal. Theſe Melting. Pots are never Burned, but only

ly confifting of Salt - Peter deduced, (moft of the Dryed, and laſt a whole Day , if they be not fuf,

Spirit of Vitriol being gone with the Copper into fered to Cool ; but if they once Cool, they intalli,

the Verditer,) a Diſh full whereof being put into bly Crack.

the other Materials for Aqua-fortis, isRe.diftil. 3. In the Almond Furnace or Sweep, all ſorts of

led, and makes a Double-water, almoft Twice as Metals are ſeparated from Cinders, parts ofmelting

good as that without it. Pots , Tefts, Brick, and all other barder Bodies ;

2. By the Teft, all Metals are ſeparated from which muſt be firf beaten into'ſmall Pieces with a

Silver, except Gold, becauſe they lwim over it, Hammer on an Iron Plate.

when they are all melted together. Thoſe which fick but ſuperficially to the Sil

The Teft is thus made. They have an Iron ver, they W'a off thus ; they bave a Wooden

Mould, Oval, and two Incbes Deep: At the Boc. round Inftrument 2 Foct wide,ſomewhathollow

com hereof are 3 Arches of Iron, ſer at Equal in the Middle, with a Handle on each ſide. On

Diſtances, 2 Fingers wide, if the great Diameter cbis they put the Materials, and hold them in a

of it be 14 Incbes long ; and ſo proportionable in Tub of Water below the surface, and ſo waving

Greater or Leſſer Teſts. This Cavity they fill it to and fro , all the lighter and loofer matter is

with fine Powder of Bone. Aſbes, moiftened with ſeparated from the Metal.

Lixivium , made with Soap- Aſhes. Some uſe Cakes The Furnace is 6 feet High, 4 feet Wide, and

of Pot-Aſhes, or other Aſhes well cleanſed, and 2 feet Thick, made of Brick ; having a Hole in the

ſo preſled well together with a Muller, that it be. Midft, at the Top 8Inches over, growing Nara

comes very cloſe and ſmooth at the Top. There rower towards the Bottomof it, where on the

is left above, a Cavity in the Midſt of it, to con- Fore- part, it ends in a ſmall Hole, environed with

tain the melted Silver . This Cavity is made grea a Semi.circle of Iron , to keep the Molten Metal.

teft in the Middle ; for the Bone-Aſhes come up About the Middle of the Back, there is another

parallel to the Circumference of the Mould ; only Hole to receive the Noſe of a great Pair of Belo
a ſmall channel in that End, which is moſt relows.

When
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When the fu nace is Anneaied with Charcoal found in the direct Axis, ſo may any reflected

and Hor, they throw two or threeShovels of Coal, Dial be alſo made by help of any point found in

to one of the fore -mention'd Stuff, and ſo pro. the reflected Axis.

cecd during the whole Work, which continues And in regard the reflected Axis for the moſt

three Days and Nights, without Intermiffion. Af- part will fall above the Horizon ofthe Glaſswith

ter Eighé or Ten Hours the Metal begins to run ; out the Window , ſo that no Point there can be fixe

and when the Receiver below is pretty full, they ed, thereforea Point muſt be found in the ſaidre

Jade it out with an Iron Ladle, and caſt it into Hected Axis continued below the Horizontal of the
Sopps in Caviries, or Forms, made with Ames. laid Glals, until it touch the Ground or Floor of

They frequently ſtop the Paſage Hole with Cin the Rcom in ſome part of the Meridian formerly

ders to keepin the Hear ; andwhen they think a drawn, which Point will be the point in the re .

Quantity of Metul is melted, they Unſtop the Hole verſed Axis deGired, and may be found, as fol .

to paſs it off.
loweth .

if the Stuff be hard to Fux , they throw in fome One End of the Thred being fixed at or in the

Slag ( which is the Recrement of Iron ) to give it Centre of the ſaid Glaſs, move the other End
Fuſion . ( hereof in the Meridian formerly drawn below

A finking blue Smoak proceeds from the Fur. he ſaid Glaſs, until the ſaid reverſed Axis be dea

nace, and all By.ſtanders put on the Colour of Dead preſſed below the Horizon, as the direct Axis was
Men , elevated above the Horizon, which may be done

To get the Silver from thoſe Metals, and to R - by applying the Side or Edge of a Quadrant to the

fine their Copper from the Litbarge, they now ule Thred, and moving the End thereof to and fro in

no other Arc than that of the Teſt. che ſaid Meridian , until the Thred with a Plum.

4. By Quick filver the Filings of Goldand Silver met cut thefame Degree as the Pole is above the

are ſeparated from Duſt, 6c. This Duſt is put into Horizontal Glaſs, and then that Point where the

a Hand Mill with Quick filver, and being conti- End of the Thred toucheth the Meridian either on

nually Turned upon that and the Metals, an Amal- the Floor or Wall of the Room , is the point in the

gama is made of them , and Fair Warer poured reflected reverled Axis ſought for.

in, carries off the Duſt as it runs out again by a Now if the reverſed Axis cannot be drawn from

ſmall Quill. ibe Glaſs by reaſon of the jerting of the Window

This Amalgama is put into an Iron, with a Bolto for other impediment, that point in the reverſe

head ſet into the Fire, having a long Iron Neck 3 Axis may be found by a Line parallel thereto , by

Feet long, to which is fitted a Receiver. TheFirefixing one End of it on the Glaſs, and the other

Diſtills off the Mercury into the Receiver, and the End in the Meridian, ſo as that it may be parallel

Gold and Silver remains in the Boltbead. to the floor or Wall in which the reverſed Axis

point will fall, and find the Axis point from thar

REFLECTED Dialling is the Art of deſcribingother End of the Lath : ſo if the ſame Diſtance be

Hour lines, Azimuths, Parallels of Declination, or ſet from that Point backward in the Meridian on

of Altitude , &c. and all the Furniture of Dials ; che Floor, as is the Lath , the Point will be found

on ſuch Places as the Suns direct Rays can never in the reverſed Axis deGred.

come to directly, but only by the help of ſome Thus baving found a Point in the reflected re.

reflecting Surface ; as ſuppofe on the Ceiling of a verſed Axis ; it is not bard, by belp whereof and

Room, & c where the Beams may be reflected by the Horizontal Dial, to draw the reflected Hour

a piece of Looking Glaſs placed on the Board , lines on any Ceiling or Wall, be it never ſo con

Stool or Tranſome of a Window ; or other conve. cave or convex.

nient place : And thismay be done either by a To do which ; Firſt norė, that allſtraight Lines

Glaſs placed Horizontally, or at oblique Angles to in any projection or any Plane, do always repre

the Horizon. ſent great Circles in the Sphere, ſuch are all the

1. If the Glals be placed Horizontally, you may, Hourlines.

by the following Method , upon any Wall or Cei. Place the Centre of this Horizontal Dial in the

ling ofa Room , wherethat Glaſscan reflect a Centre of the Glaſs, the Hour lines of the ſaid

Spot of Light, draw true Hour Lines, Furniture, &c . Dial being horizontal; and the Meridian of the

tho’tbe Surface be never ſo irregular, as convex, World , which may be done by Plumb lines, let

concave, or of any form whatſoever. fall from the Meridian on the Ceiling : Then fix .

Firſt, draw on Paft board or other Material , or the End of a Thread or Silk in the ſaid Centre of

get made in Braſs an Horizontal Dial for the La- the Dial or Glaſs, and draw it directly over any
titude propofed. Hour line on the Dialwhich you intend to draw

Then by the help of the Azimuth, or at the at the further ſide of the Room, and there ler one

time when the Sun is in the Meridian ; or by bold or faften thiar Thread with a ſinall Nail.

knowing the true Hour of Day, whereby may be Then in the point formerly found on the rever

drawn ſeveral Lines on the Ceiling, Floor, and led Axis on the Floor, fix another Thread there

Wall of the Room ; fo as in reſpect of the Cen ( as formerly was done in the Centre of the Dial )

tre of the Glaſs they may be in the true Meridian . tben ráke that Thread, and make it juſt touch the

circle of the World : For if right Lines were ex. Thread (on the Hour line of the Horizontal Dial

tended from the Centre of the ſaid Glaſs by any extended ) in any Point thereof, it matters not

Point, though elevated in any of thoſe Lines ſo where abouts, and mark where the End of that

drawn, it would be directly in the Meridian circle Thread toucbeth the Wall or Ceiling, and therë
of the World. make ſome Mark or Point .

Now all reflective Dialling is performed from Then again move the ſame Thread higher or

that Principle in Opricks, wbich is, That the Angle lower atpleaſure, ' till it,as formerly, touch the ſaid

of Incidence is equalto the Angle of Refle &tion.And ſame Hour Thread, andmark again where-abouts

as ang direct Dial may be made by help of a Point on the Wall or Ceiling, the End of the ſaid Thread

:

1
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alſo coucheth . In like manner may be found more Note that all grear Circles are right Lines, and

Points at pleaſure, but any two will be ſufficient are always drawn or projected from a right

for the projecting er drawing any Hour-line on Line,

any Plane, bow irregular ſoever. For if you move

a Thread, and alſo your Eye to and fro, until you 2. To draw the Tropicks. Note, that all Parallels of

bring the ſaid Thread directly between your Eye Declination are leger Circles , and are Conick Se.

and the points formerly found , you may project dions.

thereby as many Points as you pleaſe at every an.

gle of the Wall or Ceiling, whereby the reflected Firft , make or take out of ſome Book a Table

Hour -line may be exactly drawn . of the Sun's Altitude for each Hour of the Day

Again , in like manner remove the ſaid Thread calculated forthe Place of the Latitude propoſed,

faftned in the Centre of the Horizontal Dial , when the Sun is in either of the Tropicks. Then

( which alſo is the Centre of the Glaſs ) on any take the Thread fixed in the Centre of the Glals,

otherHour- line defiredtobe drawn,and as be and by applying one side of aQuadrant to the ſaid

fore faften the other End of the Thread, by a Thread, and moving one End of it to and fro in

ſmall Nail, or otherwiſe at the further Sideof the the Hour- line propoſed, elevate the ſaid Thread

Room, but ſo that the ſaid Thread may lie juſt on anſwerable to the Suns height in that Hour, when

the Hour-line propoſed to be drawn on theHori.he is in that Tropick you deſire to draw , and

zontal Dial. Then ( as before ) take the Thread mark where the End of that Thread ſo elevated

faftened in the Point on the reflected Axis, and touchetb in that Hour-line propoſed. So may you

bring it to touch the Thread of the Hour line in in.like manner find a ſeveral Point in each Hour

any part thereof, and markwhere the End of that line for the Suns height in that Tropick , whereby

Thread coucheth the ſaid Wall or Ceiling : Then a Line may be drawn on the Wall or Ceiling from

again (as before ) move the ſaid Thread ſo, as Point to point formerly made in the ſaid Hour

that it only touch the ſaid Thread of the Hour line lines, which is the Tropick deſired .

in any other part thereof, and alſo mark where In like manner may any Parallel of Declinacion

the End of that Thread toucherb the laid Wall or be drawn : If there be firſt calculated a Table of

Ceiling: So is there found two Points on theWall the Sun's Altitude at all Hours of the Day, when

or Ceiling , being in the reflected Hourline deli. the Sun hath any Declination propoſed, whereby

red, by help of which two Points the whole Hour. may be drawo either the Parallels of the Sun's

linemay be drawn ; for if ( as before) a Thread place, or the Parallels of the Lengih of the Day.

be ſo fituared, that it may interpoſe between the

Eye and the ſaid two Points found, you may make To draw the Parallels of Declination to any roo

many Points at pleaſure, whereunto the ſaid flested Glaſs moſt eaſily, by help of a Trigon

Thread may alſo interpoſe, which for more Con firſt made on Paft board or other Material.

veniency may be madeat every Angle or bending

of the Wall or Ceiling, be they never ſo many : Fix the Trigon to the reflected reverſed Axis,

So that if Lines bedrawn from Point to point, ſo that the Centre of the Trigon may be in the

that ſaid reflected Hour- line will be alſo exactly Centreof the Glaſs, then will the Equinoctial on
drawn. the Trigon be perpendicular to the faid Axis :

In like manner may the Hour-lines be drawn Then take the Thread fixed in the Centre of the

ſo, that the Reflex or Spot of the Sun from the Glaſs, andlay it along either of the Tropicks, or

ſaid Horizontal Glaſs Gluated in the ſaid Win other Parallels of Declination required , which is

dow ( as before ) ſhining amongſt the ſaid redrawn on the ſaid Trigon , which Thread muft be

flected Hour.lines drawn on the Wall or Cei continued ſo, that the End thereof may touch any

ling, will exactly thew the Hour of the Day de. Hour-line, and on that Hour.line mark the Point

fired . of Touch , the Thread being fill laid on the ſame

Now if Lines be drawn round about the ſaid Parallel of Declination on the Trigon : In the lame

Room , equal to the Horizon of the ſaid Glals , it manner find a Point in each Hour- line. Laſtly ,

will thew when the Sun is in or near the Hori- draw a Line by thole Points lo found, wbicb will

zon . be the Tropick-line or other Parallel of Declina .

tion, as the Thread was laid on , on the Trigon.

To draw the Æquator and Tropicks on any Wall or

Ceiling to any Horizontal refle&ting Glaſs. To draw the Azimuth- lines on any Wall or Ceiling

to any Horizontal refleding Glaſs. Note, that

1. To draw the refle& ed Æquator or Equino&ial line all Azimuths are great Circles,

on the Wall or Ceiling, which reprefents a great

Circle , Firft, find a Vertible point, either above to the

Zenith, or below to the Nadir of the Glaſs ( by

Take the Thread fixed in the Centre of the come called a Perpendicular or Plumb-line ) and

Glaſs, and move the End thereof to and fro in the mark in what Point it cuts the floor of the Room ,

Meridian-line drawn onthe Ceiling, until by help which Point I call the reflected Vertical-poiar,

of a Quadrant the ſaid Thread be elevated equal wherein the End of a Thread is to be fixed: For

to the Complement of the Latitude, ( which will by a Point found in the reflected Axis of the Ho

be always perpendicular to the reverſed Axis ) | rizon the Azimuths may be drawn , as by a Point

marking in the Meridian where the end of thatfound in the reflected Axis of the Equinoctial the

Thread falls ; then on that point and the laid Me. Hour-lines may be drawn:

ridian line on the Ceiling erect a perpendicular Then on Paft-board or other Material draw the

Line, which Linemay be continued on any Plane Points of the Compaſs or other Degrees, and fix

whatſoever, and is the reflected Equinoctial-line the Centre thereof in the Centre of the Glaſs, and

defired, che Meridian thereof in the Meridian of the World,

1
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as was thewa in drawing the Hourlines, being of each Wire be exactly Horizontal with ihe Centre

careful to place it Horizontal. of the Glaſs, which may be tried by a Quadrant :

Then take the Thread fixed in the place of the Then I tie a String or Thread croſs the Room , in

Glaſs, and draw it over any Azimuth, which is luch a Sort that I may from moſt part ofthe Thread

deſired to be drawn, and at the further fide of the lee the reflecting Glaſs, and therein the ſaid Hori.

Room faften that Thread with a ſmall Nail as itzontal Thread without the Room : Then on the

was in drawing the reflected Hour- lines : Then ſaid Thread croſs the Room, I tie a Nipping Knot

take the Thread whofc End is faſtened in the ſaid to move to and fro at pleaſure , which Knot I move

reflected Vertical - point , and bring that Thread fo to and fro on the ſaid Thread , until by looking in

as juſt to touch the ſaid Horizontal Thread, and the ſaid Glaſs I find from my Eye the ſaidKnot

augment it, until the End thereof touch the Wall and part of the Horizontal Thread without, all as

or Ceiling,ani there make a Mark or Point. In it were in a right Line, the one interpoling the

like manner, move the taid Thread, whoſe End light of the other . Then being careful to keep

is faften'd in the ſaid Vertical point, higher or the Knot in that pofition, faften one End of a

lower at pleaſure, till as formerly it touch the ſaid Thread in the place of the Centre of the reclining

Horizontal 7 bread, and mark again where -abouts reflecting Glals , and bring that Thread 10, as juſt

the End thereof coucherh the laid Wall or Ceil- to touch the aforeſaid Knot, augmenting that

ing : Now by help of theſe two Points found in thread, until the End thereof touch the Wall or

the reflected' Azimuth -line, the vzhole Azimuth Ceiling, and there make a Mark or Point ; ſo is

line may be drawn ; for if ( as before in drawing there one Point found on theWall or Ceiling in

the Hour.lines) a Thread be ſo fuatcd , that it the reflected Horizon of the World. Then I be

may interpoſe between the Eye and the ſaid two pin again, and remove the poſition of that Thread

Points, you may make many Points at pleaſure (which went overthwart the Room) either higher
to which the laid Thread lo ſituated may alſo in- or lower at pieaſure, ftill having regard that I may

terpoſe, wbich may be made at every Angle or from the moſt part of the ſaid Thread ſee the re

bending of the Wall or Ceiling ( as before ) where Alecting Glais, and therein the ſame Horizontal
by the reflected Azmuth line defired may be Thread without the Room . Then, as before, I

drawn. In like manner may the other reflected move the ſaid Knot on the ſaid Thread to and fro ,

Azimuth lines be drawn . cintil ( as before ) by looking in the ſaid Glaſs I
Alſo there may be Lines drawn parallel to the find from my Eye the ſaid Knot, and part of the

Horizon round about the Room , by help of the Horizontal Thiead both in one right Line, the one

Thread fixed in the Centre of the Glaſs, and a interpoſing the fight of the other ; and by the ſaid

Quadrant for the Elevation thereof, which will Knot I bring the Thread, whoſe End is faſtened

thew the Sun's Altitude at any appearance there in the Centre of the ſaid Glaſs, and keeping it juſt
of. to touch the ſaid Knot, I continue it, until the

End thereof touch the Wall or Ceiling, as be

Thus have I prewed the drawing of a reflected Dial fore, and there I make another Mark or Point

from an Horizontal Glaſs, with all the uſual Furnio fo is there iwo Points found in the ſaid reflected

ture thereon, though the Wall or Place on which it is Horizon on the Wall or Ceiling. By which ſaid

to be drawn, be never lo gibbous or irregular, or in two Points, if a Thread (as before ) be fo Grua

what ſoape foever. ted , that it may interpoſe between the Eye and the

Said two Points, there may be many Points to be

Now the Glaſs may be exactly fituated Hori- in the lame Interpoſition of the Thread, which

zontal, if you draw a reflected Parallel for the ( as before ) may be made at every bending or

preſent Day, and know allo the true Hour, and fo Angle of the Wall or Ceiling, whereby the refles

place the Glaſs, that the Spor or Reflex of the Sunted Horizon defired may be drawn, by drawing

may fall thereon on the ceiling, for there is no a Line from point to point round about the Room

way by an Inſtrument to do it, the Glaſs is to which will be the true reflected Horizon according

ſmall. to the Situation of the Glaſs.

2. If the Gials be placed obliguely, and not pa

rallel to the Horizon , it will recline with ſome 2. To draw the Reflected Meridian, according to the
Angle from the Zenith , and then to draw the rco Situation of any Reclining Glaſs whatſoever.

flected Dial true , theſe two Things are principally

to be conſidered . Firſt take a Lath or thin Piece of Wood of any

convenieot Length at pleaſure, as ſome oneand an
1. The Reflected Horizon .

half, or two Foot long , and ateach End thereof
2. The Reflected Meridian,

make a Hole, the one to bang a Thread or Plum

met, and the other is to put a ſmall Nail therein
Note the Horizon and Meridian are two great to faſten it in ſome part of the Window over the

Circles. Centre of the Glaſs, 1o that the Thread and Plum

iner may hang without the Room : Then by help

1. To draw the refle &ted Horizon according to the Si- of the Sun's Azimuth youmay draw the Meridian

tuation of any reclining Glafs robatfuever. line , ( as before ) as if the Glaſs were horizontal,

and move the Lath with the Thread and Plummet

Fitft, let two Pieces of nealed Wire be faſtened at the End of it to and fro, until the Thread and

on the Window on each Gide of the laid Glaſs, the Plummet be in the direct Meridian of the World

Ends thereof being without the Room in the Air , with the Centre of the Glaſs. Then ( as before)

at whole Ends let there be faſtened a Thread wbich tie a Thread croſs the Room , in fuch fort thac

may be pulled ſtraight at pleaſure, by bending of from or by ſome part of the ſaid Thread both the

the Wire , then bend thoſe Wires upward or reclining Glaſs and che Thread to which the Plum ,

downward, until the Thread faſtened at the End met is faftened may be ſeen at one Time: Then

(as

;
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( as before) on the ſaid Thread , which croſſes the faftened in the Centre of the Glaſs, and move the

Room , I'tie a hipping Knor, which I move to other End thereof to and fro in the reflected Me

and fro on the ſaid Siring , until by looking in the ridian under the reflected Horizon, until by help

faid Glaſs i find from my Eye the ſaid Knot and of a Quadrant the ſaid Thread is found to be de.

ſome part of the perpendicular Thread withour , preſſed under the reflected Horizon, equal to the

allas itwere in one right Line, the one ſhadow . Latitude of the place, and where the End of the

ing or interpoſing the fight of the other ; being then ſaid Thread interſects or meets the reflected Me

very careful to keep thar Knot in the ſame Pol - ridian either on the Floor or Wall, that Point is

tion, then take the Thread ( the End whereof the reflected reverſed Axis, as was required. In

being faftned in the laid Centre of the Glaſs) which Point faften one End of a Thread , which

and bringing it juſt to touch the ſaid Knot , I aug: Thread will be of great uſe in drawing the re

ment that Thread , until the End thereof touch Rected Hour-lines on any Wall or Ceiling whatſ

the laid Wall or Ceiling, and the ſaid Thread alſo ever. Now if this Thread, whoſe End is faften

touch the Knot, as before : Then in that place ed in a Point on the reflected reverſed Axis , be

where the End of the ſaid Thread coucheth the taken and brought to touch any part of any one

Wall or Ceiling , I make a Mark , wbich Mark or of the Threads of the Hour.lines ( produced to

Point will be directed in the reflected Meridian of and faftened in the reflected Horizon ) the laid

the World , according to the Situation of that Thread being continued. ſo , as the End thereof

Glaſs. Then again I remove that Thread , ( over. may touch the Wall or Ceiling, and alſo any part

thwart the Room ) on which the laid Knot is, ei- of ihe ſaid Thread touch the Hour-line or Thread

ther bigher or lower than it formerly was, at plea- propoſed; that Point on the wall or Ceiling is in

ſure, ſtill having regard tbar from ſome part of the libe reflected Hour line deGred to be drawn : Alſo

ſaid Thread within , you may fee both thereclining the other Point in the ſame reflected Hour-line may

Glaſs and the perpendicular Thread without at be found ; if the ſaid Thread , whoſe End is fa

one Time; and( asbefore) move the ſaid Nipping itened in the reflected Axis, be broughtto touch

Knot on the ſaid I bread , until by looking in the ſome other part of the ſame Hour-thread propo

laid reclining Glaſs , you ſee the ſaid Knot and led ; ſo that when ( as before ) the End of the
ſome part of the perpendicular Thread without in ſaid Thread toucheth the Wall'or Ceiling, ſome

one right Line, io as the one ſhadows or hinders part of that Thread may alſo touch the Hour-line

the fightof the other, ( as before ) which Knot deſired, which Point or Touch on the Wall or

then muft not be removed from its Situation ; Ceiling, is alſo another Point in the ſaid reflected

then take that Thread ( wboſe End is faſtened in Hour fine defired . By which two Points ſo found

the Glaſs) and bring it to touch that Knot, the ( as before ) the reflected Hour-linemay be drawn

End of the laid Thread being continued to touch by a Thread , projecting from thoſe Points from

the Wall or Ceiling : ſo is that point of Touch on the Eye, as it was formerly directed in draw

the Ceiling another Point found in the reflected ing the reflected Hour.lines to an Horizontal

Meridian of the World. So is there two Points Glaſs,

found in the ſaid reflected Meridian on the Wall

or Ceiling ; by which , if a Thread ( as before ) To draw the Refle &ted Equino&tial line, and alſo the

be ſo fituated , that it may interpoſe between the Tropicks on anyWallor Ceiling, to any Reclining

Eye and the ſaid ewo Points, many Points thereby Refleding Glaſs.

in the ſaid reflected Meridian may be made at

every Bending or Angle of the Wall or Ceiling, 1. To draw the R -fleged Equincétial.live on the Wall
whereby the reflected Meridian deſired may be or Ceiling.

drawn, by drawing a Line from Point to point

obliquely in the Room , which will be the true re . Take that Thread, whoſe End is faſtened in the

flected Meridian of the World , according to the Centre of the reclining Glaſs, and move the other
Situation of that Glaſs. End thereof to and fro in the ſaid reflected Meri.

dian formerly drawn, until ( by help of a Quaä

Now this reflected Horizon and Meridian being drant ) the ſaid Thread is elevated above the re

firft drawn, they will be of great uſe in draw. Aected Horizon formerly drawn , equal to the

ing the Hour-Lines, rogerher with all the Complement of the Latitude, ( which as before

Furniture that poſſibly can be drawn on any will be always perpendicular to the reverſed Axis )

Dial. and make a Point in the ſaid reflected Meridian ,

where the End of the ſaid Thread coucheth ; tbea

To draw the Refle & ed Hour-Lines to any Reclining on that Point and the ſaid reflected Meridian on

Glaſs on any Plane whatſoever, that the Sun willthe Ceiling, raiſe a perpendicular Line, which is

be refle& ed on : By help of an ordinary Horizontalthe reflected Equinoctial. line deſired.

Dialfor that Latitude.

2. To draw the Reflected Tropicks, or other Parallels
Firft, extend ſeveral Threads from the Centre of Declination,

of the Glaſs to the extremity of the reflected Ho

rizon in the Room ( wbich for more Conveniency Firſt, ( as before ) make or take out of ſome

and Uſe may be the ſeveral Hour-lines, and may Book or Table of the Sun's Altitude for each Hour

alſo ſerve as a Bed to Gruate the Horizontal Dial of the Day, calculated for the Place of Latitude

on the refle& ed Horizon ) having regard to fitu-propoſed, when the Sun is in either of the Tro

are the Centre of the Dial on the Centre of the picks, or other parallel of Declination : Then rake

Glaſs, and the Meridian of that Dial on the re . thai Thread, whoſe End is faſtened in the Centre

flected Meridian of the World : Then to find the of the Glaſs, move the other End thereof to and

Point in the reflected reverſed Axis on the Floor of fro in the Hour.line propoſed , until by applying

the Room : Take a Thread, one End thereofbeing one ſide of a Quadrant to the ſaid Thread you
find
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find the ſaid Tnread eleva ed above the reflected Sur - beams poill be reflected on. Here note that

Horizon anfwerable to the Sun's height in that Azimuths aregreat Circles.

Hour propoſed, when he is in that Tropick or De.

gree of Declination propoſed. Which Altitude Firſt, know that the reflected Vertical-point in

required will be found in the foreſaid Table for the Axis of the reflected Horizon, willalways be
that End calculated , which ſaid Thread being of tound in the reflected Meridian. And look how

the Elevation above the seflected Horizon, as the many Degrees the reflected Horizon differs from

faid Table directeth : Then mark where the Endthe direct Horizon , ſo many muft the reflected

of the Thread ( ſo elevated ) toucheth the Wall Axis of the Horizon differ from the direct Axis of

or Ceiling in thai Hour line : So is one Point found the Horizon : Hence the reflected Vertical- point,

in the reflected Parallel of Declination defired to whereby the reflected Azimutt - lines are drawn,

be drawn. In like manner, find in the ſaid Table onay be ibus found .

in the ſame Parallel or Degree of Declination whai Take that Thread whoſe End is fixed in the

Altitude tbe Sun hath at the next Hour, and ele. Centre of the Glaſs, and move the other End

vare the laid Thread , whole End is faftened in the thereof to and fro in the reflected Meridian , une *

Centre of theGlaſs, equal to the Sun's Alcitude til by applying one side of a Quadrantthereto,

in that Hour above the laid reflected Horizon, by you find the ſaid Thread depreſſed juft90 Degrees,

help of the laid Quadrant, and where the other or perpendicular under the reflected Horizon ;

End of the ſaid Thread falleth in the Hour-line then make aMark or Point where the other End

propoſed, make another Mark or Point. And ſo of the laid Thread coucherb the laid reflected Mc

in like manner make the Points ( belonging to that ridian on the Wall , Ground or Floor of the Room ,

Parallel of Declination ) in the remaining Hour- which Point ſo found, is the reflected Vertical

lines, according to the ſeveral Altitudes found in point deſired, in which Point faften one End of 2

the ſaid Table of Altitudes: Then drawing by Thread :

band a Line to paſs through thoſe ſeveral Points ſo Then on Paft-board or other Material draw the

found as before, which Line is the reflected Pa. Points of the Compaſs or other Degrees, placing

rallel of the Sun's Declination defired In like the Centre thereof in the Centre of the Gials, and

manner may be drawn all or any other Parallel of the Meridian thereof in the reflected Meridian of

Declinacion, which may have reſpect to the Sun's he World, which ſaid Paft - board must be alſo fi

place, or the Length of the Day, as fhall be de cuated in the reflected Horizon juft as the Hori

Lired . zontal Dial was formerly directed to be Gruated

for drawing the reflected Hour-lines : And as the

Or, Threads from the Centre faſtened in the reflected

To draw the ſaid reflected Tropicks, or other Pa- Horizon were alſo the Hour-lines on the Horizon

rallels of Declination, without any Tables cal tal Dial, wbereby the reflected Hour-lineswere

culated, only by belp of a Trigon firſt made on drawn : So now the Threads from the Centre

Paft board , or other Material. Note, that all faſtened in the reflected Horizon may be the Ho

Parallels are leffer Circles. rizontal Azimurb-lines, whereby the reflected Azi

muth-lines may be drawn : Or if that Thread,

Firſt ( as formerly is thewed in drawing the which is faſtened in theCentre ofthe Glaſs be drawn

Parallels of Declination to a reflecting Horizontal exactly over any Azimuth -line, the End whereof

Glaſs ) faften the Trigon on the reflected reverſed being faſtened by a Nail or otherMeans in the re.
Axis, ſo that the Centre of the Trigon may be in Aected Horizon on the other Side of the Room ,

the Centre of the Glaſs, then alſo will cbe Equi- There may ſeveral Points be found in the Wall or

nodial on the Trigon be perpendicular to the laid Ceiling, through wbich the reflected Azimutb -line
reflected reverſed Axis : Then take the Thread muſt paſs, as followeth :

fixed in the Centre of the ſaid Glaſs ( which is al- Take thar Thread, one End of which is faften

ſo in the Centre of the Trigon ) and lay it upon ed in the ſaid Vertical- point; and bring it juſt to
thar Parallel of Declination, drawn on the laid touch the Azimutb -thread formerly faſtened , and

Trigon, whoſe reflected Parallel is required to be continue it until the End thereof touch the Wall or

drawn on the Plane or Ceiling : Then move the Ceiling, (and alſo the Thread it ſelf touch the ſaid

Trigon, the Thread lying on the ſaid Parallel, un- Azimuth it ſelf , as before ) in which Point of

til the End of the ſaid Thread touch any Hour- Touch on the Wall or Ceiling make a Mark, thro

line on the ſaid Wall or Ceiling, in which Point which Point that reflected Azimuch-line muſt paſs.

of Touch on that Hour-line make a Mark , ſo will then move the ſaid String faſtened in the laid

that Point be in the reflected Parallel of Declina. Vertical- point, ſo that it may juft touch the ſaid

tior deſired. In like manner, move the ſaid Tri- Thread again, but in another place : Tben as be

gon, ftill keeping the Thread on the lame Parallel. fore continue that Thread, until the End thereof

until the End of that Thread touch another Hour - touch the Wall or Ceiling again, as before, and

line on the ſaid Plane or Ceiling , and there alſo there make another Mark , through wbich the ſaid

make another Mark. And ſo in like manner find reflected Azimuth -line muſt alſo pals : In like

a Point in each Hour-line, through wbicb obar re manner may more Points be found for your fur.

flected Parallel muſt paſs; then drawing a Line to cher Guide, in drawing that Azimuth -line. Buc

paſs through thoſe ſeveral Pointson theſaid Planecwo Points being found will be fufficient.

or Ceiling, which Line is the reflected Parallel of

the Sun's Declination deGred .
To draw any Refle &ted Line by any two Points gia

In like manner may be drawn any other reflect. ven over any Plane whatſoever, without proje &t.

ed Parallel of Declination required.
ing by the Eye

To draw the Refle &ted Azimuth lines to any Recli- Faſtea cwo Threads in the place of the Cena

ning Glafs, or any Plane whatſoever that thetre of the ſaid reclining Glals, drawing the ſaid

Bbbb Threads
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Threads ſtraighe, faſtening each of the other Ends Number of Degrees propoſed above the reflected

in the two reflected Azimuth - points formerly found Horizon (the Elevation of which Thread being

on the wall or Ceiling. Then Gtuate a Thread found, by applying a Quadrant thereto ) and ma

croſs or thwart the Room , ſo as it may croſs thole king a Mark or Point where the End of the ſaid

other Threads from the Centre , near ar right An Thread coucheth the ſaid reflected Azimuth drawn

gles, and 2 !'o juſt rouch both of them in that Si- on the wall or Ceiling, that Point ſo found isthe

tuation. By which ſaid Tbread crols the Room Point through which that Almicanter or reflected

may any Number of Points in the ſaid reflected Parallel of the Sun's Altitude muft paſs.

Azimuth - line to be drawn, be found at pleaſure : In like manner , remove the other End of the

For if the End of another Thread be alſo faftened ſaid Thread faftened in the Centre of the Glaſs to

in the Centre of the ſaid Glaſs, making the other another reflected Azimuth-line, and ( as before )

End thereof to touch the Wall or Ceiling, but ſo move it higher or lower, until by applying the

that it may alſo juft touch the ſaid Thread, wbich Edge of a Quadrant to that Thread, you find the

isfaftened crols the Room , which Point of Touch ſaid Tbread above the reflected Horizon on the

on theſaid Wall or Ceiling is another Pointin the lame Number ofDegrees firſt propoſed ,andat the

ſaid reflected Azimuth -line required to be drawn. End of the ſaid Thread in that reflected Azimuth

In like manner may more Points be found at every line drawn on the Wall or Ceiling, I make anc

Angle or Bending of the Wall or Ceiling for the ther Mark or Point, through which the ſame re

exacter drawingthe reflected Azimuth -line requi- Alected Almicanter or Parallel of Altitude muſt al

red , which doib find Points, whereby is drawn lo paſs : And ſo in like manner I find a Point og

the ſame reflected Azimuch-line ( or other Lines) each reflected Azimuth -line, through which the

as was formerly done by a Thread lo fituated, that came Parallel of Altitude muſt paſs. Then draw

it may interpoſe berween theEye and any cwo ing by hand a Line to paſs through theſe ſeveral

Points affigned on the Wall or Ceiling, Points ſo found, as before, tbat Line is the reflect

In like manner, if the Thread faſtened on the ed Parallel of the Sun's Altitude propoſed. In like

further Side of the Room were removed to ano, manner may be drawn allthe other Parallels of

ther Azimuth- line on the ſaid Past board , and Altitude deſired , which will ſhew the Sun's Alti

then faften it again on the further Side of the rude or the Proportion of any Shadow to its Alti

Room (asbefore) youmay , by help of the ſaid ude, at any Appearance ofthe Sun's Reflexion
Thread, faſtened in the ſaid Vertical-point,find le. thereon.

veral Points on the Wall or Ceiling, thro ' which

that Azimuth- line will paſs : Somay you either by To draw the Fewiſh or old Unequal Hour - lines to

this or the former way draw what Azimuth - line's any Reclining Glaſs on any Plane whatſoever

you pleaſe, either in Points of the Mariner's Com- that the Sun -beams will be refle & ed on.' Here

paſs or Degrees, as you pleaſe, by drawing it firſt note, that the Jewiſh Hour.lines are great

on Paft-board, as before is directed. Circles.

And nore generally, that ſuch Relation the point

found on the floor or Ground in the reflected re- Firſt, (by the Rules formerly given ) draw two

verſed Axis, hach to the Hour-line drawn on the reflected Parallels of Declination of 16 deg. 55',

Horizontal Dial, in drawing the reflected Hour- the one being near the Summer, and the other

lines .The ſame hath the reflected Vertical -point near theWinter- Tropicks: For when the Sun harh
found on the Floor or Ground, to the Azimuths that Declination, the Day is 15 Hours long in the

drawn on the Paft.board in the drawing the re- Summer, and 9 in the Winter: Then ( as is for
fected Azimuth - lines. merly directed ) fruate a Thread juft berween the

Eye, and thoſe three points in the ſaid reflected

To draw the Refle & ed Parallels of the Sun's Alti - Dial , as is expreſſed in the inſuing Table, ſo may

tude, or Proportions of Shadows to any Reclining you thereby draw all or any of thoſe Jewiſh Hour

Glaſs on any Plane whatſoever, that the Sun lines deſired, wbich will at any Appearance of the

beams be refle &ted on. Here note, that Paral. Spor by the Reflex of the Glals amongſt thoſe

lels of Altitude are leffer Circles, sherefore are Hour-lines, thew how many of the Equal Hours

not repreſented by a Rigbt-line. is paſt ſince Sun - riſing, as was deſired. Now in

this Latitude of si deg. 30'. If the Parallels of

Firft, know generally that what reſpect the Pathe Sun's Declination be drawn, both whenthe

rallels of Declination have to Hourlines, ſuch Day is 9 and 15 Hours long, that is, when it is
have the Parallels of Altitude to the Azimuths.

16 deg. 55', any of thoſe Jewiſh Hour -lines will

For ifone End of a Threadbe faſtened in the interfect thecommon Hour-lines, either upon the

Placeof the Centre of the reclining Glads,and the Hours, Half-hours, or Quarters. And lach a De

other End moved to and fro in any reflected Azi- clination may be found , that it fhall to do in any

muth-linė, until the ſaid Thread be elevated any |Latitude deſired.
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REFLECTING Teleſcop . See Teleſcope. of tøe Top of the Pin, but when filled again with

REFLECTION , is a power the Human Mind the ſame Liquor.

hath of perceiving its own Operations, within it

felf, when it is employed about the Ideas it barb REFRACTION, Sir 15. Newton in his Opticks

before gotten by Senſation ; which Operations, p. 56 , 57 , 58. On this Natural Suppofirion that

when we come to reflect and confider on them , Bodies refra &t Light by ading upon its Rays in Lines
do furniſh our Underſtanding with a great Num perpendicular to their Surfaces, demonftrates : That

ber ofIdeas, which could not be bad by bare Sen. Tibe Sine of Incidence of every Ryy of Light conſi
ſation, of things without us : Such as Perception dered apart, is to its Sine of Refraction in a given

Thinking , Believing, Doubring, Riaſoning, Know Ratio. 'See Incidence.

ing, Willing, & c. and all the differing Adions of And as he fhews that the Sun's Light confits of

the Mind. Rays of different Degrees of Refrangibility ; ſo

REFLECTION in the Pythagorean or Coper. p . 61. he proves that the Difference of the Refra

nican Syſtem is the Diſtance of the Pole from the ction of the leaf Refrangible and moft Refrangi

Horizon of the Disk ; which is the ſame thing as ble Rays is about the 27 Part of the whole Re

the Sun's Declination in the Prolemaick Hypoche- fraction of the mean refrangible Rays; and that

Gis. in ſome Refractions, the Refraction of the leaſt

to that of the moſt refrangible Rays, is very near ,

REFLEXIBILITY of the Rays of Light is ly as 27 to 28 .

their Diſpoſition to be turned back into theſame Then in Book 2. Part 3. He demonftrates that

Medium, from any other Medium on whoſe Sur- Bodies reflect and refract Light by one and the

face they fall ; and therefore thoſe Rays are more ſame Power variouſly exerciled in various Cir

or leſs reflexible, which are returned back more or cumſtances, ( lee Reflexion ) and then he comes

leſs eaſily. to this Propoſition ; That if Ligbt be ſwifter in

As if Lightpaſs out of Glaſs into Air, and by Bodies than in vacuo, in the Proportion of the

being enclined more and more to the common Sur. Sines which meaſure the Refraction of thoſe Bo

face of the Glaſs and Air , begins at length to be dies, then the Forces of the Bodies to refle &t and re

totally reflected by that Surface ; thoſe Sorts of fra &t Light, are very nearly proportional to the Den

Rays which at like Incidences are reflected moſt fities of ihe ſame Bodies; excepting that unctuous

copioully ; or by inclining the Rays begin ſooneſt and ſulphureous Bodies refract more than others

to be totally reflected, are moſt reflexible. Nero of the ſame Denfity. Of this al p.73. he gives a
ton's Opticks, p. 2. Table , and compares therefracting Power of many

Bodies with that of ihe Air.

There is the ſame conftant Relation between And the Refraction of the Air is determined by

Colour and Reflexibility : Light of a violet Co that of the Atmoſphere obſerved by Aſtronomers,

lour being in like Circumſtances reflected at leaſt and he ſhews that the whole Refraction of Light

Thickneſs of any Plate or Bubble ; (lee Obf. 13 , in paſſing thro ' the Atmoſphere, from the higheſt

14 , and 15, compared with 4 or 1816) The red and rareft Part of it down to the loweft and den

Rays at the greateſt Thickneſſes; and the inter- left, is equal to the Refraction it would ſuffer, in

mediare Colours ar intermediate Thickneſſes : Sopafling at like Obliquity out of a Vacuum imme

that the coloretick Properties of the Rajs muſt be diately into Air of equal Deofiry, with that in the

connate with them, and immutable. loweſt Parc of the Atmoſphere.

In particular he ſhews there, Tbar tbe Refract :

REFORM, to reform in a Military Senſe is toons of a Pſeudo Topaz, a Selenitis, Rock Chryftal,

reduce a Body of Men either by disbanding the Inand Chryftal, vulgar Glaſs, ( i, e. Sand. melted

Whole, or only breaking a part, and retaining the together ) and Glais of Antimony; which are rer .

Reft, or ſometimes by incorporating them in other reftrial itony Alcalizate Concretes; and of Air,

Regiments. So thata (wbich probably is the Reſult of ſuch Subſtances

REFORMED Officer is one whoſe Troop or by fermentation ) tho' theſe Subſtances bevery dif

Company is broke, and he continued in either fering fromone another in Denfity, yet have they

whole or half Pay , doing Duty in the Regiment. their refracting Powers almoft in the ſame Ratio

to one another as their Denſities are: Excepring

REFRACTED Dials are ſuch as thew the true that the Refraction of that ſtrange Subſtance, inand

Hour only, by the means of fome Refracting Cbryſtal, is a little greater than the Reft. And
Tranſparent Fluid : As thus , particularly Air , which is 3400 Times rarer than

If you ftick up a Pin or Sick,or aflign any libe Pfeudo Topaz, and 4200 Times rarer than Glaſs

Point in any Concave, Bowl, or Diſh , to ſew the of Antimony, hath , notwithftanding its Rarity , the

Hour , and make that the Centre of your Hori- ſame refracting Power in reſpect of its Denſity,

zontal Dial ; ( lee Refle Eted Dialling ) alligning the which thoſe two very denſe Subſtances bave in re.

Meridian Line on the Edgesof the Bowl, point out (pect of theirs; excepting ſo far as thoſe two dif

the rett of the Hour-line allo on the Edges of the fer one from another.

Bowl, and taking away the Horizontal Dial , ele.

vate a Scring, or Thread from the End of the ſaid Again, the Refraction of Campbire, Oil Olive,

Pin faſtened tberero over the Meridian Line, equal Line leed Oil, Spirits of Turpentine, Amber, which

to the Latitude or Elevation of the Pole of theare far ſulphureous Bodies; and a Diamond ,

Place : Then with a Candle, or by bringing the ( which probably is an Unctuous Subſtance coa

Thread io caſt a Shadow on any Hour point for gulared ) have their refractive Powers in propor

merly mark'd out on the Edges of che Bowl, that ion to one another as their Denfisies ; without

Sbade in the Bowl is the true Hour-line ; and if any confiderable Variation .

the Bowl be full of Water , &c. When this is done , But the refractive Power of theſe Unetuous Bo.

it will never thew the true Hour by the Shadow dies is 2 cr 3 Times greater in reſpect of their

Vol . II. Dun .4 B 2
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1

Denſities, then the refractive Powers of the for- of their way ( in Obſervat. 24 of bis Opticks) in
mer Subftances in reſpect of theirs. like Incidences on the ſame Medium .

Water hath a refractive Power in a middle De. He ſhews allo that there is conſtant Relation

gree berween thoſe two Sorts of Subftances, and betwen Colours and Refrangibility : The moft
probably is of a middle Nature; for our of it refrangible Rays being of a violet Colour ; the leaft

grow all vegetableand animal Subſtances, wbich refrangible Red; and thoſe of intermediate Co.
confit as well of fulphureous, fat and inflamable lours, having proportionably intermediate Degrees
Parts, as of eartbly , lean , and alcalizare Ones. of Refrangibilicy.

Salts and Vitriols have refractive Powers in a REGAL Fiſhes are Whales and Sturgeons, An. 1 .

middle Degree between thole of earthy Subftan Eliz. c. 5. to which ſome add Porpuffes. The

ces and Water ; and accordingly are compoſed of King by his Prerogative, bath everyWhale caft

thoſe two Sorts of Subſtances ; for by Diftillation aſhore in his Dominions, unlels granted to Sub

and Rectification of their Spirits, jects by ſpecialWords: The King himſelf bath

Spirits of Wine have a refractive Power in a the Head and Body ; and the Queen the Tail to

middle Degree between thoſe of Water and oily makeWhale bones for her Royal Veftments.
Subftances , and accordingly ſeems to be compo- REGALIA, are the Perſonal Prerogatives of a

ſed of both , united by Fermentation : The Water, Prince ; and theſe are eitber Prerogatives of Fu

by means of ſome Saline Spirits with wbich it is ftice ; lach as bis Power over Weights and Mea.

impregnared, diffolving the Oil, and volatilizing ſures; of Coining Money; of making Magiſtrates,

it by the Action ; forSpirit of Wine is inflamable 8c. or Prerogatives of Favour :Suchas the Power

by meansof its oily Paris; and being diſtilled of- of making Communities and Colleges, &c.

ten from Salt of Tartar, grows by every Diſtilla
REGARDERS of the Foreſt3 were formerly

tion more and more aqueous and flegmatick. REGARDATORES Foreftes

So that it ſeems rational to attribute the Refra. a Sort of Officers, who were every Year, upon

dive Power of all Bodies chiefly, if not mbolly, to the Oaib, to make a Regard, orto make a Viewofthe

fulphureous Parts with which they abound . For it's Forex Limits, and to enquire into all the Dama

probable that all Bodies abound more or leſs witbges and Treſpaffes committed , and to preſent
Sulphurs. And as Light congregated by a Burning them at the next Swain Mote or Foreſt Court, Man .

Glaſs, acts moft upon ſulpbarous Bodies, to turn wood refers their Inſtitution to K. Henry II. But

them into the Fire and Flame ; ſo, ſince all Action is Spelman thinks the Nameat leaſt was given ſince ;

mutual, Sulphurs ought to actmoſtupon Light: And and thar then tbey were the ſamewith thoſe Offi

that the Action between Light and Bodies ismutual,cers, called Cuftodes Venationis. Dr. Kennet's Par.

appears trom hence, that the denſeft Bodies which Antiq.

refract and reflect Light moſt ſtrongly, grow bor- RÉGIUS Profesſor Anno 12. Car . 2. cap. 17.

teft in the Summer Sun, by the Action of the K. Henry the Eighth founded five Lectures in each

refracted or reflected Light. of our Univerſities, viz. of Divinity, Hebrew ,

At the End of his Latin Edition of the Opticks Greek, Law , and Phyſick ; the Readers of which

under Query 21. He fhews that the Cauſe of Re. Lectures are in the Univerſity Statutes, called

fra &tion ( and Reflexion both ) is the Attraction Regii Profeſſores.

of the Parts of the refracting Body, acting at a REHABERE facias Seiſinam , quando Vicecomes

little diſtance, upon the Rays of Light as they liberavit Seifinam de majore parte quam deberet, Is
paſs throʻ it. a Writ judicial mentioned, Reg. Judic. fol. 13:51:

And becaule the Particles which compoſe the and in fol. 54. there is another Writ mentioned of

Iſland Chryſtal ( ſee Light ) do all act by a conſi ( this Name and Nature ,

milar Ratio, on the Rays of Ligbr in order to REHABILIATION Anno 25 : H. 8. cap. 356

produce that Unuſual Refra &tion, which is obſer. was one of thoſe Exactions mentioned in that

ved in that odd Body : Therefore 'uis probable Scarute to be claimed heretofore by the Pope

that thole Particles in the forming the Parts ofthat in England ; and ſeems to fignifie a Bul or Breve,

Chryftal, were not only diſpoſed themſelves in for re-inabling a ſpiritual Perſon to exerciſe bis

certain Order, ſo that their Extremities all looking Function, that was formerly diſabled.

the ſame way, they did concrete into regular Fi RE INFORCED Ring of a Cannon, is that

gures ; but alſo that their Sides, that is ſuch as were which is next after the Trunnions, between them

homogeneal as to their attracting Forces, by a kind and the Vent, and the Re- inforced part of a Gun,

of Polar Virtue or Polarity, were all turned the is from the Bale Ring to the Reinforced Ring.

This part is made thicker in Metal than any other

The ſame Excellent Author Thews Optic . Lat . part of the Piece.

P. 316. That having demonſtrated in his Princi. RELATION in the Law ſenſe is the farne as

pia ;that if Refraction were cauſed by the Ac- Fi& io Juris, to make a Nullity of a thing from the

traction of the Rays of Light; the Sine of the beginning ( for a certain Intenr) wbich bad Effence ,

Angle of Incidence muſt be to That of therefra &ted Vide Co. Lib . 3. fol. 28. Butler and Baker's Cale ;

Angle alw0195 in a given Ratio ; and this being by but more plainly thus : Relation is where, in con

repeated Experience found to be true in fact : Gideration of Law two Times, or other things are

'cis then plain that Attraction is the Cauſe of the conſidered ſo, as if they were all one ; and by

Rays ofLigbt. chis the thing ſubfequent is ſaid to take its Effect

by Relation , at the Time preceeding. As if A de.

REFRANGIBILITY. of the Raysof Light, Sir liver a Writing to B, to be delivered to C, as the

I '. Newton defines to betheir Diſpoſition to be re Deed of A , when Chas paida Summ of Money.

fra &tea, or turned out of their way, in pafling out Here when the Money is paid, and the Writing

of one Tranſparent Body or Medium into ano delivered ; this fall be taken as the Deed of Ā ,

ther ; and a greater or leſs Refrangibility of Rays at the Time when it was firſt delivered. And ſo

is their Dispoltion to be turned more or leſs out Bills of Parliament, to which the Queen afſents

ſame way.

on
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on the injt Day of Parliament ſhall Relate, and be purchale ; andthat is the Fineto be paid for re

of Force from the first Day of the Seffion. newing the 7 Years lapſed, and which was ſought.

RELIEF, Relevamen, (in Doomſday Relevatio, And this being underſtood it will not be diffi

Relevium ) was acertain Summ ofMoney, wbich cult to do the like for any other Number of Years,

the Tenant holding_by Knights Service, Grand either in this or any other Leaſe; and according
Sergeanty, or other Tenure, for which Homage to any other Rate of Intereft.

or Regal Service is due ; or by Soccage, for As to the Nature of the following Tables, they

which no Homage is duely paid to bis Lordar bis differ a little from Mr. Æcroids, in the Rate of In

Entrance, Mag. Cart. c. 2. and 38. E. 1. Stat. s.cereft for which they are calculated .

Skene de Verbor. faith Rólief was given by the Te- Mr. Æcroids are made at ril. 3 s 6 d. ri per

nant or Vaflal that wasof perfect Age, after the Cent. But this Table for renewing a Leaſe of 2

expiring of his Wardſhip, to the Superior Lord,Years, is calculated at 11 l, II s. 8 d. * tio, and

of whom he held his Lands in Knight Service : at 5 , 6 , 8 and 10 per cent. So the Fine for re

That is by Ward and Relief; for by payment newing 7 Yearslapſed in a Leaſe of 21 Years, by,

thereof he ' Relieves, and as it were relevat, rai- Acroid's Tables isºil. I s. 3 d. ( i. e . ) i Year,

ſeth up again bis Lands after they were ſunk into and 3 Weeks purchaſe : But by our Tables it is

bis SuperiorsHand,byReaſon of Wardhip, &c . but one Tears Value,at alle 11 s. 8 d, 1, ti per
See allo 12 Car. 2. 6. 24.

RELIEF,Relcvium , was a Fine formerly paid Cent. The Reaſon ofwhich is, becauſe the Rate

to the King byevery one
thatcametothe Inbe of Intereſtisgreater: But whenthe Rate of Intereſt

is leſer, then the Fine is greater .
ricance of Land held in Capite, or Military Ser.

Thus at 10 l. per Cent . The Fine for renewingvice, to Relieve, or as it were to redeem their E.

ftate, and to hold Poſſeſſion of it. Atfirſtit con: WeeksValue:But at 8 1.per Cent. theFine for
7 Years"lapled , is 1 Years, 1 Quarters , and I

filted inHorles and arms, till by the Afiſe of renewing 17 Years lapſed, isabove 1Year and
Arms in 27 Henry a , every Man's Armour was
preſerved for hisHeir ,and the Relief payable in 3 Quarters Value; andat 6 per Cent. the Fine is

2 Years and almoſt an half Value.

Money , of which the fixt Rates were determined
So in the Table for renewing a Leaſe of 20

by Magna Charta .
Years, at 12 l. 6s . per Cent. The Fine for re

RELIEFS were payable alſo not only to the newing 7 Years lapſed, is but one Years Value in

Kingas Supreme Lord, but toall Barons and theſe Tables; whereasin his, it is 1 l. 35: 8 d .
Knights by thoſe Tenants who beld under them that is one Year and above two months Value.

by Military Service. Rölevare was the word for But at 5,6 , 8 and 10l. per Cent. the Fine is grea

paying ſuch Relief,and for obraining by that means rer, becauſe the Rute of Intereſt is leſs, as was ſaid

Poſſeſſion of ſuch Eftate. above.

Some Cuftomary and Servile Tenants paid a
And that this is Rigbt, will appear, if you con

Relief forrenewing of a Tenure, on theDeath of ſider that the Tables for Renewing of Leaſes, confift

the laft Poffeflor. Kennet's Paroch. Antiquit. of the Summs of the Tables of Reverſion, or Decreaſe

of Money.

RENEWING of Leaſes and Lives, & c. ( See
Por 'tis apparent that the greater the Rate of Ia

allo Reverſions) Tho' there be Variety of Tables tereft is, the greater is the Decreaſe of Money in

extant for computing Intereſt and Annuities; ( in the Reverſion : And conſequently the leffer are the

this Vol.) yet till the little Book of Tables for Summs ofthoſe ReverGons;which are the Fines

Renewing and Purchaſing College and Church Leaſes; for Renewing: An Example will make this very

was publiſhed at Cambridge, and recommended plain.
by the Famous Sir 15. Newton ) there was a Defect

If you look into the Table of ReverGons, you

in this Affair. But there the Tables are not only will find : Thar id. or 20 s. in 40 Years, decrea

eaſe and commodious, and their Conſtruction les to 2 Pence Half penny at 12 l. per Cent. com .

clear ; but the Ground and Reaſons of Renewing, pound Intereſt; and at lol. per Cene. it decreaſes

are given, from the Conſtruction and uſe ofa to s Pence Farthing in 40 Years: Now the Summ

little Tableof Reverſions ; wbichyou will find in . of thele Reverſions for 7 Years, accounting 40 as

ſerted here with its Uſe and Application under the 1 ; 39 as 2, 8c. is but 25. 1 d. 2 q. Burar10

word Reverſion. per Cent, the Summ for 7 Years is45. 2 d. 39.

I have therefore given you the following, plain which Summs are the fines for renewing 7 Years

and eaſie Tables of Renewing , from the ſaid Book ; lapſed in a Leale of 40 Years, at the Rates of 18,

by the Uſe of which the Renewing of Leaſes orand 10 per cent.
Lives, will become a clear, facile and intelligible From whence 'cis clear and plain, that theleſer

Tbing the Rate of Intereſt is , the greater muft be the

And altho' theſe Tables are only for Leaſes of 21 , Fine for renewing: And the greater that Rate is,

20, 40 , and 10 Years ; yet by the Table of Re- the leffer muſt be the fins: and conſequently the
verfaons above mentioned, other Tables of Re Difference between theſe Tables and £ croids ari

newing of Leaſes for any Number of Years under les only from the different Rate of Intereft, for

41 , may be made ; as by this Example will ap which they were calculated.

pear. The following Tables for renewiog and purcha

Suppoſe in a Leaſe of 31 Years , I would re. ling of Leaſes, do fhew the Value in Years, Quaro
new 7 Years lapſed ; allowing 6l. per Cent.peo- ters, Monebs, and Decimal Parts of a Month, aco

fit. To do this, I take the Summ of che Reverfi- counting 3 Months to a Quarter, and that a Month

ons for 7 Years from 31 upwards ( from the is divided into Ten parts. And tho this way of

Table of Reverſons) accounting 31 as ! ; which Diviſion be not quite ſo exact, as if it were ex

Summ is il. 7 s. 7 d. og. or according to the preſt in Decimals of Pounds, Shillings, Pence, &c.

way of accounting in the following Tables; Yer 'tis more familiar and commodious, and the

Year, 2 Quarters, i Month, and < Decimal parts Difference is very inconfiderable, for it will nevec
be
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So d .

be above a Decimalof a Month over or under the Decimal parts of a Month, as all the Reſt do : the

true Value , which in theſe Confiderations is not Firſt part of this Table is calculated at ind, il s.

to beregarded. And therefore when a Fine is re. 8 d. ibi per Cent. per An. Compound Intereſt,

quired of anyPerſon, either forrenewing orpur: ſo that the Fine for Renewing7 Years Lapſed, or

Chaſing of a Leale, the Tables will thew exactly the prelent Worth of 7 Years in Reverſion, not to

enough what Rate of Intereſt is allowed : And to begin till 14 are expired, is exactly one Years Va

if any one would give or take a Fine according to lue; whicb Fine, and conſequently Rate of In.

anyRate of Intereſtproposed , they may do it near tereft, Biſhops,Deans and Chapters, Heads and Pel

enough by the Tables.
lows of moſt Colleges in both Univerſities, do ob

Atil per An.Rent, the Diviſionsby theſe Ta ſerve in Letting and Renewing of their Leaſes; but

bles will be 5 s. per Quarter, 1 s . 8 d. per Month, ar other Rates of Intereſt, the Fine for Renew

and a Decimal of aMonth 2d. And becaufe ing 7 Years lapſed , the Table thews as follow ,

there are 4 Weeks in a Month it will be s d . per ech, viz.

Week ; five Decimals of a Month therefore make

lo do wbich are equal to 2 Weeks, and 3 Deci
The Fine for Renewing 7 Years Lapſed

mals of a Montb are but i Penny above a Week ;

ſo that 'ris eaſie to turn the Decimal parts of a r.Q.M.D.pts. 1.
Month into Weeks .

5p c.is 1 3 2.0 ) Which by the 29 3 4

6
Po c. is 2 1 2 6 ( Table ofRed. ) 24 13 4

And thele Kind of Numbers will be eaſily ad. at
8 p. c . is I 303 at tol

yeans C12 15
o

ded or ſuftracted as in theſe 2 Examples.
10 p. c . is I 10 3 Rent is

r . Q. M. d . The Years in effe maybe valued as a Leaſe of

Suppoſe I were to add 3
6 ſo many Years, as in this Leaſe of 21 Years , it 7

theſe 2 Fines, 3 7 Years are run out, then there are 14 in ele, whole

Value are as a Leale of 14 Years, and may be
Summ 6 o 3 found by the Table for purchaſing ; or if you ſub

tract the Value of the Years in Reverſion from the

Value of the whole Leale, the Remainer is the
A DDITION.

Value of the Years in ele.

I ſay 7 and 6 makes 13 Decimals, 10 of which To find the value of ſomeof the Years in Red

making a Month, I write 3 and carry ' ; 1 1 car. verſion, as ſuppoſe 3 of the 7 , I do thus, becauſe
ried and 2 Months makes 3

Months ; wherefore !
3 wants 4 of 7, I take the Value of 4 Years in

write a Cypher, and carry 1 Quarter, & c. Reverſion, from the Value of 7 in Reverſion , the

Remaineris the Value of 3 Years required.
And this being underſtood, Subftraction will alſo

be eaGe, as in this Inftance .
Example.

The Value of 7 Years in2 X. 2. M. D p.
r. 2 . M. d . p. Reverſion, at sid. 11 s. 8d. Si

6

You take
3 The Value of 4 Years in

Reverſion atıhe ſame Rate is 7

Remains --0 2 9 Which ſubtract

2 I

2 1

2

O

If from 3
2 I per Cent. is

2 1
7

I 2

O 2 0 3

The firft Table which offers it ſelf for Renew Which Remainder being given for a Fine , will

ing of Leaſes, is for the Term of 21 Years , it make up the Leaſe to 17 Years, that is, 3 added

thews the Values in Years, Quarters , Months, and to 14 .

1

A Table
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A Table for the Renewing of any Number of Years lapſed
in a Leaſe for 21 Years.

II . Ils.

5 per cent. 6

8 d. PC .

Cent.
per

8
per Cent. To per Cent,
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The nextTable is for the Term of 20 Years, The Valueof ſome oftheYears in Revecfon

the Firſt part thereof is calculated according to the may allo be found in this Leaſe, as is directed be

Rate of about 12 h. 6 s. per Cent. per Ann. ſo thatfore in the former Leaſe ; however to make all

1 Years value is the Worth of 7 Years lapſed, or plain , I ſhall give one Example :Aş ſuppole, Iam
in Reverfion ; which Fine, and conſequently Rate to find the value of 4 of the 7 Years in Reverſion

of Intereſt,by ſome is obſerved in a Leaſe for 20 in this Leale ; then according to the Rule given in
Years; bút ár other Rates of Intereſt: The Fine the Leaſe of 21Years, I do thus ; becauſe 4 wants

for Renewing 7 Years lapſed in this Leale of 2013 of 7, I take tbe Value of 3 Years in Reverſion,

Years, you will find by the Table as followeth , from che Value of 7 in Revergon,the Remainder

viz. is the Value of the4 Years required.

The Fine for Renewing 7 Years lapſed, Example

1. Q.M.D.pes.
I.

The Value of 7 Years in Re 37. Q. M. D.p.

s poc. is 3 0 0 8 Which by the)30 13 4 verſion at 6l. per Cent. 4

6 p.c. is 2 2 1 4 Table ofRed.S26 3 4 The Value of 3 Years at the ?
8 p . c . is I 3 1 9 ( atrol. yearly 19 1 8 rame Rate is 3 29

Lop.c, is 1 i 1 3 ) Rentis 14
Which ſubtract

The Years in eſe may be valued as a Leaſe of Remains 5

ſo many Years, or their Value may be found, by

Subtracting the Value of the Years lapſed, from
the Value of the whole Leaſe, as was directed be . This Remainder being given for a Fine will make

tore in the Leaſe of 21 Years . up this Leaſe to 17 Years, that is 4 added to 13.

S. d .

Rez? EA

0 0

A Table
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A Table for the Renewing of any Number of Years lapſed

in a Leaſe for 20 Years.
-
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The third Table for renewing of Leaſes, is for The Years in effe, as wasſaid before, are va :

the Term of 40 Years ; ir is calculated accordinglued as a Leaſe of ſo many Years, as in a Leaſe

to five ſeveralRatesof Intereft, and in its manner for 40 Years, if 14 Years are run out, then there

of uống differs nor from the other, nevertheleſs an are 26 in ele, wboſe Value are as a Leaſe of 26

Example will be convenient, wbich therefore Years, and may be found by the Table for Par

ſhall give ; as ſuppoſe there be 14 Yearslapſed or chaling, &c.

run out in a Lealefor40Years, What muſt I give

to make up,ibis Leaſe again, according to thole The Value of ſome of the Years in Reverb .

ſeveral Rates of Intereſt Ggnified by the Table ? on , may be found in this Leale, by the ſame

That is, Wbat muft Igive for 14 Years in Rever. Rules that they were found by in the foregoing

fon, after 26 in elle ? Or, what's the preſent Leaſes ; as if it were required to find the Value of

Worch of 14 Years, begioning 26 Years bence ? 6 of the 14 Years in Reverſion in this Leale of

For anſwer I findby the Table that the Fine for 40 Years, then becauſe 6 wants 8 of 34, I take

Renewing 14 Years lapled.
the Value of 8 Years in Reverſion from the Value

of 14 in Reverfion , and the Remainder is the Va.

Y.Q.M.D.pes. 1. s. d . lue of the 6 Years required, which will make the

SP.C. i 2304 Which by the (27 16 8 Leaſe up to 32 Years.
is 2 0 0 2 20 03 4

at 8 p.c. is I 013
Table ofRed .

II 01 8

at sol. yearly
10 p.c. is o 2 1 4 Rent is

12 p. c . is o III 3084

603 4

A Table
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A Table for the Renewing of any Number of Years lapſed

in a Leaſe for 20 Years.
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A Table for the Renewing of any Number of Years,lapſed

a Leaſe for 20 Years .in a
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This being the laſt Table for Renewing of Şuppole again the Fine for renewing any Num

Leaſes, i; for the Term of:10 Years : The Firft |ber of years lapſed in any Leale, to be 2 ): 3 g.

pare thereof is calculated according to the Rateof 2 m 9 d.p.andyearly Rent 1561. then what is
about 171. 18 s . per Cint, ſo that the Fine for re bis Fine in Money ? For Anſwer I ſay, twice 156

newing 4 Years lapſed is one Years Value, but at is 312 1. which is the 2 years Value , then by the

other Rates of Intereſt, the Fine for renewing 4 Table ) hind

Years lapſed , is by the Table as followeih, vizi

the Fine for renewing 4 Years lapſed
1.

ingMD.P. l. S. d.
d .1. s.

5 p.c. is 2 2 17 Which by the 7 26.084
under 3 Quarters

75

6 p.c.is 2 I 2 3 Table ofRe. 24 08 4 under 2 Months
13

againſt 1901.
2016 88 p.c. is 2 o 1oduction atio!.

unders Dec. parts
4 03 4

10 p . c. is I 304 per Ann, 8

The Years in eſe are valued as before directed

in the other Leales ; as if there be 4 Years run
under 3 Quarters

37 0

out in this Leaſe of 10 Years, then there are 6 under 2 Months
18 06 4

Yearsincffe, whole Value areasa Leaſe of againſt solsunder 5 Pec.parts 8

Years, c. under 4 Dec. parts 13 4

The next Table is for the Reduction of the Va

lues given in Years, Quarters, Months, and Deci under 3 Quarters 4

mal Parts of a Month, into Pounds, Shillings, and under 2 Months
6

Pence, the Uſe of it is very plain and eaſie, as by
under 5 Dec. parts

os

Example will appear. under 4 Dec.parts
04

Example.

Sumam is
Suppoſe che Fine for renewing any Number of 154

Years lapſed, in any Leaſe to be 6 y. 29. 2 m .

4.d.p. and the yearly Rent ssl . What is this Fine : The 2 years Value add , diz. 312
in Pounds, Shillings, and Pence ? Then by the

Table I find The Summ is 466 8

1. s. d .

under 2 Quarters 25

againſt 50 1. under 2 Months
8 06 '8 Which is the Fine reduced into Money required.

under 4 Dec. parts 13 4 In like manner is any other Fine redaced, at any

under 2 Quarters o focber yearly Rent from Il. to 600 l. a Year, or

againft 5 13 under 2 Months ..16 8 if it be more, it is but adding, after the ſame

under 4 Dec. parts 4 manner as is done in the Examples, as ſuppole the

- Rent to be 700 l, per_Ann. then I muit tind the

Summ ofall is 38 10 o Values for 6001.and for 100l. and add them

Then for the 6 years Value I ſay, together, & c.

6 times 55 1. is 330 1. which ad- 330

ded to 38 11 10 s . o d , the Summ

is 368

Which is the Value reduced into Pounds, Shil .

lings , and Pence required .
A Table
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A Table for the Reduction of the Values given in Years, Quarters,

Months, and Decimal Parts of a Month, into Pounds, Shillings, and

Pence.
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The way of purchaſing by Lives was common-|Book : Example, ſuppoſe there bethree Lives up

ly to reckon one Life as a Leaſe of 7 Years, two on an Eſtate, whichac 7 Years Purchaſe for the
Lives as a Leale of 14 Years, and three Lives as a firſt Life, are valued at almoſt 12 Years Purchaſe,

Leale of 21 Years : But this way ſeeming Un. and as a Leale of 27 Years, at 7 l. per Cent, and

equal , there is anorber way which is more agree.if one of thoſe Perſons ſhould die, wbat muſt be
able to Reaſon, and it is ibis, viz . for every Life given to make up the Number again ? Then I ,

to decreaſe one Year, as if one Life be reckoned lay, one Life wbicb is dead was as a Leaſe of 10 "

as a Leaſe for ro Years, then two will be as a Years, and therefore to take in a New Life, I.

Leaſe of 19, and three as a Leaſe of 27 Years, & c. may reckon 10 Years of the 27 lapled, and to

ſo that at 7 l. per Cent, one Life is reckoned worth take as it were a Fine for renewing 10 Years

a little above 7 Years Purchaſe , two Lives 10 lapſed in a Leale of 27 Years : now .to find this

Years, 1 Quarter, and 1 Month's Purchaſe, & c. as Fine, I take the Summ of the Reverſions for to

the Table tor purchaling of Lives fhewerb , Years in the Table under 7 l. per Cent, counting

So if you reckon one Life as a Leaſe of 9 Years , 27 as 1 , 26 as 2 , and 29 as 3 ,Sc. And ſo I find

then two will be as a Leaſe of 17, three as a Leaſe the Summ to be 2 l. 45. 5 d . 29. that is two

of 24, &c. as is evident by the Table ; and one Years, and almoſt one Quarters Purchaſe, which

Life will be worth above 6 Years and 2 QuartersI may take for renewingor taking in a New Life ;

Purchaſe, 2 Lives 9 Years and 3 Quarters Purchaſe, lo if two Lives be dead I may reckon 19 Years

3 Lives In Years, I Quarter, 2 Months, and 6 De lapſed in a Leaſe of 27 Years, and find the Summ,
cimal parts Purchaſe, c . of the Reverſions for 19 Years, for a Fine for ta

So if one ſingle Lite be reckoned as a Leaſe ofking in two Lives : But if there be 4 Lives upon

12 Years, then two will be as a Leaſe of 23 , three the Eſtate, then at 7. 1. per Cent, and at 10 Years

as a Leaſe of 33 Years, &c. fo that at 6 per cent . for one Life, they will be reckoned as a Leaſe of

one Life is worth above 8 Years and a 'Quarters 34 Years, and ſo I muſt begin ar 34 to fumm

Purchaſe, two Lives above 12 Years and a Quar- the Reverlions, or at 30 it one Life be reckoned

ters Purchaſe, &c. as the Table ſhews. as a Leaſe of 9 Years, and then if one Life be

Now ſuppole any of thoſe Perſons which have dead, I muſt reckon 9 Years lapſed in a Leaſe of

their Lives upon an Eftate ſhould die, to take in 30 Years, if cwo Lives are dead Imuſt reckon 17

others to make up the Number again , is done by Years lapſed in the fame Leale, and if three are

the Table of Reverfions at the Beginning of the dead I must reckon 24 lapſed : So at 6 l. per Cent,
Vol II.

C c cc 2 reckon .

1

I

2

1
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A Table for the Purchaſing of Lives .

Wbat they are

worıb at 7 lo per

Cent

What ibcy and

worth at 71. per

Cent.

What they are

worth at 6 l. per
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a peale for 4 Years at6 per Cons,Bus

reckoning one Life as a Leale of 12 Years, three To increale the Number of Years in a Leale

Lives are as a Leale of 33 Years , and ſo if one of do thus : Suppole a Landlord would makea Leaſe

theſe Lives be dead , I may reckon 12 Years lap of Land up to 40 Years, wherein his Tenant bath

fed in a Leaſe of 33 Years, if iwo Lives are dead , 20 Years to come, what is it worth ? Then I ſay,

I may reckon 23 Years lapſed in the ſame Leaſe,

and begin at 33 to ſumm the Reverſions, ander

1. Q.MD.f.

ding to the ſame Rate of Intereſt. This being is worth
3

underfood , it will not be difficult to do the like

for any other Number of Lives , and at other 20 Years at the ſame Rate are >

Rates of Intereft, and Number of Years for one
wortb

Which fubtract S"

1 2 6 ,

Life ; for you may bythe Table for purchaſing of

Leaſes, & c. make Tables for purchaſing of Lives
The Remainder is

according to what Rate of Intereſt you think is
3 2 0 7

moſt convenient ; as ſuppoſe you reckon one Life

as a Leale of 10 Years, and you would bave sl.

per Cent. profit, then that will be worth 7 Years Which is the Fine to be given to make the Leaſe

and almoft 3 Quarters Purchaſe, but at 81. per up to 40 Years.

Cent, it is worth but 6 Years and almoft 3 Quar

ters Purcbale, & c. To buy a Leaſe which is not to begin until

your old Leaſe is out ; as tbus, ſuppoſe a Man's

The Table for purchaſing is calculated for ſeve . Leaſe is out within 4 Years, and he debres to have

ral Rates of Intereft, thac ſo the Purchaſer may a New Leaſe of 21 Years, to begin when bis 4

uſe that which is moft convenient for him, asin Years are out, what is this Leaſeworth in ready

purcbafing of Free- hold Land, 5l. per Cent,may Money ?

be enough, but for Copy hold or Leales of Land

6 l. per Cent, for Leaſes of Land and good Houſes For Anſwer, I add 4 Years which is the Time

8 l. per Cent, and for Leaſes of ordinary Houſes he hath in bis old Leale, aod 21 together, the

jol. or 12 l. per Cent. Summ is 25, then I find the Worth of theſe 25

Years, and ſubtract from it the Value of the +

The Uſe of the Table is very plain and cafie, Years, the Remainder is the Value of the said

as by Example will appear, viz.
Leale in ready Money.

T. 2.M.D.

Example. Example.

What is a Leaſe or Annuity of 20 Years worth

ar s , 6, 8 , 10, or 12 per Ceni. per Annum ? per

Cent. is worth
3 0 3

7. Q.M.D.p.
I s. d . The 4 Years at the fame Rate

12 [ 25
6 .

ID 1 2 6
Which fubtract

6 8229
at 2012

196 68
The Remainder is the Va

8 2 O lue of the Leaſe in ready Sviz . 91 0 7
Rent is

170 3 4

149 6 8 Money required ,

3. I 3Which( 249 3 4 are worth
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A Table ſhewing how many Years, Quarters, Months, and Decimal

Partsof a Months Purchaſe, any Annuity or Leaſe of any Land or

Houſe is worth, according to ſeveral Rates of Intereſt, viz. accor

ding to 5 , 6, 8 , 10 and 12 per Cent.

5 per cent. 6 per ler . 8 per cent. IO per Cent . 12pt Ceni .
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The Value of the Years lapſed or in Reverfion

How to buy the Reverſion of any Leaſe or Annuity. of any Leaſe, may alſo be found by the Table for

purchaſing ; for the Value of the Years in ere,

Although this may be done by the Table of lubtracted from the Value of the whole Leare,

Reverſions at the Beginning of the Book, yet I the remainder is the Value of the Years in Re

think it will not be amiſs, if I thew how it may be verfion, as is thewed in the Preface ; therefore,

done by the Tables of Purchaſing alſo . Suppole in a Leale of 31 Years there be 12 Years

Suppoſe you are to buy the Reverſion of a Learelapied, wbatmuſt be given to renew this Leaſe
after 6 Years, that is, if it be 6 Years before you again at 6 per centum ? Then I find the Valueof
commence , what is the preſent Worth of a Leaſe

Suppoſe of 30 Years at 6 per Centum ? Then for 7. QM.D.p.

Anſwer look the Value of the whole Leaſe, which the whole Leale to be 13 3 2 2

7. Q.M.D.P And becauſe there are 12 Years

will be found to be
13 3 o i lapſed , there are 18 Years in elle

Then find the Value of the
whole Value is 309

6 Years which will be 24 3 Which ſubtract

S
Which Subtract

The Remainder is the Va.

The Remainder in the Va.
lue of the Years in Reverf-Juiz. 3 ° ! 3lue of the Reverfion requi viz. 8 33 I 1 on required ,

red .
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The increaſe of 1 1. Annuity to 1 l. ready Mo

Il yearly at be paid at the ney will pur
6 per Ceni. end thereof archaſe at 6l. per

61.
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Cent . Cent.
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were lo called , becauſe they were aliſed, and made

The Uſe of thele Tables aforegoing is eale, as certain; and ſo diſtinguiſhed from Reddi'usMobie

by Example willappear.
les, or ſuch variable Rents' as did riſe and tall , like

tee Corn- rent now reſerved to Colleges. ,

The firſt is this, ſuppoſe 301. be put out for 20 RENTS Refolute, are accounted among the Fee

Years , what will it amount unto in that time at Farm- Renis, to be ſold by the Statures of 22 Car.2 •

6 per Cont. Compound Intereft ? c. 6. And are ſuch Rencs or Tenths as were anci.

ently payable to the Crown from the Lands of

Then I look againſt 20 Years, and find under Abbies, and Religious Houſes : And after their

the Increale of 1 1. &c . 31. 45. 2 d. which thews | Diffolurion , bo'the Lands were demiled to orbers ,

that il. in 20 Years time will increaſe to 31. 45 yet the Rents were ftill Reſerved, and made pay

2 d. which I multiply by 30 thus,
able to the Crown.

REPELLING Force : That there is ſuch a thing

1. in Nature , fee Attraction towards the End .

REPLEVISH, Signifies in our Law the letting
30 times 3 1. is 90

any one to Main Priſe, upon Surety, 3 E. 1. II.
30 times 4 s, is 6

REPOSE , is a Term in Painting, ſignifying the
30 times 2 d , is 5

Place where the maſſes, or great Lights and Sha

dows are aſſembled : And this being well under

Summ 96 5 0 Itood hinders the Confuſion of Objects ; ſuffering

not the View to be contracted aliogether, but to

proceed gradually and ſucceſſively without Di.

That is , 30 1. in 20 Years time at 6 per cent turbance.

Compound Intereſt, will amount to 96 l.'s so od REPOSITION of theForeſt, was an Act where

by certain Foreſt Lands being made Purlion upon

TheUſe of the Second is thus , What will an View ; were on a Sscond Viem laid to the Forelta

Annuity of 30 l. forborn 20 Years amount to in gain. Manwood , ph.1. p. 178.
I

that time? Then for Aolwer I look againſt 20' REP.Silver. The Ancient Servile Tenants were

Years, and under the Value of 1 !. Annuity , & c. bound to reap their Lora's Cera : But to be ac

I find 361. 155. 8 d. which 361. 155. 3 d . is quited from this Duty , they lometimes paid an

the Value of id. Annuity forborn 20 Years, AcknowledgmentorCompolition in Money, which

then I multiply 36.1. 15 s. 8 d . by 301, thus, Money was called by this . Name of Rep - Silvér.

1. REPULSE or Reađion. It is one of the Lawsaf

Nature, (Sir I/. N won's third ) that Reju'ſe dr
30 times 361, is 1080

Reaction is always equal to Impulſe or Action .
30 times 15 s . is

That is, the Action of two Bodies one upon an
30 cimes 8 d . is

orber, is always equal, but with a contrary Dire

allation : in other words, the ſame Force with which

clone Body ſtrikes upon another, is returned back

by that other on it, and the Forces are im'prefied

wich Directions directly.contrary. Thus if one

That is, 361. Annuity forborn 20 Years will ar Body preſs or draw another, 'tis juſt as much preft

the End of that Term amountto 1103 !. 105. od or drawn by it : li a Man preſs a Stone with his

Hand, the Stone equally preſſes his Hand ; if a

The Uſe of the third Table is thus, ſuppoſe a Horſe draw forward any Weight by a &ope, the

Gentleman hath 300l. by him , with which he’s Weight equally draws back the Horſe : for the

willing to purchaſe an Annuity for 20 Years, Rope being equally ſtretchdboth ways, acts upon

What Annuity will that purchaſeat 6 per Centum ? both equally :So'tis in all Blows and Strokes, the

For Anſwer, I look againſt 20 Years, and find thing ftruck (ſuppoſe with a Hammer) ſtrikes the

under Wat Annuity il, ready Money, &c. Is Hammer with equal Force. The Iron draws the

8 d . 39. which ſhews that i l. ready Money will Load ſtone as much as the Load-ftone draws it ;

purchate an annuity of is. 8 d 39. for 20 as will appear by Experiment, if you make them

Years, which I multiply by 300 l. thus, both flore in Water. Thus alſo in the Deſcent of

beavy Bodies the Stone attracts theEarıb , as much

l. , s . d. as the Earth the Stone ; or the Earth gravitates as

much towards the Stone, as it doch towards the
300 Shillings are 15

300 times 8 d . is Earıb . For the Motions produced by both theſe
10

300 times 39. is
Gravitations are equal in both : Only the Stone be

9

ing very inconfiderable in reſpect of the Bulk of

che Earth, the Velocity of the Earth towards the
Summ 25 18

9. Stone muſt be ſo too, and conſequently inſenſible,

ia compariſon of the Motion of the Stone towards

1. it. And ſo it is Univerſally, in all the Actions of

Thar is , 300 l. ready Money will purchaſe an Bodies : For if one Body act on another, and

Annuity of 251..18 s. 9 d. for 20 Years at 6 per change its Motion any manner of way , that other

Cent.' Body will make the ſame Change in the Motion

of this Body, but with a contrary Direction : So

RENTS of Afire were the certain and deter that by thele Actions there are made equal Chan .

mined Rents of AncientTenants, and were paid ges, not of the Velocities but of the Motion : For

in a ſet Quantity of Money or Proviſions : They che Changes made on the Velocities in contrary
Directi

IO O22

I oo 0

Summ 1103 10

oo o

Oo O

со 18
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Directions, are in a Reciprocal Proportion to the needs be another Sort of Reſiſtence, if the Pores
Bodiese of all Fluids were filled with another, yet more

Subtle Master or Fluid . Now if the Reliftence in

REQUESTS, See Court of Requeſts in Vol. 1. the Exhauſted Receiver of the Air -Pump, ſhould

RESCRIPT in the Civil Law , is a Lercer of be only a 100 Times leſs than in the common Air,

the Emperour in anſwer to particular Perſons wbo it would be a Millionof Times leſs tban that of

enquire the Law of bim : But it it be ſent to a Quick-Gilver : But it is certainly much leſs tbaa

Corporation or any Publick Body of Men who that, and much leſs yet in the Celeftial Spaces or

have conſulted bim, then they call it a Pragmatick Regions at 2 or 300 Miles in height above our

Sanation. Earıb. For the Honourable Mr. Boyle harb ſhewn

RESEISER , is taking (or reſuming) of Landschar Airmay be rarified in Glaſs. Véſſels to above

again into the Hands of the King, whereof a gene- 10000 Times its natural State, and the Celeſtial

ral Livery, or Oufter le Maine, was formerly mil Regions muſt be much more empry of Air , than

ſued, contrary to the Order and Form of Law : any Space which we can here evacuate by an Air

Stanif. Prerog. 26. ſee Refumption. Pump : Becauſe lince our Air is here compreſſed

by the weight of the Incumbent Atmoſphere, and

RESISTENCE of a Fluid Medium , The in- its Denſity proporcionableto that compreſſing

comparable Sir 15. Nepron ar the End of the Lar.Power ; it will follow by Calculation, that the

Edit. of his Opricks, Qu. 20. ſaith that the Reg. Air, at 7 Miles above the Earth's Surface will be

Atence of Fluid Mediumsariſes partly from the At 4 Times as sare , as here ; ar the Diſtance of 14

trition of the Parts of the Medium ; and partly Miles 16 Times as rare ; and ſo on in the ſame

from the Vis Inertie Materiæ, or Inactivity of Mal. Ratio: So that at the Diſtance of 210 Miles from

ter. And ſuppoſing a Body to be perfectly ſpheihe Earth,the Air will be looooooOCOOOOCO00000

rical, the Reliftence ariſing from the Former of or 10 Millions of Millions of Millions of Times

chele two,orfrom the Attrition of the Parts of the thinner or rarer than 'ris bere.

Medium , is as the Rectangle under the Diameter, We find that Heat conduces much towards the

and the Velocity with wbich the Body moves. Fluidity of many Bodies, by diminiſhing their

But the Reliftence ariſing from the Vis Inertia, is Tenacity ; for ic renders many Bodies ( as all

as the Square of that Product. And by this dif- Metals and ſome Minerals) Fluid , which are not

ference maythe twokinds ofReGftencein all Me naturally fo ; and it increaſes the Fluidity of Te

diums be diftinguiſhed : And fince the Kinds are nacious Liquors, ſuch as Oil, Balſams, Honey,

thus diftinct, it will appear that the Rehftenceof and by that Means diminiſhes the Power of their

Bodies which are of a proper Magnitude and Ve- Reliftence. Andyet it doth not much diminiſh

locity, whether they movein Air, Water, Quick the Refiftence of Water ; which it muftcertainly

silver, or in any other Fluid, will almoſt all arile do if any confderable Degree of the Reliftence
from the Vis Inertiæ of the Parts of the Fluid . of that Fluid aroſe from the Attrition or Tenacity

For that part of the Refiftence of any Medium of its Particles. And therefore we may fairly con

which ariſes from Fridtion, Attrition , or Tenaci - clude that the Refiftence of Water ariſes chiefly

ty of the Particles of the Fluid , may be diminist from the Vis Inertia of its Matter. And conſe

ed , by ſuppoſing the matter to be divided into quently , if the Celeftial Regions or Spaces, were

ſmaller Particles,and thoſe alſo to be rendred more equally denſe with Water, they could notbave a

fmooth and dippery. But tbar Part which ariſes much leſs Refftence than it : If they were as

from the Vis Inertic anſwers in Proportion to the denſe as Quick filver, they would have a Reg .

DenGry of the Marter, and can neitherbe dimi- Itence near as great as that : And if they were

niſhed by dividing the Marrer into ſmaller Parti perfectly and completely denſe, or full of Matter

cles, nor by any other Means, than by the Dimi. (without any Pores or Vacuities at all interſperſed,

nution of the Denſity it ſelf. chey would have a much greater ReGftence than

Whence it is, that Denfity of Fluid Mediums Quick-Glver. A Glebe pertedly folid, in ſuch a

becomes very nearly proportionable to the Reſiſtence. Medium , would loſe above half of its Motion , before

For thoſe Liquors which differ inſenfibly as to it could move 3 of its own Diameters in length. And

Denſity, as Water, Spirit of Wine, Oilof Tur- a Globe not perfe& ly folid, ſuch as are thoſe of
pentine, warm Oil of Olives, and ſuch like, have the Planets, would be ſtopt much ſooner. Where

very littledifference alſo as tothe Force of Reli fore there is a Neceſſity of ſuppoſing that the Re

Atence. Water being 13 or 18 Times lighter, and Igions where the Planets and Comets move ſhould

conlequently rarer than Quick-ſilver,bath itsReo be devoid of all matter : Except perbaps ſomevery

Aftence leſs than that of Mercury in the ſame Pro- thin and fine Vapours and Exhalations, or Efluvia

portion, as he tried by the Experiment of Pendu.which may ariſe from theAtmoſphere of the Earth
fumsſwimming in thoſe two Fluids. The common of the Planets and Comers. That Fiditious Sub
Air ſuch as we ulually breath in, is about 8 or 9 tile Matter therefore with which ſome have filled

hundred Times lighter, and rarer than Water, and the Heavens, is by no means uſeful for the Solu

he found the Refiftence in Air to be leſs in that rion of the Pbencmena of Nature ; ſince the Mo

Ratio, by the fame Kind of Trials. And in a tions of the Planets and Comers may be much

thinner and rarer Air , the Rehftence muft Atill be better explained without by the Laws of Gravity ;

lefs ; till at laft in the Thoughts of all, it will grow and Gravity it ſelf hath never yer been well ac

inſenſible. A Feather in che exhauſted Receiver counted for by tbar Subeile Matter. In Reality,

deſcendswith equal Celerity as a Stone or a Piece thar Subtle Matter can only ſerve to obftruct and

of Lead, tho ' in the open Air it find a very great difturb the Motions of the Heavenly Bodies, and

Refiftence to its Deſcent: And by all the Experi if there were any ſuch tbing would deftroy and

menrs be could make he found the Refftence of all overtbrow the Courſe and Order of Nature. And

Fluid Mediums ro depend only on their Denfiry, if you ſuppoſe ir interſperſed alſo wiibin the

and a little on their Tenacity : But there muſt bidden Pores and Meatus of Bodies, it willdo no

thing
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thing there but ſtop and obftru &t the Vibrating Axis, and Latus Rectum ; is to the Tranſverſe

Motions ofthe Particles ofMatter,in which their axis :: So isthe Square of the LatusRectum , to

Heat and all their Energy and Axive Power con- the Square of the Diameter of a certain Circle,

fifts. And as it is of no uſe but to do Miſchief, in which Circle apply a Tangentequal to half the

ſo there are no good Reaſons at all to induce us to Baſis of the Hyperbola or Ellipſis. Then ſay a

believe the Exiſtence of any ſuch thing as a Ma- gain, as the Summ and Difference of theAxisand
teria Subtilis in their Senſe. Parameter, is to the Parameter ; fo is the afore .

ſaidTangent to another Right-line. And further,

RESISTANCE of the Air to the Motion of as the Summ ( or Difference ) of the Axis, and

Proje&ts. In Phil.Trani.N.186. There is the Mea. Parameter, is to the Axis :: So is the circular Ark

fure of this given very largely and accurately by correſpondingto the aforeſaid 'Tangent, to ano
Dr.Wallis : He lays down at firſt this Lemma. ther Arch. This done , the Reſistances will be as

That the Reſiſtanceof Bodies is proportional to the Tangent to the Summ ( or Difference ) of the

theirCelerity; and then branchesoutinto all the Right- line thus found, and that Ask laft menti
particular Varieties that can well be imagined , oned .

and at laſt computing different Mediums onewith 6. In General, the Reſiſtances of any Figure

another, heconcludes their differentReſiſtances to whatſoever going now with its Baſe foremoſt, and
be as their Specifick Gravities, obftru&edfrom the then with itsVertex , are as the Figures of theBa

Vifcidity of the Particles ofſomeFluids : And fis to the Summ ofall the Cubes of the Elementà

alſo that the Specifically HeavierProje &oncein of theBaſis divided bythe Squares of theElemen.
motion (being equally ſwift with another that is ta of the Curve-line.

lighter, & c .) willmove through the ſame Medi

um more ſtrongly in proportion to its greater In
All which Rules he thinks may be ofUfe in the

tenſive or Specifick Gravity ., Fabrick or Conſtru &tion of Ships, and in perfe t

In the Aeta Eruditorum Lipſie for July 1684, ing the Art of Navigation univerſally. As alſo

Mr.G.G.Leibnitz propoſes ſome New Demonſtra- for determining the Figures of the Bobs of Pendu

tions about the Reliſtances of Solid Bodies; which lums for Clocks.

are very Geometrical and Curious.

Andin the Leipfick Acts for January 1689. He RESPECTU CompütiVice-Comitis habendo :

teduces his Thoughts on this Subject into a Dif. Is a Writ for the Refpiting a Sheriff's Accountson

ſertation . Entitled, A Diſcourſe concerning the juft Occaſion delivered to the Treafarer and the

Refiftance of Mediums,and the Motion of Projects Baronsof theExchequer. Regiſt.fol. 139 @ 170 .
in reſiſting Mediums.

As to the GeometricalConfiderations of the Re. RESPIRATION. How fuch Globules of the

fiſtance of Bodies of different Figures in one and Blood as by uniting together in the Veins, from

the fame Medium : Mr. James Bernouli in the others too large for any Secretion , and are there .

Ata Lipfia for May 1693. gives theſe Rules. fore neceſſarily afterwardsbrokenon the Lungs by

the Force of Reſpiration , Dr. Keil fhews in his

1. If an Iſoceles Trianglebemoved in the Fluid AnimalSecretion, p. 24, & C. And to eſtimate the

according to the Direction of a Linewhich is Nor- Force by which the air is thruſt out of theLungs

mal to its Baſe ; Firſt with the Vertex foremoſt; in Exſpiration hetook a thin Hog's Bladder

and then with its Bafe ; the Reſiſtances will be of which he could eaſily blow up with theBreath of

the Leggs, and as the Square of the Baſe, and as one Exſpiration ; and having moiſtened it, that it

the Sumin of the Leggs. might neither reſiſt the air in blowingup, nor the

2. The Reſiſtance of a Square moved according Weights which were laid upon it : He fix'da finall

to the Direction of its Side, and of its Diagonal, Tube, whoſeDiameter was part ofanInch, to
is as the Diagonal to the Side. the Neck of the Bladder ; and then filling the

3. The Reliſtance of a Circular Segment ( lefs Bladder with air, he put a Weight of 2 lb. 42.

' than a Semi-circle ) carried in a Direction perpen- on theTop of it : And repeating theExperiment

dicular to its Balís , when it goes with the Bafe ſeveral Times he found thatthis Weight ſqueezed

foremoſt, and when with its Vertexforemoſt ( theall the Air out of the Bladder, through the ſmal?

ſame Direction and Celerity continuing, which is Tubé in theSpace of 25 VibrationsofaPendulum ,

all along ſuppoſed ) is as the Square of the Dia- ſwinging Seconds, andby a Calculation which he

meter, to the ſame leſs of the Square ofthe Baſe there gives, he found the Force by which theAir

of theSegment. is forced out of the Lungs at every Exfpiration to

beequal to 100 lb. Weight: And therefore,Action

Cor. Hence the Reſiſtances of a Semi-circle and Reaction being Equal, the Preſſureof theAit
when its Bafe, and when its Vertex goesupon the Lungs every Extpiration muſt be equal

foremoſt, are to one another in a Seſquialte- to the Preſſure of 100 lb. Weight. That is, lup
ral Ratio. poſing the Gravity of the air to be always the

fame, and the Diameter of the Trachaa the ſame

4. A Parabola moving in the Direction of its alſo in every Exfpiration. But ſince we find by
Axis, with its Baſis , and then its Vertex foremoſt, the Barometer, that there is 3 Inches difference be

hath its Reſiſtances, asthe Tangent to an arch of tween the greateſt and the leaſtGravity of the Air,
a Circle whoſe Diameter is equal to the Parame- which is the Tenth -part of its greateſt Gravity ;
ter, and the Tangent equal to half the Baſis of the there muſt be likewiſe the Difference of 10 lb.
Parabola. Weight in its Preſſure upon the Lungs atone Time

5. The Reſiſtances of an Hyperbola,ora Semi- more thanat another. He thinksno onecan doubt

Elipſis; whenthe Baſe and when the Vertex goes but that this Preffure of the Air on the Lungs in
foremoſt, may be thus computed : Let it be, as breathing, is ſufficient to break the Globules of the

the Summ ( or Difference i) of the Tranfverte Blood, and to diſſolve all the Coheſionsthey might
Vol. II. Dddd con
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contra & in their Circulation through the Veinsand our Ideas are ſaid to be in our Memory ; when iti.

Arteries. And when the Blood is thus diſſolved deed they are actually no where: Buí only there

and thrown out by the Heart into the Aorte ; tis is an Ability in the Mind , when it will to revive

evident that theRe -union of the Particles requires them again ; and as it were paint them a.new on

more or leſs Time, according to their ſevera't At- it ſelf.

tra &tive Powers, even though they all moved with RETRAXIT , in theLaw, ( ſo called from be

theſame Velocity, and in the ſame Direction. ing the Effectual Word in the Entry , ) is where

But neither doth thishappen , for a Fluid moves the Plaintiff or Defendant comes into Court, and

through a Cylinder or Conical Veſſel ( ſuch as the declares he hath with-drawnhisSuit, and will pro
Arteries are ) with a greater Velocity at the Axis, ceed no further; and this is a Bar of all other

than at the ſides. And again, the Blood is thruſt Actions of a like or inferior Nature. The Diffe

into the Aorta, by the whole Force of the Heart : rence between a Retraxitand a Non fuit, is that

And Fluids when they are preſſed , préfs undequa: the former fuppoſes the Plaintiff or Defendantto

que ; bywhich meansthearteries are dilated, and be actually preſentin Court ; whereas a Non-fuit

the Blood moves not only forwards, but likewiſe is upon a Demand made, when he ſhould appear,

preffes perpendicular on the sidesofthe Arteries: and hemakesdefault. A Retraxit alſo is aBar,

And as the sides of theArteries ( being Elaſtick ) but not a Non-fuit ; for then he may commence a

return , they preſs the Blood from themevery way, New A &tion of the like Nature.

which muſtproduce an Inteftine Motion, and ſo
RETROGRADATION of a Planet. See an

hinder the Attra &tion of the Particles , and by Account of the Reaſon of this Phænomenon,un

this frequent and ſtrong Coheſion of the Particles der the word Direct. in Vol. II .

of the Blood againſt the sides of the greet Arte
ries, the Coheſions of the Particles, if any of them RETROGRESSION ofCurves : The fame

happen to unité, will be immediately diſſolved. with what is otherwiſe called contrary Flexion

Again, this InteſtineMotion muſt greatly increaſe and is thus : when a Curve-line AFK is partly

on theAccount that many of theParticles ofthe

Blood are Elaſtick : For by this Reſiſtance of the K

Sides ofthe Veſſels, they muſt neceſſarily hitone

againſt another, and being Elaſtick, reflect from

oneanother, and ſo increaſe the Inteſtine Motion

of the Blood .

On this Inteftine Motion of the Blood its Heat к

depends ; which therefore iseverywhere propor

tional to theImpetus of the Particles againſt the

Sides of the Veſſels ; ſuppoſing the Elaſticity of I TAP Ee B

the Particles every wherethe fame. But the Im

petus ofthe Particles againſt the sides oftheVer.
Telsdecreaſes,as the Suinm of the Cavities ofthe Concave and partly Convex, in refpex of the

Veſſels increaſes : and conſequently where the Right-line A B , or in reſpect of the determinato

Summ of the Cavities of the Veſſels is greateſt, Point B ; the PointF which ſeparates the Concave

there the Inteſtine Motion of the Blood is leaſt, and part of theCurve from the Convex, or which is

the Attra& ive Power ofthe Particles ( cæterispas is called the Point of contrary Flexion, whenthethe end of the one , and the beginning of theother,

ribus ) is greateſt.
Curve is continu'd from F towards the fame fide

RESTITUTIO in Integrum , is a Writ ofRe- as before. But when the Curve is continu'd back .

ftitution to put a Perſon into Re-poſſeſſion of ſuch wards towards A , then F' is call?d the Point of

Lands and Tenements, as whereof he had been Retrogreſion.

wrongfullly diffeized .

RETENTION, is a Faculty of the Human 179. If we ſuppoſe the Ordinate P M to move

Mind, whereby in Order to a farther Progreſs infrom A towards B , and consider the various Af.

Knowledge it keeps orretains thoſe Simple Ideas,

which it before received by Senſation or Reflection ;
K

and this is done two ways. Firſt by keeping the

Idea, which is brought into the Mind, for lome

Time a&ually in view , which is called Contem .

plation : And Secondly, by Reviving again in our

Minds thoſe Ideas, which after imprinting have

diſappeared , or have beenas it were laid out of

fight And this we do, when we conceive Heat

orLight, Yellow , or Sweet, the Obje &t in which
TA P

thoſe Qualitiesare, being removed : And this is
Bв

called Memory; which is as it were thecommon

Store-houſeot allourIdeas. And ourIdeasbeing fe&tionsof theFluxions thereof, as it moves alongs

nothing butAtualPerceptions in theMind,which it wiil be an eaſie matter to determine the Point

ceaſe tobeany thing, when there is no Perception of contrary Flexion or Retrogreſſion .

of them ; This Laying up ofour Ideas in the Re.

poſitory of theMemory, figniſies no morethan In the firſt place, letA B be the Diamater of the

this : ThattheMind hath a Power in many Caſes, Curve-line AMK ; and letthe Urdinate PM, EF

to revive Perceptionswhich it once had, with this be parallel between themſelves ; and draw the

Additional Perception annexed to them , That it Tangents MT, FL ; then tis evident, that ia

bath had them before. And in this ſenſe it is, that Curves having a point of contrary Flexion , the

F

M

L
E

Inters
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K
yx

of
x, and that AL or AE may be a mini

yx

الو

kt
هبهن!!۔و 1

in

mum inſtead of being a maximum , but becauſe
M

the conſequence is ſtill the ſame, and that this can

Create no difficulty ; it ſhall be ſufficient to ob

ſerve,

ja

Intercepted Diameter encreaſes continually , and
That AL can never be = x - ; for when

the Portion of the Diameter AT Intercepted be

tween the Tangent MT, and A the beginning of je

the abſciſſa increaſesalſó, till thepointP arrive the point T falls on the other ſide of P in reſpect

at E, and afterwards decreaſes again ; and hence

'tis plain ,that the Portion of theSub-tangentAT ofthe beginning ofx, then the Value of — will

becomes a Maximum , when the points P and M

fall in E and F.

у

180. Butwhen the CurveAMF is continu'd be Negative, and conſequently, the Value of

backwards from F towards A , then the Sub -tan

gent AT increaſes continually ; but the intercep
Jx

ied Diameter increaſes only, until the point T- will be Poſitive, and therefore in ſuch a Caſe

arrive in L, or until the Ordinate PM co -incides

with EF ; and afterwards it decreaſes again. j

Hence tofinda general Form which fall ferve
AE + EL is = *

toʻInveſtigate the Points ofcontraryFlexion

and Retrogreffion .

'in 9 ,: ' :. .
182. The point of contrary Flexion or Retro.

Suppoſe AE=x, EF = y; then is AL=
greſſion may be found otherwiſe, in this manner a

j

1
² x - yyx

and the Fluxion thereof
* muſt

5?.

be az o, and by Tranſpoſition, and Diviſion

( by *; fuppoſing * an Invariable Quantity )

je * 99 * -y* *= yx

= 0 , and = 0, or

H:

g² y²

Infinity ; and multiplying by go and dividing by

$ & i
- y, wehavey = 0, or Infinity : which for the

future will ſerve for a General Form to find the M

'R
points ( F ) of contrary Flexion and Retrogreſſion ;

for the Nature of the Curve AFK being given, it

we find the Value of y in x , and again find the It is evident that ifx be ſuppoſed invariable, and

that the Ordinate y be a flowing Quantity ,then

Fluxion of that Value( ſuppoſing *, to be Inva. S n is leſs than SH or Rm, when theCurve is
Concave towards the Axis : and Sn is greater

riable ) we ſhall have the value ofy in x ' , which than SH or Rm , when theCurve is Convex to

being put equal to nothing or Infinity , will ſerve wards the Axis . ' Whence it follows, that the Va.
in either of theſe Suppofitions, to find ſuch a Va

lue of AE, that the Ordinate EF Mal interfect lue of H nor y from being Poſitive becomes Ne:

the Curve AFK in F the point of contrary Flexi- gative in F, the point of Inflexion or Retrogreília .

on or Retrogreſlion .

on ; that is y is = 0 , or Infinity.,
181. The point A the beginning of x may be

183. And if the Curve AFK reſpect a ſingle

point B ,then draw the Ordinates BM , BF, BM ,

ſo ſituated, t'at AL ſhall be = * inſtead all concurring in the given point B. Then if you

draw any Ordinate as BM , and the Tangent MT

Vol. II, D ddd 2 inter
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M

And if we take the Fluxion ofBT

( )
ІВ

ſuppoſing x to be an Invariable Quantity, then is

interfe &ting BT perpendicular to BM in T, and yxyxy

if thepoint m be taken infinitely near to M, and Bt - BT= HT = and OH +

the Ordinate BM, Bt a perpendicular thereto,

and the Tangenr mt be drawn ; ' tis evident ( if g?
we ſuppoſe the Ordinate BM to increaſe as it

comes toBm) that in F the concave part of the

Curve, Bt ſurpaſſes B O, ( o being the point Ht = Now becauſe in the

whereMTinterfeats Bt ) and in thepartof the

Curve which is Convex towards B , Bt is leſs ga

than B O ; whence ' tis manifeſt that in F the pointof contrary Flexion or Retrogreſſion , Ot is

point of contrary Flexion or Retrogreſſion, the either =0, or Infinity, therefore in theſaid point

Value of Ot paſſes from being Poſitive to be

Negative.
.x3 + xyxy–

is = 0 , or Infinity, and multi

33 + 37–9 *9

.

ز

y?

m

M

plying by y',and dividing by x , we have x' + y
R

Lyy = 0 , or Infinity ; whence if the Nature of

t

the Curve A FK be given, then the Value of1

may be found in 4, and the Value of y in * ;

and if the ſaid Values be ſubstituted in the gene
B

ral Form, there will remain one unknown Quan

tity ( *) and the Equation thus cleared , will

184. Theſethings being premisid : If on the ſerve to find ſuch a Value ofBF,that ſetting one.

Center B, and with the Radii BT , BM , the little foot of yourCompaſſes in B , and with the other,

ArchesTH, MR be deſcrib'd ; then the Triangles at the diſtanceBF, deſcribing a Circle, it will

cut the Curve in F , the Pointof contrary Flexi.

on or Retrogreſſion ; which was required to be
done.

un

M
R 185. And to determine theſaid points another

way , it muſt be obſerv'd, that in the Concave

Part, the Angle Pm E , isgreater than the Angle

Pmn, and contrarily, in the Convex Part, the

Б
T Z

MRm,MBT and THO are ſimilar, and the

little SédorsBMR, BTH are alſo ſimilar; whence

( fuppofing EM =», MR = X, RM = *)= ;o)
in R !

.

yx

( j ) : RM ( * ) :: BM (V ) : BT =

:: MR ( * ) : TH == :: TH

Angle Pm E is leſs thanP m n , and conſequent

ly that the Angle Pm E - Pmn = Emn, or

the Arch En, from being Poſitive becomes Ne

gative in F the point of contrary Flexion or Re

trogreſſion. And taking a for an invariableQuanو

tity ,
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Confestary 2.

And when y = Infinity , then the Fluxion of

AL ought to be infinitely great in compariſon of

that of A E, or which isthe ſame thing, the Flu

xion of A E ( or x ) is infinitely little in reſpect

of that of AL ; and conſequently we may draw

M o

n

t

BY

80

K

P M

1LTAP Ee

tity, the right angled Triangles Hm S,Hnk are

ſimilar ; therefore Hm (= z ) : mS ( * ) :: twoTangents FL, F !, to the fame point F, com
prehending the infinitely little Angle L Ff.

n ( j) ink=- ; and here it muſt be Confe&tary 3

XZ
Xz?

obſerved, that H n is Negative,becauſe while in like inanner,when x: + jö- j ; = o, 'tis ,
evident that, otought to be equal to nothing in

Bm ( 1 ) Increaſes ,mR ( )Decreaſes. Now refpe&tofMR; and conſequently, that the two

becauſe the Se & ors Pms, m'E k are ſimilar, it TangentsMT,mt, infinitely near each other,

muſt Co-incide, when the point M is the ſame

is Bm ( y ) : ms ( * ) :: mE ( 2 ) : Ek = with the point of contrary Flexion or Retro
greſſion .

yn y

- ; and thereforeEk + knis = Confeitary 4 .

2

yz

And when * ?+ y -V = Infinity , then o t is

and multiplying by y z , and dividing by x, we infinite in reſpect of MR, or which is the ſame

thing, MR is infinitely little in compariſon ofot,
ſhall have z : -9 , or ( ſubſtituting * : + ge for and conſequently the Poirits M and m muftCo

incide; that is when the Point M is the Point of

zu) becauſe of the right angled Triangle m S n, Inflexion or Retrogreſſion, we may draw two

Tangents through M, comprehending an Angle

X? + y2 - y ), which paſſes from being Poſitive infinitely little.

to be Negative, in the point of contrary Flexion

or Retrogreſſion.
Confectary s.

And if we ſuppoſe , to be Infinite, then the Hence it is evident alſo, that the Line which

touches the Curve in the Point of contrary Flexi.

Terms x, and yevaniſh , and are equal to no- Jon or Retrogreſſion, being prolonged, touches and

fcuts the Curve A FK in one and thefame Point,

thing in reſpect of yy,and conſequently the form
ijin

Prop. t.

im + - yj = 0, or Infinity, will become –
If theCurve-line A FK begiven, and its Diame

gj = , or Infinity, that is to ſay, dividing by terAB ; and if the Relation of theAbfciffa A E

( x ) to the OrdinateE F (9 ) beexpreſs'd bythis

-1,9 = , or Infinity ; which is the form of the Equation a x x x xy +a ay ; 'tis requir'd

firft cafe ; and this ought to be ſo, becauſe the to find the Value of A E, jo thatthe correſpond

Ordinates BM, BF, BM are then parallel to one ing Ordinate E F ſmall interfest the Curve

another .
AF Kin the Point of contrary Fexion F.

.

.

ز=

Confectary i .
187.The Equation Curve is g = -and

x x + aa

186. When y = 0, then 'tis evident that the Flu

xionofAL is nothing in refpe & of x the Fluxi- 2 a3 x x

on of AE ; and that the two Tangents F L fly = ; and taking the Fluxion of this

being infinitely near each other, ought to make

butone ſtreight LineFF L. * x + salt
Quan
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Quantity, and ſuppoſing x invariable,and putting

the ſaid Second Fluxion equal to nothing ; we Prop. 2.

liave 2 23 *? * * * + a a 8 a3 x? ** X * x + aa

XX taat

= og ånd multiplying by * x + a at,and divi

ding by 2 a} * * * * * + aa, we have x x + a a

- 4 **= o. And 3 x * = a, that is x (AE)
=an

If AFKbea proträfted Semi-cycloid whoſe BaſeBK

is longer than the Semi-circumferenceofthe

generating Circle ADB,whoſe Centreis C '; 'tis

requir'd to find the point E in the Diameter

AB,ſo thatthe OrdinateEFſball cut the Semi

cycloid in F the Point of contrary Flexion .

189. Suppoſe the known Quantities ADB = a,

BK= b, AB = 2r, and the unknown Quanti

KG А

F

D

E

А E. B

B K

A X X

1

bu
2

a a &

a x x

1 x

if we ſubſtitute à a in place of x x in the

ties A E = x, ED = 2, the Arch AD= u ; and

Equationof the Curve y= then y = EF = y ; then by the Property of the Cycloid

X X to da

bo

ia = EF ; fo.thatwe may determine the y= 2 + -, and conſequently j = + - ; but
a

PointofInflexion F, without ſuppoſing the Curve

AFK to be deſcrib’d. by the Property of the Circle z =v2r *— **

-

If AC be drawn parallel to the Ordinate E F , and conſequently, ż = ; * 21 * - **

and equal to the given Line a, and if CG be

drawnparallel toA B , it will be an Affymptote

to the Curve A F K. For if we ſuppoſe x to be * 2 rx - 2xx and u =

infinite, then the Equation of the Curve. y =
ахх

V.27X XX

will become y = =å, ſo that

X X + da

the Ordinate of the Curve E F cannot be a w X2 + ż: therefore fubfti,

IAC, before the Abſciſſa A E be infinite.
vaax - **

Corollary.

tuting for ż and y their reſpedive Values, we

188. If the Equation of the Curve be y - a=

* - a ; then j= -al --- **, and ☺ +

.
-7

AN 27X--XX av arx **
( ſuppofing x invariable)

25 5
arxaxxt bra

and the Fluxion there.
-6x

-, = 0. Then - 6 x is 0 ; which
av 27 * —- XX

25 nxa? of ( ſupppofing x invariable ) is, j =
becauſe it makes nothing for the Reſolution of the

-6 х! bra arra br²x x²

Queſtion, therefore I put Infini. So, whence brxarr

25 * -47

- XXXV 25XXX

ty ; whence theDenominatot25V x ar is = 0 , b'gut x * is = 6 , and dividing by x* xr, we

and conſequently, the unknown Quantity * (AE) have bxar - br = 0,
armor = 0 and by Tranſpoſition

ago -AXX bris
have y

X

-

-

s

21*

is

6 * =
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bx = artbr, and x = rt- , and conſe Prop. 4 .
b

Let AED be an Arch of a Circle, and B its

quently CES Center , andlet the Property oftheCurve-line
b

AFK be ſuch , that drawing any Ray BFE at

pleaſure,theSquareofFE be equaltotheRect
Hence'tis manifeft, that to have à Point of angle comprehended under theArchAE and a

contraryFlexion , b muſt be greater than a ; given Right-line a. ' Tis requird to find the
for if b ,be leſs than a , then CE wouldexceedCB. Point ( F ) ofcontrary Flexion .

Prop . 3 . 191. Suppoſe the Arch AE = z , the RadiusB A

=r, and the Ordinate BF = y ; then by the Pro

Let itbe requir'd to find F the Point of contrary perty of the Curve a z = rt - ery + j ), and

Flexion in Nichomedes's Conchoid AFK .

D

190. LetB Cbe the Affymptote, and P the

Pole of the Conchoid ; then the Property of the

Conchoid is, that ifyou drawſtraight Lines from

the Pole P to the Curve A F K, as PF, PA, then E

the Segments between the Affymptote and the K

Curvev. g . A B, D F are always equal to a given

Draw P A perpendicular, and F E parallel to

B C , and fuppoſe the known QuantitiesAB =

FD = a; BP= b ; and the unknown Quanti.
A Вties B E = x, EF = ) , and draw D L parallel

to B A, then becauſe the Triangles DLF, PEF,

2 yy- 29

conſequently z = SEé ; and bes
A

cauſe the Se&ors B E e, BF R are ſimilar, it is,E

K

M

D BE ( r ) : BF (V) :: E.
B

H

— 2r
FR and the Fluxion

Line an

下F

;

s

(-13- r ).

0

1

.

1

0

.

.

.

..

.

thereof (ſuppoſing* invariable) is 4yj– 22 j:
P

+ 2999–2 ayy= o. And conſequently you

-are fimilar ; it is DL ( * ) : LF (Vaa - xx) =
Now if we ſubſtitute theſe

リーム
b + * v 12- **

:: PE ( 6 * * ) :FE = y = . Values of me andyy in the general Theorem

bý= * + j', there will ariſe this Equation
* 3 * + aa b x

and conſequently j = Andý ==%- 2yj: 49•j — 8rpige+ rryyj: + rraay

+

-

0 , whence

x 3 W a2x a argo

which by Redu & ion, is 4 js- 12 r yt+ 12 rrj?

2 at6-24x - 3 aabxxx**

493 y y + 3 % go a ay 2 go? A a = o. And

one of the Values of the Root y will be = BF

requir'd.
44 *-** V12-**

by Redu &tion there will ariſe x3 + 3b** - 2
Scholium I.

a abro, and one of the Values of the Root a

will be = 'PF, which was requir'd.
That the Curve A FK, which we may call a Para .

If a be = b, the preceeding Equation will be bolical Spiral, hasá Point of contrary Flexion ,
changed into this other, X3 + 3 4 x*— 22:30, may eaſily appear .

which being divided by * + a the Quotient is **

it 2 4 * - 24 = ó, and conſequently * is = For the Circumference A ED not differing ſen

4+ 34 a. ſibly near A, from the Tangent in A, its plain

from
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N

from the Nature of the Parabola, that the Curve due ::So muſt il. with its growing Intereit , be

muſt be concave towards that Tangent, and that to the Decreaſe of il. at the YearsEnd. ( Then

afterwards the Curvature of the Circumference at 6 l. and 101. per Cent. the Work will ſtand

about its Centre becoming more and more fenfi- thus.

ble, the ſaid Curve muſt beconcave towards the

faid Centre B. As 106. 100 :: 1. .94339 or 18s. 10d ..

110. 100 :: 1. .90909 or 18s. 2 d .

Scholium 2 .

From whence it appears that i l. in a Years

The Points ofRetrogreſſion ofCurvesmay be found Timeat ol, per Cent. decreaſes to 18 s. 10 d. +

by help of firſt Fluxions in this manner,
and at io l . per Cent, to 18 s. 2 d . So that 18 s.

10 d . Ready Money isworth 20 s . to be paid a

192. IftheCurve AMDB be ſuch that the Or. Year hence at ol. per Cont. and 18 s. 2 d . Ready
dinates PM m interſect the fame in two Points M Money is worth 20 s. to be paid a Year hence

and
m,

then that Curve muſt have a Point of Re- at ol. per Cent. And reckoning thus by a

continual Geometrical Proportion decreaſing,

it comes to paſs that 20 s. to be paid 23 Years,

hence , is worth but 5 s.10d . Ready Money:

D That is, 5.5. 10 d . paid now , will in 21 Years

at 6 l.per Cent. per Ann. compl. Intereſt increaſe

to juft 20 s. But at 10 l. per Cent. 20 s. in 21
M Years decreaſes to 2 s. 8d . So that at the Rate

B of Intereſt 2 s. 8 d . to bepaid now, willamount!

to 20 s. in 21 Years Time.

In order therefore to renew a Leaſe of 21 Years

А
that hath but one Year lapſed, at the Rate of sol.

EPP
B

per Cent. I look into the Table of Reverſions be

low, and under the Rate of Intereſt mentioned,

trogreſſion, viz. the Point D ; and to determine and right againſt21 Years in thecommon Angle

the laine itmuſt be obſerv'd that it ( the Abſcilla ) of meeting, Ihave 2 s. 8d . ,which is the Fine

x beſuppoſed invariable, then theFluxion of theto be paid to renew one Year lapſed in the ſaid

Ordinate (when it is greateſt) which paſſes thro? Leaſe, and ſuppoſing the Rent to be il. per Ann.

the Pointof Retrogreſlion D , is equal to nothing ; for it is 21 Yearse're the Leafe is compleated ; in

whence we may find the Valueof A E the Ab- which Time the Fine of 2 s.84. 1. will amount

ſciſſa correſponding to the fame. to 20 $. and therefore by paying that Fine, the

Leaſe may fairly be made up again.
RETURNS of a Trench in Fortification,arethe

Turningsand Windings which runs from the Lines
Suppoſe again there be twoYears lapſed in ſuch

of the Trench , and are, as nearascan be,,parallella Leafe, allowing the ſame Rate of Intereſt.

to the Placeattacked, to avoid being enfiladed. Looking intothe following Table of Reverſions

REVE aliasGereve, ſignifieswith us the Bailiff I find 20 s. to be paid 20 Years hence, is now

ofa FranchiſeorMannor,eſpecially in the Weſtern worth in Ready Money 2 s. ii d . , add this
Parts of England : Hence Sire-Reve or Sheriff

REVEILLE. FortheDrum tobeat the Reveille which is 5 s. 8 d.is theFine to be paid to make

Summ to the former of 2's.8d ., and their Summ

in any Army, is togivenotice that 'tis Day -break, the Leafe to 21Years again, ſuppoſing the Rent to

and that the Soldiers ſhould riſe , and the Centries be il.

forbear challenging.

REVERSIONS, or Eſtates in Reverſion . In Valueis 100l.But that it is Mortgaged ,orLeaſed
Suppoſe an ,Efate in Fee- Simple, whoſe feal

the little Book of Tables for Renewing and Pur- out for 20 Years : What is the Reverſion of it

chaſing College and Church -Leaſes, Printed at worth now , at 6 l. per Cent. Intereſt ?
Cambridge 1700, and recommended by Sir Is.

Newton . By the Table of Reverlions I find il, to be

There is alſo ſhew'd the Conſtru & ion and Uſepaid 20 Years hence, is worth but 6 s . 2 d . 4 ,

of the following Table of Reverſions, which is and multiplying that by 100 , I find ,
calculated for ſeveral Rates of Intereſt. The Ta.

ble fhew's the Decreaſe of 1 l. yearly, according 1. S. d .

to the ſaid ſeveral Rates ; or which is the ſame 100 times 6 s . is 30. CO

thing, it ſhews you what one Pound due at the 100 times 2 d . or 200 d . makes 16

End ofany Number of Years to come( not ex- And 100 times , or 300 q. makes 6 3

ceeding 40, which is the longeſtTerm ſuch Lands

can be leaſed for) is now worth in Ready Money

at 5, 6, 7 , 8, 10, and 12 per Cent. per Ann.

And firſt, What is I l. due á Tear hence, worth Wherefore 31 l. 2 s. 11 d . is the true preſent

in Ready Money now ? Value of 100l . to be paid 20 Years hence.

TheRule is this : Let jool with the Intereſt
How to value the Reverſion of any Lcafe or

ofa Year added to it, be the firft Term in the Annuity : See in the Renewing of Leafes.

Rule of Three ; 100 l, the Second, and il, the

Thisd.(For as 100 l. with its Intereſt going on

10 the End of the Year, is to a bare 100 l. then
A Table

3

1

Summ 31 2 II
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A Table of Reverſions ſhewing what i l . due any Number

of Years hence, under 41 is worth in ready Money at

5. 6, 7 , 8, 10, and 12 l. per Cent.

15 percent. o per cent. 7 per cent. , Sper cent. | 10 p.cent. | 12p.cent .

Y
e
a
r
s.1

S. d. q. S.

d. 9.
S.

d. q . s. d. q. S. d. q. S. d . q .

18 6 0

1
3
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I

2

2

3. 1

4 116 5 1

5 15 8 0

3ןור3

18 10

17 9

16

15 10

14 II
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2 16 3 3 15 10 i
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REVERSION of Series in Algebra, is a Me- demonſtrates) be Finite ; is yet formed by the Re

thod to find a Number from its Logarithın, being volution of an Infinite Area : As in the Figure an

given ; or the Sine from its Ark : TheOrdinate ol nexed.

an Elleplis, from an Area given to be cut off from

any Point in the Axis. Let A be the Centre of the Apollonian com .

mon Hyperbola DCB. AZ one of the Altymp

REVOLUTION : In Geometry the Motion totes, G C an Ordinate equal to the AbſciſaG A.

of any Figure quite round a fixt Line ( which is Compleat the SquareGH. And ſupposing Z to be

called therefore its Axis ) is called the Revolution at an Infinite Diſtance,imagine the Space DCHAZ

of that Figure ; and the Figure fo moving is ſaid to Revolve about the Aſſyin ptoteZA, generating

to Revolve. Thus a Right -angled Triangle revol- thereby the BodyDCHAKEd, called the Hyperbo

ving round one of its Legs, as an Axis, generates licum Acutum : I Say the Conick BodydEGCD is

bythatRevolution a Cone. And to inttance in a Finite and exactly Equal to the Cylinder EKHC :

Cafe very wonderful ; the Body called by Torri- Butyet the Affymptotick Space GCD, which its

cellius Hyperbolicum Acutum , tho’its ſelf ( as hel Revolution generates, is Infinite.

1

W
I
L
i
T
u
m
S
H
I
N
D
I

3

G

B

MITTIIN
IIIIIIII

AА

10 I

XX

For let a Unit, or 1. repreſent the Ordinate: Pound -weight of Gold of the old Standard , was

GC or GA. Then will the Fluent of the Space coined into 45Rials going for 10 Shillingsa piece,

or a proportionable Number of half Rials going
ZGC be = Infinite : And the Fluent at five Shilling apiece : Or,

RIALS Farthings? which went at 2 s. 6 d. In
of the Body dEGC is ** - = xyy= to the 1 H. 8. The Golden Rial was ordered to go at=

IIS. 3d. In 2 Eliz. Golden Rials were coined

Cylinder EH .
at 155. a piece, when a Pound -weight of old

Standard Gold was to be coined into 48 Rials.

RHANDIR in the Diviſion of the Country of In 3 fac, 1. The Roſe Rials ofGold were coined

Wales before the Conqueſt ; what they called a at 30 s. a piece, and the Spurr -Rials at 15 Shil.

Cantrefcontained an hundred Towns,underwhich lings .

were ſo many Commots : Each Commot had 12

Mannorsor Circuits, and two Townſhips: There RIBBING Nails are ſuch as are uſed to faſten

were 4 Townſhips to every Mannor ; and every the Ribbing, or tokeepthe Ribs ofa Ship in their

Townſhip comprehended 4Gavels : And every Gá. Place.

velhad 4 Rhandirs, and in every Rhandir were 4

Tenements. Taylor's Hift.ofGavelKind, p. 69. RIDING Clerk , one of the fix Clerks in Chan

cery , who in his Turn, for one Year, keeps the
RIAL , A Piece ofGold current, for ten Shil. Controllment-Books of all Grants that paſs the

lings : In i H. 6. by Indenture of the Mint, a Great Sealthat Year. Cowel.

RIGHT
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RIGHTAſcenſion of the Sun. To find this by ving taken E S ;from the Chords= 230 30', and

the Projeâion of Part of theAnalemma readily ; ſo draw n EQ ) will find o forthe Sun's place ;

havinggiven either his Place, or Declination . or having the Point ofO firſt, if through it you

draw theParallelrp,you will have Er, the Sun's

In the Quadrant E QZ, draw r p repreſenting preſent Declination . This done, O p will be the

the Parallel of the Sun's Declination ; which (ha-I Sine of the Sun's right Aſcenſion tothe Radius rp

az N

En

B

69

P

E

R

Wherefore (by the Se & or ) ſay as ap, to op :: 1 had from Mr. JamesHodgſon,the WorthyMa

EQ to a 4th Term ; which will be thetrue Sine of ſter of theQueen'sMathematicaíSchool in Chrift's

theSun'sright Aſcenſion : But you may find it in Hospital ; Together with Tables of the Right

the Diagram thus. Set rp from to R, onwhich Aſcenſion,Declination ,Longitudeand Latitude of

Point R asa Centre, and with o pas a Radius, above Fifty of the principal fixed Stars : Moſtof

Tweep an Arkas B : Then a Ruler laid from the Firſt and Second, and ſomefewoftheThird

juſt to touch the Convexity of thatArk B, will Magnitude. All which Tables are fitted for the
find the Point A in the Limb. Then will EA, Enſuing Year 1710 , and will ſerve withoutany

meaſured onthe Chords be the Degrees ofright ſenſible Errour for about Twenty Years to come.

Aſcenſion of the Sun , from the next Equino & ial Their Uſe is ſo eafie that it needsno Deſcription ;
Point. and their Benefit and Advantage is fo Univerſally

and ſo previouſly neceſſary in all . Aſtronomical

Here follow Tables of the Sun's Right Afcen- Calculations, that they muſt have a Place in aCol.

fion,Declination,and Place inthe Ecliptick,which le&tion ofthis Nature.

1

Vol. II. Eeee 2
A Table



Year, 1709.A Table of the Sun's Right Aſcenſion in Hours and Minutes for the Year,

January. April.

D
a
y
s

February.

h. m.

Murch.

h . m .

Fene.

D
a
y
s

h . m. h . m . m h . m.

36 2129
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21
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A Table of the Sun's Declination for the Year 1711 .
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• A Table of the Sun's Declination for the Year 1712 .
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A Table of the Sun's Place in the Ecliptick for 1709.
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A Table of the Sun's Place in the Ecliptick
for the Year 5711.
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A Table of the Sun's Place in the Ecliptick for the Year 17 ! 2 .
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A Table of the Longitude, Latitude, Right Aſcenfion and Declination

of above 50 of the Principal Stars of the Firſt, Second and Third

Magnitude : For the Year 1710.
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: RIGLET, is any ſquare, flat , thin , Piece oftiplication, is done by only joining each Letter in
Wood, likethoſe which are defigned to makethe theRoot to the Preceeding Power with its Uncia ;

Frames of ſmall Pi& ures of ; which are ſo called ,and then removing the ſaid Power, when 'tis fo .

before they are Molded . joinedto theſecond Letter ,one Place forwards, ei,
RINÆÚS, a Muſcle of the Noſe, otherwiſe ther to the rightor Lefi-hand. Thus a atz'ab

called Naſalis; which ſee + bb, the Square or SecondPower of a + b is

ROD -Knights, alias Rad -Knightswere ancient-foundby joining to a + b each Letter of a + b

ly certain Servitors, which held their Landby and removing the Powers to the Right or Lefto

ferving their Lord ón Horſe-back ; or attending hand thus; a joined to a makes a a ; a joined to

him in his Progreſs or Travels on the Road . b makes a b ; and b. joined to a makes another

ROME-Scot was formerly here an annual Tri. ab ;andb joined to b makesbb ; and it will
bute ofa Penny for every Family, and paid to

Romeat the Feaſt of St Peter ad'Vincula, being ſtand thus ; aatab+bbor aa + 2ab + bb. Now

the Firſt of Auguft.

Cambden tells us it was firſt granted byOffa ; from hence it will follow , ( 3) That the Unciæof

but others attribute its Origiual to Ina, King of the ſecond Terın in any ſuch Powerwill always be

the Weſt Saxons; who being in Pilgrimage at the Summ of ſo many Units added together (more

Rome, A. D. 725. gave it as an Alms. It amount- 1.) as there hath been Multiplications of the Firſt

ed to three hundred Marksand one Noble yearly. Root; which will always be determined by the

Of this Mark of Slavery to Rome, our anceſtors Index of the firſt Term in the Power!

frequently complained as a Burden and Scandal And becauſe the Unciæ of all the Intermediate

to the Engliſh Nation : It wasfirſt for bidden to Terms are only removed along withtheirLetters ;

be paid by Edw. 3. Tho' before complained of it alſo followsthatif they are added together theit

in Parliament as a Grievance in K. John's Time, reſpective Summs, muſt produce the true Unciæ
A. D. 1206 . This Payment was abrogated 25 ofthe intermediate Termsin the new raiſedPower,

H. 8. 25. But ſervilely reſtored again 1 and 2 as is plain from the following Table, where the

Phil. and Mary ; and at laſt utterly aboliſhed, Numbersare ſo removed without their Letters,

1 Eliz . 1 .

I I are the 2 Unciæ of a + b and a + b.

ROOT Binomial : To raiſe ( eaſily ) a Bino
Theſe added in the Order as they

mial Root up to any Power aſſign'd.
ſtand, produce the next Rank .

7 The Unciæof the Square, and theſe

Suppoſe a+ b. ( 1 .) If it be a 6 ' tis called a 2 is1 } added again produce the next
Reſidual ; and the Powersof ſuch a Reſidual will Rank or Uncia of the Cube, & c.

be the ſame with the like Powers railed from a

Binomial ( affirmative ) as a + b ; except, that I 3 3 1
Uncia of the Cube.

as the Signs ofthe Powers of a Binomial are all

affirmative: Thoſe oftheReſidualhavethe Signs

+ and — alternately annexed to every other

Term ; as will ealily appear from multiplying
I 4 6 4 The Uncia of the Biqua:

B by it felf, and then the Square ſo found
1 4 6 4 i S drate.

by the Root again, cc.

2. The Indexes of the Powers of the Leading

I 5 10 10 5 1 The Uncie of the fifth

I 5 10 10 5 is Power.

Quantity, or FirſtName a, in all the Powers of

the Binomiala + b do continually decreaſe, and

that in anArithmetical Progreſſion ;asthoſe of b, 1 6 15 20 15 O I 2The Uncia of the

the other Names do after the faineManner encreaſe.
I O IŠ 20 15 O iš sixth Power.

So that if the Indexes of the Powers of a + b

only were required ; when that Binomial is to be

failed up to the ſeventh Power, you will eaſily I 7 21 35 35 21 7 I The Uncine ofthe

perceive that it muſt ſtand thus. } ſeventh Power,

and ſo on, as Mr.Ward hath well obferved in his

a7 + ao b it as brita4.b3 tai bu+a+ bs +ab +b7. young Mathematicians Guide, p. 157 , 158.

3. Where 'tis eaſy to obſerve that the firſt and If therefore you take the Numbers in the laſt

laſt Term are purePowers of the ſingle Quanti- Row of the Table above, and prefix them to the

ties a and b, and are both ofthe ſame Height : ſeveraland proper Letters in the7thPowerof a + b ,

As alſo that the Summ of the Indexes of any two you will compleat all the Terms with their feve

Letters joined together in any oftheIntermediateral Uncia, and it will ſtand thus ;

Terms, do always make up the Index of the

higheſt Power. a? + 7a6b + 21 ay b + 35 a * b} + 35c3b4+21 a' bs
4. The next Work therefore is only to find the + 7a bo + b7

Unciæ ; which may be done by conſidering,

( 1) That the Uncia of every ſingle Letter, and And further from obſerving that the Uncia of

of every ſingle Power, how high foever it be is an the firſt Term in all the leveral Powers of a

Unit, or (1),which neithetmultiples nor divides. Binomial, are a Series of Units, whoſe Summ

(2) Thatall the Powers of any Binomial are na- is every where the Unciaof theſecond Term ;

turally raiſed by multiplying thePreceeding Power and that theUnciæ ofthe ſecond Terin, are a Se.

intothe Original Root : Which in Algebraick Mul-/ries of Numbers in natural Arithmetical Progreſ
Vol . II, lion ;
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fion ; as 1,2,3,4,5,6,7,6gc. WhoſeSumm is everythe Unciæ of the two Remaining Terms must be

where the Unciæ of the next Superior Power in 21, 7, and 1 .

the Third Term , CC. He deduces this General

Rule for finding the Unciæ of any Power of a A New , Exact and Eafie Met hod, of finding the

Binomial, Viz . Roots of any Equations generally, and that

Multiply the Index of the Firſt Letter of any without any previousReduction. By Mr. Edm .

Term into its own Uncie, and divide the Pro- Halley, Geometry Profeſsor at Oxford.

duet by the Number ofTerms to that Place, and

the Queſtion will be the Uncia of the next Sub- The principalUſeof the Analytick Art, is to

ceeding Term , forward . Thus in the laſt Ex- bring Mathematical Problems to Equations, and

ainple,
to exhibit thoſe Equations in the moſt fimple

Terms that can be. But this Art would juſtly

1. The Index of a ? ( the Firſt Term ) will be ſeem in ſome degreedefe &tive, and notfufficient

the Uncia for 7 a' b , the Second Term . By Analytical , if there were not ſome Methods,

by the help of which , the Roots ( be they Lines

or Numbers) might be gotten from the Equations

2. Then = 21. That is the Index of as in that are found, and ſo the Problems in that re

fpect be ſolved . The Ancients ſcarce knew any

the Second Term multiplied by its Uncia 7; and thing in theſeMatters, beyond Quadratick Equa
the Produd 42, divided by 2, the Numberof tions. And whatthey writ ofthe Geometrick Con

TermstothatPlace, quotes 21 , the Uncia of the Atruction offolid Problems, bythe helpof thePa

ThirdTerm .
rabola, Ciſoid, or any other Curve, were only

particular thingsdeſign’d for ſomeparticular Ca
21 x 5 les. But as to Numerical Extraction , there is

3. Again, = 35. The Uncia oftheFourth
every where a protound Silence ; ſo that what

3
ever weperforın now in thiskind, is entirely ow

35 x 4

Term , and

= 35, will be the Uncia of the ing to the Inventions of theModerns.

And firſt of all, that great Diſcoverer and Re

4 ſtorer of the Modern Algebra, Francis Vieta, a

Fifth Term , &c . bout 100 Ycars ſince, thew'd a general Method

4 You may obſerve here thatthe Unciæ do in- for extracting the Rootsof any Equation , which

creaſe, only 'till the Indeces of the TwoLetters be publi'd underthe Title of, A NumericalRe

become equal , or change Places ; and then the ſolution of Powers,&c. Harriot, Oughtred ,and

Reſt oftheUnciæ do decreaſe, asthe former in others, aswell of ourown Country , asForeigners,

creaſed : So that 'tis enoughto findthe Unciæ of ought to acknowledge whatſoever they have writ.

halfthe Numberof Termsin any Power, and then ten upon this Subject, as taken from Vieta. But

the Reſt may be eaſily prefixed.
what the Sagacity of Sir IS. Newton's Genius has

And when all this is conſidered, the Value and perform'd in this Buſineſs, wemay rather conje

Expeditiouſneſs of thatShort Theorem of Sirlfaac &ture ( than befully aſſurd of) from that ſhort

Newton , for finding the Unciæ ofa Binomial,will Specimen given by Dr. Wallis in the94th . Chap

be underſtood and admired, Viz . ter ofhis Algebra. Andwe muſtbe forc'd to ex

pect it , 'tillhis greatModeſty Mall yield to the In

Suppoſe m the Exponent of any Power : Then treaties of his Friends, and ſuffer thoſe curious

Diſcoveries to ſee the Light.
- 3

Not long lince (viz. A. D. 1690.) that excellent

PerſonM. Joſeph Raphſon ,F.R.S. Publiſhidhis U.
3 4

niverſalAnalyſis of Equations, and illuſtrated his
4 m

6
Method by plenty of Examples ; by all which he

Cc. be a Series for the has given Indications of a Mathematical Genius,

5
6 7 from which the greateſt things may be expected.

Unciæ of the powers of any Binomial involved By this Example, M. de Lagney, an Ingenious

infinitely . Profeſſor ofMathemanicks at Paris, was encou

rag'd to attempt theſameArgument , but he being

As, Suppoſe you would have the Unciæ for the almoſt altogether taken up in extracting the Roots

9th Power of a + b . Then m = 7, and by the of pure Powers ( eſpecially the Cubick ) adds
butlittle about affected Equations, andthat pret

Theorem I * = 7 will be the Uncia, ty much perplex’d too, and not ſufficiently de
monſtrated. Yet he givestwovery compendious

Rules for the Approximation of a Cubical Root ;

and that 7 * -
one a Rational, and the other an Irrational one.

= 21 will be the Encia for Ex. gr. that theſide of the Cube a a a + b, is be

the Third Term : And again , That 21 X
ab

at & vi aa + b
3

= 35 will be the Uncia for the Fourth Term .
3 44 a + b tža.

3a

3

35 will be the Uncia of
And the Root of the sth Power 45 + b, he .

makes

4 .

theFifth Term ; and conſequently by goingback- = žatvast b

wards ( as in Art . 4. above ) you will find that ae ( where note ,

54 that

m -O m · I M 2 m

will 1x

I

m 5 m
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that 'tis į a a, not a a , as'tis erroneouſly Prin .

ted in the French Book.). Theſe Ruleswere com- manner, will be found to be a tv ita amb
municated to me by a Friend, I having not ſeen

theBook ; but having by Trial found the good 30

neſs of them , and admiring the Compendium , and this Formula comes fomething nearer to

was willing to find outthe Demonſtratio
n
. Which the Scope, being erroneous in point of exceſs,

having done, I preſently found that thefameMes as the other was indefect, andismore accoma

thodmight be accommodatedto the Reſolution of modated to the Ends of Pra & ice, ſince the Re
all ſorts of Equations. And I was the ratherin- ftitution of the Calculus, is nothing elſe but

clin'd to improve theſe Rules, becauſe I ſaw that the continual Addition or Subftra &tion of the
the whole thing might be Explain’d in a Synopſis ;

and that by this means, at every repeated ſtep of Quantity according as the quantity e can
the Calculus, the Figures already found in the

30

Root, would be at lealtTrebled ,which all otherhe known. ' So that we ſhould rather write
ways, are increaſed but in an equal Number with

the given ones. Now, the fore-mention's Rules
va + b - eee

are eafily demonſtrated from the Geneſis of the

Cube, and the 5th Power. For, ſuppoſing the
+ { a, in the former caſe, and in

fide of any Cube = ate, the Cube ariſing from

thence, isa a a + 3a4e + 3aee teee. And con

ſequently, if weluppoſe 4 aa the next leſs Cube, the latter,į atvia a teee- h

to any given Non-cubick Number, then eee will But by either

be leſs than Unity, and the Remainder b, will = 3a

the other Members of the Cube, 3a4e + zae e ofthe two Formula's, the Figures already known

Heee. Whence reje &ting eee upon the account in the Root to be extracted, are at leaſt Tripled;

of its ſmallneſs, we have b = 3 aae + 3aee. which Iconclude will be very grateful to all the

And ſince ade is much greater than a ee, the Students in Arithmetick ; and Icongratulate the

b Inventor upon the Account of his Diſcovery.

quantity will not much exceed e ; ſo that

3 4
But that the Uſe of theſe Rules may be the

better perceiv'd , I think it proper to ſubjoin
b b

an Example to two. Let it be propos'd to find
putting e = then the quantity the ſide of the double Cube, or a aa + b = 2

3aa 3 batzee
b

( to which e is nearly equal ) will be found
Here a = 1,and = and fo { + v 17,0r 1 , 26,

b b ab 34

that is

willbe found tobe the true fide nearly. Now , the
3aa + 3 ab 3 aatb gaa + b

Cube of 1 , 26 , is 2, 000376 , and ſo o , 63 t

344

✓ 139694,0000376

And fo the ſide of the Cube e a a ts will be or 0, 63 +1 , 39680052

ab 3, 78

4+ which is the Rational Formula of 91005291 = 1, 259921049895 —; which in 13

Figures, gives theſide of thedouble Cube, with

M. de Lagney:
But now, if a a a were the next very little Trouble, viz. By one only Diviſion ,

greater Cubick Number to that given , the ſide and the Extra&ion of the ſquare Root ; when as

of the Cube a aa - b , will after theſame man- by the common way of working, how much

ab

pains it would have coft, the Skilful very well

know . This Calculus a Man may continue as
ner be found to be a

And this eaſyfaras he pleaſes, by encreaſing the Square by

and expeditious Approximation to the Cubick the Addition of the Quantity which Corre

Root, is only ( a very ſmall matter ) erroneous 34

in pointof defeit, the quantity e, the Remainder
of the Root thus found, coming ſomething leſsaion, in this caſewill give, but the encreaſe of

than really 'tis.
Unity in the 14th Figure of theRoot.

Exemp. 2. Let it be propos’d to find the

As fortheIrrationalFormula, 'tis derived from fides or a Cube equal to that Engliſh Meaſure

the fame Principle, viz. b = 3aae + 3aee, or commonly call'da Gallon, which contains 231

b

folid Ounces. The next lefs Cube is 216 ,

-=aetee, and ſo v * a a + b = ate, and and ſo for the firſt Approximation , we have

whoſe fide 6 = a, and the Remainder 15 = b ;

3a

30

3 + v9 † 5 = the Root. And ſince v 9,8333 ...

v 12a + b + ja =ate, the Root fought.
6

34 is 3, 1358 ... , ' tis plain that 6, 358 = a te.

Alſo the ſideof theCube saab, after the ſame Now, let 6, 1358 = a ; and we ſhallhave then for
Vol. II. G8882

its

or

9
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3 aatb
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b

10a

ma

ab

- = 1

itsCube 231 , 000853894712, and according to the b ab

Rule,3,0679 + V9,41201041— ,000858394712 Via + b = a + ' saa t-, or a +
V

3a

18, 4070

3 aaa + b

ab

is moſt accurately equal to the ſideof the gi- v *** + b = a + jaat or at

ven Cube, which within the Space of an Hour, 644

I determind by Calculation to be 6. 1357924

40++ b

3906195897, which is exact in the 18th Figure,

b ab ,

defective in the 19th . And this Formula is devas + b = + " saat= fa -sora to

ſervedlyperferable to theRationale, upon the Ac
sas + 2b.

count of the great Diviſor, which is not to be b ab

inanag'd without a great deal of Labour ; where

as the Extraction of the ſquare Root, proceeds
' orat

15 at 6 a + {b.
much more eaſily , as manifold Experience has

taught me.
b ab

Via7 +baat 33 aat , orato

But the Rule for the Root of a pure Surſolid, 2125 747 + 3b .

or the gthPower, is of ſomething a higher Enqui.
ry , and doesmuch more perfectly yet do the bu- And ſo alſo ofthe other higher Powers. But if

fineſs; for it does at leaſt Quintuble the given a ware affumed bigger, than the Root fought

Figures in the Root, neitheris the Calculusvery ( which is done withfome Advantage, as often as

large or operoſe. Though the Author no where the Power to be reſolved , is much nearer the

thewshis Method of Invention, or any Demon - Power ofthe next greater whole Number, than

ſtration, although it ſeems to be very much want of the nextlefs) in this caſe,MutatisMutandis,

ing , eſpecially fince all things arenot right in the we ſhall have the fame Expreſſions of theRoots,

printed Book, which may eaſily deceive the Un- Viz .

Skilful. Now the 5th power of the ſide e teis

compos'dof theſe Members, as + 50+ e + 10 ale
ab

+ 102 83 + 5 eet tes = 'as + b ; from whence Van - bayan - b, or a

b = 5 4+ e + 10 adet + 10 a'e' +5 a et, rejeeting 200mb.

es becauſe of its ſmallneſs.
b

b Nias - b = it aday or a

Whencealet 2 a e' + 2 nel tes, and 34 34 - b

sa ,

V
b 2B

adding on both ſides a4, we ſhallhave | = a + aa - , or do

баа 44b

54
b 4b

= viatae + € + 2 a e?te = ”40.4mb= a + saam

tae tee. Then ſubftracting asfrom both tides,
525-26

b ab

{a tewill= V V8 +baa to which is v « - b= 42 +
Isa* 64-b.

5a b ab

Va -bat ' ad

+ b -
2185

787-3b.

5*

theRootof the Power as the. But if it had
Aud within thefe two Terms, the true Root is

A — b ( the quantity of a being too great) the ever found, being fomethingnearer to the Irratio

nalthan the RationalExpreſſion . But the qnanti

ty e found by the Irrational Formula, is always

Rule would havebeen thus, ža + ' V 4 ar-bejaa too great, as the Quotient reſulting from the Reo

5a tional Formula, is always too little. And con

and this Rule approaches wonderfully , ſo that ſequently, ifwehave+ b the Irrational Formu.

there is hardly any need of Reftitution .
la gives theRoot ſomething greater than it ſhould

be , and the Rational fomething leſs. But con

Butwhile I conſidered theſe things with myſelf, trary -wiſe if it be - b.

I light upon a General Method for theFormula's

of all Powers whatſoever, and , ( which being the Extra &tionofthe Roots of pure Powers:which
And thus much may fuffice to beſaid concerning

handſome and conciſe enough) I thought I would

not conceal from the Publick .
notwithſtanding, for common Uſes, may be had

much more calily by the help of the Logarithms.

Theſe Formula's, ( as well the Rational as the Butwhen a Root is to be determin’d very accu
Theſe Formula's, (as well the Rational as the rately, andthe

Logarithmick Tableswillnot reach
Irrational ones) are thus .

ſo far ; then we muſt neceffarily have recourſe to

ab thefe, or ſuch like Methods. Farther ; the Inven

waa + b = naa + b , orat tion and Contemplation oftheſeFormule, leading

2aatik me to a certain Univerſal Rule, for adfe &ted E.

quations

1

Ord

10 23

or a

ord
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quations (which I hope will be of uſe to all the 213 + Q+ 4 a? e + 6 a el 4 a ei tese

Students in Algebra andGeometry) I was willing -dzis- dai dae - de?

here to give ſomeaccountofthisDiſcovery, which
I will do with all the perſpecuity I can,' I had + c2 = tcace

givon at No. 188 ofthe Tranſactions, a very ea- = + 10000 4000 e +600 e ė 40 ten
lie and general Conftru &tion of all adfected Equa. 300 бо е

3ee

tions, not exceeding the Biquadratick Power ; 75€
fromwhich time I had a very great deſire ofdo .

ing the ſame in Numbers. But quickly after Mr.

Raphſon ſeem’d in great Meafure to have fatisfied. + 450— 4015e + 5970e - 40e5te = 0
this Deſire, till Mr. Lagney by what he had per

form'dinhis Book, intimated thatthe thing might The Signs + and with reſpe &tothe Quanti

be donemore compendiouſly yet. Now, my Me. ties e ande', arelett as doubtful, 'till itbeknown
thod is thus.

Let z theRoot of any Equation , be imagin ' whether e be Negative or Affirmative ;

tobe compos'd of thepartsa+or-e, of which thing creates fome Difficulty,ſincethatin Equa

let a be asſum'd as near z as is poſſible ;which tions thathaveſeveral Roots,the HermogeneaCom .

isnotwithſtandingnot neceßary,but only commonencreaſedby the minutequantity 4, and on theparationis as they term them are oftentimes

dious. Then from the Quantity a 5 e018- contrary,that being increaſed,they arediminiſhed:
lettherebeform'd all the Powersof % ,found in Butthesignof é is determin’d from the Signof

the Equation, and the NumericalCo-efficients be the Quantiły b. For taking awaythe Reſolvend
reſpectivelyaffix'd to them ; Then let thePower from theHomogenealform of a ;theSign ofse

the given Parts ( in the firſt Column where eis |(andconſequentlyof the prevailing Parts in the

not found )which they calltheHomogeneum Com Compoſitionof it) will alwaysbe contrary to the

parationis
, and let the difference be + b . In the Sign of thedifference b. Whence'twillbe plain,

next place, take the Summ of all the
Co-eficients iy whether a be takengreater or leſs than the

whether it muft be + e, or - e ; and conſequent

of e in thefecond Column, to which put= s. True Root. Now the quantity e is = įs

Laſtly, in thethird Column let there be put down

the Summ of all the Co -efficients ofee, which

Summ call t . Then will the Root z ſtand thus V Ass - bt, when b and t have the ſame Sign ,

sb

in the Rational Formula ,viz . zaat

ss + tb

and thus in the IrrationalFormulaviz.
but when the Signs aredifferent,éis=Viss + bt

z = aFiss +vssF bt ; which perhaps it
- * s. But after it is found that it will be es

let the Powers e, es, and es , & c. in the Affirına.

tive Members of the Equation be made Negative,

may be worth while to Illuſtrate by ſome Exam- and in the Negative be made Affirmative; that is,

ples. And inſtead of an Inſtrument,let this Table let them be written with the contrary Sign. On

ferve, which ſhews the Geneſis of the ſeveral Pow . the other hand, (if it be + e) let thoſe fore-men

ers of a + e, and if need be, may eaſily be conti- tion’d Powers be made affirmative in the Affir.

nued farther; which for its Uſe Imay rightly call mative, and the Negative in Negative Members

a General Analytical Speculum . The foremen of the Equation.

tioned Powers ariſing from a continual Multipli. Now we have in this Example of ours, 10450

cation by a te( = z ) comeout thus with their inſtead of the Reſolvend 10cmo, or b = + 4503

adjoined Co efficients : See the Table. But now , whence it's plain that a is taken greaterthan

if it be a -E2, the Table is compos'd of the the Truth, andconfequently, that’tis - e. Hence

ſame Members, only the odd Powers of e, as e, the Equation comes to be, 10450 — 4015e +

e ', es , e are Negative, and the even Powers, as 597 ee4e8 tet = 10000. That is, 450-40154

et, et, e , Affirmative. Alſo let the Summ of +597 e e=0; and ſo 450 40152 - 597 e e ,

the Co - efficients of the ſide e , bes ; the Summ

of the Co -efficients of the Square ée = t, the orbscofee,whoſeRoot e = 13 - vissabt,

Summ of the Co-efficient of e; = u ; of es= w ;

of es=x ; of esof es y , &c. But now , fince e is

ſuppoſed onlya ſmallPart of the Rootthat is to

be enquir'd , all the Powers of e, will be much
; that is in the preſent caſe,

leſs than the correſpondent Powers of an and ſo
4tt

far the firſt Hypotheſis ; all theſuperior ones may
2007 - 3761400

be rejected ; and forming a new Equation, by
,from whence we have

ſubſtituting ate = , we ſhallhave ( as was
597

ſaid ) + b = I seattee. The following Ex- the Root fought, 9, 886, which is near the Truth .
amples will make this more clear,

But then fubftituting this for a ſecond Suppofiti

on , there comes a tesz, moſt accurately 9,

Example 1. 8862603936495 ſcarce exceeding the Truth

Let the Equation 2.- 32 + 752= 10000, by a in the laſt Figure, viz. when visstbt

be propos’d. For the firſtHypotheſis, let a 10,

and fowe havethis Equation ,

tť

b

or

2t t
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-sse. And this (if need be) may beyet much

farther verified, by ſubftra&ting ( if it be te ) Example III.

fue + { et

the quantity
from the Root before Let us take the Equation zt - 802;+ 1998

Vissttb
14937 2 + 5000 = 0, which Dr. Wallis

uſes Cap. 62 of his Algebra,in the Reſolution of

kue - e a very difficult Arithmetical Problem , where by

found ; or ( if it be - e) by adding Vieta's Method he has obtain'd the Root most ac

V SS-- tbcurately ; and Mr. Raphſon brings it alſo as an

to that Root. Which Compendium is ſo much Example of his Method, Page 25, 26. Now this

the more Valuable, in that ſometimes from the Equation is ofthe Form , which may have ſeveral

firſt Suppoſition alone, but always from the fe- Affirmative Roors, and ( which increaſes theDif.

cond, a Man may continue the Calculus (keepingficulty ) the Co-efficientsare very great in refpe&

the fame Co-efficients ) as far as he pleaſes of the Refolvend given .

It may be noted , that the fore-mentioned Equati

on, hasalſo a Negative Root, viz , z = 10,26 ....
But that it may be the eaſier manag'd, let it be

which any one that hasa Mind, 'may determine divided, and according to the known Rulesof

more accurately.
Pointing, let - 2 + 8 23 — 202 t. 1523095

( where the quantity z is of z in the Equati.

on propoſed ) and for the firſt Snppoſition , let a
Example II. = i . Then t - se- 2e + 40 - et- og

5 = 0 ; that is, I = 5e + 2ee ; hence es

Suppoſe zi — 172 + 542 = 350, and let a

10. Then accordingto the Preſcript of the Rule, viss tbt- is = 37–5, and fo z=

+ z = a + 34ė + 3 aete
t

-dz² - da? 2 dae da²
4

+ c2 = catce
1, 27 ; Whence 'ris manifeſt that 12,7, is near

the true Root of the Equation propoſed . Now

b Secondly, let us ſuppoſe z = 12,7, and then ac

That is, + 1000 + 300 e + 30e* te
cordingto the Directions of the Table ofPowers,

there ariſes

1700 340 e

+ 540 + 54 e
b zi

350
-2601494641–8193,532e - 967,74e - 50,803.es

+163870,640 +38709,60 e + 3048 e + 80e

Or ,
€

$ 10 + 14e + .13ee te = 0. Now , -322257, 42Now , --322257, 42 - 50749,2 - 1998

lince we have - 510, it is plain, that a is alſu- +189699, 9 + 14937 e

med leſs than the Trnth, and conſequently that - 5000.

e is Affirmative. And from ( the Equation )
That is, + 298,0559-5296 132 e +82, 26 cm

510 = 144 +13 e*, comes e = vbt + $sss $ 29,24-30; And fo — 298, 65593
5296 ,132e + 82 , 26 e e, whoſe Root e (accord .

-

t

-

17e?

t

or

1
1

ing to theRule )= is- viss .
btcomes to

V 6676-7

Whence z = 15, 7 ... , which
t

13

2648, 066 - N 6987686, 100022=
is too much, becauſe of a taken wide ; therefore

Secondly, let a = 15, and by the like ' way of 82, 26

Reaſoning, we ſhall find e = is - viss -- tb :05644080331...... = leſs than the Truth. Due

that it may be corre&ed , ' tis to be conſider'd that

e} - { et , 0026201
ft

is, 00000099,

109V 11710 vss - bt

and conſequently z =
26439423 ...

and conſequently e corrected , is = 0564470448.28

And if you deſire yet more Figures of the Root,

14, 954068. If the Operation were to be repeat- from the e corrected let there be made
ed'the third time, the Root will be found confortüei - tex = 0, 43105602423 .. and

mable to the Truth as far as the 25th Figure ;

but he that is contented with fewer, by writing
tb + te inſtead oftb, or ſubſtraating oradding - V485 - bt - tuei + te orwhich is all one,

to the Root before found, will 2648, 066 – V 0987685, 67496597577
Ness #tb

preſently obtain his End. Note, the Equation 82, 26

propoſed, is not explicable by any other Root: 205644179448074402 = e ; whencea te = %
becauſe the Reſolvend 350, is greater than the the Root is moſtaccurately 12, 75644179448

17 d 0744C2 ... as Dr. Wallis found in the fore.

Cube of -, of mentioned Place ; where it may be obſerv'd,

3 3
that

t

3



ROO ROT

1

Ss + tb

that the repetition of the Calculus does ever trieſ Root are deſired , ' tis the beſt to makea new Sup .

ple the true Figures in the aſſumed'a, which the poſition, and repeat the Calculusagain: And then
a new Quotient tripling theknown Figures of the

žue - et

does quintuple ;
Root, will abundantlyſatisfie even themoſtScru.

firft Correction , or
pulous.

Viss-bť

which is alſo commodiouſly done by the Loga- ROOTS of Plants are, either

rithms. But the other Correction after the firſt,

does alſo double the Number of Figures, ſo that 1. Fibrous, which ſendout only ſmall Strings

it renders the aſſumed altogether Seven -fold ; yet from the Bottom of the Plant; diftinct froin

the firft Correction is abundantly fufficient for A- each other.

rithmetical Uſes, for the moſt part.

2. More thick or Groſs, which have a Body

But as to what is ſaid concerning the Number of thick and groſs, either branched out into Sub
Places rightly taken in the Root, I would have it

diviſions or Aris ; or elſe ſending out Fibres

underſtood ſo that when a isbut part diſtant from from it all along.

the true Root, then the firſt Figure is rightly aſſu .

med ; if it be within a part, then the two firſt Theſe laſt are either

Figures are rightly aſſumed ; if within abs and

then the three firſt are fo ; which conſequently Carnous, which are either

inanag?d according to our Rule, do preſently be s 1.6Broad and Swelling .
come nine Figures.

2. Long and Slender , which commonly are
It remains now that I add ſomething concern- more hard and woody.

sb

ing our Rational Formula,viz. e =
The Broad and Swelling are

1. Bulbous, which confift but of oneGlobe or

Head , and ſend out Fibres from the
which ſeems expeditious enough, and is not much
inferior to the former, ſince it will triple the given

Bottom , and are either

Number of Places, Now having formed an E.
Squammoſe, or Scaly, as Lilies or Mara

tagon .

quation from a te = 2, as before, it will pre

ſently appear, whether a be taken greater or leſs

than the Truth ; fincc se ought always to have
Coated, which are involved in Skins or

a Sign contrary to the Sign of the Differenceof Coats, as Cepa, Hyacinthus, Allium , &c.

the Reſolvend,and itsHomogenealproduced froma.

Then ſuppoſing + b + seta - tee = , the
2. Tuberous,which are of a carnous,folid ,and

Diviſor is ss - tb, asoften as t and b have the
like-continued Conſiſtence ; and theſe ei .

ther

ſame Signs ; but it is ss + bt, when they have

different ones . But it ſeems moſt commodious for ( 1. Simple, with but one Globe or Head,

as Rapa, Crocus, &c.
b

Pra &tice, to write the Theorem thus, e
2. Manyfold, as Afphodelues, Peonia,&c.

tb

+ ſince this way the thing is done by one Mul-I Long Roots are either
1. Sarmentous ( i . e . ) Twiggy or Branchings

which ſhoot or creep out tranſverſe,or in

tiplication and two Diviſions, which otherwiſe
breadth : Of theſe fomeare Geniculatæ ,

would require three Multiplications, and one Di- Knotty,or Jointy,as Couch -Grafs,Mints,
viſion . (&c .

2. Cauliformes ( i.e.) Steniny or Stalkywhich
Let us take now one Example of this Method , Thoot down deep directly ; though ofien

from the Root ( of thefore -mention’d Equation ) Thooting out Fibres and Strings from the

12, 7 ... where great Stem ; which alſo itfelf is fome

298, 6559 — 5296, 132e + 82, 26 e e + 29,
times divided or branching.

+ t tu

ROTATION, is a Term commonly uſed in
b tb

Geometry for the Circumvolution, or Motion of
2 ei - et = 0, and ſo e ; that is , let any Surface round a fixt and immoveable Line,

which is called the Axis of its Rotation. How

tb Solids which are thus, by the Rotation of a Plane

it be as s to t, ſo b to = 5296, 132 ), 298 , round an Axis generated, may be Meaſured or

Cubed : The ingenious Mr. Abr.deMoivre ſhews

0559 into 82 , 26 ( 4 , 63875 ... wherefore the very expeditiouſly in his Specimens of the Uſe of

the Do& rineof Fluxions, Printed in Phil. Tranf.
tb

N. and in Vol . 2. of the Miſcellanea Curioſa, P.
Divifor is sa 5291, 49325 ..... ) 298, 131thus: For the Fluxions of fuch Solids take

the Product of the Fluxion of the Abfcifſa multi

0559 ( 0,056441..... = e, that is, to five true plied by the Circular Baſe : and he gives this In .

Figures, added to the Root that was taken . But Itance : Suppoſe the Ratio ofa Square to the Cir

this Formula cannot be corrected , as the foregoing

Irrational one was ; and ſo if more Figures of the cle inſcribed be as - : the Equation, expreſſing the
Nature

7

+6

C

S

S

n
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Nature or Property ofany Circle, wheſe Diame- the Keel an Angle of nearly 55 Degrees. And ja

order that this inay be preciſely done, he adviſes

48x * — ** to put a Cleat on theSweep in the Gun-Room,

ter is d ; isyy = dx- **. Theref. and to diſpoſe it ſo, that the Arch contain'd be.

tween the Keel and Cleat may be of this Num

is the Fluxion of a Portion of the Sphere ; and ber of Degrees ; and that the Tiller of theRud.

conſequently the Portion it ſelf4 { dx * — *** , der oughtto be ſome how ſtopt, fo that itcannot

4 dx x'- *'s go beyond this Mark ; for if it paſſes it, it willdo

And the Circumſcribed Cylinder is more hurt than good.

Therefore the Portion of the Sphere is to the Cir- RULE - Sliding. Of this uſefuland ready In

cumſcribed Cylinder, as įd - xtod- *.
ſtrument there are ſeveral Sorts made ; as one by

Partidge, anotherby Everard , a third by Hunt:

ROTHERNAILS, or Rudder-Nails, are ſuch TheGround and Reaſon of all which isone and

as have a very full Head ; and are uſed to faften the ſame ; as may be ſeen in the ſeveral Treatiſes

the Rudder - Irons in Ships.
written by the authors above-named ; to explain

ROUNDNESS,The round Globular or Sphe- and ſhew the Uſe of their ſeveral Rules. I ſhall

ricalForm , which Pebbles, Fruits, Berries, Eco give you here in ſhort the ſeveral Uſes and Ad

are adorned with ; and which Drops of Water or vantages of all of them.

Quick -filver, Eco Bubbles ofAir Linder Water or Seth Pertidge calls his the DoubleScale of Pro

lome ſuch Liquor, melted Oil, & c. do generally portion ; becauſe the Scales or Lines upon it are all

puton , ſeems to ariſe from the Incongruity of Double, which are theLinesuſually call’d the Ar.

their Particles, with thoſe of the ambientFluid ; tificialLines, ofNumbers, Sines, and Tangents;

which prevents them from coaleſcing together, and whoſe Invention and Uſe is owingtoMr.Gunter :

by preſling upon them , and environing thein all Thele you will find deſcribed, and their Nature

round equally, turns them into a round Form. explained in this Lexicon, under theſewords. On

This ſeems plain, as Dr. Hook hath long ago well the sides of his Double-Scale, are uſually ſet a

obſerved from the way of making ſmallround Line of Inches; or of Foot and Inch- nieafure ;

Shot of ſeveralSizes, without cafting the Lead and there may be put a Gage-Line, a Meridian

into anyMolds, from Drops of Rain being for. Line, and a ScaleofEqualParts, Lines of Chords;

med in their falling into round Hail-ſtones ;and and forBoard of Timber-Meaſure, according as
from a Drop ofWater falling upon ſmall Sand, or any one pleaſes,or his Occaſions require.

Duſt, which will ſtrait produce an Artificial round Everard'sandHunt's Sliding-Rules are thicker

Stone : And from the finall round red -hot Balls and ſquarer, ſo that there are two Sliding Pieces,
( eaſily ſeen with a Microſcope )which are formed whichcan be fitted to either Faceofthe Rule ; on

by the Colliſion and Fuſion ofine Flint and Steel one ofwhich there are uſually Two Double Lines

in ſtriking Fire, and perhaps the Principle ofGra- of Numbers, made to ſlide againſt ſuch another

vitation,is principally concerned in this Matter. DoubleLineplaced above themmarkedo, and a

Single Line of Numbers placed below mark'd D.

ROUNDS, in a Garriſon, is a Night-Watch Theſe in Everard's, which I ſhall deſcribe, are

commanded by an Officer that goes round the marked with B and C , and on the back of this

Rampart of the Garriſon, in order to liſten ifany Sliding -Piece, is a Treble Line ofNumbers mar.

thing be ſtirring without the Works, to ſee that ked E , together with aLine of Segments.

the Centries are watchful, and upon Duty, and The other Sliding-Piece hathon one side a

that all things be in good Order. In ſtrict Gar- Lineof Artificial Sines and Tangents, to ſlide a

riſons, the Rounds go every quarter of an Hour, gainſt two ſuch other on the Sides ; andonthe

that the Rampart may be ſtill furniſhed. The other Side is another fuch Line of Sines, and a

Centries ought to challenge at a Diſtance ; and to Line of verſed Sines. Either oftheſe Sliders are

teft their armsasthe Rounds paſs, and to let no made to fit in , on each Face of the Rule.

one come nearthem. When the Round is near the On one Edge or Sideof the Rule, are uſually

Corpsdegarde,the Centry callsaloud ,Who comes placed the NaturalLines of Chords, Sines, Tan.

there ? Andwhen the Anſwer is The Round,heſays , gents and Secants, for Spherick Projection , with

Stand ; and then calls for the Corporal of the a finall Scaleof Equal Parts ; and one of Lati

Guard, who draws his Sword , and calls alſo , tudes, Hours, and Inclination of Meridians for

Who comes there ? And when ’ris anſwered, The Dialling : As alſo a Line of Rumbs, and M. L. for

Rounds; · he that hath theWord muſt advance, Navigation : and on the other Side or Edge, be

and deliver theWordto theCorporalwho receives fides "Inches and Foot-Meaſure , is a large Scale

it with his Sword pointed at the Giver's Breaſt. of Equal Parts, with a Meridian Line placed

by,to graduate Sea -Charts, cc. The Uſes ofall

ROUT, in the Law -Tenſe, is an Aſſembly of which,you will find under their Names.

three or more Perſons, who are going forcibly to

conimit an unlawful A & , though they do it not : The firſt Thing to be learned on the Scale , or

For if it be done ' tis a Riot. Rule, is how to count or number, in the leve,

ral Lines of Numbers; for as for Sines, Tangents,

RUDDER of a Ship : The French Author of Sc. there all is eaſie.

a late Book about the handling or working of

Ships at Sea , in Chapt. 7. Propoſes to demon- 1. Know thien that every Line ofNumbers is

ſtrate what the Angle is, whichthe Rudder ofa a Line of Geometrick Proportion, divided firſt in

Ship ought to make with lier Keel, in order to to 9 UnequalParts, which may be called Primes ;

Stay or Bear up, the fooneſt that is poſſible: And theſe are marked with the 9 Digits,1,2,3,4,5, & c.

he faith the Tillerofa Rudder oughtto make with Each of theſe Prinzes is ſubdivided intoten other

Parts
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or 20 .

Parts, called Tenths : And each Tenth is either All Numbers which after the firſt Figure have

divided, or ſuppoſed to befo, into 10 other Parts only Cyphers, are repreſented at the fame Point :

which may be called Centeſms, or Hundredth:- As 20, 200, 2000, & c. are all repreſented by 2 .

parts:
Ifa Number ot' three Places, hath a Cypher for

In Everard'sRule, the Line D being about 11 the Middle Figure : As fuppofe 308 ; you muſt
Inches long , hath each Tenth in the firſt Prime, count 3 on the Line ( at the Third Prime) and then

divided actually into 10 Parts. But between 2 counting no Tenths, for the laſt Figure 8, you

and 4 each Tenth is divided into but five Parts ; muſt reckon 8 Centeľms, or Hundredth -parts.
each of which there is one Fifth of an Hundreds If twoCyphers are in the Middle of a Num.

Between 4 and the End of the Line, ber of 4 Places ; as ſuppoſe 4005 : after 4 , you

every Tenth is divided only into Two Parts, ſo muſt neither go on to account Tenths, nor Hun

that each Part is 50, or the Hall of an Hun- dreds, but for the laſtFigure 5 , you muſt reckoni

dred. You may imagine or ſuppoſe alſo that tomany Thoufandth -parts.

each Centem is fubdivided into Ten Parts ; which

therefore will be Thouſandths,&c. Of the Uſes of the Sliding- Rule.

The Figures 1 , 2, 3, 4, 5 , Coc. by which the

Primesare diftinguiſhed, are ail Arbitrary Points ; 1. To multiply one Number by another ; As,

and may each of them repreſent ſo many en . ſuppoje 68 by 26.

tire Units, Tens, Hundreds, Thouſands, & c. or As I. 26 :: 08 . 1768.

ſo many Tenths, Hundredths, Thouſandths, or Set 1,, on the Line A, againſt 26, on B, and

Ten Thoufandth Parts of an Unit. ther againſt 68 on A, you will find the Pro

duet 1768 , on B.

2. Wherefore in Whole Numbers, if , at the

beginning of the Line D ſignifie an Unit : Then You may begin with either Factor, as a Mul

2, 3, 4, and 5, & c.will allo fignifie orſtand for 10 tiplicator ; and thePro&ut will have as many

many Units , and the Tenths, and Centefus, both Places as are in both Factors ; except the twofirst

be accordingly Decimal, or Centeſimal Parts. It Figures exceed, or are greater than the leaſt Fa :

1 , then repreſent Ten Units, then thePrines 2, ctor : And then it will have one leſs, as in multi

3 , 4, Coc. will ſignifie 20, 3 ), or 40. If 1,ſtand plying 68 by 14 ,

for10, or 100. Accordingly, the other Figures, As 1. 14 :: 68. 952.

will be 200 , 300 , 400 ; or 2000, 3000 , 4000, & C. Where the Product 952 hath but three Places ,

becauſe the Figures i and 4 in 14, are both leſs

3. In Decimals, If 10 in the Line D repreſent than 9 and 5 in 952 .
1 , then each Prime reckoni'd backwards towards

the Left-hand, will be ( 1 ) one Tenth ; and in 2. To multiply Decimal Fractions, or Mixt
thoſe Primes each Tenth will be.or, and in thoſe Numbers;

Tenths, each Centem will .001 , Gc. Part of As 27. 8 and 8 .

an Unit. Make the Mixt Number, or Whole one (if

Toexplain this alittle further, draw out the ſuch there be, ) the Multiplicator ; and ſetting it

Sliding- piece B : Till 1 , at thebeginning of B, on B, against i : in a : Seek the Produ& towards

ſtand exaaly at 10, at the End of the Line A, the Left-hand againſt .8 on B.; which will be

for then you will have a Line of Numbers, 4122 in A.

times repeated ; of which let 1 , at the beginning
of A, ſtandfor í, orUnity. Then will the next i, 3. To divide one Number by another ; as 759

in the Middle of the Line A , ſtand for 10, and

10 at the End of A, or beginniug of B, will re- In Diviſion, As25. 11: 750.30, the Quotient.

preſent roo, (1) in the Middle of B, will be Set 25 on B , againſt i on A ; and then against

1000 ; and io at its Eud will ſtand for 10000. 750, on B , will be 39, the Quotient upon A.

Onthe contrary, if you ſuppoſe 10 at the End
of the fourth Radius in B, to repreſent ( 1) then N. B. Theſe Examples will inſtruct you , that

each Prime in that FourthRadius, will be .s at one ſetting of the Rule, you do both Multiply .
( one Tenth , ) in the Third Radius 'rwillbe.or ; and Divide.

as the Second.co1, and in the Firſt, .0001 Parts

of an Unit . As ſuppoſe 25 a Multiplicator ; ſet 1 , on B, a

So alſo 2, in the Firſt Radius will be .O0c2 ; gainſt 25, on A ; and then againit any Multipli

in the Second Radius.002, in the Third .02, and cand in B, you have the Product on A.

in the Fourth .2 of an Unit. And withoutmoving the Rule, if you ſuppoſe

25 to be a Divifor against any Dividend on A ,

4. All which being well underſtood, and con- you will have a proper Quotient in B.

fidered , which a little Practice will render eaſie :

'twill be eaſie to diſtinguiſh that Point on the 4. Having, Two, Three, Four, & c. Numbers

Linewhereany Number given , Integer, or Deci. given , to find a Third, Fourth, Fifth,&c.

mal Part, is represented . Thus you will find that in Geometrical Proportion to them : Let

the Point ag, on the Line D ,repreſents 1895 Units ; the Numbers be 2, and 4.

and the Point wg, repreſents 1715. But on a Line

of thisLength , you can't diſtinguiſlıany Number, Set 2 in B; againſt 4 in A , and then you will

if it have above four Places, to any exa & neſs : find againſt 4 in B, there will be 8 in A ; a.

For all theFigures further will be repreſented at gainst 8 in B , 16 in A ; againſt 16 in B, 32 in

the ſame Point : Thus, if 189562 were requi- A, Coc. and ſo you may go on either forward

red, you can have on the Rule only 1895. or backward, as faras you pleaſe.

Vol. II. Hhhh

by 25 .

5. To
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5. To reduce Vulgar Fractions to Decimals : Root of any Number in C, be found by Infpe & i.

As, Tuppoſe $1 . on againſt it in D.

Set 84 in B, agaiuft 63 in A ; and then againſt 1 Only obſerve when the Number of Places in

in B , you willhave.75, the Decimalrequired.the given Number is even , 1.e . when theNumber

And 'tis :75, not 75 becauſe 'tis on the Lefto conſiſts of 2, 4, 6, or 8 Figures ( being Integers)

hand of Unity, or i in A. you muſt find it in the Second Radius of theLine

C ; and againſt it you havethe Root in D : Thus

6. To reduce .7625 a Decimal Fraction to the againſt að inC, you will find 4 in D , againſt81

known Parts ofan Integer.
in C, 9 in D.

Againſt 2304 in C 48 in D ; and againſt784996

Firft let the Decimalof a Pound be reduced to in C , you will have 886 in D, aswell as thoſe

Shillings, Pence or Farthings. Numbers can be expreſſed on the Rule : And in

this caſe the Root will always conſiſt of half as

Set 1 in the Middle, or 10 at the End of B , a. many Figures as the Number given.

gainſt 20 ( the Shillings in a Pound ) in A ; and But if the Integers in the Number given are odd,

then againſt .7625 in B , you will have 15. 25 as 1 , 3 , 5, or 7 ; then it muſt be fought in the

in A : That is 155. 3 d . Firſt Kadiuson C, and againſt it in D will bethe

Root fought. So bring i atthebeginning of C ,

If you would have reduced it to Pence, you to 1 inthe Middle ofD; and then againſt 576 in

muſt have ſet 1 in B, againſt 240 ( the Pence in C , will be 24 in D, and againſt 20736 in c, will

a Pound ) in A, you would have had 183 , the be its Square Root 144 in D.
Pence in .7625

If you would have the Farthings, ſet 900 ( the 10. To extract the Cube-Root of ang Number

Farthings in a Pound ) in B, againſt i in A , and under 1000000000 .

then againſt the Decimal.7652 .In B, you have

732, the Farthings contained in it, on .. Apply the Triple Line of Numbers E againſt

' It 7625 were the Decimal of an Alo Barrel, D , as Č was in the Square Root; and then a

Set 32 ( the Gallons in a Barrel of Ale ) in B, a. gainſt any Numbers in E, are the correſponding
gainſt i at the beginning of A ; and then againſt Cube-Roots in D.

.7625 in A , will be 24. 4. the Gallons in that

Fraction. N. B. When the Number confifts of 1 , 4 , or

Places, you muſt find it in the Firſt Radius in E.

7. To work the Rule of Three,or Three Numbers.

being given to find a Fourth Proportion , But when it hath 2 , 5, or 8 Places, it muſt be

either Direily or Inverſely.
found in the Second Radius of E.

As if it have 3 , 6 , or 9 Integers, it muſt be

1. Directly. found in the Third Radius.

If 6 Quarters of Malt make 18 Barrels of Beer,

how much will
30

make ? 11. Either the Diameter or Cicumference of

a Circle being given to find the other.

Set 6 on B, to 18 on A , and then againſt 30 on

B , you will have the Fourth Term , gon A. When the Diameter is 1 Inch , Yard , Foot, & C.

the Circumference is 3. 1415 of ſuch Inches, Yards,

2. Inverſely. Feet, Coc.

If 8 Men can do a Peice of Work in 9 Days, Wherefore as i, to 3. 1415 :: So is the Dia

in how many Days would 12 Men diſpatch the meter of any Circle to its Circumference.

fame Work ?

Set therefore 1 , on A, to 3. 1415 on B ; and then

Set 12 on A , to 8 on B ; and then againſt 9 on A, againſt any Diameter in A, you have the cor.

will be on B, which is the Fourth Number reſpondingCircumference in B , and vice verſa.

fought.

12. Having the Diameter to find the Area of
3. Ifthe Queſtion had been in how many Days a Circle .

could 0 Men have done the ſame Work ? then

'twould have been , as 6 on B , to 8 on A :: So 9 Set 1on D, to.7854 on C ; and then againſt the

upon B, to 12 upon A. Diameter in 'Inches on D: ( Suppoſe 20 , )

you willhave tho Area in Square Inches, ( viz.

8. Between two Numbersgiven to find a mean in this caſe 314 15. ) on C ; and ſo against

Geometrical Proportional. any Diameter in D , you will have a correſpon .

Suppoſe 50 and 72. ding Area in C.

Set 50 in C , againſt 50 in D , and then againſt

72 in C, will be00 in D, the mean required ; 13. To Three Numhersgiven to find a Fourth

or ſet 72 on C , againſt 72 on D ; and then a- in Triplicate Proportion.

gainſt so on C, will be 66 on D.

Ifa Bullet whoſe Diameter is4 Inches, weigh

9. To extrałt the ſquare Root of any Number 9 lb. What will one of the fame Matter weigh,
under 1oooodo . whoſe Diameter is 8 ?

Apply the Lines C and D ; ſo that 10 at the End Set 4 in A againſt 8 in B ; and then againſt 9 in
of C be againſt 1 in D, and then will the Square A you have 18 in B, againſt 18 in A 36 in B ;

and

,
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1

and againſt 36 in A 72 in B ; which Third have 112 I. 36. the amount in Two Years ;

Number in continual Proportion from 18, is and againſt 112. 36. on B, will be 1191.10 16

the Number. Tought, ſhewing the Weight of on A, the Amount in Three Years ; and againſt

fucha Bullet to be 72 lb. 119. 10 16 in B, will be 126. 247, the Amount

in 4 Years. And laſtly, againſt 126. 247 inB,

Simple Intereft. you will have 1331. 822 on A, which is the
whole Amountat the Five Years End.

14. GivenPrincipal, Time, and Rate, required And froin it 'twill be eaſie to anſwer this Que

the Amount.
ſtion .

What doth 15 l. 5 amount to in 12 Years Time 17. Whatis a Summ worth now in Ready Mo.

at 6 per Centum ? ney, which is due at any Time to come, and

atany Rate of Intereft?

Set 1 in A to 6 in B ; and then againſt 12 in A,

you have 72in B ; which becauſe it was.06 Aswhatis the preſent Value of 1331. 822 due

will be .72'the Intereſt of one Pound for 12 Five Yearshence, at 6 per Cent. Compound In ,

Years át ő per Cent.Then ſet .72 in B; againſt tereſt ?

I in A ; and you will have againſt 15. 5 in A ,

- 26. 66 : the amountin B. And ſo from any For you need only reverſe the former Practice ;

Three of theſegiven, you may findthe Fourth. Set therefore 106 on A againſt 100 on B ; and

then againſt 133 1. 822 on A , you willhave

15. Given an Annuity, Time, and Rate; to 126. 247. on B ; which is theWorth of 133

find the Amount. 823 at the End ofthe Firſt Year: Then againit

that on A, you will have 119. 1016 on B , for

What is the Amount of an Annuity of 62 the preſent Worth at the End of the Second

PoundsperAnnum , atoperCent. at 4 Years End ? Year; and againſt 119. 10 16 on A , you will

have 112. 36 on B, for the Third Year; and

1. Set i on B to 6 on A ; and then againſt 62 in againſt that Number on A, you will have 106

B will be 3. 72, the Intereſt of 62 l, for one on B for the Fourth Year ; and at laſt againſt

Year.
100on A, you will have 100l. on B ; which is

the preſentWorth of 133. 1. 822 due Five Years

2. Set.I. on B to 3. 72 in A ; and then againſt 2 hence at Compound Intereſt of 6 per Cent.

in B. (viz. half theTime given ) will be 7. 44,
the Intereſt of the Annuity for half the Time 18. Whatare the Arrears dueon an Annuityor

in A.
Rentofgl. per Annum ,and forborn 12 Years,

at theRate of 6 per Cent.CompoundIntereft?

3. Set i on B to 7: 44 in A; and then againſt ž
in B ( then all the given Years but one )to 22. Set 6 in A to 100 in B; and then againſt9 in A

32 the Intereſt of the Annuity in A.
will be 150 in B ; which is a Principalwhoſe

Intereſt isol. Then work as in Problem 16 a

To which adding 248, ( the Summ of the 4. An- bove, to find the Amount of 150 1. in Twelve

nual Payments ) the Summ will be 270. 32. Years, whichwill be 301 l. 828 ; from which

The whole Amount. you muſt dedu &t 1501. ( the principal firſt

found ) and the Remainder 151. 828 anſwers

CompoundIntereſt.
the Queſtion, and is the Sumn of the Arrears

fought.

. In Compound Intereſt the Reſpective amounts
for each Reſpe& iveYear, areſo many Geometrick 19. What is the Ready Money worth ofa Rent

Mean Proportional Numbers. or Anuuity of gl. per Annum to continue

For as 1001. at the End of the Firſt Year is for Twelve Years only ; allowing the Buyer

100 l. at 6 per Cent. and that is now become a to have. O per Cent. for his Money, Con .

Principal ; and at the Second Years End will a- poundIntereſt ?

mount to 1121. 36. and this being made a Prin .

cipal will at the Third YearsEnd amount to 1191. By the laſt Queſtion the Arrears ofa Rent of

10 16 ; and theſe 4 Numbers 100. 106. 112. 30 , 91. per Ann, and forborn for Twelve Yearswere

and 119. 10 i6, are in Geometrick Proportion 1511. 828.

continued.
And the preſent Worth of 151 l. 828. ( by

Wherefore’tis eaſie by the Rule to ſolve this Queſt. 17. )due at the Endof Twelve Years, is

Problem . 751. 443. Wherefore ſo much may be given for

an Annuity ofgl.perAnn . to continue for Twelve

16. Of anySumm ofMoney to find theAmount Years.

in anyTime, and at any Rate ofCompound

Intereft.
N. B. If the Annuity is not to commence till

after a certain Number of Years ; as ſuppoſeo

As ſuppoſe the amount of 100 l. for 5 Years are expired : Then you muſt add that Term to

at 6 per Cent. Compound Intereſt.
the Twelve years, which makes it 18. Then ſeek

what the Arrears, of 151 l. 828 being forborn

Set 100 on B againſt 106, ( or 108, Coci according LighteenYears are now worth in Ready Money,

to the Firſt YearsAmount at any Rate of In- which (by Queſt. 18. ) you will find 53l. 1857

tereft ) and then againſt 196 on 'B, you will which is the anſwer ; Só thata Yearly Rent ofgl.

Vol. II.
to
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tóbegin Six Years hence, and to continue Twelveof Latitude in Miles: : And.fo Sine of the Courſe

Years, is in Ready Money worth but 531. 185 ; to Departure in Miles.

whereas if it were to commence immediately, Bring then go in the Lineof Sines againſt 108
' twere worth 73 6. .443. ( the Diſtance run ) in A ; and thenagainſt50 °

15' ( the Co- Sine of the Courſe ) in the ſaid Line

Purchaſingof Annuits. ofSines, you willhave gom in Á, the Difference

ofLatitude in Miles.

20. What Annuity to continue Twelve years will

3001. buy; allowing theBuger 6 per Centuin , If you would have the Departure.

Compound Intereſt for his Purchaſe Money ? Bring as before 90 ° in the Lineof Sine againſt

108 ina ; and against 33 ° 45' ( the Angle of the

By Queſt. 19. Ifind that 75l.443 will purchaſe Courſe ) in theSines willbe60.Miles inA, the
91. per Ann.forTwelveYears, ( oryou may findDeparture required.

the Valueofany other Annuityin Ready Money )

and then ſay as the preſent Worthor Value, isto Suppoſe 2dly.TheSun's Place in theEcliptick to

the Annuity taken :: So is the Summ propoſed be 30° of r , and his greateſt Declination to

to theAnnuity required. be 20° 30', require his preſent Declination.

Set therefore 75 l. 443 onBto 9.on A ;and then The Canon is, As . Rad . Sine of the Sun's Lon

againſt 300 l. onB, will be 35 l. 776, or 35 l. gitude orDiſtance from r :: So Sine of grea

15 s. 63. ' and ſuch an Annuity to continue teſt Declination to Sine of the preſentDe.

Twelve Years to come, is worth now in Rea
clination .

dy Money 300 h.

Set therefore 90° in the Sliding.Line of Sines a

21. What is the Valueof aFree-hold Eſtateof gainſt 30° in the fixt one ; and thenagainſt23°

75l. perAnn . allowing the Buyero per Cent. zo' in the Sliding -Line, you will find 11° 30°

for his Money, Compound Intereſt ? in the fixt Line of Sines ; which is the Sun's

Declination fought.

As the Annual Intereſt of 1 l. is to il. :: So

will the Annual Rent be to the Summ required. In Dialling.

Wherefore againſt .6on B , ſet i onjÃ ; and

then againſt 78 on B , you will have 1300 on A, 23. To calculate the Horary Dift ancesfrom

theValue ofthe Eltate required. the Meridian , in either Horizontal or

particular Dials.

In Trigonometry.
The Canon is, As Rad. to Tangent of 15 ( one

It will be very eaſie to work any Cafes or Que - Hours Equino&ial Diſtance ) :: So is the Sine, or

ftions by this ſliding-Rule, in either Plain or Co-Sine, of the Latitude, ſuppoſe 51° 30' of the

Spherick Triangles ; of which oneInſtance in each Place, to the Tangent of the Diſtance fought
will be ſufficient. 11 ° 51 '.

Suppoſe the common Caſe in Plam Sailing.

Set 90 ° in -the Sliding.Sine to 15° in the fixtTan.
22. WhereCourſe and Diſtance aregiven ; and gent; and then againſt 51° 30' in thatSine,

Difference ofLatitude and Departure are will be 11 ° 51 ' in the Tangent.

required. ( See Plain -Sailing in Vol. I. }
RUMBS ; Here is a Table ofRumbsor Points

The Canon is, As Rad. to Diſtance run in oftheCompaſs; Thewing how many Degrees and

Miles ::So Co - Sine of the Courſe to Difference Minutes each Point contains,

A Table
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A Table of RUMBS.

The Diſtance ofthe Rumbs, or Pointsfrom the

Meridian .

North South D. M. South North Point.

2.49

5 38

8 26

NbyEsbyE11 151 )

$ by W N byW

I

14 4

16 53

NNE SSE

19 41

22
30 SSW NNW 2

25
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NE SE

42
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4
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41 49

50 37

53
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59
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64 41
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73

Eby N I E by Sle W bys I WbyN 7

Eaſt Weft

90
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RUMB- Scale ; how the Scale of Rumbs is So is the Diference of Longitude : To the Deo

made, you will find under the Word Plain -Scale, parture from tbe Meridian , in the Courſe

in Vol.I.
between the two Places ::

How to find the Rumb between two Placesby The latter Proportion ofthis Diviſion, ofwhich

Calculation, and Geometrically, Mr.Collins Shews we make no uſe, is :

in his Navigation, pag. 39. Thus :
As theDifference of Latitude:

As the Radius : Is to the Co-fine of theMiddle Is to the aforeſaid Departurefrom the Meri

Latitude ::
dian ::

So is the Difference of Longitude : So istheRadius:To theTangentoftheRumb::

To the whole Departurefromthe Meridian,in

theCourſebetween thetwo Placespropoſed:: An Example of the former Proportion .

And in the Second Proportion : Letthe Rumb be required between Cape Fini.

Vitre, Latitude 43 Degrees, Longitude 7 Degrees

As theRadius : Is to the half Summ ofthe Co- 20 Minutes,and St. Nicholas Ine, Latitude 38 De

fines of both Latitudes ::
grees, Longitude 352 Degrees , the Middle Lati.

tude is 40 Degrees30 Minutes, the Complement

Or rather for Geometrical Schemes. is 40 Degrees 30 Minutes, and the Difference of

Longitude iš 15 Degrees 20 Minutes, or 33 Cen .

As the Diameter : Is to the Sumn of the Co- teſms.

fines of both Latitudes : :

sip. V
z

75

8

A
12

85

CE

22

.
د

६

1

112

T
u
b
i
n
g

६१

12:17

SH

1 .

L EB 1- C

:

४१
2 .

Out ofthe leſſer equal Parts, prick down 15 Deg. the greater Chord is almoſt 22 Degrees, the Com

33 Centeſmsfrom C to L , anddeſcribe the Arch plement whereof is68 Degrees, and ſomuch is

BD with 60 Degrees of the Chords, and make it the Rumb from the Meridian between theſe two

equal to 49 Degrees 30 Minutes, and draw CD Places, which is 6 Points and about30 Minutes

continued further to A , from L' take the neareſt mpre, wherefore St. Michaels Ine bears from Cape

Diſtance to AC, which is equal- to - L M ;-and Finiſtre Weft-South -West, half a Degree more

make it one Leg of a Right-angled Triangle : Weſtwardly.

Make the other Leg the Difference of Latitude 5
Degrees, which prick from the Equal Parts from Ifthe two Places hadbeen both in the Latitude

LtoF, then the Extent MF meaſured on the of40 Degrees30 Minutes, having the ſame Diffe

faid Parts, ſheweth the Diſtance to be 13 Degrees rence of Longitude, to wit, 15 Degrees 20 Mi

39 Centeſims, which allowing 20 Leagues to a nutes, thenhad the Extent L M been their Di.

Degree, is almoſt 268 Leagues ; with the Radi-Atance, to wit, 11 Degrees 68 Centeľms, at 20

us C B ſetting one Foot atM, croſs the Rumb Leagues to a Degree, is 233 Leagues and a half,

Triangle at G andH, which Extent meaſured on and thuswe ſupply the want of the Scale of Lon

gitudes,
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gitudes,in finding the Diſtance of Places that Diſtance between the Lizard and the Bermi.

bear Eaſt and Weft, as thoſe that are in the ſame das. Mr. Norwood inhisSea-man's Practice, p.
Latitude muſt needs do. 110, maketh the Latitude of the Lizard to be

50 Degrees, and of the Bermudas 32 Degrees 25

An Example ofthe latter Proportion. Minutes, or 32 Degrees 41 Centems, and the

Difference of Longitude between theſe Places to

Let it be required to find the true Rumb and / be 55 Degrees.

I

.

Draw the Lines A C and C D at Right-angles, the former Proportion by the middle Latitude, the

how for want of room I uſe the lefſer Chord, Rumb would have been 67 Degrees 2 Minutes

and with oc Degrees thereof I deſcribe the Qua. from the Meridian, and the Diſtance 902 Leagues,

drantHI, and prick the Radius from I to D ,if you makeC Aequal to C V , then a Line

lo is CD'the Diametet, then count both Lati- joining LA ſhould be the Courſe and Diſtance

tudes from H to F and G, the neareſt Diſtance according to the fame Longitudes and Latitudes

from F to Cl, is the Co-fine of Bermudas La- laid down on the Plain Chart, and thereby the

titude, which prick from C to E : Again, the Courſe ſhould be 72 Degrees 17 Minutes from the

neareſt Diſtance from G to C I, is the Có-fine Meridian, and the Diſtance 1155 Leagues; how

of the Lizard's Latitude, which place from Cever when twoPlaces are laid down true at firſt

to S , ſo is C S the Summ of both Co-ſines ; in their Rumb, Diſtance and Latuides on the

draw D S,and prick down 55 Degrees the Dif. Plain Chartif you fail home, in , or near the ſame

ference of Longitude from C to V , out of the Rumb, the Plain Chart will verywell ſerve to

greateſt equal Parts, and draw VB parallel to keep the reckoning upon , and to fail by in the

D S, fo is C B the Departure from the Meridian greateſt Voyage.

in the Courſe between both Places, then making

that one Leg of a Right-angled Triangle, prick
What the Nature of this Rumb Line is on the

down 17 Degrees 59 Centeľms, the Difference of Globe, and how to Delineate it there, and in a

Latitude between thoſe Places out of the fame Chart Mr. Collins ſhews in the ſame Book, page

Equal Parts from C to L, and draw BL, which 55, and 64.

repreſents the Courſe and Diſtance truly between
the Lizard and Bermudas, and the Extent L B RUMINANT Animals, are ſuch as chow the

meaſured on the ſame EqualParts, Mews the Di. Cud ; and thefe are Quadrupeds, Haity and Vis

Itance to be 44 Degrees 31 Centeľms, which al- viparous, and in general, Mr. Rayobſervesofthem ,

lowing twenty Leagues to a Degree, is. 880 that ſome have hallow andperpetualHorns;others

Leagues. Deciduous ones, or ſuch as aro ſhed every Year ;

and all the Horned Ruminant Animals have four

Then to find the Courſe : with 60 Degrees of Stomachs. 1. The Κοιλία Μεγάλη of Ariftotle και

the Chords, ſetting one Foot in L, with the other theVenter Magnus, or what wecallthePaunchor

make a Mark at Y and Z, then the Extent Z Y Inward. This receives the Meat Nightly chewed,

meaſured on the Chords, ſheweth the Rumb to retains it a while, and then delivers it back again

be 66 Degrees 37 Minutes from the Meridian, into the Mouth , which is whatwecall the Cud, to

which is almoſt ó Points, and in this Example the be re-chewed and rendred more fit to make Chyle,

Proportion doth not err any thing from the Truth, 2. The Benguear , or Reticulum , which wecall

according to Mercators Chart, whereas if you uſe the Honey-Comb ; from its Internal Coat, being
divided
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divided fo into Cells like Honey.Combs. 3. The RUNCINUS,and Runcilus,in Doomſday -Book

'Egivo , which Er. Ray thinks hath been wrong is uſed for a Load-Horſe: Sumpter-Horſe, or Carta

Tranſlated, Omaſus; and therefore hewould Horſe : This kind of Horfe, Chaucer in his Sea

have it called the Echinus : This is ſo difficult to man's-Tale, calls a Rowney.

clear, that our People throw it away, and call it RURAL -Deans. There were formerly in the

the Manifold. 4. The'Hruses of Ariſtotle , by Church, Arch -Presbyters, as wellas . Arch-Dea

Gazacalled the Abomaſus. TheStomach in Calves cons; and they were called RuralDeans. Our

is that which containsthe Acid Ferment, which Dioceſſes are ſtill divided into Deanries, and he

we call the Runnet, and is uſed to coagulate who under the Biſhop and Arch -Deacon, had the
Milk into Cheeſe. peculiar Care and Infpe&tion of the Clergy and

Laityof ſuch a Diftri& as isnow called a Deanery,

Alſo all Horned Ruminant Animals want the was the Rural-Dean. He had Power to viſit and

Dentes Primores , or broad Teeth in the Upperto hear Cauſes, they had a Seal of their Office,

Jaw . Theſe Kind of Animals have alſo that but were removeableat pleaſure, but jointly by

Kind of Fat which we call Suet ; Sebum , Enids, the Biſhop and Arch -Deacon. The reſt of the

which is much harderand firmer, and leſs liquifi- Clergy within the Deanry were called the Rurals

able in them, than the Adeps of other Animals. Dean's Chapter.

:
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SAC
AC orSacha, or as ſomewrite it , Saccha and gard to a Surfaceon which it is to ſtrike, muſt be

Saucha (according to Minſbew )was anciently after one of theſe threeways,either Perpendicular,
a Royaltyor Privilege touchingPlea, or Corre & i- Parallel,or Oblique. In the firſt Caſe, let theLine

on of Treſpaſſes of Men within a Mannor : The DC, in Fig. 1. repreſent a Plain Surface, and let

Saxon word, Sac, ſignifying asmuch as Caufa in the Line A B be Perpendicular to it, deſcribing
Latin (whence our Englijo Sake ; for whoſe fake the direct Impulſe of the Body A upon it ; ' tis

Coc. but in the Laws of Edward the Confeſſor, it plain here thatthe BodyA ſtrikes uponit with all

is ſaid, Sacha eft quod fi quilibet aliquem nomi- its force, and this Forcemay be called Abſolute,
natim ,de aliquo calumniatusfuerit ille naga- and maybe expreſſed bythe Line A B , which the

verit, foriſfa&tura Probationis vel Nagationis moving Body A deſcribes : And this Abſolute

evenerit )ſuaerit. From ſome old Manuſcripts, Forcewillbe greater or leſs, according asthe Body

it appearsalſo that Sakawasa liberty of Holding A movesſwifter orſlower . ( 3.) If the Motion of

Pleas, and Impoſing Mules and Forfeitures onthe Body e be Parallel to the Surface D C , then

Tranígreſſors in the Court ofany Lordſhipor Man - 'tis plain the Lineof Motion ab will not affect the

nor; though Raſtal,and ſomeotherswillhave Sac Surface at all becauſe it is noway oppoſed to it ;
to ſignifie the Forfeiture it felf. nor can the moving Body ſtrike upon it , or touch

SÅCCUS cum Brochia, was anciently a Ser.it
. (4.) If the Line ofMotion A D be Oblique to

vice or Tenure of finding a Sack and Broach for the Surface DC, ſo that the Angle of Incidence

the King for the uſe of his Army. Bracton, lib . 2. be ADC. ' then the Motion of the Body in the
Tract . 1. c . 6.

Line A D, may be reſolved into two Forces, viz .

SACK of Wool isa determinate Quantity, con- into AE, or DB, and intoAB, ( SeeCompoſition

taining juſt 20 Stone, and every Stone is fourteen of Motion .) But the Dire &tion or Line of Moti.

Pounds, by 14 E. 3. Stat. 1. c . 2. But in Scoto on A E, being Parallel to the Surface DC, cannot

land a Sack is 24 Stone, and each Stone contains affect it at all ; ſo that the whole Motion ofthe

16 Pounds.
Body A in that Oblique manner of Striking on

SAFECondut,is a Secutity givenby the Sove - the Surface, will be expounded by thePerpendi
raign under the Great Seal of the Kingdom to cular LineA B. And if D A be madethe Radius

any Perſon, for his quiet coming into, or paſſing of a Circle, whoſe Centre is at D, B A will be

out of the Realm .
the Sine of the Angle of Incidence ADC, and

SAFE Pledge, is a Security given for a Man's conſequently, you may conclude that theForceof

Appearance at a Day aſſigned. a Particle of Air or Water, as A, ſtriking againſt
SAGIBARO, or perhaps Sachbaro, anciently the SurfaceDC, which may repreſent either as

fignified theſame as Fufticiarius, from Sac caufa : Sail, or the
Rudder of a Ship, inthe Oblique Dia

So that Sac-baro is asmuch as the Caufe -hearer, rection AD, will be to the Perpendicular Force

or the Man that hears Cauſes,
there, as B á is to DA :: that is, as the Sine of

the Angle ofIncidenceisto Radius.Andſince what

c

Hb
is thus true of one Particle ingly conſidered , will

be true of all the Particles of any Fluid Body
a

B Collectively ; it will follow , that the force ofthe

Darum Airor Water fallingPerpendicularly upon a Sailor

the Rudder, to the force of the ſamein any Ob

lique Impingency, will be asthe Square of the

Radius, to the Square of the Sine of the Angle of
Incidence ; And conſequently , that all Oblique

Forces of the Wind againſt the Sails, or of the

Water againſt the Rudder, will be to one another

as the Squares of the Sines ofthe Angles of Inci.
E dence. Here is no regardhad tothe different Degrees

Α . of Velocity, with which the Wind or Water may

impinge againſt the Sail or Rudder ; but only of

the Poſition of the Surface fo ftruck, with regard to
SAILS and Sailing of a Ship. In order to com- the Impinging Force : But when that Matter is

pute the Force of the Water againſt a ShipsRud. confidered, it will be found that the different For.

der, Stem or Side; or the force of the Wind a- ces then will be as the Squaresof the Velocities of

gainſt her Sails, a late Author, whoſe Book is the moving Air orWater: that is, that aWind that

Printed at Parisby theFrenchKing's expreſsCom- blows thrice as ſtrong, or moves thrice as ſwift as

mand, and called the Theory of the handliug or another, will haveninetimes the force upon the

Working of Ships at Sea, and lately Engliſbed, Sail: And it being allo, faith he, indifferent, wite.
proceeds on this Foundation ; 1. He conſiders all ther you conſider the Motion of a Solid in a Flu.

Fluid Bodies, as the Air or Water , & c. as being id, whoſe Particles are at reft, or ofthoſe Parti.

compoſed of little Bodies or Particles, which cles moving all Parallel againſt a Solid that is at

when they act upon ,or move againſt any Surface, reſt, the ReciprocalImpreſſions being always the

do all move parallel one to another, or ftrike a. fame : So that if a Solid be moved with different

gainſt the Surface after the fame manner. 2. He Velocities in the ſame Fluid Matter (as ſuppoſe

conſiders that the Motion of any Body, with re- Water ) the differentReſiſtances which it will re.

liii
ceive
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ceive from that Water, will be in the ſame Propor- the Angle of the Winds Incidence on the Sail

tion as the Squares of the Velocities of that Bo- ABC, therefore its Complement will be CBE;

dy. then mnſt the Ship be put into the Poſition B K ,

or more in the Line B K, biſfe&ting the Angle

CBE.
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LetH M repreſent a Ship, CD the Poſition of

the Sail, A B ihe Courſeof theWind blowing to

wards B. Draw BG Perpendicular to the Sail And that the Angle which theSail ought to

DC, and GK Perpendicular to the Line of the make with the Wind or the Angle A BC, ought to

Keel produced H MK. be but of 24Degrees. That being the moſt advan

By what he hath ſaid above, the SailCD will tageous Situation to go to ' Windward the moſt

be driven by the Wind A B, according to the Di- that is poſſible,and in order to bring this to bear

re &tion of the Line BG : So that if thecould di- in Prađice, he dire & sto put Marks to the Sheets,

vide the Water every waywith the ſame Facility, Braces and Bowlines of the lower Sails, to know

as the doth with her Head, the Ship would godio when they are in their beſt Situation ; and then ,

re&ly to the Point G, along the Line BG. And if even in the Night, when the Marks of a Brace, or

H K repreſent her dire & Courſe, ſhe would have of a Sheet hall come to the Cleat, one may be

got forward the length B K, and fideways ſhe pretty well aſſured that the Sail Trims well.
would have gone the Quantity G K. But as her SALT, Sir IS. Newton Thews that Salt is com

Length is much greater than her Breadth, ſo ſhe pounded ofa dry Earth and anAqueous Acid joyn

will divide the Water, or make ijer way in it led together by Attraction, and that Earth can't be

much more difficultly with her Side, than with her urned into Salt, unleſs by the mixcure of ſomuch

Heador Stem ; on which account, the will not ofan Acid, as maymakeit capableof a Diſſoluti

run fideways ſo far as KG , but fall ſhort of it in on in Water. Andas it is owing to the Force of

Proportionto the ſaid Difficulty of dividing the Gravity, that the Sea flows round the moredenie

Water with her Side : That is , if the Reſistance and ponderous Globe of the Earth, fo will the

The finds in paſſingthro’the Water fideways,be to Principle of Attraction ( ſee that word) occaſion

that of pafling lengthways, ſuppoſe as ioto 1, that the AqueousAcid may flow round themore

then willnot the ship get fideways above a icth compa&t Terreſtrial Particles, and ſo compoſe the

part of the Line G K.Wherefore ifKG can be Particle of Salt. For by no other way ( faith he)

found to GL, in the Ratio of the Reſiſtance ofcan we account for Acid , being in place ofa Mean,

the Side to that of the Stem , and the Line B L be between Earth andcommonWater in order to rena

drawn, theShip will go to the PointL , along the der Salt diffolvable in the latter . And as in the

Line B'L, in the ſametimeas it would have gonegreat TerraqueousGlobe, the moſt denſe Bodies

to G, if it could have divided the Water every will by their Gravity ſubſide in water, and do al

way equally. This Part K L is called the Drift, waystend towards the Centre of the Globe, ſo in

or Lee-way of a Ship, and the Angle K B Lis her the Particles of Salt, the moſt Denſe Matter al

Degrees of Lee-way ; as the Angle ABK expref ways endeavours to getto the Centre of thePar.

ſes how near the Wind the lies. [ Now from ticle. So that a Particle of Salt is a kind of Cha.

hence it follows, faith our Author,That if we jos, denſe, hard, dry, and earthy at the Centre,

could but find the Ratio between theſe two Reli- but rare, moiſt, ſoft , and watery at the Surface.

Stances of a Ship's dividing the Water fidewife And hence it appears, Salts are of fo durable and

andlengthwiſe, we might determine the Lineof lafting a natureas they are : for they can ſcarce be

a Shipstrueway.) Butas thisis very difficult to deſtroy'd, unleſs the Aqueous Parts be either

be done, from the knowledge of a Ship’s Figure drawn off by a great force, or by Putrefa &tion

and Proportions, ſo he gives another Method, anda moderate Heat , permitted to get down into

whereby he faith, it may be effe & ted , as you may the Occult Meatus,or PoresoftheCentral Earthy

find in Art. 2. ofChap. 2 . Parts, and at laſt diſſolve them by cutting them

After this he undertakes to demonſtrate in Art. into ſmall pieces.

3. of Chap. 4 .. That thebeft Poſition or Situati. If Saltina ſmall quantity be diſſolved in a great

on of a Ship, ſo that ſhemay make the beſt Lee deal ofWater, the Saline Particles, tho ’ſpecifi

way, but go to Windward as much as is poſſible, cally heavier, will not fubfide, but diffuſe them

is this : Letthe Sail have what șituation itwill felves equally throughout all the Water, and ren

the Ship must alwaysbein a Linebiſſecting the Com- der it equally Salt in all places; which ſeemsto

plement of the Winds Angle of Incidence upon the ſhew that the Parts of theSaltdo mutuallyrecede

Sail. That is, let theSail bein thePoſition B C, one from another, and endeavour to expand them .

the Wind blowing from A to B , and conſequently ſelves all manner of ways and to part and ſepa.
rate
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late as far as the ſpace will permit : And this En. they take off juſt upon the boiling of the Pans, ó

de svour Thewsthat they have fomekind ofRepel. therwiſe it boils in and ſpoils theSalt. Theolder

ling Force,by which they fly from oneanother, ortheBlood is the better, cæteris paribus, whenthe

atleaſt aremoreſtrongly attracted by the parts of Liquor boils too faſt, they don'tput in any Blood,

the Water, than byone another. For as allBo- butallayit with Brinethat hắth been before boil.

dies aſcend in Water, which do gravitate leſs to- ed, anddrain ?dfrom its Salt: Crude Brine, they

wards the EarthsCentrethanthePartsofthe Wa- ſay, willdiminiſh their Salt ; and they ſay, the
ter ; ſo all the Particles of Salt which ſwim in Ale ſerves to harden the Corn of the Salt.

Water, and are leſs attra&ed by any one Particle After one hours boiling, the Brine will begin to

of Salt,than they are by the Water it ſelf, muft Corn, orGranulate. Then they take a ſmallquan

neceſſarily recede from that Particle, and give tity of clear Ale, ofwhich they ſprinkle about an

placetothe Water,which is more forcibly attra- Egg-lhell full into the Pan, but it you put intoo

&ed. much Ale , it will make the Liquor boil over the

When a Liquorimpregnated with Salt, hath its Pan; a little whilebefore they put in the laſt ale ,

Moiſture ſo far Evaporated by Heat, thata Pelli- they cauſe the Pan to boil as faſt as they can; but

cle ,Cuticle, or little Skin appearsupon its Sur. after that very gently, till the Salt be almost dry,

face, ifthen it befet to cool, the Salt willſhootin- For they do not Evaporate quite,adficcitaten,

to Chryſtals, which will beof ſome regular Fi.but leave 2, 3, or 4 Quartsof Brine inthePan,
gure : From whence it appears, that the Saline left the Salt ſhould burn, and ſtick to its fides.

Particles before their Concretion , were placed in The Brine thus ſufficiently Boiled and Evapo .

the Liquor in ſomecertainOrder, and atequalDi. rated ,theytake out the Salt andpour it into co

Stances or Intervals ; and conſequently that they nical Baskets (which they call Barrows) and in

did act one upon another by some kind of Force, them let the Water drain from it an hour, more or

which isequel atequalIntervals, andunequal atleſs, and then ſet it to dry in the Hot-houſebe
unequal Diſtances. Forthe Suppoſition of ſome hind the Furnace.

ſuch Force will occaſion their being diſpoſed every ABarrow containing 6 Pecks, is fold there for

where into ſuch Orders ; but without it they 10Pence.

would ramble aboutandbe diſperſed, perfe& ly ir- Out of 2 Pans of 48 Gallonsthey expect 7 Pecks

regularly in the Fluid. of Salt, Wincheſter Meaſure.

In the French Memoirs of the Academy of Sci- TheHouſe in which theSaltis boiled, they call

ences for the Year 1099, there is a Method, by theWyche-houſe ; the Veſſel whereinto the Brine is

Mr. Homberg, of finding the exa& quantity ofthe by Troughs conveyed from the Brine-pit, iscal
Volatil Acid Salt that any Liquor contains. ledtheship. ' Tis raiſed outof the Pitby a Pump.

( 2 ) Their way of making, Salt at Nant- Between the Furnace and the Chimney -tunnels,

wyché in Cheſbire, is thus, ( faith Mr. Ray) The which convey theSmoke, is their Hot-houſe, where

Salt-ſpring , or as they call it the Brine-pit isnear they ſet their Salt to dry ; along the Floor where

the River,and is ſo plentiful, that were all the of run 2 Funnels from the Furnaces, almoft Paral

Waterboiledout thatitwill afford, it is thought it lel to the Horizon , and then they ariſe Perpendi
would yield Salt enough for all England. cularly ; in theſe the Flame and Smoak runninga

The Brine-pits belong not all to one Lord ; but long from the Furnaces, heat the Room by the
ſome have one Lead-walling, ſome two, three, way.

four, Ece. ALead-walling, is the Brine of 24 AtlDroitwyche in Worceſterſhire, the Salt is

Hours boiling for one Houſe. boiled in ſhallow Leaden -pans.

Two hundred and fixteen Lead -wallings, or They firſt put in the Salt-water out of the

thereabouts, belong to all the Owners ofthe Pits. Brine-pits , and then after an hours boiling they

No Tradeſinan, Batchellor, or Widower, can fill upthePan with the Water that drains from the

Rent more than 18 Lead-wallings. Salt let to dry in theBarrows, and after a ſecond

They have 4 Sworn Officers choſen Annually, hours boiling,they fill up the Pansagain with the

which they call'OccupiersofWalling ; whoſe Du, fame. Infive hours boiling the Pan grows dry,

ty it is to ſee equal Dealing between Lord and and then they take out the Salt.

Tenant, and all Perſons concerned, to appoint . In 24 hours they boil out 5 Pans, and then

how many Houſes ſhall work at a time (which is draw out the aſhes ; after which theyput in the

12 at moſt ) to appoint a Crier (when Salt is to be Whiteof an Egg to makethe Scum arile ( which

made ;) to make Proclamation 1o, that all Parties is partly Duft and Aſhes, falling into thePan when

concerned may put to their Fires at theſametime, they are taking out the Aſhes.), The Scum they

and ſo alſo when they ſhall ceaſe : which is at a take off with a Scummer, and after 4 hours they

determinate Hour : And he that doth not leave begin to take out the Salt, and once in 24 hours

off then hath his Salt ſpoiled , by throwing Dirt, they take out a Cake which ſticks to the bottom

Gc. into it. of thePan, and which they call Clod -Salt, o

In the Town are about 50 Houſes, and every therwiſe thePan would melt. They uſe there nej

Houſe hath 4 Pans, which the Officers are to ſee the Blood nor Ale, and the Salt made there is ex

muſt be all exa &tly of the ſameMeaſure. traordinary fineand white.

The Salt Water taken out ofthe Brine-pit, in In Lancabire theymakeSalt of Sea - Sand, thus,

boiling 2Hours à, will be Evaporated, andboiled They pare off in dry Summer-weather, theupper

up into Salt . part of the Sand in the Flatsand Waſhes (which

When the Liquor ismore than luke-warm , they are cover'd at Full -Sea, and bare when theTide is

take Strong-ale, Bullock's-blood, an Egg-ſhell full, out ) and lay it up on great heaps.

the White ofone Egg, and of Ale a Pint: This Of this Sand they put into Troughs, bored

Mixture is put into a Pan of 24. Gallons, or there with holesat the bottoma ſufficient quantity, and

abouts ; the Whites of Eggs, and the Blood ſerve then pouring Water upon it, they make a Leeor

to Clarifie the Brine, by raiſing the Scum ; whichLixivium , and the Waterdrainingthro’the Sand,
carries
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carries the Salt with it down into Vellels placed ſpaid at the Feaſt of St. Martin , by the Servile Te.

underneath. As long as this Liquor is ſtrong e- nants to their Lord , by way of Commutation, fór
nough to bear an Egg, they keep pouring more the Serviceof carryingtheir Lord's Salt from Mar.

Water ſtill upon the Sand in the Troughs, but as ket to his Lardar.

foon as the Egg begins to ſink, they cait the Sand SALVAGE- Money , is a Recompence allowed

out of the Troughs, and put in new from the by the Civil Law , in lieu of all Damagesfuſtained

Heap. by that Ship, that ſaves or reſcues another which

This Water thus impregnated with Salt, they was ſet upon or taken by the Enemy, or by Pi.

boil in Leaden- pans, wherein (as above) the Wa- rates .

ter Evaporating leaves the Salt behind . SALUTE, SALUS, was a Coin of Gold ,

At Newcaſtle, Preſton- pans, in Scotland ,White Stamptby K. Henry 5. in France, after his con

haven in Cumberland,and otherPlaces, they make queſts there, it hadonit the Arms ofEnglandand
Salt in great Plenty, by Boiling and Evaporating Francequarterly,

the Sea -water, and in the Operation they make SANCTUARY, was formerly a Place Privi.

uſe of Os's Blood, as at Nantwyche. leged by the Prince forthe Safeguard of Mens

From Dr. Jackſon's Account of the Salt -works Lives that were Capital Offenders : Our ancient

and Springs in Cheſhire in the Philoſophical Trang. Kings of England, permitted the San & uaries to

actions, I find thatnow they have changed their o prote&tTraytors, Murderers, & c. if within 40
Leaden- pans into 4 Iron ones, ſomething better Days they acknowledged their Fault, and ſubmit

than Yard ſquare, and about 6 Inches deep ; which ted themſelves to Baniſhment: And during that

uponIron-bars, and inade up on all ſides time,ifany Layınan Expelled them he was Excom .

very clole,to hinder the Flameor Smoke tobreak municated,and a Clerk was madeirregular by it.
thro' , with Clay and Bricks. TheirFewel is Staf. But after 40 days, no Man might relieve them .

fordſhire Pit-coal. They never cover their Pans Of theſe there were many in England, and one
at all, during the whole time of boiling ; and more famousthan the reſt, at St. John's at Bever

their houſesarelike Barns , open upto the Thatch,? y. How theſewere taken away by degrees, you
with a Louvre-hole ortwo to carry off the Steam, may find by reading the Statutes of 28 H. 8 .

which is ſo great, that probably it would warp 28 H. 8.7.32 H. 8.15. 1 E. 6. 12. 2 E.6.2.

Boards,and ruft Nails, fo that no Timber covering and 33. 5E. 6.10 .

would laſt long ; what Tiles would do, no one SAND-bags, inFortification,are Bagsholding

yet hath tried there. about a Cubick Foot of Sand or Earth : They are

TheSweepings of ſuch Salt as is ſhed and fcat. uſed for saiſingParapets in hafte, or to repair what
ter'd about on the Floor, takes up with it a good is beaten down ; they are ofuſewhen the Ground

deal of Dirt,and is calledGrey-Salt. This ſells is Rocky, and affordsno Earthto carry on their
but at half the Price of whiteSalt, and is only Approaches ; becauſe they can be eaſily brought
uſed by the Poor to Salt Cheeſe, Bacon, G. Catts on and off at pleaſure: There are a leſſer fort of

of Saltare made of the worſt Salt , when yet wet. theſewhich höld halfwhat the former do, which

tiſh from the Pans, 'tis molded andmadeupwith are placed upon the upperTalus of theParapet, to .
ſome Cummin - feed and Allies, and ſo baked into cover thoſe which are behind, and who fire thro '

Lumps atthe Mouths of their Ovens; they are theEmbraſures,or Intervals that are between them ,
only uſed in Pigeon -houſes. But Loaves of Salt SAP , in Fortification , is digging deep under
arethe fineſt of all for Table uſe . theEarth, in order to paſsunderthe Glacis, and to

At Droitwyche in Worceſterſhire, they uſe no open a way to come under cover to the Paſſage of
Blood, but only Whites ofEggs (a quarter ofone the Moat. When they are got near thefoot of

White to a Gallonof Brine) to Clarify their Brinc ; the Glacis, the Trench is carried on dire & ly for

and to Granulate it , they uſe no Ale,nor anything wards, the Workmen covering themſelves as well

elſe ; this Salt ismuch whiter and better than the as they can , with Blinds, Wool-packs, Sand -bags,

Cheſhire Salt ,and a Wincheſter Buſhelofit weighs and Manteletsupon Wheels: When they are got to

half a hundred Weight. the foot ofthe Glacis, they make Epaulments, or.

The way of making Bay- Salt in France, is Traverſeson each ſide to lodge a good Body ofMen .

deſcribed in Philoſophical Tranfaétions, N. 51, The Sap is made 5 or 6 Fathom from the Saliant

with Figures. The Water is let in from the Sea Angle of the Glacis, where the Men are only co

into a firſt and ſecond Receptacle, and then into ver'd fideways; wherefore they lay Planks over

a third, which iscalled the Mariſh. In theſe Beds head with Hurdles and Earth above them . When

or Mariſbes the Water is not above an Inch and they have forced the Enemy to quit the Cover'd

halfdeep ; each Bed ofthe Mariſb is 15 Foot long, Way, the Pioneers make immediately a Lodg

and 14 Broad. When it rains much on any day, ment, and cover themſelves as well as they can

no Salt can be made in 3 or 4 days after, and then frointheFire of the oppoſite Baftion.

they have Stops to hinder the Sea -water from SAPHETA, in Architecture, is the Board over

coming intothe Mariſhes. Bur if it rain for 5 orthe top of a Window, and placed Parallel , and

6 days, they are necellitated to empty all the Wa- oppoſite to the Window board at the botom .
ter out of the Beds by a peculiar Channel, which SARPLER, otherwife called a Pocket, is a half

'cannot be opened but at Low-water. Sack of Wooll, a Sack is 80 Tod, a Tod 2 Stone,

The hotteſt Years make the moſt Salt , and in and a Stone 14 Pounds. This in Scotland is called

the hotteſt part of Summer Salt is made in France Serpliath , and contains 80 Stone,

even in the Night : Leſs Salt is made in Calm SATURN, in the Leipfick A ts for September,

then in Windy Weather, andthe Weſt and North- 1084. thereis a new Syitem of the Phænomena

Doeft Winds are beſt for that Purpoſe . The People ofSaturn and his Ring, by Mr. Gallet, and taken

draw the Salt every day, and each day more than from the French Journals of June, 1684.

an hundred Pound weight. It doth not appear by any Aftronomical Ob.

SALT-SILVER, was one Penny, formerly ſervations, that Saturn, like the other Planets,
which
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which have Satellites, revolves round his own Ax- SAW, is an Inſtrument very well known in the

is ;but thecontraryſeems to be theCaſe. For in general, as well as its uſe. But they reckon theſe

Jupiter and the Earth, which do turn round their leveral ſorts ofSaws. 1. ThePit.fano, which is

Axes, the Equatorial' Diameters are longer than uſed to Saw Timber and Boards,andto cut off

Polar ones, or theirAxes, but no ſuch thing hath Scantlings, Quarters or Battens from any piece

been found in Saturn. of Timber . The Matter to be Sawed is fome.

Each Surface ofthe Ring of Saturn ſeemsto times lain over a Pit, and ſometimes on great

be plain and ſmooth , withoutany ſuch Mountai- Truſſes above ground. 2. The Whip-Saw isuſed

nousInequalities as the Earths Surface, andtheby Joyners, tocut off ſuch pieces of Stuff as the

Moons hath ; becauſe it is not viſible, tho' Illu. Hand-Saw will not eaſily notch thro'. 'Tis drawn

minatedby the Sun, but only when the Eye is e- by two Men, and the Timber is placed on Truſſes

levated ſome few Degrees above its Plane . ' Tis in order to be cut. 3. The Hand-Saw , which is

either Fluid therefore likeWater, or Polite , like to be uſed by a ſingle Man , and uſually with one

Ice or Glaſs. If it be a Fluid, it moves round hand. 4. The Frame- Saw , orBow -Saw , isa Saw

Saturn with a Circular Motion ; but it it be of a with Cheeks made to it,and with a twifted Chord,

Solid Subſtance, it is not yet determined, whe- and Tonguein the middle to draw the upper ends

ther itmove round the Planet or not. And ſince of the Cheeks cloſer together, that the lower ends

the Figure of Saturns Ring is exactly Circular, it may be farther afunder, and ſo ſtrain the Saw the

muſt have no LineaApſidum , nor any Progreſſion ſtraighter. 5. The Tennon -Saw , which is a thin

of it : But becauſe the Plane of the Ring hatha Saw with a Back to it, to keep it from bending. 6 .

large Elevation above the Plane of the Ecliptick, The Compaſs-Saw , which is deſign'd to cut a

viz. making with it an Angle of 31 Degrees, the Round, or any Compaſs-kerf; whereforeits Edge

Nodes will recede, but yet very ſlowly, according muſt be madebroad, and the Back thin , and the

to the inanner of the other Planets . Blade narrow,that the Back may have a wide Kerf

SATELLITES. Dr. Gregory, in his Exclleent to turn in, and ſo the eaſier follow the Edge.

Aſtronomy, hath demonſtrated, that if a Satellite SCAL'ES Proportional : See Proportional

deſcribe an Elliptick Orbit round a Planet, placed Scales,

in one of the Foci of that Elipſis ;the greater SCALE of Muſick, tho' we find mention offe.

Axis, of theLine ofthe Apſes willwith anAngu- veral Diſtances ofMuſick amongtheGreeks,yetI
lar Motion twice advance forwards, viz . in the 2 rather thinkthem to beLeaps in a ſinglepart, than

Syzygies, and twice recedebackwards, viz. when Concordsin Compoſition . The Diſtancestalk'd of
in Quadrature to the Sun. among the Greeks, are the Tóroor Second, the

And thatthis Force of Progreſſion is near twice Dilovő or third, the Archeorem or fourth, theare

as great as that of the Recefs, and therefore the winnor fitth,and Ald marwvoreighth . But if theſe

Line of theApfes in every Revolution of the Sa- were deſign d to denote theConcords, they were in

tellite, will advance more forward than it recedes the wrong to place thefourth ,and moreſ) to place

backward ; and that by the Exceſs ofthisProgreſ theſecond among them . Or if ſuch were admit
fion, the Apfes will move in conſequentia, p.298.ted , 'tisa wonder that the fixth , which is known

IfaSatellite move round a Planet in an Eccen- to be a Concord,was refuſed . But if they were uſed

trick Orbit, the Eccentricity willbe twice changed to Thew the Diſtances, by which a Voice may riſe

in every Revolution, and in each Revolution will or fall, it is no wonder that they left outthe fixth

be greateſt, when the Satellite as in the Syzygies and ſeventh (being Diſtances not to be uſed with

with the Sun , and leaſt when it is in the Quadra- out better Judgmentand Deſign than thoſeTimes

tures; and will be continually encreaſing from the would admit ot) andmademention of the reſt, as

Quadratures to the Syzygies, and decreafing froin being common in their Muſick.

the Syzygies to the Quadratures, p . 302. The Scale of Muſick among the Greeks, confi.

If a Satellite revolve round a Planet in an Or.fted but of fifteen Notes, or the Diſtances oftwo

bit, whoſe Plane is inclined to the Plane of the Or. Oet aves, viz. The firſt from their Msoonaubavóue

bit of the Planet round the Sun, then will the Line G ,(which I ſuppoſewas the Key of their Mufick ,)

ofthe Nodes move in antecedentia, with an un- totheir mion, and the ſecond from their méon or

equal Angular Motion ; ſwifteſt when theNodes Middle Note to their Númumsparaiwy, or higheſt

are in Quadrature to the Sun , after this flower, Note, by which I ſuppoſe they deſigned only the

and at Iaft when the Nodes are in the Syzygies, utmoſt Extent of a ſingle Natural Voice.

will be quite at reft. In the intermediate Places And their Seven Moods,ſo much talk'dof,were

between the Quadraturesand Syzygies, the Nodesno more than the ſeven different Methods of al.

will recede flower ; and in every Revolution of thetering their Tunes, by Flats and Sharps, placed at

Satellite, will either be Retrograde or Stationary , the beginning of a Lellon ; which theretore they

be carried backward, or move in antecedentia, and called ustalonn rata Tóvov. Beſides the Names of

in each Revolution will recede faſteſt, all things their Notes in the upper O&ave, have no Affinity

conſidered, when the Satellite is in the Syzygies,with the Names in the other ; whereas in Guido

p. 204. Aretinus his Scale of 20 Notes (tho’our modern

The Inclination alſo of the Plane oftheOrbit of Compoſers in many Parts often exceed the Scale,

the Satellite, to that of the Planet, will be conti- both above and below ) and the Notes in every

nually changing, and will be greatef when the O&ave begin with the ſaine Letter ; that we may

Nodes are in the Syzygies with theSun, and leaſt thereby more readily compute the Concords and

cæteris paribus, when they are in the Quadra. Diſcords.
tures, P. 307. SCARAGE, Scaragium ,otherwiſe called Esche

Andall the Inequalities in the Motions of the rage, Shewageand Scheaming ; and in a Charterof

Satellites will be a little greater when they are in H.2. to Canterbury,'tis writren Scewinga,was for
Conjun &tion with the Sun, than when they are in merly a kind of Toll or Cuftom , exacted by Her
oppoſition to him , p. 310. Majeſties Sheriffs, &c . ofMerchant Strangers for

Wares
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Wares, Joewed or offered to Sale within their Pre- for Shadows :This kind ofWork is laſting , but
cinéts. This is now Prohibitedby Statute, 19 H. being very rough, is unpleaſant to the fight. ' Twas

7. c . 8. But the City ofLondondoth ſtill retain uſed in Rome byPolidoro de Caravagio.

the Cuſtom , Cowel's Interpreter.TheOfficer that SCRIBING , when the Joyners would fit a

Collected this Toll, was called the Scabaldue. piece of Board, & c. to an irregular Surface, or any

SCALA. William I. appointed the Arms,which other irregular Piece : They open their stiff Iron

before him had been uſually anſwered in Ví&uals, Compaſſes to the greateſt diſtance, any where be

to be converted into Money numbred,and directed tween the 3 Boards, & c. and then carrying one

the whole inevery County to be charged on the Leg along all the irregular Indentings, Coc. ofone,

Sheriff, who brought it into the Exchequer ;the other Leg moving parallel to it , defcribes

adding, that the Sheriff ſhould make the Payment that irregular Figure on the other Board ; which

adScalam , i. e . as Gervaſe of Tilbury expounds it , being in that manner cut will fit and joyn.

he ſhould pay fix Pence over in every Pound te SCUTAGE, all Tenants who held from the

make up the full Weight, and nearly the Intrin - King by Military Services wereeither bound toat

ſick. Value. Andthis was agreed on, as an eaſie tend Perſonally in Wars and Expeditions, or for

way to remedy the defective Weight of Money, defaultof ſuch Service,to payaScutageorCompo

and to avoid the trouble of weighing all Money ſition in Money, which was Levied on every Scy

which was brought into the Exchequer. tum Militare,or Knights Fee,and theProportional

SCALENOUS Cones. See Cone. Parts for theKing's Uſe. And the Barons and

SCEPPE,an old Word,omitted in our Gloſſa. Knights, which then paid aScutage to theKing,

ries, fignifying a Buſel. hada Power to Levy the ſameTax on thoſeTc

SCENOGRAPHICK Proje&tion, or Perſpe- nants who held from them in Military Ser
&ive, is the Tranſcription of any given Mag- vice.

nitude, into a Plane wlich interſects the Op- SCUTAGIOhabendo, wasa Writ that layfor

tick Pyramid at a proper diſtance For in the King, or other Lord, againſt the Tenant that

Projection , there is to be conſiderd; i . The held by Knight-Service, to ſerveby himſelf, or
Object, or Foundation, or Groundofthe Proje &ti- elfe toſend a fufficient Man inhis place.

on, fromwhence thePyramid, Cone, or Pencil of SCULPTURE, maybediſtinguiſhed into three

Raysgo. (2.) TheEye of theSpeétator, and3 ſeveral Arts, cach ofwhichhathitsSpecifickDif.

the Plane Table, or Diaphanum ,which interſe&s ference. For ( faith Mr. Evelin in hisHiſtory of

the Rays, fomewherebetween the Obje&tand the Chalcography) beſides Sculptura, asit relates to

Eye: And theRepreſentation or appearance of Chalcography,there is both Sculptura andCola

the Obje &inthat Plane, istheProjektionorPer - tura ; both which, according to Quintilian, dif
spective of theObje&t. This Plane isalwaysfup : fer from the firſt ,with reſpect to theMatter, on

poſed to be at Right Angles with the Horizon or out of which anything iswrought. For it was

And from hence itwill follow , that (1.) A Point applied to cuttingor carving in Wood or Ivory;

will be projected there in theDiaphanous Plane and then wascalled Tomice, and the ArtiſtsDefes

where the Optick Ray cuts it. (2.) That Right cores ; to working in Plaiter, and then called Pada

Line will be proje& ed wherethe Optick Triangle radigrammatice, and the Artiſts Gypſochi ; to

and the Plane domutually Interfe& each other. Cutting or Carving in Stone,and then calledColap
3. That a Plane or Superficies will be repreſen. tice, and the Workmen Lithoxoi, and laſtly in

ted where the Diaphanous Plane cuts the Optick Metals, Glyphice. And it may be deſcribed to be

Pyramid ofRayscomingfrom that Surface. And an Art, which teaches us to cutor take away all

that Repreſentation of it called its Image. that is ſuperfluousoftheſubject Matter, reducing

SCHAR-Penny, Scharn -penng, and Tometimes it to that Form orBody,which was deſigned in the

Schorn -penny. It appears from ouroldBooks,that Mind of the Artiſt.
formerly fome CuſtomaryTenants were obliged SCUPPER -Nails,ſeeScopper-holes.

to pen up their Cattle at Night in the Pound or SCYRE-GEMOTE,wasanciently a Court held

Yard oftheir Lord, for the benefit of their Dung, twice a Year (as the Sheriffsturn is now ) by the

or Scearn , as is the Saxon Word. And if they Biſhop of the Dioceſs and the Ealdermán , i.e.

did not do this, theywere obliged to pay a ſmall in ſuch Shires as had Ealdermon ) and by the Bi.

Compenſation , which therefore wascalled by this ſhops and Sheriffs, in fuch as were committed to

name of Scharn-penng, that is, Muck -penny, or the Sheriffs that were immediate to the King ;

Dung-text where both the Ecclefiaftical and Temporal Laws

SCHEAME, or Skeen , în Archite&ture, is the were given in Charge to the Country.
Workmens Word for the middle part of an Ellip SEXLER , isan Officer in Chancery, appointed
tical Arch.

by the Lord Chancellor, or Keeper of the Great

SCHIR E -MOTE, was anciently a Solemn Seal, to Seal the Writs and Inſtruments there

Meetingof all the Free Tenants and Knights in a- made in his Preſence.
ny County, to doFealty to the King, and Ele & an SECTOR , beſides the Uſes ofthe ſeveral Lines
Annual Sheriff. Sco Folk -mote.

Circular and others ; which you will find diſper
SCHIRE -WYTE , was an AnnualTaxorImpo. ſed under their proper Names. Some Problems

ſition, paid to theSheriff ofany County or Shire, may properly come in here under the general Word

for holding the Aſſizes or County -Courts. Sector. As i . To open the sectorto any given An .
SCREW

SCRUE , } See Cochlea.
gle.

Here muſt be noted , that 'tis one thing to open

SCRATCH -work, in Italian , Sgrafitti, was a the ſeveral pairs of Lines thereon drawn to the

wayof Painting in Freſco, hy preparing of ablack fame Angle ; for in Gunter's Se&or the Line of

Ground , onwhich was placed a white Plaſter ; Lines on theoneſide, and theLine of Sineson the

and this White being taken off with an Iron Bodother, make an Angle of zº , when the Edges of

kin, the Black appears thro ’ the Holes, and ſerves the sector are cloſe ſhut. So alſo the Line of Su

perficies,

2
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you would

perficies , and the Lines of Solids make an Angle DiameterGF, then Apollonius calls ſuch Se & tions
of 10° , tho’theEdges are cloſe ſhut. ConjugateSections.

The Lines of Lines may be opened to a Right SEGMENTS, on Gunter's Sector there are ufu.

Angle, if the whole lateral Length be applied o- ally placed two Lines, called Lines of Seyments,
ver between 8 and 6. Becauſe 800 = 100, they are numbted with 5, 6 , 7, 8. 9, 10, and lié

by 47. è 1. Eucild . between the LinesofSines,and thoſe of Superficies.

The Linepf Sines may beopened to a Right An- They repreſent the Diameter of a Circle fo divi.

gle, if the Lateral Sine of 90 be applied over ded into 100 parts, as that a right Line drawn

Parallelly between 45º . and 45.in the Sines , thro' thoſe Parts, and normal to the Diameter,

orifthe Sine of 45. be applied over in thebehall cutthe Circle into 2Segments,of which the

tween 30° . and 30, in the Line of Sines. greater ſhall have that Proportion to the whole

If
open the Lines of Sines to any Circle ; as the Parts cut have to 100. Their uſes are

particular Oblique Angles, take out the Chord of 1. To divide agiven Circle into twoSegments,

the Angle required, andapply it over in the Semi- which ſhallhave a given Ratio, which is doneby

Radius, or at the end of the Line of Chords of60 opening the Sector and applying the given Circles

Degrees: V.gr.to open the Sines to an Angle of40 Diameter in the Points of 100 in theic Lines ; for

Degrees takeout the LateralChord of 40°.and to then a Parallel taken from any Points proportio

it open the sector in the Parallel Chord of60° . or nalto the greater Segment required,ſhall give the

if you apply the ſame Chord of40 °. over between depth ofthe greaterSegment,accounted on a Di.

soand go in the Line ofLines, 'it will open them ameter biſfe &ting the Segment.

to the ſame Angle.
2. To find the Proportion between the Circle

On the contrary, if the Sector be opened to an and anygiven Segments of it.

Angle at a venture, you mayfind thequantity of Open theSe & or, as before, and then take the

thatAngle, thus ? Takethe Parallel Chord of depth of the greater Segments,and apply Parallel
60 ° . and meaſure it in the Lateral Chord, and it to the Diameter, and the Points where it fits in ex

Shalltheregive the Angle, i.e.the Anglethatthoſe a & ly , will thew the Proportion to 100.

Lines ofChords are opened to : But that willbe SEEING . The SenſeofSeeing isprobablycauſed

different from the Angle of the Edges of the Se-thus , the Rays of Light exhibiting all Colours;

& or. N. B. If you canapply the Centreofa Pro- fall upon the bottom of the Eye, andtherecauſe

trator to the Centreof the sector, you may eaſily or excite Vibrations in the TunicaRetinæ : which

and readily findthe Quantity of any oftheſe an- Vibrations being communicated ,orpropagated a

gles. long the Solid Fibres of the Optick Netves into

SECTA Curiæ , is Suit and Service doneby Te- the Brain ,do there cauſe that Senſation , which

nants at the Court oftheir Lord .
we call Vifion or Seeing. For becauſe denſe Bo,

SECTASchirarum&Hundredorum, was the dies conſerve their Heat a longwhile, and theDen
Attendance, Suit and Service done byTenants in feft, thelongeſt time, the Vibrationsof their Parts

theCountyand Hundred Courts ;and Quietoseffe are ofa laſting nature, and therefore may be pro

de hâc Sectå, was a Privilege to be exempt from pagated along folid FibresofUniform Denſity toa

ſuch Cuſtomary Service. great diſtance, for conveying into the Brain, the

SECTIONSConick, fee Conick Sections. Impreſſions made uponall the Organs oftheSenſe.

SECTIONES Sequentes, is a Term in Conicks For that Motion which can continue long in one

ariſing thus : and the fame part of a Body, can be propagated a .

long way from one part to another, Tuppoling the

Body Homogeneal, to that the Motion maynot be

d H reflected,refra & ed,interrupted ,ordiſordered by any
A unevenneſs of theBody. Newton's Opticks, Bookz.

The ſame Author renders it probable, thatthe

Species of Obje£ts ſeen with bothEyes, are united

in that Place where the Optick Nerves meet and

joyn, before they come into the Brain : The Fi

bres on the right ſideof both Nerves uniting there,

and after Union, going thence into the Brain in

the Nerve, which is on the right ſide of the Head ;

I
and the Fibres on the left ſide ofboth Nerves uni.

ting in the ſame place, and after Union going into

theBrain in the Nerve, which is on the left ſide of

Let there be two Right Lines, as A B, CD, the Head : And theſe two latter Nerves meet and

inutually interfe&ting eachother in E ; which unite in the Brain, in ſuch a manner that theirFi.

Point E, is ſuppoſed to be the Common Centre ofbres inake but one entire Species orPicture: Half

the oppoſite Hyperbolick Se &tions, FG, HI, ofwhich. viz. that on the righttide of theSenfo

andwhorecommon Afymptotes the propoſed Lines rium ,comes from the right ſide ofboth Eyes, thro'

A B, CD, alſo are. In this partieular Caſe, the the ſide of both the Optick Nerves, to the Place

Se &tions GF, and H1, are called Sectiones Sequen- where theſe Nervesmeet, and from thenceon the

tis, becauſe they are placed following one ano- rightſide of the Head into the Brain : But the

ther in theContiguous angles of two Interfe&ting other half, viz , that on the left ſide of the Senfo

Right Lines.
rium , comes in like manner from the left ſide of

And if the determinate Diameter HG, of one both Eyes. For the Optick Nerves of ſuch A.

ofthe sectionesSequentes(which is coincident with nimals as look the fame way with both Eyes,

the ſuppoſed Indeterminate Diameterof its Oppo- (asof Men, Dogs, Sheep, Oxon. @c.), meet

fite) be equal to the Vertical Tangent KL, appli- before they come into the Brain ; but the Op

ed betwen the Afymptotes in the Point G , of the tick Nerves of ſuch Animals as do oot look the
fame
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fame way with both Eyes (as of Fiſhes, and ofthe this Court to themſelves, they are not prohibited

Chamælion ,do not fo meet and unite. If I am Pleading in other Conrts; where the Judges(who

rightly informed . muſtbe firſt Sergeants) call themBrothers. Thefe

'When a Man in the dark, preſſes either corner Sergeants are call’d by the King's Mandate, or

of his Eye with hisFinger, and at the ſame time Writ dire &ted to them , and commanding them ,

turns his Eye a contrary way, he will ſee a Cir- under agreat Penalty, to take upon them that

cle of Colours, like thoſe in the Featherofa Pea- Degree by a Day Alligned . Out of theſe one
cock's Tail ;whichvariegated Circle of Colours, ismoremay be made the King's Sergeant,to

ſeems toariſe from the ſamekind of Motions ex- Plead for him in áll Cauſes, eſpecially inTreaſon.

cited in the bottom of the Eye by the Preſſure of SERGEANT at Arms, isan Officer appointed

the Finger, as at other times areexcited there by to attend the Perſon of the King, An. 7 8.8. c.3.
Light for cauſing Viſion. And when a Man by a to Arreſt Traytors,&c. and Perſonsof Quality
ſtroke upon his Eyes ſees a Flaſh of Light, are not offending, and to attend the Lord High Steward
the like Motions excited in the Retina by that whenhe ſits in Judgment on any Traytor, & c. By
Stroke ?

the Stat, 13 Richard 2. c. 6. There cannotbe a.

SEIGNOURAGE, , H. 5. Stat. 2. 6. 1. ſeemsbove30 in theRealm. Twoof theſeby the King's
to have been a Royalty or Prerogative of the Allowance attend the two Houſes of Parliament.

Prince, whereby he challenged allowance ofGold The Office ofhim in the Houſe of Commons is to
and Silver brought into theMaſs for his Exchange keep the Door, and toexecute ſuch Commands as

for Coin. Out ofevery Pound Weight of Gold, Ithe Houſe ſhall direct , eſpecially as to the
appre

the King had for his Coin five Shillings, outof henſionof Offenders, Coc.

which he paid to the Maſter of theMint for his Another of theſe attends on the Lord Chancel

Work, ſometimes 1 Shilling, and ſometimes 18 loror Keeper in the Chancery,and one on the Lord

Pence. Upon every Pound Weight of Silver the High Treaſurer, one to attend on the Lord Prefi.

Seignourage,anſwered to the King, in Edw.z. Timo dent ofWales, and another on the Lord Preſident

waseighteenPenny -weight pondere, which about of theNorth. Another fort of Sergeants are chief

that time amounted to about a Shilling, and out Officers executing ſeveral Fun& ions in theKing's

of which he paid fometimes 8, ſometimes9 Pence Houſehold; of which you may find many in Stat.

to the Mint-maſter. In H.the 5th's Time the 33 H. 8. c. 12. There is alſo an inferiour kind

King's Seignourage for every Pound Woight of of Sergeants of theMace, whereof there is a Troop
Silver was 15 Pence. in the City of London , attending the Lord May

SELL, in Archite& uce, is the Term both for or.

the loweſtpiece ofTimber in a Timber-building, SERJEANTRY, was a Service formerly done

or for that on which the whole Superſtructureis for the holding ofLands,and was eitherGrand Ser.

erected , and alſo for the bottom -pieces in a Win - jeantry,which was ſome Honourable Military Ser .

dow - frame; the former is called aGround-fell, the vice paid only to theKing ;as to carry his Banner,

latter a Window -ſell. bear his Sword, Cc. Or Petty - Serjeantry,which

SEME, Summa, is an Horſe - load , a Seme of wasſomeleſs Noble Service paid to the King, or
Corn is 8 Buſhels, any other Lord. Some will have Grand Serjean

SENESCHAL, was theWord anciently for the try, to be where aMan holds Lands of theKing by

Chief Steward or Head Bailiff of a Baron, that Service, which he ought to performin Perſon , and

kept his Courts, and managed his Demeſne-lands, Petty- Serjeantry, to be where he holds his Lands

and hath been the Title of the Lord High Stew of the King, to yield hiin Yearly ſome ſmall

ard ,and oftheSteward of theKing's Houſhold , & c. thing towards his Wants.

SEPTUAGESIMA, is always thethirdSunday SERVICE -Royal, wasthe Rightsand Preroga-,

before Quadrageſima excluſive: from which ,until tives that within ſuch a Mannor belongedto the
the O & aves after Eaſter,Marriage is forbidden by King, if Lord of it; and were generally rec

the Canon -Law . It takes its name from its being koned to be theſe 8. 1.Power of Judicature in Mat

above 70 Days before Eaſter. ters of Property. 2. Power of Life and Death in

SEPTUM Medium , is properly the inſide ofthe Criminal Cauſes. 3. A Right in Wayfs and
left ventricle oftheHeart, becauſe its Fibres are Strays. 4. Affeffments. 5. Minting of Money,

continued with the Fibres of the oppoſite ſide of 6. Allize of Bread, Beer, Weights and Mea

the ſame Ventricle ; it divides the left ventricle fures.

of the Heart from theright. SERVICE, (which is ſometimes called Ser.

SEQUELA Caufa, is the Proceſs and depen- vage) is divided into Perſonal and Real, and into

ding Iſſue of a Cauſe or Trial. Military and Baſe ; as alſo fhto Intrinſick and Ex

SEQUELA Molendini, is owing Suit to a par. trinfick . Intrinſick Service they reckon due to the

ticularMill, or beingbound to grind Corn in that Capital Lord of the Mannor. Service is again di

Place only ; which formerly was a Duty and Ser- vided into Frank and Baſe, the one is termed Libe.

vice laid upon many Tenants ; wherefore Conci: rum Servitium ,theother Vilenagium . ' Tis alſo
dere Sequelam Molendini,wasto grant all the Toll divided into Continualor Annual and into Caſual

and Profits ariſing from ſuch Cuſtomary Rights or Accidental; the former being the Seifin ofRent,

SERGEANT; is a word diverſely uſed in our and the latter Seiſin of Reliefe .

Law, and applied to fundry Offices and Callings. SERVICE, in a Legal Senſe, is a right by

ASergeantat Law , or of the Coif, is the greateſt which onething is ſubje& to another thing or Per.

Degree taken in that Profeffion , as that of a Do- fon. And of theſe fome are ,
& tor is in the Civil Law. As theſe are the moſt SERVICES Predial or Real, which are Rights

Learned and Experienced , there is one Court ap- that one Eſtate ſometimesowes anotber :And thoſe

propriated to Plead in by themſelves, which is the Predial Services, they reckon to be Tome Ruftical

Common -pleas, wherethe Common Law of Eng- or Rurd , ſuch as the Right of Riding orWalking,

land is moſt ftri& ly obſerved : But tho' thoy have or going with a Carriage thro' another Man's

Ground g
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Ground ; the Right of drawing Water, or bring. TheRevolution -Work,which provestheIndex

ing it thro' his Ground, Coc. Andfome Services gradually( by the help of a Screw ) and ſenſibly
are called Urbane, which arethe Rights that are thews its Progreſs, to the thouſandth Part ofan

preferred to Mens Houſes, built contiguous to one Inch .

another, & c. f The Centre of the Inſtument, from which

a Plumb-Line falling on the Line ( i) at the lower

SERVICES perſonal, are thoſeServiceswhich end of the Right Edge of the Sextant, takes Di
are due from a thing to a Perfon ; and oftheſe ſtances from the Zenith.

they account3 by name, viz. Ufufruét, Uſe and g Is another Centre, from which a Plum Line

Habitation, but there are very many and various falling on the Line ( h ) takes Altitudes from the

ones which have no diſtinct Names. Horizon .

k Is the Braſs Limb of the Inſtrument, being

SERVITIUM Regale, Royal Service, are the Diagonally divided into every 5 Minutes, and by

Rights and Prerogativesthat within ſuchaMannor proportional Parts on the Index, ſhews every 10

belongto the King as Lord of it ; and theſe are Seconds."

generally reckond 6. As, 1. Power of Judica. 1 Is a Lignum -Vita Axis,upon which the Sex

fure in Matters of Property. 2. Power of Life tantturns; and is made fo, as to be plac'd either

and Death in Caſes ofFelony and Murder. 3. A parallel to the Axis of the Equator, or of the

Right in Waifs and Strays. 4. Aſſeſſments. S.Horizon.

Minting of Mony. And 6. Aflize of Bread and mm Is a Contrivanceby the Motion ofWheels,

Beer , Weights and Meaſures. NutsandScrews, ſo as to make the whole Sextant

All theſeentirePrivileges were annexed toſome move anſwerably to the apparent Diurnal Motion

Mannors, in their Grants from the King,and were of the Heavens.

ſometimes conveyed in the Charters of Donation nnn Three ſtrong Iron Feet, fix'd to an Iron

to Religious Houſes. Collar, to hold the aforeſaid Axis (1.)

006 Are Three Pieces of Timber, to which the

SERVITORSof Bills, are ſuch Servants or Iron Feet areſcrew'd, and which ſerve to compleat

Meſſengers of the Marſhalof the King's-bench, the Pedeſtal of the Inſtrument.

as werefent abroad with Bills or Writs, to Sum- An Arch of Iron, which ſhifts the Axis ( 1)

mon Men to that Court. They arenow common- to its Paralleliſm with either the Axis of the E

ly called Tip -ſtaves.
quator or Horizon .

The Limb of thisNoble Inſtrument is very ac

SESAMOIDEA ON , the Uſeof theſe Bones, curately divided, Diagonally, and by the wayof

which are placed at theArticulations of the Bones unequal Diviſions, uſed by Hevelius; ſo that the

ofthe Fingersand Toes,is that they may ſerve as Angle maybetaken eitherofthoſe ways, as well

ſo many Pullies about which the Tendonspaſs, at as befound by the Revolution -Work.

fome diſtancefromthe Centre of theArticulation,

whereby the Directions of the Motions of theſe SEXTAR of Wheator other Corn (from Sexta

Tendons are kept always at the ſame diſtance rius) was that quantity anciently which we now
from the Centre of Motion of the Articulation . call a Quarter, containing a Buſhel. In ſome

Countries ' tis called a Seame.

SEWERS, are Paſſages, Canals, or Gutters to SHAFT, is the hollow Entrance into a Mine

carry Water into the Sea or fome River. And which is funk or dug to comeattheOre. In the

therefore the Commiſſioners of theSewers are ſuch Tin Mines, after this is ſunk about a Fathom, they

Perſons, as by Authority under the Great Seal of leave a little long ſquare Place, which is called a

England, do ſee Ditches and Drains in Marſhes Shamble.

and Fenny-places, well kept and maintained for

the better preſervingthe Graſs uponthe Land for SHAMBLE, ſee Shaft.

feeding ofCattle, Gr. by conveying the Water

off theGround into the Sea or River. SHELF, is what the Miners (eſpecially in the

Tin-Mines) call the Faſt -Countrey ,by which they

SEXTANT. TheDeſcription ofa New Sextant, mean an ImaginarySurface of the Earth, which

lately made for the Obſervatory in Trinity at the Concuſſion of the Waters in the general De.

College, Cambridge, by Mr. John Rowley . luge ofNoah , was never moved ; and to the Shelf,

they think all the Loads or Mineral Veinsat firſt

as aIron Bars ſet edge and flat-ways, compo- layeven and parallel ; tho' after theFlood they

ſingandframing the Body of theSextant, whoſe wereſome elevated, ſome depreſſed, Coc. And by
Radius is five Foot. Shelf now they mean that hard Surface or Coat of

bb Are two Telleſcopes, the one fixt on the the Earth which lies under the Mold, uſually a

right Edge of the Sextant, from which the Divi.bout a Foot deep; for they ſuppoſe, that ſince the

fions onthe Limb are numbred, and the other Flood theEarthhath gotten a new Coat of Vege

moveable with the Index. table Earth , or ſuch as is made by the Corruption

cc Two large Braſs Semi-circles on the Back- ofVegetables and Animals.

ſide of the Sextant, wbich by Nuts and Screws

can bring the Inſtrument into any Poſition in any SHERIVE or Sheriff, Vice-Comes, is the Chief

Plane, Horizontal, Vertical, or Reclining. Officer of the King in any Shire or County, for

ddThe Place of the Croſs-Hairs within theTel- merly the Sheriff was choſen by the People in the

leſcope, which are made to be moved ( from the County-Court by Vote, as the Knights of the

Out-fide) for the better adjuſting themto the In- Shire for Parliament now are ; but now the She

frument. riff is nominated by theKing. Camden in his
K k k k Brit.
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Britannia, deforibes thisOffice, and theAntiqui. 17 The Mizzen Stay andSail.

ty and Authority of thisOfficer. See Co. Rep. lib . 18 The Halliards.

4. And Spelman's Gloſſary under the wordVice

Comes. His Oath is extant in Reg. Orig . fol.331. Mizzen Top-Maft and Rigging.

SHERIFF - TOOTH , ſeems anciently to have 19 Mizzen Top -Majt.

been a Tenure by the Service or Dutyof provi- 20 Its Sailsfürld.

ding Entertainment for the Sheriff at his County. 21 Its Braces.

Turns or Courts. Forit appears by Ryley's Placi- 22 Its Lifts.

taParliament. fol. 653. that in Derbyſoirethe 23 Its Shrouds.

King's Baylifts did formerlytake 6 Penceofevery 24 Its Halliards.
Bovate of Land, in Name of Sherif tooth . 25 Its Back-Stay.

26 Its Bow - lines .

SHILLING, Solidus in the Latin is a word of 27 Its Sheet.

very uncertain Signification, and differs almoft in 28 The Clem -lines.

etery Nation. ButthewordScyllingor Shiling 29 The Stay.

in England, never ſignified any thingbut5d.with 30 The Croſs-Trees.

the Saxons, and 12d. ever ſince. When it firſt 3i The Cap.

went for 12d. ' tis hard to find : But there was no 32 The Stump.

12.Penny Piece ofthatname Coined in Englandtill 33 Its Stay.

1504. and then Stow calls them Groats : 'tho' Fa- 34 Its Truck.

bian mentions them under thename of Shillings. 35 The Spindle.

In 34, H.8. there were 12 Penny Pieces ftruck, 36 The Vane.
but they were called Teftons. 37 The Slings of the Croſs Jack- Tard,

SHINGLING Tongs, are uſedin the Finery of MŞThe Main Maſt and its Riggiag.

an Iron -forge, to take out the Loop, in order to

bring it under the Hammer into a Bloom . 38 The Main Maft.

39 Runnersand Tackles.

SHIP. The Deſcription of the ſeveral Parts and 40 Tackle,

Rigging of a Firit Rate Ship, lying atAnchor. 41 The Main Shrouds and Laniards.

42 The Main Stay and Sail.

H Her Hull. 43 The Stay-Sail Halliards.

44 The Main Tard and Sail.

A The Cut-water. 45 The Geers.

B The Stem . 46 The Main Sheets.

C The Hapſe Holes, 47 The Main Tacks.

D TheCat -Head . 48 48 The Bunt -lines.

EWafite Cloaths. 49 49 The Main Bow - lines.

F The Fore Chain -wale. 50 The Main Braces.

G The Main Chain -wale . $1 51 The Leech- lines.

H The Mizzen Chain -wale. 52 The Main Puttock Shrouds.

I The Chefs Tree. 53 The Crow -foot.

K TheEntring Port. 54 54 The Main Lifts.
L The Head . 55 The Main Top.

MThe Gallery; 56 The Top Armour .

N The Tafferel. 57 The Top Rope.

000The Three Poop Lanterns. 58 The MainCap.

P The Enſign Staff 59 The Main TardTackles.

Q Its Truck.

R The Enfiyn or Antient. Main Top-Maft and Rigging.

2 The Mizzen Maſt and Rigging. 60 The Main Top-majt.

61 01 Tackles.

I The Mizzen Maft. 62 The Main Top-majt Shrouds.

2 The Mizzen Yard andSail. 63 The Back Stays.

3 The Mizzen Sheet. 64 The Main Top-fail Halliards.

4The Mizzen Shrowds and Laniards. 05 The Main Top- Jail Stay and Sail.

5 ' The Mizzen Bow -lines.
06 TheMain Top.Stay-fail Halliards.

6. The Mizzen Brayles. 67 The Main Top -fail Yard andSail.

7 The Geer . 68 The Main Top failBraces.
8The Mizzen Peek Halliards. 69 The Main Top-Sail Bob -lines.

9 The Croſs Jack - Tard. 70 The Main Top: fail Sheets.

10 The Lifts. 7170 The Main Top -fail Clew -lines.
II The Braces.

72 72 The Main Top -Sail Lifts.

12 The Mizzen Puttock Shrowds, 73 The Runner.

13 The MizzenTop. 74 The Bunt-lines.

14 The Mizzen Top Armour. 75 The Croſs Tree .

15 The Cap. 76 The Cap.

16 Crow -feet. 77 The Stump.

:

78 The
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78 The Stay.

79 The Iruck.

80 The Pendant.

F The Fore-Maſt and Rigging.

142 The Croſs- Trees.

143 The Cap.

144 The Jack -Staff.

145 The Truck.

146 The Jack.

147 The Buoy of the Beſt Bower Anchor.

148 The Cable of the Beſt Bower Anchor.

149 The ſmall Bower Buoy.

81 The Fore -Maft.

82 82 Its Runner and Tackles.

83 The Tackle.

84 The Fore Shrouds and Laniards.

85 The Fore Stay.

86 The Fore -Maft Tard and Sail.

87 87 The Fore- Sheets.

88 88 The Fore - Tacks.

89 89 The Fore- Braces.

yo go The Fore -Bow - lines.

91 91 The Bunt-lines.

92 92 The Leech - lines.

93 The Fore- Tard Tackle.

94 The Fore -Geers.

95 The Puttock Shrouds.

96 The Crow - foot.

97 The Fore- Top.

98 Its Top Armour.

99 The Top Rope.

100 100 The Lifts.

101 The Cap.

102 The Fore-Top -majt.

103 The Tackles.

104 The Fore-Top -maft Shrouds.

105 The Back-Stays.

106 The Fore Top - Jail Halliards.

707 Stay and Sail.

108 The Halliards.

109 The Fore-Top maſt YardandSail.

110 The Runner.

III III The Fore-Top.ſail Lifts.

112 112 The Fore-Top -fail Braces.

11 The Fore - Top-fail Bow -lines.

114 114 The Fore-Top -Jail Sheets.

115 The Fore-Top -fail Clew -lines.

116 The Fore-Top -Sail Bunt -lines.

117 The Croſs Trees.

118 The Cap.

119 The Stump.

120 The Stay.

12i The Truck .

122 The Spindle.

123 The Vane.

SHOALD, is the MinersTerm in the Tin Mines ,

for ſuch Fragments ofOre, which by Rains, Cura

rents of Water, &c. are torn off from the Load or

Veins of Ore. ' Theſe are waſht down from the

Mountains, and by finding of them, they gueſs

where to look for a Loadof Ore . Sometimes'tis

called Squod, ſometimes Squad.

SHORT Sails, in a Man ofWar, are the ſame

with the Fighting-fails,and arethe Fore-fail,Main

fail,and Fore-top -fail: Theſe are all that are uſed

in a Fight, left the reſt ſhould be fired or ſpoiled :

And beſides they would be troubleſome to handle,

and would hinder the fight and uſe of arms . When

a Ship gives Chaſe to another,if the Chaſe hath a

mind to fight, they ſay, theChaſe ſtrips her ſelf

into herſortorFighting -Sails; that is, puts out

her Colours in the Poop, her Flag at theMain -top ,

and her Streamers or Pendants at her Yard -arms ;

Furls her Sprit -ſail, Peeks her Mizen, and Slings

her Main-yard, and when the Chaſer ſees this,

he is to prepare for an Engagement.

SIGNALS, are Signsmade at Sea by the Ad.

miral or Commander in Chief ofany Squadron of

Ships, either in the Day or by Night, either for

Sailing or Fighting, or for the better Security of

the MerchantsShips that are under theConvoyof

His Majeſties Men of. War. Thele Signals are

appointed and determined by Order of the Lord

High Admiral, and are a follows:

SIGNALS by Day , when Ships are at an an

chor, in weighing Anchor, Sailing, cc. When
the Admiral or Commander in Chief would have

the Fleet prepare for Sailing, he firſt looſes his

Fore -Top-Jail, and then the whole Fleet are to do
the ſame.

2. When he would have them Unmoor , he loo

ſes hisMain -top -fail,and fires a Gun ; which in the

Royal Navy is to be anſwered by every Flagg

Ship.

3. When hewould have them Weigh, he looſes

his Fore-top -fail, and fires a Gun , and ſometimes

hawls home his Sheets; the Gun is to beanſwered

by every Flag Ship , and every Ship to get to Sail

as ſoon as it can. If with the Leeward fide, the

Stern =moſt Ship is to weigh firſt.

4. When the Admiral or Commander in Chief

would have theWeather-moſtand Head-moftShips

to Tack firſt, he hoifts the Union -flag at the Fore

top-maft-head, and fires a Gun , which each Flag
Ship muſt anſwer.

But if he would have the Sternmoſt and Lee

ward -moſt Ships to Tack firſt, he hoiſts the Union

Flag at the Mizen-top-inaft-head,and fires a Gun.

And when he would have all the whole Fleet Tack ,

he hoiſts an Union, both on theFore and Mizena

top-maſt-head , and fires a Gun .

5. When in bad Weather, he would have them

Wear and bring to the other Tack, he hoiſts a Pen .
Kkkk 2

dant

B Bow -ſprit and Rigging.

124 Bow -ſprit.

125 The Horſe.

126 The Sprit- Yard and Sail.

127 The Sprit- ſail Lifts.

128 128 The Sprit-fail Sheets.

129 129 Its Clew -lines.

130 13c The Sprit-fail Braces. ,

13. The Bob- Stay.

132 The Top

133 The TopArmour.

134 The Sprit-ſail Top-majt.

135 The Sprit-ſail Shrouds.

136 The Sprit-fail Halliards.

137 The Crane-line.

138 The Sprit Top -Sail Tard and Sail

139 The Sprit-fail Top-failBraces.

140 140 Its Lifts,

141 141 Is Sheets
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his Enlign .

dant on the Enfign -ſtaff, and fires a Gun : And Flag-ſtaff at the Fore-top -maſt head, and fires a

then the Leeward-moft and Stern -moft Shipsare toGun : Which Signal is to be made alſo by that

Wear firſt, and bring on the otherTack and lie Flag Ship, which is neareſt the Ship that gives

by, or go on with an eafie Sail till he cones a Chaſe, till the Chaſing Ship fees the sig

Head. Every Flag is to anſwer with theſameSig- na ).

nal . 13. In Caſe of Springing a Leak, or any other

6. Ifthey are lying by, or Sailing by a Wind, Diſaſter that diſables their Ship fromkeeping
and the Admiral would have them hearupand Sail Company, you are to hale up your Courſes, and

before the Wind, he hoiſts his Enfign,and fires a fire twoGuns.
Gun, which the Flags are to anſwer. And then 14. When any Ship would ſpeak with the Ad :

the Leeward-moſt Shipsare to bear up firſt, and to miral, he muſt ſpread an Engliſh Enſign from the

give rooin torthe Weather-motto Wear, and Sail Head ofhis Mainor Fore-top-maſt downwardson
before the Wind with an ealie Sail , till the Admi. the Shrouds, lowering his Main or Fore-top- fail,
ral come a Head. and firing Guns till the Admiral obſerve him :

But if it ſhould happen when the Admiral hath And if any Ship perceives this, and judges that
occafion to Wear and Sail before the Wind, that the Admiral doth not, that Ship muſt make the

both Jack and Enſign be abroad, he will hawl fame Signal, and make thebeſtof his way to ac

down the Jack before he fires the Gun to wear, quaint the Admiraltherewith, who will anſwer by
and keep it down till the Fleet is before the firing oneGun .
Wind. 15. When the Admiral would have the Fleet

7. When they are Sailing before the Wind, to prepare to Anchor, he hoifts an Enſign ſtriped

and he would have them bring to with theStar- Red , Blue and White on the Enfign -ſtaff, and

board Tacks Aboard , he hoiſts a Red Flag atthe fires a Gun ; and every Flag -Ship makes the

Flag-ſtaff, on the Mizen -top-maft-head, andFires fame Signal.

à Gun ; but if they are to bring too with the Lar. 16. If he would have the Fleet Moor, he hoiſts

board-tack, he hoiſts a BlueFlag at the ſame Place, hisMizen -top- fail with the Clew.lines haledup,

and Fires a Gun. Every Ship to anſwer the and fires a Gun .

Gun. 17. If he would have the Fleet Cutor Slip, he

8. When any Ship diſcoversLand, he is to hoiſtlooſes both his Top -fails, and fires two Guns ;
his Jack and Enlign, and keep it aboard till the andthen the LeewardShips are to cut or flip firft,
Admiral or Commander in Chief Anſwer him by to give room to the Weather-moſt to coine to

hoiſting his ; on ſight of which he isto hawldown Sail.

So if he would have any particular Ship to cut

9. If any diſcovers Danger, he is to Tack, or or Nip, and to Chaſe to Windward, he makes the

bear up fronı it ; and to aw Jack abroad from the Signal for ſpeaking with that Ship, hoiſts a Red

Main -top -maft Croſs-trees downward upon the Flag in theMizen -1hrouds, and fires a Gun : But

Back -ſtay, and Fire two Guns : But if he ſhould if the Ship is to Chaſe to Leeward, he boifts a

ſtrike orſtick faſt, then beſides the ſame Signal Blue Flag , as before.
with his Jack , he is to keep Firing till he ſees all 18. If he would have the Fleet Exerciſe their

the Fleet obſerve him, and endeavour to avoid the Small Arms, he hoiſts a Red Flag on the Enlign
Danger. Staff, and fires a Gun ; but if the great Guns,

10. When any ſees a Ship or Ships more than then he puts up a Pendant over the Red Flag

the Fleet, he is to put abroad his Enfign , and

there keep it , till the Admiral's or Commander's is SIGNALS by Night, to be obſerved at an an

out, and then to lower it as often as he fees Ships, chor, in Weighing, anchoring and Sailing.
and to ſtand in with them , that fo the Admiral 1. When the Admiral would have the Fleet to

may know which way they are, and how many : Unmoor and Ridefoort, he hangs out 3 Lights one

But if he be atfuch'a diſtance that the Enlign over another in the Main-top-maft-throuds, over

can't well be diſcovered , he is then to lay his the conſtant Light in the Main-top, and fires two

Head towards theShip or Ships fo deſcryed, and Guns, which are tobeanſwered by theFlag-Ships;

to brail up his low Sails, and continue hoiſting and each private Ship hangs out a Light in the

and lowering his Top-fails, and making a Weft Mizen-1hrouds.

with his Top -gallani-fails, till he is perceived by N. B. All Guns fir'd for Signals in the Night
the Adiniral. muſt be fir'd on the ſame ſide, that they may make

11. When the Admiral would have the Vice- no alteration in the Sound.

Admiral, or he that Commands in the ſecond Poft 2. When he would have them Weigh, he hangs

of the Fleet, to ſend out Shipsto Chaſe, he hoiſts a Light in the Main-top-maſt-flırouds, and fires

a Flag, Striped White and Red, on the Flag-ſtaff, a Gun, which is to be anſwered by all the Flags ;

at the Fore-top-maft-head, and fires a Gun. But and every private Ship muſt hang out a Light in

if he would have the Rear- Admiral do ſo , he then his Mizen -Shroud.

hoiſts the fame Signal on the Flag-ſtaff at the Mi- 3 : When hewouldhave them Tack, he hoiſts 2

zen -top -maft-head , and fires a Gun. Lights on the Enfign-Itaff, one over another, abova

.- 12. When the Admiral would have any Ship the conſtant Light in his Poop , and fires a Gun ;

tochaſe to Windward, he makes a Signal for ſpea- which is to be anſwered by all the Flags : And

king with the Captain, and hoiſts a Red Flag in every privateShip isto hang out a Lightextraordi,
theMizen - ſhrouds, and fires a Gun, nary, which is not to be taken in till the Admiral

But if to chaſe to Leeward, a Blue Flag ; and takes in his .
the fame Signal is made by the Flag in whoſe Di. After theSignalis made, the Leeward -moftand

vifion that Ship is. When he would have them Stern -moft Shipsmuſt Tackasfaftasthey can jand

give over Chale, he hoiſts a White Flag on his the Stern -moft Flag Ship,after heis aboutupoa tho

other
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And it any

other Tack, is to lead the Fleet, and him they 14. If any ſtrange Shipbe diſcovered coming

are to follow , to avoid running thro' one another into the Fleet, the next Ship is to endeavour to
in the dark. ſpeak with her, and bring her to an Anchor,and

4. When heis upon a Wind, and wouldhave not ſuffer her to paſs thro' the Fleet.

the FleetWear and bring to on the other Tack, he one diſcovers a Fleet, and it blow ſo hard that he

hoiſts up one Light at the Mizen -peek , and fires 3 cannot come to give the Admiral notice timely,

Guns; which is to beanſweredby the Flag-Ships, he is to hang out a great number of Lights,

and every private Ship muſtanſwer with one and to continue firing Gun after Gun, till the Ad

Light at the Mizen-peek. The Stern -moſt andmiral anſwers him with one,

Leeward-moft Ships are to bear up ſo ſoon as the 15. When the Admiral would have the Fleet

Signal is made. to Cut or Slip, he hangs out 4 Lights, one at each

5.When he would havethem in blowingWea. Main -yard -arm , and at each Fore-yard-arm , and

ther to lie a try,Sbort, oraHull, or with the Head- fires 2 Guns ; which are to beanſwered by the

Sails bracedto the Maft,hewill ſhew 4 Lights ofe- Flag-ſhips, and every private Ship is to ſhew ona

qual height, and fire 5Guns, which are to be an- Light.

Iwered by the Flag-Ships, and then every private

Ship muſt ſhew 4 Lights . And after this, if he SIGNALS uſed when a Fleet Sails in a Fog.

would have them to make Sail, he then fires 10 1. If the Admiral would have them weigh , he

Guns; whichare to be anſwered by ali the Flags, fires 10 Guns, which every Flag-ſhip is to an

and then the Head -moſt and Weather-moſt Ships (wer.

are to make Sail firſt 2. To make them Tack , he fires 4 Guns ; which

6. When the Fleet is Sailing large, or before are to be anſwered bythe Flag -ſhips, and then the

the Wind, and the Admiral would have them Leeward -noft Ships, and Stern-moſt Ships muſt

bring too , and lie by with their Star-board Tacks. Tackfirſt. Andafier theyareabout, to go with the

· Aboard, heputsout 4 Lights in the Fore-throuds: fame Sail they tack'd with, and not to lie by expe

and fires 6Guns; butif with theLar-board Tacks & ing theAdmiral to comea Head : And this is to

Aboard , he fires 8 Guns, which are to be anſwered avoid the Danger of running thro' one another in

by the Flag-Ships, and every private Ship muſt thick Weather.

Thew 4 Lights. The Wind-moftShips muſt bring 3. When the Admital brings to, and lieswith

too firſt. his Head- failsto the Maſt; it with the Star-board

7. Whenever the Admiral alters his Courſe, he Tack Aboard, he fires6 Guns ; but if withthe

fires i Gun (without altering his Lights) which is Lar-board Tack Aboard , 8Guns, which theFlag

to be anſwered by all the Flag -ſhips. Ships are to anſwer . And after this, ifhe makes

8. Ifany Ship hath occafion to lieſport, or by, Sail, he fires 10 Guns, which the Flag.ſhips muſt
after the Fleet has made Sail , he isto fire í Gun, anſwer ; and then the Head-moft and Weather
and thew 3 Lights in his Mizen -ſhrouds. moft Ships are to make Sail firft.

9. When any one firſt diſcovers Land or Dan. 4. If it grow thick and fogɛyWeather, the Ad.

ger, he is to thew as many Lights as he can, to miral willcontinueSailing with the ſame Sail fet

fire iGun , and to Tack, or bear away from it. that he had before it grewfoggy , and will fire a

And if anyone happen to ſpring a Leak, or any Gun every hour ; which the Flag -ſhips muſt an

bediſabled from keeping coinpany with the Fleet, ſwer, and the private Ships muſt anſwer byfiring,

he hangs out 2 Lights of equal height, and fires of Muskets, beating of Drums, and ringing of

Guns till he is relieved by ſome Ship of the Bells.
Fleet. But if he be forced to make either more or leſs

JO. If any one diſcovers a Fleet, he is to fire Sailthan he had when the Fog begun, be will fire

Guns, make falſe Fires, put one Light out on the a Gun every half hour, that the Fleet may diſcern

Main -top, 3 on the Poop, to Steer after them ,and whetherthey come up with theAdmiral,or falla

to continue firing,Guns, unleſs the Admiral call Stern of him ;and the Flags and private Ships are

him off, by Steering another Courſe, and fire2 or to anſwer, as before.

3 Guns,for then he muſt follow the Admiral. .5. If any one diſovers Danger which he can a.

11. When the AdmiralAnchors he fires 2 Guns, void by Tacking and ſtanding from it ; he is to

a finall ſpace ofTime one from the other, which make the Signal for tacking in a Fog ;but ifhe

are to be anſwered by the Flag-ſhips; and every ſhould chance to ſtrike and itick faſt , he is to fire

private Ship muſt thew 2 Lights. Gun afterGun,till he thinks the reſt have avoided

12. When the Admiral would have the Fleet the Danger.

to Moor, he puts a Lighton each Top -maft-head , 6. When the Admiral would have the Fleet to

and fires a Gun ; which is to be anſwered by the Anchor, he fires 2 Guns, which the Flags are to

Flag-ships, and every private Ship is to ſhew one anſwer; and after he hath been half an hourat an

Light. Anchor, he will fire 2 Guns more, to be anſwer .

13. If he would have them lower their Yardsed by the Flags, as before, that all the Fleet may

andTop -maſts , he hoiſtsone Light upon his En. know it.

fign -ſtaff, and firesone Gun ; which isto be an.

fwered by the Flag-ships,and every private Ship SIGNALS for calling Officers on Board the Ad.

muſt ſhew1 Light. And when he would have miral.

them Hoiſt their Yards and Top-maſt, he puts 1. When the Admiral puts abroad a Union

out 2 Lights, one under theother, in the Mizen- Flag in the Mizen -throuds, and fires a Gun , all

top -matt-Shrouds, and fires a Gun ; which is to theCaptains areto come atoard him : And if

be anſwered by theFlag.ſhips, and each private with thefame Signal there bealſo a Weftmade

Ship muſt ſhow i LightintheMizen.Throuds. " with the Enfign, then the Lieutenantof each

Ship is to come on Board.
2. If
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1

2. If an Enſign be put Aboard in the fame

Place, all the Maſters of the Ships of War are to
SIGNALS for managing a Sea- fight.

come on Board the Admiral. When the Admiral would have the Fleet form

3. It a Standard on theFlag.ſtaff be hoiſted at a Line of Battle, one Ship a head of another,

the Mizen -top-maſt -head, and a Gun fired , then he hoiſts an Union -flag at the Mizen -peek, and

all the Flay-Officers are to come Aboard the ad- fires a Gun, and every Flag-ſhip does the

miral. It the Engliſh Flags only, then a Stan- fame.

dard in theMizen-1hrouds,and fire a Gun : If the But when they are to form a Line of Battle,

Flags and Land General Officers, then the Ad-one a breaft of another, he hoiſts a Pendant with

iniral puts Aboard a Standard at Mizen -top- the Union-flag, & c.
malt-head, and a Pendant at Mizen -peek, and 2. When hewould have the Admiral of the

fires a Gun . White, or be that Commands in the Second Poft,

4. It a Red Flagbe hoiſted in the Mizen -ſhrouds, and his wholeSquadron, to Tack ,and endeavour
and a Gun fir’d ,then the Captains ofhisown Squa. to gain the Wind of the Enemy, he ſpreads a
dron are to come on Board the Admiral ; and if white Flag underthe Flag at the Main -top -maft.

with the ſame Signal there be alſo a Weft with the head, and fires a Gun ; and when he would have

Enſign,a Lieutenant of eachShip muſt go on Board . the Vice-Admiral ofthe Blue do ſo, he doth the

5. Ifhe hoiſts a White Flag as before, then the ſame with a blue Flag.

Vice-Admiral, or be that Commands in the fe- 3. If he would have the Vice-Admiral of the

cond Poft, and all the Captains of his Squadron Red do ſo, he fpreads a Red Flag from the Capon

are to go on Board the Admiral . If a Blue- Flag, the Fore-top -malt-head, downward on the Back

& c. then the Rear - Admiral, and the Captains of ftay : If the Vice -Admiral of the Blue is to do

his Squadron muſt come on Board ; and if there ſo, he ſpreads a blue Flag,Cc. and fires a Gun.

be a Weft as before, the Lieutenants. If he would have the Rear- Admiral ofthe Red do

6. When a Standard is hoiſted on the Enlign. ſo, he hoiſts a Red Flag at the Flag-ſtaff at the

ſtaff, and aGun fired, the Viceand Rear-Admirals Mizen -top-maſt-head; it the Rear-Admiral of
muſt both come on Board the Admiral's Ship. the White, a white Flag ; if the Rear-Admiral

7. When the Admiral would ſpeak with Cap- ofthe Blue; a blue Flag, and under it a Pendant

tains of hisown Diviſion , he will hoiſt a Pendant of the ſameColour, with a Gun.

in the Mizen -peek , and fire a Gun ; and if with 4. If he be to Leeward of the Fleet, orany part

the Lieutenants, aWeft is made with the Enfign , of it, and he would have them to bear downinto

and thefame Signal . For whenever hewould his Wakeor Grain, he hoifts a blue Flag at the

ſpeak with Lieutenants ofany particular Ship, he Mizen.peek, and fires a Gun.

makes the Signal for the Captain, and makes a 5. If hewould be to Leeward of the Enemy,

Weft alſo with the Enſign .
and his Fleet, or any part of it , be to Leeward

8 When the Admiral would have all the Ten- of him ; in order to bring theſe Ships into the

ders in the Fleet come under his Stern and ſpeak Line, he bears downwith a blueFlagat the Mi

with him , he hoiſts a Flag, ſtriped Tellow and zen -peek ,under the Union -flag (which is the Sig.

White, at the Mizen-peek, and fires a Gun . But it nal for Battle) and fires a Gun ; and then thoſe

hewouldſpeak with any particular Ships Tender, Ships which are to Leeward of him , muſtendea

he makes aSignal for ſpeaking with the Captain vour to get into his Wake orGrain , according to
ſhe tends upon, and a Weft with his fack. their Station in the Line of Battle .

y . If all thePinnaces and Barges are to come on 6. When the Fleet is Sailing before the Wind,

Board, Manned and Armed, the Signal is a Pen- and he would have him that Commands in the

dant on the Flag-ſtaff, hoiſted on the Fore.top- ſecond Poft, and the Ships of the Star -hoard

maſt-head, and a Gun ; and if he would have Quarter to clap by the Wind, and cometothe

them Chaſe any Ship, Veſſel, or Boat in View , he Star-board Tack, he hoiſts a Red Flag on the Mi.

hoiſts the Pendant,and fires 2 Guns. zen -top -maſt-head ; but a Blue one, ifhe would

10. The Signal for the Long -boats to come on have Ships of the Lar-board Quarter come to the

Board him Mann'd and Armed, is the Pendant Lar -board -tack , with a Gun .
hoiſted on the Flag -ſtaff at the Mizen -top-maſt. 7. Ifthe Van are to Tack firk , he ſpreads the

Jiead, and a Gun ; and if he would have them Union -flag at the Flag -ſtaff on the Fore-top.maft
Chaſe any Ship ,Veſſel, or Boat in openView ,with - head, and fires a Gun, if the Red Flag be not a

out coming on Board him , he hoiſts the Pendant, broad; but it'it be, then he lowers the Fore-top
as aforeſaid, and fires 2 Guns . fails a little, and the Union-flag is ſpread from

When the Admiralwould have all the Boats in the Cap of the Fore -top -maſt downwards; and

the Fleet come on Board him , Mann'd and Arm'd, every Flag -ſhip doth the ſame.
he hoiſts a Pendant on the Flag-ſtaff, bothon the 8. If the Rear be to Tack firſt, he hoiſts the

Fore-top -maſt , and Mizen-top -maft-head, and Union -flag on the Flag- ſtaff at the Mizen-top

fires 1 Gun ; but if he would have them Chaſe, maft-head, and fires a Gun , which all the Flag

he hoiſts his Pendants, as before, and fires 2 Thips are to anſwer.

Guns, 9. If all the Flag -ſhips are to come into his

11. When the Admiral would ſpeak with the Wake or Grain, he hoiſts a Red Flag at his Mizen

Vi& ualler, or his Agent , he puts an Engliſh En- peek, and fires a Gun, and all the Flag- hips muſt

Sign in theMizen -top-moſt-ſhrouds; and when do the ſame.
with him that hath charge of the Gunner's Stores, 10. If he would have him that Commands in

he will ſpread an Enſign at his Main-top-fail the ſecond Poft of his Squadron to make more

yard -arm . Sail (tho he himſelf ſhorten Sail) be hoiſts a

white Flag on the Enſign- ſtaff : But if he that

Commands in the third Poſt be to do ſo , he hoifts

aBlue

1

1
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a Blue Flag at the ſame places, and fires a Gun, Aboard by the Wind,he hoiſts a Genoueze Flag

and all the Flag.ſhips muſt make the fame Sig- at the ſame Place ; which Signals niuſt be like

nal . others, anſweredbythe Flag -ſhips.

11. When everhehoiſts a Red Flag on theFlag

ſtaff atthe Fore-top -maſt-head, and fires a Gun, SIGNET, is one of the King's Seals, where

every Ship in the Fleet muſt uſe their utmoſt en with his private Letters are Sealed, and is always.
deavourto engage the Enemy, in the Order pre- in the Cuſtody of the King's Secretaries; and
ſcribed them . there are 4 Clerks ofthe Signet Office always at.

12. When he hoiſts a white Flag at his Mizen- tending .

peek , and fires a Gun, then all the ſmall Frigats SILVER , of the ways of Smelting and Refi

of his Squadron that are not of the Line of Bat- ning of Silver, I find theſe Accounts . 1. From

tle, are to come under the Stern . Mr.Ray, at the end of his Catalogue of Engliſ

13. If the Fleet be Sailing by a Wind in the words about the Silver Mines in Cardiganſbire

Line of Battle, and the Admiral would have them in Wales.

brace their Head -fails to the Maſt, he hoiſts up a The Mine firſt beaten into ſmall pieces, is

yellow Flag on the Flag-ſtaff, at the Mizen-top - brought from the Mine to theSmelting-houſe, and

maſt-head,andfires a Gun, which theFlag-ships theremelted with black and white Coal, i. e .

are to anſwer, and then the Ships in the Rear with Charcoal and Wood fit into 1mall pieces,
muſt brace firſt. and dried in a Kiln for that Purpoſe: And they

14. After this, ifhe would have them falltheir uſeboth Wood and Coal, becauſe the Coal alone

Head -fails and ſtand on , hehoiſts a yellow Flag makes too violenta Fire, and the Wood alonetoo

on the Flag-ſtaff at the Fore-top -maſt-head, and gentle. After theFire is made, the Mine is caſt on

fires a Gun ; which the Flag-ſhips muſt anſwer,the Coals, and ſoagain, Mine and Coals inter

and then the Sluips in the Van muft fall firſt, and changeably . The Mine, when melted, runs down

ſtand on . If when this Signal is inade, the Red into theSump, which is a round Pit of Stone li.

Flag at the Fore-top-maft-head be abroad, hened with Clay within ; thence ' tis laden out

ſpreadsthe Yellow Flag under the Red. and cait into ſquare Bars with ſmaller ends, fit to

15. If the Fleets being near one another, the lift and carry them by.

Admiral would have all our Ships to Tack toge. Theſe Bars they bring to the Refining Furnace,

ther, the ſooner to lie in a poſture ofEngaging which is covered with a thick CapofStone bound

the Enemy, he hoiſts a Union -flag on the Flag-about with Iron , and moveable, that ſo they may

ftaves at the Fore and Mizen-top-maft-heads , litt it up , and make the Teft at the Bottom anew ,

and fires a Gun, and all the Flag -ſhips in the ( as they do at every Refining.) In the Middle of
Fleet are to do the ſame. the Cap there is a Hole, in which the Bar ofSil.

16.The Fleet being in a Lineof Battle, ifhe ver hangs in Iron -ſlings above the Furnace, that ſo
would have the Ship that leads the Van , hoiſt, it may be let down by degrees as it melts off. Be

lower, ſet, orhawlup any of hisSails, the Admi- fides this Hole,they haveanotherin the ſide ofthe

ral ſpreads a Yellow Flag underthat at his Main- Furnace, Parallel to the Horizon , and bottom'd

top-maft-head, and fires a Gun ; which Signalthe with Iron ; at which Holethey thruſt in another

Flag-ſhipsare to anſwer,and then the Admiralwill Bar. The Teft is of an Oval figure, and fits at the
hoiſt, lower, ſet, or hawl up the Sail, which he bottom of the Furnace. The Fire is put in by the

would have the Ship that leads theVando ;which ſide of the Bellows, when the Furnace is come to a
is to be anſwered by the Flag-ſhips of the Fleet. true Temper of Heat, the Lead converted into Lis

17. Whenthe Enemy runs, and he would have tharge, is blownoffby the Bellows, the Silver ſub

the whole Fleet follow them , he makes all the fiding to the bottomof the Teft.

Sail he can after them himfoif, takes down the As ſoon as all the Glut (as they call it) of Li

Signal for the LineofBattle, and fires2 Guns out tharge is blownoff, theSilver in the bottom ofthe

of his Fore-chaſe, which the Flag -ſhips anſwer, Cuple orTeft grows cold, and the ſameDegreesof

andthen every Slip is to endeavour to come up Heat willnot keep it melted, as before. The

with, and Boardthe Enemy. Cake of Silver after it grows cold, Springs or ri

18. Whenhe would havethe Chaſe given over, Jesupinto Branches (faith Mr. Ray,butI queſtion

he hoifts a white Flag at the Fore- top-maft -head, his Information asto this Point.) TheTeſt is
and fires a Gun . made of Marrow -Bones, burnt to ſmall pieces,

19. If he would have the Red Squadron draw then powdered and made into a Paft with Water.

into a Line ofBattle, one a breaſt ofanother, he TheTeſt is about a foot thick, laid in Iron : Af

puts abroad a Flag,ítriped Red and White on the ser the Cake of Silver is taken out; that part of

Flag- ſtaff,at the Main-top-mat-head, with a theTeftwhich is diſcoloured,they minglewith
Pendant under it, and fires a Gun : If the white new Ore to be melted ; the reſt they pound and

or ſecond Squadron are to doſo, theFlagisftriped powder, and uſe againfor another Teft.
Red, White and Blue ; if the Blue or third Squa- The Litharge is brought to a Reducing Furnace,

dron are to do fo,the Flag is a Genoueze Enlign and there with Charcoal only melted into Lead

and Pendant. But if they are to draw into a Line The Litharge is caſt upon the Charcoal in the

of Battle,one aHead ofanother, the fame Sig. Bing of the Furnace ; and asthe Charcoal burns

nals are made without a Pendant. away , and the Litharge melts, more Charcoal is

20.If they are to draw into a Line of Battle, thrown on, and Litharge put upon it, as at firſt

oneaStern of another, with a largeWind, and he Smelting.

would have the Leaders go with theStar-board. Another Furnace they have , which they call

Tacks Aboard by the Wind, he hoiſts a Red and an Almond Furnace, in which they melt the

White Flag at the Mizen -peek, and fires a Gun : Slugs (or Refuſe of the Litharge) not ſtamped

But if they ſhould go with theLar-board - tacks or pounded with Charcoal only.
The

1
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The Slugs or Cynders of thefirſt Smelting, kept open with Under-work at a great Expence.

they beat 1mall with great Stamps, lifted up by Much of this Minebeing in an Earthy Soil, itsOre

a Wheel moved by Water, and falling down by is much eſteemed. Diverſe Veinslie North,and o.

their ownWeight. Firſt they are ſtamped with thers run to the North-eaſt. The blackiſh Ore is

dry Stamps, then fifted with an Iron -fieve in Wa- eſteemed the beſt ; much of it hath a mixture of a

ter. Thatwhich lies at the bottom of theSieve is yellow ſhining subſtance, called Marchaſite;

returned to the Smelting - furnace, without more which if not in too great quantity, diſpoſes the

ado; that which ſwimsover the Sieve is beaten Ore to Fluidity, and makes it melt and run the

with wet Stamps. better. There isoften found growing to the Ore

What hath paſs’d thro' the Sieve,and alſo what a red Subſtance,called Cinnaher ; this Subſtance,
after being beaten with the wet Stampe, paſſes ground with Oil, makes a Vermillion equalto,if

thro' a fine Grate , or Strainer of Iron , goeth to not exceeding that Cinnabar which is made by

the Buddle ; which is a Veſſelmade like a ſhal- Sublimation of Mercury and Sulphur.

low Tumbrel, and ſtands a little ſhelving. An hundred Pound Weight of Ore ſometimes

On this the Matter is laid , and Water runs con- yieldsbuthalf an Ounce, or an Ounceof Silver ;

ſtantly over it, the Matter being moved to and fonetimes 2, 3, 4, 5 and 20 Ounces.

fro with an Iron -rake; by which means the Earth There is an Officer inthe Works, whom they

and Droſs being carriedoffby theWater, the Me. call the Probeirer or El ager, who proves the
tal remains behind. Richneſs of the Ore, thus: Ofall ſorts of Ore he

That which is thus Buddled, they lue with a takes the ſame Quantity, and having firſt dried,

thick Hair-lieve, cloſe wrought in aTub of Wa- burned, and powdred them, then he gives an equal

ter, rolling the Sieve about, and inclining it thisProportion of Lead to all,melteth andpurifieth

way and that with their Hands: The light Part them ; and then by exa& Scales he takes notica

which ſwims at top of the Sieve , or rather over of the Proportion between the Ore and the Metal

it , is returned again to the Buddle ; and that contained in it, and reports it to thoſe concerned

which ſubſides goes to the Furnace to be Smelted in thegreat Melting-furnaces.

again. If the Ore be found to hold 2 Ouncesanda half,

They have alſo an Aſlay Furnace,wherewith or more ofSilver in an 100 Pound Weight, they

they try the Value of the Metal , of what Propor- ordinarily melt it,withoutany previousPrepara

tion the Lead bears to the Silver; which theydo tion by the help of Iron Stone (which,by the by ,

by cutting off a Piece from everyBar, and melting is not Iron Ore, but a Stone found thereabouts, of

it in a ſmall Cupel: Firſt they weigh the Piece which the Livered -colour is the beſt.) Kys,

cut off, andthenafter the Lead is ſeparated, the (which is a ſort of Pyrites)and Slacken, (a Scum

Silver. A Tun of Metalfometimes will yield 10, or Lake taken offthe Top of the Pan, into which
15 , and if rich , 20 Pound Weight of Silver. the melted Mineral runs, and is a Subſtance made

All Lead Ore digg'd in England, hath a Pro out of the former, melted by Fuſion) which are

portion of Silver mixt with it ;but ſome fo lit. thrown with it into the Melting -furnace.

ile, that it will not quit coſt to Refine it. If the Ore be poorer, holding but 2 Ounces in

At the firſt Smelting they mingle ſeveral forts 100 Pound Weight,orleſs: Then 'tis firſt pound

of Ore together, fomeRicher, ſome Poorer, elfeled and waſh'd , till it become richer, or hath a

they will not melt ſo kindly. The Silver inade greater Proportion ofMetal, with reſpect to the

here is exceeding good and fine. Theſe fix Moun- Ore, niuch of the Earthy Parts being waſhed a

tains in Cardiganſbire,not far from oneanother, way. Then 'tis thrown into the Furnace with

afford Silver Ore; Talabout,Geginnon,Comfom- the former Materials ; and the Marchafite, which

lack, Gedarren , Bromefloid and Cummer. But remains ſtill with it, as finking always to the

when Mr. Ray was there, they digg’d only at bottom with the Silver in theWaſs-works, helps
Talabout. to quicken the Fuſion of theOre .

Their Way of Digging and Collecting the Ore, Whatever is melted in the Melting- furnace, is

was thus: They linka Perpendicular ſquare let out thro’an hole atthebottom thereof into the

Hole, or Shaft, the ſides of which they ſtrength- Pan, which is placed in the Earth before it. And

en round from top to bottom with Wood , that thus expoſed ,it immediately acquires an hard
theEarth may not fall in. The Tranverſe Pieces Scum , Droſs, Loafor Cake ; which being taken

ofWood, they callStemples; and on theſe , catch- off from the Top, theMetalremaining becomes

ing hold with theirHandsand Feet, they deſcend the purer ; to which is added Lead,and afterſome

without uſing any Rope: They dig theOre thus , time themelted Metal is taken out. Then being

one holds a little Pique,or Punchof Iron, having again melted in theDriving.furnace (asthey call

a long Handle ofWood, which they call aGad ; it) theLead, or what elſe remains mixt with the

andanother with a great Iron-Sledgedrives it into silver is driven offby theBlaſt of two great Bel.
the Vein. lows,and runsoverin the form of Lithargo. That

The Vein ofMetal runs Eaft and Weft; it rifes which firſt comes over istheWhite,and thatwhich

North ,and dips or ſlopes to the South.There is a is laft, being longer in the Fire, is Red ; the former

whiteFluor about theVein, which they call Spar, is called Litharge ofSilver, the laſt of Gold ; but
and a black one, which they call Blinds: This are both blown off the fame Metal.

laſt covers the Vein of Ore ; ſo that when it ap- Moſt of this Schemnitz Silvor Ore holdsſome

pears, they are ſure to find'Ore.
Gold, which is ſeparated from the Silvet'by Gra .

There are ſeveral Silver Mines at Schemnitz in nulation and Diſſolution in Aqua Fortis.

Hungary, the chiefeft of which are Windſchaht When Silver is, generated (as 'tis in ſomePlaces

and Trinity. OfwhichDr.EdwardBrown givesus ofAmerica, andperhaps elſewhere) in Rockey

this Account in PhiloſophicalTranſactions, No. Stones , abounding with Bituminous Mixtures,

58. Trinity Mines are 70 Fathomdeep, built and ſo as that it can't be forced from its Impuri
ties
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lies by theviolentway ofMelting ; tho? Lead, and The Silver laſt of all is melted down with Li

even Artificial Salts or Fluxes be added : In this Iga, as 'tis called, which the King of Spain al
Cafe the Uſe of Quickſilver hath been found lows, by which he returns to the People in Copper

moſt advantageous. The way of applying it is the fifth part, which they allow him ofall theSil
thus :

ver. Philos. Trans. No. 41 .

They Calcine the Ore, firſt broken into ſmall

pieces, in a Reverberatory Oven ; but with a mo. SIMILAR Light, according toSir IS. Newton,

derate Fire for fear of Fufion, and driving away is ſuch, whoſe Rays are all equally Refrangible ;

into the air partoftheMedal. This Calcination and this he calls alſo Simple and Homogeneal.

frees the Mineral from ſuch Mixtures as would

hinder the Power of the Quickſilver upon it, and

alſo renders the Ore more tractable andpliant un.

der the Milftone ; where ' tis reduced to a fine

Powder, before the Application of the Mercury

upon it. For the Orebeing Ground, Calcined,

Powder'd, and finely fifted , they divide it into fe

veral heaps and then by leſſer Effaysthey find how

much Silver is contained in each heap ; where

'tis very ordinary to find not above 6 Ounces in

100 Pound Weight, ſometimes 12 ; but if it

ariſes to 18, 'tis eſteemed a very rich Vein : Yet
E

ſometimes there are great Maſſes found of pure

Silver, which they call Virgin Metal.

Then proportionable to the quantity of Silver in

each heap, they beſprinkle them with Quickſilver,
SIMILAR Sections in Conicks, are ſuch whoſe

and that not all atonce, but at ſeveral times , ſtir- Diameters makeequal Angles with their Ordi

ring the Ore up and down. If the Mercury give nates; and alſo wheretheTriangles AD EABC

Signsofits beingTocado (as they callit)i. e.itit ate Similartothe Trianglesa
de, abc, and theappear mortified ; not in ſmalland clear Spherical Baſes D E to BC ; asde, bc. TheirDiame

Figures (which isa good Prognoſtick)but in the ters alſo ,asAF, and a fare called Similar.
form of long Worms, of awan, pale, dark and

Leadish Colour (which indicates that the Ore a.
SIMPLE Light. See Homogeneal,

bounds with Lead, & c.) it is cured by certain

Magiſtrals, which have for their Baſis or Maſter
SINCERITY, in Ethicks, is defined to be that

Ingredient, Calcined Copper mingled with Salt. Virtue, Power,or Act of the Mind, by which the

Theheaps of Ore being thus mingled with Willis determined to follow and perform that
Quickſilver, are often ſtirred about, thebetter to which the Intelle&t determines to be beſt and moſt

incorporate the Mercury and Silver. They ſeem
proper to be done in all Caſes, and to do it be

to have only Conje & ural Signs to know when the cauſe it is fo .

Quickſilver hath done its Office in ſeparating

the Silver from theſe Heterogeneal Subſtances ; SINE-CURES ,are Ecclefiaftical Benefices with

which occaſions by its uncertainty great Loffes, e - out Cure of Souls. No Church where there is

ſpecially when they work this way on Gold . But but oneIncumbent, canproperly be a Sine-cure :
when by the Colour of the Mercury , Coagulated and tho ' the Church being down, or the Pariſh

by theSilver in clear Maffy Lumps, they conje being become deſtitute of Pariſhioners,the Incum .

& ure the work done, they waſh itby meansof bent
may thereby be neceſſarily acquitted from thethree Veſels, ſtanding inorder, oneunder another: a &tual Performance of Publick Duty ,yet he isſtill

So that the Matter in the firſt andhigheſt, being under an Obligation to do it, whenever a Church
worked and ſtirred about with a Molinet, all the ſhall be built, and there are a competent num

Duft of the Hoterogeneous Matter that imbody ber of Inhabitants. And in themean while,if tha

not with the Mercury, is carried away together Church be Preſentative,asmoſtſuch Churches are,

with the Water into the other Veſſels, and from the Incumbentis Inſtituted in Curam Animarum;

thence is quite thrown out by the continual Cur- andfuchBenefices arerather Depopulations than
rent of the Water : While the Silver in clotted Sine-cures, and 'twill be proper for the new In

Lumps ( called Pella's) is by the Weight of the cumbent to read the 39 Articles, and theLiturgy
Mercury carried down to the bottom ofthe Tubs in theChurch-yard ,c. and to do what other In

Thenthe Mercury , with the Silver is taken out of cumbents uſually do. Buta Réctory ora Portion

the Veſſels, and diligently ſqueezed in ſtrong of it may properly be a Sine-cure, if there bea
coarſe Linen -cloths, and even with Strokes of a Vicar Endowed, andthen it doth not come within

Beetle, that theQuickſilver may be ſeparated as the Statute of Pluralities of21 H. 8. c. 13. Which
much as may be from the Silver. And this Maſsis declares that no Parſonagewhich hath a Vicar
afterwards reduced in Molds of the ſhape ofthe Endowed, ſhall be comprehended, Coc. So that

Indian Pine-apple, into a Piramidalor ConicalFi- here no Diſpenſation is neceſſary to hold this Sine

gure, which they call Pineas de la Plata: They cure with a former Living. Nor need he read the
are thus faſhioned for the eaſier placing them Articles or Divine Service, as required by 13

round the edges of a great Earthen, Veffel of the Eliz, c. 12. which extendsonly to a Benefice with

form ofa blind, Alembick: Round aboutthetop of Cure. ASine- cure Donative wants no Inſtitution
which a Fire is made, and then all the reſt of theland Indu &tion . But one Preſentative muſt have

Mercury forthwith 'abandons the Silver and falls both ; eſpeciallyif it confift in Glebeand Tithes,
to the bottom ; from whence its recovered and and not in a Portion ofMoney. But the Inſtituti

kept for the lika uſe again.
on muſt not run in Curam Animarum , but in

L111 Recto

4
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dius fought.

Rectorianlive Portionem Re &toriæ de A.B. & c. whichare encloſed in two or three Coversof a

By theabovementioned Stat. 21 H.8 . not only Pyramidal Figure . Between theſe Papilla arean

Prebends and Re & ories, with VicaragesEndowed, infinite numberofHoles which are nothing butthe

but Deanries and Archdeacopries are declared to Orifices ofthe Excretory Veſſels of the Miligrg
be Benefices without Cure. Glands underneath .

Secondly, There appears a Web ofNervous Fi.

SINESon thePlainScale, Gunter's Scale,and bres, and other Veſſels, differently interwoven :

almoſt all Scales have aLine, called the Line This is always covered with a Mucous Subſtance,

of Sines. Thison theSe &tor is double, oneon each ferying to ſupportand moiſten thePapillaPyramia

Leg, and hath theremany excellent Uſes ; ſome of dales. And thisis the Parenchyma, orthat part
which are theſe : ofthe Skin that Parchment is made of.

1. The Radius ofa Circle being known to find . Thethirdpart is an infinite number of Miliary
the Sineofany Arch or Angle. Glands,about whom there is muchFat uſually :

Fit in the Radiusbetween en andgo in the Lines TheſeGlands ſeparate theMatter by Sweat and In

of Sines, andtheParallel dillance between the ſenſible Perſpiration. Each Gland receivesa Nerve

Numbers ofDegrees, anfwering to any Works or and Arteryand ſends outaVein ,and an Excretory
Angles, willgivetheirSines. ThustheParallel Duet;which laſt paſſes thro'theothertwoParts

Diſtance between 60, 30, 45, Coc. will give the to the Cuticula , in order to moiſten it andthe

Sinesof 60 °, 30 °.456.C. And viceverså, from Papilla Pyramidales, leftthey ſhould be ſo dry as
theSine given you may find the Radius, by fitting to hinder theSenſe of Feeling; and alſo to dir.

the Sine intotheSector Parallel-wiſe, between the charge that Matter out of the Body.

Numbersexpreſſing its Degrees. Forthen the Pa
The uſe of the Skin is to cover and wrap up

rallel Diſtance between 90 and90, will be the Ra- all the Parts ofthe Body, to bethe Organ of

Touching or Feeling, andtobe the Emuneoryof

2. The RadiusofaCircle beinggiven , andany thewholeBody. For thro'the Glandsofthe skin ,

Right Line leſs than it, to knowof what Ark it paſs not only ſuch Particles of theVeſſels, as des

may be the Sign . cay, by reaſon of the continual Motion of the

Apply in the Radiusbetween 90 and 90, in the Blood, but likewiſe the greateſt part of the Li.

Lines of Sines, and taking the Length of the Line quors which we drink ; which having perform’d

inthe Compaſſes, carry it Parallelto the Radius, partof their Office, in conveying the alimentsinto

till it fall exa & ly on like Sines on each ſide ; and the Blood, are in the next place to diſſolve the Sa.

the Degrees and Minuteswhere it fits, ſhall give lineand Terreſtrial Particlestobe carried offthro'

you the Sineit repreſents. the Glands ofthe Skin and Kidneys. Sanctorius

computes , that about 50 Ouncesa Day are thus

SINUS, in the Dura Mater, isthat ſtrong and carried off thro' theCutaneous Glands : So that

thick Membranewhich covers all the Cavity of if a Man's Body be ſuppoſed to weigh 160 Pound

the Cranium . There are ſeveral eminent Sinus's in 51 Days he may perſpirea Quantity equal

or Chanels, which run 'between its External and to the weight of his whole Body. Keil's Anato

Internal Membrane: Oftheſe four principal ones my,

are uſually deſcribed ; as 1. TheSinusLongitudi. Above the Cutis or thick Skin of the Body lies

nalis, 2 and 3Sinus Laterales ; and4 SinesVerte-the Cuticula or Scarf-skin , andis compoſed of
bralis. ( Keil, p. 133.) ſeveral Plates of ſmall Scales, which cover one a.

pother, more or leſs, or lie thicker, according as

SI Recognofcant, is a Writ thatlies for a Credi- it is thicker in one part of the Boey than in ano.

tor againſt his Debtor, for Money Numbred, and ther : Between theſe Scales the Excretory Duet

owned before the Sheriff in the County -court by ofthe Miliary-Glandsofthe Cutis, or thickSkin,

the Debtor, to be due to the Creditur, open . Lewenhoeck reckons, that round about one

Cuticular 500 ſuch Ducts may lie, and that a Grain

SIXAIN , is an ancient Order of Battle for o of Sand will cover 250 of theſe Scales : So that

Battalions, which ſuppoſing them all in a Line, is oneGrain of Sand will cover 125000 Orifices of
formed thús : The ad and5th Battalions advance theſe littleDu& s; and yet into every one of theſo

and make the Van . The iſt and oth fall into the Miliary Glands an Artery, Vein and Nerve do

Rear ; leaving the 3d and 4th to Form the main certainly enter . Theſe Glands fecern the Sweat,

Body : Each Battalion ſhould have a Squadron and what goes off by inſenſible Perſpiration : And
on itsRight, and anotheron itsLeft. Any Number they muſt be very many in number, fioce, as

of Battalions which are Multipleof 6 , may be Sanétorius obſerves, 15 Ounces of aFluid Matter
drawn up by this Order, i.e. 12 Battalions may paſſes in 24 hourstime. Next under the Scarf.

be put into 2 Sixains,and18 Battalions into 3,& c.Skin liethe Papilla Pyramidales, which alſo
prodigioully numerous, being the Excremities of

SIZING, is a curious wayofDresſingtheTin all the Nerves of the Skin ,and do more immedi.

Ore, after it comes from the LaunderoftheStam- ately ſerve for theSenleof Feeling, and to cond

ping -mill ; which is by fifting it thro' an Hair- vey the Impulſereceived, by means ofthe Nerves

Sieve, cafting backthe remainder in the Sieve in. to the Brain. About theſe the Nerves and allo .

to the Tails, to be Trambled overagain. See Bud- ther Veſſels make a fine Web , all covered over
dle and Tin . with a Mucous Subſtance, to moiſten theſe Papil.

le Pyramidales; and then under theſe the Milia
SKIN. As ſoon as the Cuticula or Scarf-skin is ry Glands are placed, protruding their secretory

ſeparated from the Cutis or true Skin of ahumane Duts up to the Surface of the Scarf-sking on

Body, there are thole three partsappear firft, an which there aremanyParallel Lines, and theſe In
infinitenumber of Papilla Pyramidales,which are terſected by others, and in cach Interſection there
the ends of all the Nerves of the Sking each ot is an Hair uſually placed . The Scales of the

Scarf

are
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Scarf -skin defend the Orifices of the Excretory longing to thoſe Points, will expreſs the Propor

Ducts ofthe Miliary Glands, and hinder Objects tions to roco ; that is, the Solids will be to each

from making too exquifite and painful an Imprel- other as theſe Numbers are to 1000 .
fion upon the Nerves, and fo to ſave them from 2. To Augment or 1 iminiſh a Solid in a given

External Injuries. The Skin itſelf is deſigned to Ratio ; as ſuppoſe in that of 2 to 3.
enwråp the whole Body, and to ſuſtain the Pa- Open the Sector to the fide of the Solid given

pille Pyramidales in their Places, and the Milia-inthe Points 2 of the Number given ; and then

ry
; it

the Impreſſion ofexternal Objects, and to be the tween 3and 3 , the Points of the Number required,
,

Organ of the Senſe of Touching and Feeling. ſhall give the like fide of a Solid fimilar to the

SLAM ; a Term uſed in the Alum -Works : former, and in the Ratio required .
which fee. 3. To Add or Subſtračt one Solid to, or from

SLEDGE ; is a large Smith's Hammer to be another .

uſed with both Hands : Of this there are two Find the Ratio between them (by Prob . 1.) and

forts, The UphandSledge, which is uſed by underthen Add or Subſtract thoſe Proportions, and ac

Workmen, when the work is not of the largest cordingly augmentordiminiſh (by the precedent.)

fort : This is uſed with both the Hands before,and Thus,if Aand B be the fides of 2 Cubes to be

they feldom raiſe it higher than their Head. But added or ſubftracted ; I firſt find the Proportion

the other, which is called the About- Sledge, and ofA to B to be, ſuppoſe, as 100 to 40, or as ; to 2 ;

which is uſed for battering or drawing out thelar- then adding 5 to 2, itmakes 7 : wherefore I aug

geft Work ,is heldby the handle with both Hands, ment the fide A , inthe Ratioof 5 to 7, whichwill

and ſwung round over theirHeads, at their givea new fide, as C, onwhich a Cubebeing made,
Arms-end , to ſtrike as hard a Blow as they can . will be equal to them both . Proceed vice versa ,

SLOOP, is a Veffel of the Shallop -kind. In in Subtraction.

our Navy ſuch attend upon the Men of War. They 4. To find a Mean Proportionals between 2 gi

are uſually about 60 'Tun, and carry about 30 ven Lines ; asſupposebetweenAandD.
Men. Firſt find (by the Line of Lines) the Ratio be

SMACK, Šmaka in Latin, is a ſmall Vefſeltween the 2 given Lines,which are the Extreams,

with but one Maft. Sometimes ſuch are employ- and let that be in Numbers as 27 to 8 ; and then

ed as Tenders on a Man of War, and they are alſo open the Line of Solids on the Sector, ſo that the

uſed forFiſhing upon the Coaſts. greater Extream A, may be applied in the Points

SMOKE -farthings, the Pentecoſtals, or Cufto 127 and 27 .. Then keeping the sector at that An

mary Oblations offered by the Inhabitants withingle, take the Diſtance between 8 and 8, and

any Dioceſs, when theymade their Proceſſions tothat ſhall give you B, ſuppoſe the former of the

the Mother or Cathedral Church, and cameby de - 2 Means. Next, apply that Mean B over in the

grees into an annual ſtanding Rent, called Smoke- |Line of Solids on the Points 27 and 27, and then

farthings. the parallel Diſtance between 8 and 8 will give

SOFITTO, is the Italian Term in Archi -you C , the other Mean fought.

tecture, for the Eaves of the Corona of the Capital 5. To find 2 Mean Proportionals between 2 Num
of a Column. bers given : Suppoſe between 27 and 8 .

SOLIDS : there are uſually placed on the Sector Reckon 27 and 8 on both fides in the Lines of

2 Lines (one on each Leg) which are called by Solids from the Centre. Then taking 27 from

Gunter very properly, the Lines of Solids. Theſe the Centre alſo in the Line of Lines, put it over in

are graduated, either by finding2 mean Proporti-theLine of Solids in the Points 27 and 27. So
onals between the whole fide, and each 1000 ſhall the parallel Diſtance between 6 and 8 in that

part of the like ſide, all of them cutting the fame Line, reckoned in the Line of Lines from the

2 Right Lines , and then the former of the 2 Lines Centre, give 18 , the former of the 2 Means fought.

ſo cut, ſhall contain the Diviſions required. Or Apply over then 18 between 27 and 27 in the Line

the lines of Solids may be made out of the Lineof Solids, and keeping the Sector at that Angle ;

of Lines, ( or rather out of a Diagonal Scale, equalthe Parallel between 8and 8 in the fame Line,

to it in length) by a Table of Cubick Roots, and will give aLengthto be reckoned, as before on

this is the readieſt way ; for the Roots taken out the Line of Lines from the Centre, which will be

of the Scale of equal Parts, ſhallgive the Cubes 12 , the latter Mean Proportional required.

in the Lines of Solids, c. gr. To inſcribe the Place 6. To findthe Cubick Root of a Number given ,

of 125 in the Line of Solids, aſfix 12 Cyphers to it,or the Cube of a Number aſſigned.

and then extract the Cubick Root, which will be In the Extraction of the Cube Root, you muſt

50000 ; and that taken out of the Line of Lines, point from theRight-hand towards the Left, the

will find the Point of 125 in the Line of So- firſt, and then every third place ; and then there

lids, & c. will be as many Places in the Root, as there are

The Uſe of the Lines of Solids. ſuch Points over theCube Numbergiven. Where .

1. To find the Proportion between two or more ore if the Number be under 1000, the Root can

Similar Solids. conſiſt but of one Figure. If leſs than rooowo , it

In the Sphere,in regular Parallels,and other like can confift but of 2. Places ; andif leſs than
Bodies, whoſe Sides adjoining to the equal An- 10vouooooo, it will have but 3 Places in the
gles are proportional; proceed thus: Take one Root, & c. Wherefore the Line of Solids is divi

of the sides ofthe greater or greateſt Solid, and ded firſt into 1000 unequal Parts : And there
open the Sector to it in the Points of 10 and 10, fore , if the Number given be greater than 1000 ,

in the Line of Solids: And then taking the like the firſt Diviſion of the Line, which before figni

Sides of the leffer Solids ſeverally, and carrying fied but one, will now ſtand for sooo, & c. as in

them parallel to the former, till the feet ofthethe Line of Numbers. By thismeans, if the laſt
Compaffes ſtay in like Points ; the Numbers be- Point over a Cubick Number, fall on the laſt Fi

Ddddd gure
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gure to the Left-hand, the Number given ſhall be And this he doth by finding a Curve, which re

reckonedon the Lineof Solids, from 1 to 10, and volving rounditsAxis, ſhall generate the Surface

the firſt Figure of the Root will be either 1 or 2. of ſuch a Solid. See Memoires del'Academ . Royale

But if the Point fall on the laſt Figure but one, des Sciences, 1699. In the latter end of the Year

the Number given muſt be accounted in the middle 1700, Mr. John Craig ſent tothe Publiſherofthe

of the Line of Solids, between 10 and 100, and Philosophical Tranfa &t. a Latin Letter, in which

the firſt Figure of the Root will bealways either there is a Solution of this problem ,of findingthe

2 , 3 , or 4. And if the laſt Point ſtand over the Solid of leaſt Reſiſtance. (See Philoſ- Trans. Nº.268)

laſt Figure but two, then the Number given ſhall and which is introduced by this Lemma.

be accounted at the end of the Line of Solids, Tofind the Ratio between the Reſiſtanceof the

between 100 and 100. Right Angled Triangle AIG , and the Rectangle

This being premiſed, the Extraction of the AIGB, circumſcribingit, when each ismoved in
CubeRootwill be eaſy, without opening the Sec-la Fluid, according to the Direction of the Line
tor : Set one foot in the Sector, and extend the 1A, from I towardsX.

other to the Point repreſenting the Numbers.
That Diſtance will reach in the Line of Lines

from the Center to the Root. G_F K

В E H
Thus the neareſt Root of 8490000 is about 204 L

of 84900000
439

of 849000000
947

Ն

And the Extent from the Centre of the Line of

Lines to any Number for a Root, will reach
in the Solids from the Centre to the Cube .

с

DN F
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SOLID of leaſt Reſiſtance, Sir Iſaac New M x

ton , in his Principia, p. 327. ſhews, that if

From any Point,asB, drawthe right Line BG ,per

pendicularto theDiagonal GA, Bb parallelto AI,

and alſo BM normalto Al ; then take in Bb, bH=

СМ :

BC
and bE=BC, and thro ' the Points H, E,

G let the right Lines HA, E A, be produced till

they cut Gg ink and in F.

А. c M Then I ſay, that the Reſiſtance of the A AIG ,

is to the Reſiſtance of the Rectangle AIG , as

the Area of the Triangle AIG, is to the Area of

H. A AFg, and the Refiftance in any part of the

Line A G , is to the Reſiſtance in the correſpon

I
ding part of the Line Ag ( ſuppoſe in A B and

Ah, Sc.) :: as the Area AH B , to the Area
E AEB. The Demonſtration of this depends

general Theorem , which I did very eaſily deduce

from the 35 Prop. of Sir Ir. Newton's Princip. p .

there be a Curve Figure, as DNFB, of 324.

ſuch a nature, asthat from anyPoint, as N, ta- Parts of the
LinesAG , and Ag, and producebB

Cor. 1. Let BG, and hg, be infinitely ſmall

ke in its Circumference, a Perpendicular be

let falltotheAxis,as NM: And if from a gi-l(whichlet us call e) is tothe Reſiſtance in bg,to L ; then I ſay, that the Reſistance in BG ,

ven Point, as G , the Right Line GR, be drawn

parallel to a Tangent to the Curve in that Point ;
(which call E ) as GL' is to GB?

and alſo ifthe Axis being produced till GR cut
For e. E :: KHbg. FE bg ; that is, e. E ::

N bgxbH. bgxbE (by the preceeding Lemma)

it, it then be,asMN. GR :: GR ?. CM?.

4 BR X wherefore e. E :: bH. DE. (that is) e. E ::

Then the Solid, which may be generated by the
BC

Revolutionof this Curve round its AxisAB, when BC. (by theConſtructionof that Lemma) where

moved moſt ſwiftly in a rare and elaſtick Medium ,
fore e. É ::CM . BC?. But CM . BC ::GL?.

ſhall meet with leſs Refiftance from the Medium , GB' , ( from the fimilar Triangles BMC, GLB)

than any Circular Solid whatſoever, deſcribed af- wherefore e. E ::GL GG Q.E.D.

ter the ſame manner, and whoſe Length and
Cor. 2. The Reſiſtance againſt the infinitely

Breadth are the ſame. smallpart GB,is equal to the Cube of the LineGL,

After this, in the Year 1699 , M. le Marquis de divided by the Square of the LineGB. For if ali

L'Hospital, produced an eaſy Method of finding a
the infinitely ſmall Parts of the Line Ag, ( as bg,

round Solid, whichbeing placed in a Fluid, whose Sc.),be ſuppoſed equal; then theReliſtance in
Parts are at rejt,Mall, whenmoved in that Fluid big might be expreſſedby bg : that is,E = bg, and

parallel toits Axis, meet with leſs Reſiſtance from therefore E=GL. Wherefore,by Cor. s.e.GL::

the Medium , than any Solid whatever, whose GL' . GB'. wherefore e = GL .

Length and Breadth are the same, and which GB Q.E.D.
Jallbe moved with the ſame Velocity.

Cor.

GB,
wherefore e.

1



SOL S O L

Y XC
-

re

r BG :

• S

B

Cor. 3. Let r be Radius, and c the Circumfe- able Quantity. So that if the Abſciffa AM , be

rence of any Circle ; I ſay, the Reſiſtance againſt called x, and the Ordinate B M = y, then B L

the Conical Surface, generated by the Rotation will be = xi and GL =j (which in this whole

of the Lineola G B, round aboutÀ I, is equal to Calculus, I ſuppoſe invariableswhereof BG :
cx В м GL3

the Product of into : for the Re

GB 2 xxx jj. Wherefore
j x

will be an invaria

fiftance againſt that Conick Surface , is equalto all
ххх уу ?

the Reſiſtances againſt the Lineola G B ; that is, to ble Quantity. Let then a be an invariable Line,and

all the e. That is, ' tis equal to the Circumference then , according to the Laws of Homogeneals, it

of the Circle whoſe Radius is B M, multiplied

by € . That is, the Refiſtance againſt that Co- will be as was diſcovered by the

cx В м хххуу?* j

nick Surface, is equal to xe. wherefore famous L'Hospital, and James Bernouilli. Q.E.I.

SOLID of leaſt Reſiſtance . The wonderful Sir
CxBM GL:

by Cor. 2. it is equal to Q. E :D. IS. Newton ,in his excellent Treatiſe, de Princip.

Philos: Mathem . l. 2.Sect. 7. gives us , in Prop.

Then follows the Problem propoſed, which is 35.and Schol. of Lib.2. the Property ofa Curve,

this : as DM ; which being ſuppoſed to revolve about

Problem , To find the Curve, by whoſe Rotation its Axis A L , ſhall generate a Solid, whoſe Re

round an Axis, a round Solid Máll be produced,fiſtance, when movedin any Fluid whoſe Parti
which, fuppofing to bemoved in a Fluid, accord - cles are atreft, according to the Direction of the

ing tothe Dire &tion of the ſaid Axis, Thall fuffer)faid Axis, from L to A , Phall be the leaſt poflible :

the leaſt poſſible Refiftance in that Medium . that is, the Solid ſhall meet with lefs Reſiſtance

from the Fluid, than any other generated by any

other Curve deſcribed to the ſame Axis AL, and

paſſing thro' the given Points D M.

The Excellence and Uſefulneſs of this Pro

R
blem, eſpecially as to the figure of the Bodies of

N Ships, did engage ſeveral eminentMathematicians

to conſider it fully, and (becauſe the great Au

L thor had concealed his own) to communicate fe

veral Methods of Inveſtigation of this Curve : As

the Noble Marquis de L'Hospital, Mr. John Ber

a
nouilli, Mr. J. Craig, and M.Fatio, have already

done. From whence the Induſtrious Mr. Hayes,

P M in his Book of Fluxions, p. 147. extracts the fol

lowing Solution

Suppoſe O G, G B, two infinitely ſmall Parts in

the Curve required, by whoſe Rotation round

the Axis A Q, the Solid of leaft Reſiſtance is ge

nerated . LetB M, G B be drawn at Right An

gles to AQ, and draw B L parallel to A , and

ON parallel to B M. 'Tis then plain, that

CXBMXGL3

is the Reſiſtance againſt the Sur
rx GBP

face generated by the Rotation of the Lineola

CXGPXON :

GB, about the Axis AQ ; ånd that
rxOG 2

is the Refiftance againſt that generated in like

manner by O G , from Cor. z.of the preceding

Lemma. Now both theſe Reſiſtances taken to

gether, muſt be the leaſt poſſible : Wherefore

CX BMX GL cxGPXON

rx GBE + PXOG ? = a Minimum ,

or to the leaſt poſſible Refiftance. And conſe

quently in the Line RS, (which muſt be drawn

parallel to AQ ; ſo that ON=GL) the Point

G is to be Inveſtigated , where this will happen .

And fuppofing and B fixed Points, this will eafily

be found by the Method de Maximis & Mini

mis. And producing the Calculus, it will come

BMX BL GPX NG

at laſt to ſtand thus ;
BG4 OG ? paadda

BMXBL

Wherefore ' tis plain , that is an invari

BG

T
O
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towards L, is to the Force of the ſame Particle to

move MN from A towards L :: DM :DP : :

MN : FM . The Proportion between the Force

K of the Particle of the Fluid to move MF ( or Quy

R... from A towards L, and the Force of the fame Para
B

:N ticle to move MN from A towards L may be

found thus : If FN repreſent theForce of thePar

ID ticle againſt Nv in the Direction from A to

wards L, then FS will repreſent the Force of the

ſame Particle againſt MNs in the Direction of

LP
EE C MD ; and if FS repreſent the Forceof the Parti

cle againſt MN_from M towards D , then ms

will repreſenttheForce of the fame Particle againſt
MN in the Direction of AL from A towards L :

therefore the Force of the Particle of the Fluid to

move MF (or QN ) from A towards L, is to the

Force of the ſame Particle to move MN from A

towards L, as EN is to m S , that is, as FN a is

to FSq, or as MD q is to DPq.

Whence if the given right Line AB (a ) repre

fent the Velocity of the Particles of the Fluid Itria

king againſt the Right Lines MN, MF, then the

*** Force of the ſame Fluid uponthe Planedeſcribed
by M F revolving about the Axis AL at the di

ftance MP, and directly oppoſed to the Motion

ofthe Fluid,will be as the Surface deſcribed, and

Velocity jointly ; that is, as a x MFX MP,

whence to find ( from A towards Q ) the Force of

the Fluid on the Surface MN ; fay, MN :

FM' :: a x MF XMP :
a X MF* MP

MN2

to the Force (in the Direction of AL from A to

wards L) of the Fluid on the Oblique Surface de

ſcribed by the Rotation of MN about the Axis

AL ; or,which is the ſame thing, the Quantity

a x MF: X MP

exprefſing the Reſiſtance which

To inveſtigate the Nature of thatCurve which

Mball generate the Solid of leaſt Reſiſtance. the fame Surface moving fromL towards A ,
ſuffers from the Fluid at reſt. In like manner

Imagine the little LinesMN,NO to be two the Reſiſtance, which the Surface deſcribed by

Sides of the Infinito-lateral Polygon, which con- NO revolving about the Axis A L , meets with

ftitutes theCurverequired : Draw MP, NQ Or-fromthe quieſcent Fluid, may be repreſented by
dinates to the Axis AL, and draw RNF Parallel

ax O REXNO
to the fame Axis A L, and let OR, M F be per

pendicular to RNF, and MD perpendicular to NO,

the Side MN.

Then 'tis evident, that if the Right Lines MN , Now if we ſuppoſe the Points MO, and the

NF movein the Directionofthe Axis from L to- right Line R F,to be given by Pofition, andthat
wards A ,that the Force of Reſiſtance of the Fluid they are in the ſame Plane with the Axis AL ; it

in ſuch a Caſe, is equal to the Action of the remains only to determine the Point Nin the

Fluid moving in the fame Direction from A to Line RF, ſo that the Surface generated by the

wards L (and with the ſameVelocity.) On the ſaid right Lines MN, NO revolving about the Axis

Lines MN, MF, being quieſcent, draw FS per- AL ſhall ſuffer the leaft Reliftance.

pendicular to MN, and thenthe Triangles FŠN,

FMN ,PMD are ſimilar ; therefore if FN re Let the invariable Quantities MF be = 17 ,

preſent the Force of a Particle of the Fluid to MP=r, OR = n, NQ = q; and the variable
move the Line FM ,in the Direction of AL,from Quantities FN=v, and NR=2 ; then MN
A towards L, then FS will repreſent the Force of

the fame Particle of the Fluid to move the Line
=mm tvv, and NO = 1 12 2% ; there

MN in the Dire&tion of MD, from M towardsfore the Reſiſtance which the Surface deſcribedby

D ; that is, theforce of the Particle to moveMcheLine MN meets with, viz.
a x MF: X MP

from FA towards L, is to the Force of the ſame MN*
Particle to move MN, from M toward D :: FN :

FS :: MD : DP. Again, if MD repreſent thelis
a + mixr.

and that which the Surface
Force of the fame Particle to move MN from M mm + ou

towards D, then DP will repreſent the Force of deſcribed by NO ( revolving about the Axis AL)

the ſame Particle to move MN in the Direction viz .

of DP , from P towards D ; therefore the Force

of the Particle of the Fluid to move MF, from A

1

MN ,
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is =

a a

4%
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an + 2aa z2 + z4, and conſe

4 A & %

.

m m a'a ?
4 aa 4 % Z

m '4 A BºxA (4 m ):BCXA * (

(a*
.

m

1 m 3 v

}

quently am Fua Z %

a OR 'XNQ
axn !X9, whence And having thus diſcovered the Property ofthe

viz .

NO nn + 22
Curve MD, it may be Conſtručted by help ofthe

it is evident (from the Nature of the Queſtion ) Logarithmetical Line in this manner :

a X m 3 xr ax nixa

that the Quantity + ought
mm + uv n n + 2 % In the Perpendicular A K aſſume A B=a, and

to be a minimum,and ( Art. 198.) confequently in theAxis A L produc’d,take A E = V jaa.
' the Fluxions thereof muſt be 0.

and through the Point E deſcribe the LogarithmeWhence

tical Line E N, and let A K be the Affymptote,

2 msm X UV — 2n ' q 22.
Now becauſe and « a the Sub-tangent; then take A C at plea

mm tuu nn + 232 ſure, which ſuppoſe = 2, and draw C Nparallel

vz + is = R F an Invariable Quantity, therefore to A K, until itmeetthe Logarithmetical Carve in

m 3 x r Xo

j = -3, and conſequently N ; then if A K be taken = +i+and
4a a

mm tuu

ni XX % AP = - +

Whence if A B ( a ) be erected Per
+ CN (viz. + CN

4 a'1603

nnt 22
when AC. A E and — CN when AC AE)

pendicular to the AxisA L , and if the rightLines andcompleat the Parallelogram PK , I ſay, the

BC, B H, be drawn Parallel to the Infinitely lit- Angle M ,or the point wherein K M interſects

tle Sides MN, NO, it will be 4 A B X A C. P M will be in the Curve requir’d.

BC : : : BC : MP ; and in likemanner4 A B ²x For AC being = 2, if A P=x, and PM = y,

AH : BH ::: BH: NQ; for becauſe thethen by the Property of the Curve A K or

TrianglesMFN, BAC are Similar, therefore PM = gis =

AC = " and BC=
a x mm tools,

whence
3 % za a

quently,j = + and be

al xmm tuul

cauſe B Cis parallel to the Tangent in M, there.

fore the Triangle A B C is Similar to the little

a x mm tuvi
BC

10:)..MP( r) and conſe
z ☺

Triangle at M , and conſequently a : 3 :::

= & a. In like manner, be

mm and the flowing Quan

cauſe the Triangles ORN, BAH, are Similar, 4 %

axnn + z21. 3 %

AHE and BH = Whence tity or A P ( x ) is => S , but

a ' xn +2
by the Property of the Logarithmetical Line

4 A : BHS

n 3 2:14 :: 2 (Rn): = RN, whence s

axnn +22
4 %

*) : N:: BH : N Q = q. Whence
CN, therefore A P () is=

3 % 4
CN

4a
m 3 X D X V

= 4a ;and conſequently,
Sa

nn +22 mm tuu
+an Invariable Quantity and conſequently,

n ! XXX

Which is the very fame Equationwhen CN vaniſhes, then A P or x will vaniſh

nn + % % alſo , therefore C M is the Curve requir'd.

that we firit found . SOLSTICE : how to find the exact Times of

Whence ' tis manifeſt ; that the Nature of theSolſtices, fee under Tropick in Vol. 1 .

Curve MD (which being revolved about its Axis SOUND, Mr. Carre, of the R.Academy ofSci

A L, generates the Solid of leaſt Reſiſtance) is ences at Paris, hath publiſhed this Yeara Book

ſuch, that drawing A K Perpendicular to the Axis Surla Theorie Generaldu Son , & c. In which he

A L, and taking A B =a, and drawing B C Mews that Sound, when conſidered with relation

parallel to any Tangent of the Curve, v. g . in the to Body, conſiſts only in the Motion of the Air ;

Point M, then it will always be 4 A B : x A but in ſuch a Motion as is very different from the

C : B.C :: BC; MP the Ordinate paſſing thro' Wind. The firſt Motion from whence Sound
the Point M ,which is theProperty of the Curve that comes , is produced (he thinks)by little Vibrati

generates the Solid of leaf Reſistance, diſcover'a ons, orShakings repeated, which the Partsofthe

by Sir Iſaac Newton
Sonorous Body occaſions in the Air ; whereas

Wind conſiſts in a Local Motion of the Air, with

out Vibrations ; and this be proves by ſeveral Ex

periments. The Motion of the Air in Winds,

will act ftrongly on Flame, but will not affect the

Ear with Sound, but on the Interpoſition of ſome

Body which may occaſion fome Vibrations :

Whereas the Agitation of the Air in Sounds af

fects not Flame for a lighted Candle put near a

Bell

32 : 3

4 a '2 a

az Z% +

n 12
4 a 16 as

4 %

xn++ :) az

42
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Bell which hath been ftruck, will not have its Winds, of which more below. And he judges,

Flame agirated by the Sound. that the little difference there is between the three

He concludes alſo, that Sound is not produced laſt Numbers of 1142 , 1148, and 1172 , arifes

by a total and ſenſible Vibration of the ſonorous from there being good Pendulum Clocks made

Body; but by infenfible Vibrations of the little uſe of in theſe Obſervations, and the Diſtances

Parts, always helped, and ſometimes occaſioned being conſiderable.

by total Vibrations. Thus, when a Chord hangs After this , he propoſes to anſwer the following

looſe, it will move forward and backward quick Queſtions :
enough (when ftruck) without making any Sound ; 1. How far a Sound moves in a Second of

becauſethro' wantof beingfiraitly extended, each Time,and conſequently in any Time aſſigned ?

little Part can't make its Vibrations by itſelf, and 2. Whether the Report of a Gun, diſcharged

communicate them to the Air. with its Mouth,towards,comesſooner, thanwhen

• In fonorous Bodies, in the fame, or of different its Muzzle is from the Obſerver ?

Matter, the difference of Sound , as to Grave or 3 . Whether Sounds move in the fame Time, the

Acutè, flows from the greater or lefſer Spring of ſame. Spaces, in all States of the Atmoſphere,
each Part, and from the more or leſs quickneſs and Heights of the Barometer ?
with which theſe Parts do bend and unbend . Two 4. Whether they move fafter by Day, or by

Strings or Wires, one of Gold and the other of Night?

Steel, of the fame Length,Thickneſs, and Tenſion , 5. Whether they move ſwiftèr with , or flower

yet will give a different Sound, viz . the Gold one againſt the Wind ? And how the Wind affects
more Grave, the Steel-wire one more Acute ; be- them ?

cauſe the parts of the Gold are more ſoft and flex- 6. Whether Sounds move faſter in calm or

ible , and have leſs Spring than thoſe of the Iron , ſtill, then in windy and turbulent Wea

and therefore will have leſs fpecdy, and weaker ther ?

Vibrations. But yet Sound, be it fiat orMarp,is 7. Whether a ſtrong tranſverſe Wind accelea'

ſtill ſtrong or wrak ; and 'tis not the Strength or rates or retardsthe Motion of Sound ?

Weaknessof Sound , that renders it fiat orMarp: 8. Whether Sounds have the ſame Degree of

ſtrong Seundariſesfroin greatVibrations in the Air, Velocity in Summer and inWinter.
and from a great Quantity ofit,moved in the ſame 9. Whether they have the fame in ſnowy and

time ; and the weak Sound is occaſioned by the clear Weather ?

juit contrary. So that the Strength or Weakneſs 10. Whether a great Sound and a ſmall one have

of Sound, is in proportion to the Quantity ofAir the fameVelocity ?

jtruck, and the Strength of the Vibrations : But 11. Whether the Sound of a Gun move equally

"Grave and Acute Sounds follow the Proportion of ſwift at all the Elevations of the Gun?
greater or leſſer Number of the Vibrations of the 12. Whether different Strengths of Gun -pow

Air in the ſame time . der change the Motion of the Sound of the Re

The Reverend Mr.WilliamDerham , a very inport ?

duſtrious and uſeful Member of the Royal Society, 13 : Whether the Velocity be the fame in all

in Philoſophical Tranſaétionis, Nº 313. hath obli- Heights of the Atmoſphere above the Earth ?

gedthe World with ſome very curious and care- 14. Whether the Report be in the fame Time,

ful Obſervations and Experiments about the Mo- ifthe Piece be diſcharged in an Acclive or Declive

tion of Sound ; being furniſhed with very good Poſition ?

Inſtruments , and many Advantages to make them , 15. Whether all kinds of Sounds, as of Guns,

which others have not becn . Bells, Beetles, & c. have the ſame Velocity ?

He obſerves , first , that there hath been a confi- 16. Whether Sounds' be ſwifteſt in the begin

derable differencein the Accounts given by good ning of their Motion,and Noweſt in the end ?

Authors, about the Velocity of the Motion of 17. Or whether they be not rather equable,

Sound. Sir IS. Neteton , in Princip. Lib.2. Prop: moving equal Spaces in equal Times ?

50. allows but 968 Feet for the Progreſsof Sound 18. Whether Sound move equally ſwift in all

in a Second of Time. Regions ? in North, South, & c. Climates ?

The Hon. Mr. Fr. Roberts, Phil. Tranf. No. 19. Whether Sound move in a right Line the

207. 1300 Feet . neareſt way, or whether along the Earth's Sur

Mr. Bogte, in his Eſay on Languid and Unheed - face ?
ed Niction , 1200 Feet. To ſolve thefe Problems, Mr. Derðam was at

Dr.Walker, in Phil. Tranf. No 247.1338 Feet . the trouble of getting, and had the advantage of

Merſennus in Baliſtie. Prop.39. 1474 Feet. Thearing and ſeeing from the Tower of his Pariſh

Flamftoad and Halley, 1142 Feet. Church at Upminſter in Eler,many Muskets fired

The Florentine Academy, 1148 Feet. at the diſtance of 1,2,3, and ſo far as to 8 Miles ;

The French Obferv. Hiji. Acad.Regie ,1172 Feet. beyond which he could not hear in that woody

The Reaſon of this Diverſityhe judges to ariſe, Place, theReport of a Musket. But tho? the Fi

( 1.) From theſe Gentlemens uſing not good Pen- ring of theſe ſmall Arms did him much Serivce in

dulum Clocks ordinarily, but a String and Plumn - his Deſign, he was much better ſerved by the

met only, of ſuch a length as to ſwing Seconds. Ordnance, or great Guns, on Black -Heath ; for he

But this latter way can't be fo exact as that by could from his Church aforeſaid, always by Night

a Movement ; becauſe the Obſerver's Eye mult with his naked Eye, and by Day with a Tele

firſt obſerve the Flaſhof theGun, &ć. fired ; ſcope, ſee the Flalhes of the Sakers( a ſort of Can

and then the Swing of the Pendulum , which non ) there fired , to exerciſe her Majeſty's young

takes up Time, and occafions much Confufion. Engineers, and hear their Report very plainly.

(2.) From there not being diſtance enough be- On theſe he made many repeated Obſervations ;

tween the Sound and the Place of Obfervation and at laſt , by favour of the Board of Ordnance,

And, (3-) From there being no regard had to the he got leave to have two Sakers ( ſee that word in
Vol.

1



S OU SOU

Vol. 1.) to be placed one by another on the Heath ,, By Obſervations and Experiments, made with

but with their Muzzles quite contrary ways ; and properInſtruments, about the Velocity of the Mo

on the 13th of Feb. 1704 to be diſcharged continu- tion of Wind, he concludes, that in the greateſt

ally every half Hour, from 6in theEvening, tilland moſt rapid Storms that ever blew, the Wind

12 at Night : There was a ſmall Gale of Wind/moves notabove60 Miles an Hour, and perhaps
blowing directly againſt the Sound. not above 50 ; whereas Sounds may go above 700

The Interval between the Flaſh and the Re- Miles in the ſame time : and conſequently they

fort of each Gun, he always found to be about cannot be the ſame Particles of the Air or Atmó

120, or 122 half Seconds of Time. He mentions ſphere, which carry both ; at leaſt they can't be
both thefe Numbers, becauſe the Sound of the Re-moved after the fame manner. He concludes, as

port always came double ;, the firſt within 120 abovefaid, that the Velocity of Sound is ſuch,

halfSeconds ; the ſecond (which he takes to bethat it ordinarily moves 5280 Feet, or an Engliſh

an Echo from the Wind -Mill, or adjacent Houſes Mile,in gě half ' Seconds : And that it moves 571

on Black - Heath ) within 122 . in a half, and 1142 Feet in a whole Second of

He obſerved no difference in the Time of the Time. But that the Winds may ſo affect it, by
Sound's Progreſs, when the Saker was fired to- conſpiring with its Motion , as to carry it 600 Feet

wards him,or from him, which anſwers his ſecond in half a Second ; or, by being contrary to it , to

Queſtion. retard it ſo, that it may not move more than 560

Nor did he find that any different Elevation of Feet in a half Second of Time.

the ſeveral Muskets made any alteration in the Mo- He concludeswith ſhewing theUſes thatmay

tion of the Sound ; which is an Anſwer to his with be made of thisKnowledge of the Velocity of the

Problem . And to ſolve the 12th Query, he found Motion of Sound, in meaſuring the Diſtances of

that different Quantities or Strengths of Powder, Ships at Sea from one another, or of a Ship from

made no alteration in the Velocity of the Sound's Shore ; of Forts and Batteries one from another,

Motion ; tho'it manifeſtly did fo in the Strength or of any places at Land within the hearing of

of the Noiſe. Nor did he find that there was any the Report of a Gun ; of the Diſtances of Thun

Variety in the Time of the Motion of the Sound , der, Clouds, & c.

either by Night or Day ; whether it were clear or In Philoſophical Tranfa &tions, N°: 156, you

cloudy ; whether it rained or ſnowed, whether have & Account of the Doctrine of Sounds, by

the Barometer were high or low, and whether it NarciſusBiſhop of Ferns and Leighlin ; and in

were Summer or Winter ; which folves his Nº . 247, of the Swiftneſs of Sounds,and their

3 , 4 , 5 , 8,9 Queries. He found alſo , in anſwer Reflections by Echoes.

to his Isth Queſtion, that all kinds of Sounds, as In the Hiſtory ofthe Royal French Academy for

of Bells, Beetles, Muskets, &c. from the fame A.D.1700, they ſay it hath been experienced,

Diſtance came to his Ear in the ſame Time. that a Sound moves 180 of their Toiſes in a Se

And the fame he found, as to intenſe or ſtrong, cond, or 283 middle French Leagues in an Hour.

and languid or weak Sounds; which anſwers his ( 1.) Therefore they conclude, that the Air muſt be

Icth Question . moved or ſtruck at firſt with a very great Smart

By repeated and very accurate Obfervations, heneſs or Swiftneſs. (2.) All Conjectures and Phyſi

alſo found theMotion and Time ofthe Progreſſion cal Reaſons perſuade us, that this Motion or

of Sound to be in all reſpects equable ; whichStrokeon theAir, muſt be impreſſed by very brisk

folves the 17th Problem : that is, that Sound Vibrations of the ſmall parts of the ſonorous Bo

moves juſt an Engliſh Mile in 9 $ , or 9 , 25 half dy, in order that they may exert their Spring or

Seconds ; two Miles in 18 }, three Miles in 274, elaſtick Force ( 3.) In Philosophical Tranſa &tions,

Esc. and ſo on uniformly. Nº.297, you have an aocount of ſome Experi

Asto his laſt, or 19th Queſtion, he is confirmed, ments of Mr. Hawksbee's, whereby it appears plain
that Sound moves the neareſt way, and that it ly , that as exhauſting the common Air out of a

doth rot creep along the Earth's curved Surface : Receiver, doth verymuch leffen the Noiſe made
And he believes in anſwer to the 14th Query) by the Bell there hung and' ftruck , fo crouding

that the Velocity of the Sound is the ſame in Accli- or conveying more Airinto a Veſſel, made on pur
vitrs and Declivites ; tho'he hath not had oppor- poſe for ſuch Condenſations of Air, did very fen
tunity of making Experiments enough to deter- libly augment the Sound of the included Bell.

mine it exactly. SOVERAIGN, was a Piece of Gold Coin ,

From the Communications which his Friends in Currrent at 22 Shillings and Sixpence, in 1 H.8,

Italy have afforded him, he thinks the Difference when, by Indenture of the Mint, a Pound Weight

of Regions or Climates, makes no difference in of Gold of the old Standard was to be coined.

the Motion of Sounds ; which is an Anſwer to his into 24 Soveraigns. In 34 H. 8. Soveraigns were

18th Queſtion. coined at 20 Shillings, and half Soveraigns at

He found that very thick cloudy and ſnowy Shillings. In 4 Ed. 6. Soveraigns were coined

Weather,didalwayslefſen and dull the Noiſe made at 24 Shillings a -piece, and in 6 E. 6. at 30 $ hil

by the Diſcharge of Guns, &c. whereas in froſty lings, and alſo in 2 Eliz.

and clear Weather, they were much more audi- SOWNE, is a Term ' of Art uſed in the Exche

ble, clear , and diſtinct, than at any other times . quer, and ſeems a Corruption from the French Sou

By many repeated and accurately made Expe- venu, i. e . remembred: For the Stát: 4 H : 5. 6.4 .

riments, he diſcovered, that contrary Winds do in the Original French,hath DesEftreats oriens S02b

always retard the Motion of Sounds, and that in venu. And ſuch Eftreats and Caſualties as are not to

proportion to their Strength ; which is what the beremembred, run not in Demand, i.e. are not

Florentine Virtuoſi, and manyothers have formerly leviable. So now in the Exchequer they ſay, ſuch

been entirely miſtaken in ; aſſerting, that Contra- Efreats as the Sheriff by his Induſtry cannot get,

riety of Winds occafion no Retardation of the lare Eftreats that Sowné not ; and Eſtrears that
Motion ofSound .

Sowne, are ſuch ashe may gather.

SPHERE,
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SPHERE: 1. The Surface of a Sphere is equall . SPIRITUALITIES ofa Biſhop, are ſuch Pro

to the Peripheryof a great Circle, multiplied by Ets as ariſe to him from the Benefit of his Juriſdic

its Diameter ; Hayes, p. 73 .
tion in his Dioceſs, and not as a Baron of the

The Area of any Segmentof a Sphere cut off Parliament ; ſuch as thoſe of his Viſitations, Inſti

by a Plain, or by two Plains which are parallel, tutions, Ordinations, &c.

is to the wholeSpherical Surface, as the inter- SPIRAL Line. See on this Subject further,

cepted Portion of the Diameter is to the whole Stephano de Angelis de Infinitis Spiralibus inver

Diameter. Wherefore putting r = Radius, c = Pe- lis, & c. Petavii.

riph. and x = the intercepted Diameter ; the A- Il. BullialdiDemonſtrationes Nove de Spirali

rea of any Segment may be found by this Propor- bus.

SPLEEN. The Veffel which in Beaſts they call

tion . the Milt, is fituated in the left Hypochondrium ,

under the Diaphragm , between the Ribs and the

The Part of the Sphere's Surface contained be- Stomach , above the left Kidney ; it is tied to the

tween the Semi-circular Arks of any two (Great) Peritoneum , to the Diaphragm ,and to the Omen

Interſecting Circles, is to the whole Surface, as tum. ' Tis of a blueiſhor leaden Colour, of an

the Angle of Inclination of the Planes of thoſe oblong Figure, thick at the edges, and not thin as

Circles is to 4 right Angles.
the Liver : It hath two Membranes, the Exter

3 : When theDiameter of any Sphere is equalnal comes from the Peritoneum ; the_Internal

to the Radius of any Circle, then the Area of that Membrane is finer and thicker thanthe External :

Circle will be equal to the Surface of the corre- for if you blow into the Splenick Artery , the Air

ſponding Sphere
will paſs thro' the one , but not the other. Its

4. The Convex Area of a Cylinder Circum- Fibres are not regularly woven, as thoſe of other

fcribing a Sphere of the fame Diameter with its Membranes ſeem to be, but they come from in

own Altitude (which in this Notation will be 2 rc) numerable Points, as Radii from ſo many Cen

is Quadruple of the Area of the Baſe ; and con- tres ; and the Fibres of one Point are regularly

ſequently =to the Area of the Surface of the woven with the Fibresof the Points ſurrounding

Sphere, and the Surface of an Hemiſphere is it. It receives Veins, Nerves and Arteries from

to twice the Area of one of its great Cir- thoſe that enter the Spleen .

cles. The Subſtance ofthe Spleen is notonly kept

together by its two Membranes, but alſo by innu

merable Fibres which come from the Points ofthe

K
Internal Membrane, and are inſerted in the Points

N
of the oppoſite ſide of the ſame Membrane ; and

M Expanfion of the Extremity of theſe Fibres ſeem

to compoſe the Internal Membrane.

The Spleen is compoſed of an infinite Number

of Membranes,which form little Cells and Cavities

of different Figures and Bigneffes, which commu

DE nicate with one another, and are always full of

Blood .

At the Extremities of the Blood Veffels in the

Spleen of Sheep, we find ſeveral white ſoft Specks,

which Malpighius calls Glands.

The Spleen hath Arteries from the Cæliaca ,

whoſe Capillary Branches make frequent.Inofcu

lations upon the Membranes of the Cells. Its

5. Suppoſe the Square A L , together with the Veins, whoſe Extremities communicate with the

Semi-circle A BD, to revolve round A D as an Cavities of the Cells, as they come out of the

Axis ; then will the Line K L generate a Cylin - Spleen, unite and make the RamusSplenicus of the
drick Surface = to the Hemiſpherical one genera- Porta ,which carries the Blood from the Spleen to

ted by the Semi-circle (by 3.) Wherefore if any the Liver. Theſe, with its Nerves, which are confi

Point, ' as M, be aſſigned , and thro' it P N be derable, from thePlexus Splenicus, are equally di

drawn Normal to AD ; I ſay, the Surface or Ring ſtributed thro' the whole Subſtance of the Spleen,

deſcribed by K N , will be equal to the Segment being all included in a common Capſula. There are

deſcribed bythe ArkÀ M.For theRing deſcribed likewiſe afew Lymphatick Vefſels which ariſe from

byKN, will be tothe whole CylindrickSurface the Spleen, and diſcharge themſelves into the
deſcribed by KL, as K N, KL. And the Seg- Lumbary Glands.

ment made by the Revolution of the Ark AM, The true Uſe of the Spleen is yet uncertain ;

is to the whole Spherick Surface, as AP, AD, theAntients thought it to be the Receptacle for
that is, as K N, KL. Wherefore, & c. the melancholick Humour : ſome fince confidering

Aboutthe Dimenſions of the Sphere and Cy- that in the Spleen there are a great Number of

linder ; ſee Dr. Wallis in Philosophical Tranſact. Membranes and Fibres, and alſo many Nerves,

NO.263 . p. 547, have thought that the Blood is attenuated, and

SPIGURNEL, was anciently ( Spigurnellus) he becomes more fpirituous in the Spleen : And

that had theOffice of the Espigurnantia ,or Sealing confideringthat themoſt ofthe Bloodin the Li

of the King's Writs. This Word Spelman and ver comes immediately from the Spleen and

Du Frejne recite, without interpreting it. But it omentum , they think that one furniſhes the

ſeems to be taken from the Saxon , Sparrau, Oleaginous,the other the Spirituous part of the

which fignifies to put up, Seal or Secure . Ken- Bile .

net's Glof. in Paroch . Antiquit.

$ POTS ,
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SPOTS in the Sun : Befides what may be con- To form any . Number of Men into a Square

- cluded about theſe Solar Spots, being no Planets Battle, as ſuppoſe şoo, extract the neareſt Square

revolving round the Sun'sBody, as ſome have Root of.500, which is in Integers 22 ; and that

thought; Dr.Hooke, in his Opera Poſt.draws theſe will give the Number of Men forRank and File.

furtherConcluſions : ( 1.) Thát theſe Bodies are ei. There willbe a Remainder of 10 Men, whomay

ther opake, and ſo hinder the Sun's Light from be diſpoſed of as the Commanderthinksbelt.
paſſing thro' them; or elſe are incombuſtible and SQUARE Battalion of Ground, is when the

dark Bodies, which will afford no Light at all for a Ground of the Flanks is of thefame extent as the

certain time, and do, as it were, quench and dead Ground of the front and Rear. To make a

that part of the Sun where they riſe. ( 2.) There ſquare Battalion ofGround ; as ſuppoſe the Num

appear
in ſome parts of the Sun's Face, alſo Nebula ber were 60, multiply, 60 by 5 , the Number of

orClouds; in ſome others Faculæ or Blazes, which Feet which every Man takesupin Front, the Pro-

give a clearerLight than theother parts of his Bo- duet will be 180 ; divide tharby 7, which is the
dy . The Spots are ſubject to increaſe and de: Number of Feet each Man takes up in depth, or
creaſe, having ſometimes covered a part of the which is the diſtance of theRanks, the Quotient

Sun bigger than all Europe, and ſometimesbigger without a Fraction , will be 25 , whoſe fquare
than the whole Surface of the Earth . . (3.) The Root is 5 ,which will give the Number of Men in

Motion of thefe Spots is always from Eaſt to Weſt, File. Andif you divide the firſt given Number

according to the Order of aLine of Sines, begin. 60 by thisRoots, you will quote 12, which is

ning from the Center, of which the Semi-diame the Number of Men in each Rank.

ter of the Sun isRadius. And this Motion ap- SQUARE Hollow , or bolloze Square, in the Art

pears to bd in a ſtraight Line in thebeginning of Military, is a Body of Foot drawn up with an

June and December ;when the Earth is in that empty ſpace in the middle, for the Colours,
part of the Plain of the Ecliptick ,which cuts the Drums and Baggage, facing and covered by the
Plain of the Equinoctial of the Sun's turbinated Pikes every way to keepof Horſe.
Motion. At other times the Line of theirMotion STABLE-STAND , is the Term for one of the

is incurvated and bent into an Ellipfis ; , which is four Evidences or Preſumptions whereby a Man is

greateſt when the Earth happensto be inthoſe convicted, to intend the Itealing the King's Deer
Parts of the Ecliptick, which are the extreme Li- in the Foreſts. The other three are Dog-draw ,Back
mits of it, compared to the Plain ofthe Sun'sbear,andBloody-hand. This Stable-ſtand is, whena

Equinoctial: Andthis alſo is twice a Year, viz: Man is in Stabili Statione, at his Standing in the Po
in the middle between the Nodes, both Plains paf- reſt with a Croſs-bow , or Long -bow , ready to ſhoot

fing thro ' the Centre ofthe Sun, that is, about the at a Deer ; or elſe whenhe is ſtanding cloſe

beginningof March and September. Whence bea Tree, & c. with Grey-hounds in a Lealh ready

deduces, by undeniable Demonſtration, that the to flip.

Sun is of a Globular Figure, and that it moves on STAKE, is the Name of a ſmall Anviluſed by

its own Axisfrom EaſttoWeſt : As alſo, that the Smiths ; ſometimes it ſtands on a broad Iron -foot,

Axis ofhisturbinated Motion remains fixed,and is on the Work -Bench, to be moved up and down

always directed towards the fame Point in the occaſionally , and ſometimes it hath a ſtrong Iron

Heavens, as the Earth's Axisis found to do ; as alſo Spike at the bottom , by which 'tis fixed to fome

theAxis of Jupiter and Saturn is,as far as can yer place on the Work -Bench. Its uſe is to ſet ſmall

be diſcovered by the Spots, Satellites, and Ring ofand cold Work Strait, by hammering it on the
theſe Planets. (4.) He obſerves alſo, thatthere is Stake, or to cut or punch upon with the cold

a kind of Torrid Zone, or certain Space or Breadth Chiſel, or cold Punch.

on each ſide the Sun's Equator towards the Poles, STÄLLAGE, was a cuſtomary Rent paid in

in which theſe Macule ,Nebult and Facule, do Fairs or Markets, for the Liberty of a Štall or

appear moft. Whereas, without theſe Limits, or Standing, by the Stallangers or the Creamers, i.e.

in the temperate Zones ( as with regard to our thoſe Traders who expoſed their Goods to Sale on
Earth they may be called ) they appear but ſel- the faid Stalls. In Scotland they call it Stallenge ;
dom, and never towards the Polar parts. the Romanscalled it Siliquaticum from Siliqua ,

SQUADRON of Ships, is a Diviſion, or part which was their firit and leaſt Weight, a kind of

of a Fleet, commanded bya Vice or Rear Admi- Caract of 4 Grains.
ral, or ſome other Commander or Commadore, as STAMPING -MILL, called alſo a Knocking

they call it ; but the Number of Ships in it is Mill, is a Mill uſed in the Tin -works to bruiſe the
uncertain . Ore ſmall . See the Deſcription of it under

SQUADRON , is a Body of Horſe, whoſe Tin .

Number is not fixed ; but uſually is from 100 to STANDARD for Gold -Coin in England, is 22

200 Men, according to the General's pleaſure, Caracts of fine Gold, and 2 Caractsof Copper ;

the ſtrength of the Army,and as occafion ſerves and the French and SpaniſGold are nearly of the

Uſually a Squadron conſiſtsof 3 Troops, each of fame Standard . See Caract.

30 Men, and it never exceeds 200 Men ; becauſe For Silver-Coin , u Ounces and 2 Penny Weight

a greaterNumberthan that can't be advantageouſly of fine Silver, and 18 Penny Weight of Copper,

poſted, nor haveroom to act in narrowGround, being melted together is the true Standard , and

Woods, Marſhes,Defiles, &c. The Eldeſt Troop fuch Silveris called Sterling . When either Gold

takes the Rightof the Squadron, and the Second or Silver is finer than Standard, they call it better ;

the Left,andthe youngeſt the Center. A Squa- if coarfer, worſe : and they reckon the exceſsor

dron is always drawn up 3 deep, or in 3 Ranks, defect by Caračts, and Grains of a Caract in Gold,

with the length ofa Horfe between each Rank. The and by Penny-weights in Silver. And it is thus

Standard is always in the Center of the firſt Rank. diſcovered : They take a ſmall Quantity and af

SQUARE Battel, or Battalion of Men, is one say it; that is, weigh it very exactly, and then

that hath an equal Number of Men in Rank and ſmelt it in a Crucible with a ftrong Fire, ſo long
File . Еееее til
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till the Copper, or other Allay mixed with it, be Silver, ſuch as we now.call Standard. But the

burnt away . When cold, they weigh it again ac word Sterling, as beinga Piece of Money, gene

curately ; and if it hath loft nothing of the firſt rally, if not always, fignifies a Penny. And as for a

Weight,they call it fine Gold ; if it hath loft 14 good while together there was no other Coinbut

part of its weight, they call it Gold of24.Ca- Pennys; and that Denarius fignifies, in many Au

facts, or one Caract better than Standard ; if it thors, the ſame as Nummus ; allgood Standard Sil

have loft şi parts, then 'tis 22 Caracts fine, of ver came to be called Sterling Silver, and good

Standard ; if it hath loft 4 parts, ' tis called 21 Money, Sterling Money, as it is to this day.

Caracts fine, or1 Caract worſe than Standard , & c. STÍLES; the upright Pieces which go from the

And ſo they afſay Silver, only they compute its bottom to the top in any Wainſcot, are by the

Joſs by Penny-weights, & c. Workmen called Stiles.

STANNARIES , are the Mines and Works STILOBATUM , is , in Architecture, the Body

where ( Stannum ) Tinis dug and ſmelted ; as in of the Pedeſtal of anyColumn.

Cornwall, and other places. There are ſeveral STIPULATION, inthe Civil Law , is a Con

Laws about, and Liberties granted to the Stanna - tract made by Words,and not in Writing, by ask

gry Courts in ſeveral Acts of Parliament ; as in the ling a Queſtion,and receiving preſently a proper

time of Edw . 1. and afterwards, as abridg’d by Anſwer: And in this Contract the Obligation is

Edw . z . and in 17 Car. 1. C. 15 . only upon one ſide, i. e. on the ſide of the Promi

STAPLE, fignifies this or that Town, City orrer,who was called ReusDebendi,or Promittendi;

Place where theMerchants of England were, by as the Stipulator, or Creditor, to whomthe Promiſe

A &t of Parliament, to carry their Wool, Cloth; is made,was called Reas Credendi, or Stipulandi.
Lead and Tin, & c.and ſuch like Staple or Stand- This was the old Senſe, but now with us the Word

ing Commodities of this Land, in order to their Stipulation is commonly uſed for the A &t ofthe Per

being ſold by the Great. Theſe Places you will fon obliged ;and ſome ſay that the Word Stipu
find in ſeveral Statutes, appointed and altered by lator is common both to Debtor and Creditor.
the Kings of England, from the ſecond Year of STOMACH , fee Ventriculus. Monſieur Chi

Edw. 3. to the fifth of Edw. 6. and what Officersrac, Profeffor ofMedicineat Montpellier, hath by
theſe Staples had belonging to them , you may an eafy Experiment ſhewn, that the Force of the

fee in Anno 27 E. 3. Stat. 3. C.21 . The StapleStomach alone (inVomiting, without taking into
Commodities of this Land, are Wool, Leather, confideration theMuſcles of the Diaphragm and
Woolfells, Lead,Tin, Butter,Cheeſe andCloth ; Abdonnen(whoſe force together ismore than thatof

as appears by 14 Rich.2 . c. 1. tho'fome will allow 248cco Pound weight) is equal to that of 12000
only the firſt five. Pound weight.

STAR. All Deeds, Obligations, Contracts, STRAIKS, in Gunnery, are Plates of Iron of

Releaſes, & c. of the Jews, were antiently called the length and breadth of one of the fixFelloes,
Stars, from theHebrewShetar, a Deed or Contract. which ferve for the Round of the Wheel ofaGun

Theſe were ſometimes written in Hebrew and La- carriage, and fixed on the Circumference of the
tin , but uſually inHebrew alone. Wheel with ſtrong Nails, which are called the

STAR -CHAMBER ; was a Chamber at Weft- Straik -nails; theſe Straikscover the Joints of the

minſter, formerly ſo called , from its Roof being Felloes, and defend the Wheel.

painted with Stars. Henry the Seventh and Eighth, STRIÆ , are the Lifts or Rays which run be
ordered by ſeveral Statutes, that the Chancellor, tween the Flures, Channels or Striges, in Fluted

affifted by others there named, (vid. 3 H. 7.C.1. Pillars. Theſe are 20 in the Dorick, and 24 in

and 21 H. 8.c. 2.) ſhould have Power to puniſh the Ionick Order.

Routs, Riots, Forgeries,Embraceries, Perjuries, and STRIGES, in Architecture , are the hollow

ſuch other Miſdemeanors, as were not ſufficiently Channels in the Shaftof a Column, called by our

provided forby the Common -Law ; and for which workmen Flutings and Grooves. They more pro

the inferior Judges are not fo proper to give Cor- perly belong to theIonick Order, tho' theyare

rection. But this Court, by 17 Car. 1. C. 10. was found fometimes in the Dorick, and often in the

entirely diſſolved and determined, and ſo conti- Corinthian and Compoſite. They are generally

nues to thisday. at right Angles with the Plane of the Bafe, but are

STATIONARY; how to an Eyeplaced at the ſometimes found winding about the Pillar. Some

Earth , a Planet appears to ſtand Itill or be Statio-times the Strigos are filled up with a ſwelling a
nary, fee under the word DireEt in this Vol. 2 . third part from the Baſe , lying in the hollow like

STELLIONATE, in theCivil Law , is all kind a Stick ſhot ofa round form :Theſe Mr. Evelyn

ofCozenage, and Knaviſh Practice in Bargaining; thinks we ſhould call Staved or Cabled Columns.

and all ſorts ofFrauds that have no peculiar Names STUCCO: Painting in Stucco was revived

in the Law . And ' tis fo called from Stellio, a Li-from the Antients by Giovanni d'Udine, a Scholar

zard with great variety of Spots, and very preju- of Raphael's ; hefound the true Matter whichthe
dicial to Mankind. Antientsmade uſe of, which was a Compoſitionof

STERLING Money ; thisWord ſeemsto come, LimeandMarble powder'd very fine.
as Mr.Somner hath derived it, from the Saxon Word STRUT, is a Term uſed by ſome Builders for

Steore, that is, a Rule or Standard ; and therefore Ithat Brace, which is framed into the King - Piece

it fignifies that Coin or Money, which for Metalſ and the principal Rafters.

andValue, was to be a common Standard of all STUDDING -SAILS, in a Ship, are Bolts of

Current Money. And this is the more probable, Canvas,or any Cloth that will hold Wind, ex

becauſe ſuch Money, at thecoming in of the Nor- tended in a fair Gale of Wind along the ſide of

mans, was called Sterilenſis. As Orderic. Vital. the Main -fail, and boomed out with a Boom ;they

fub Anno 1082. Porrigam quindecem Sterilenſi- Jare ſometimes alſo uſed to the Clew of the Main
um , Dr.Kennet's Gloſary. Efterling in Stow is uſed fail, Fore-fail and Sprit-fail,when the Ship goes

for a Penny -weight; ſignifying a Penny of fine either before the Wind, or Quartering.
STYLO
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STYLO -Chondrohyoideus, vel Stylo - Hyoides SUB-TANGENT, in any Curve, is a Line

alter , is aMuſcle of the Os Hyoides, which ariſes which determines the Interſection ofthe Tangetr

fleſhy and tendinous from the Styloid Process,

neartheOriginof the Stylo Pharyngeus,and runs M

under the Cerato-Glofus. It is inferted into the

Cartilaginous Appendix of the Os Hyoides ; and

its Ufeis to afliltthe Stylo -Hyoideus, in putting

theOs Hyoidesupwards and laterally. Dr. Douglaſs.
TSTYLO -Hyoideus, is a Muſcle of the Os V PC D

Hyoides, ariſing by around Tendon from near the

middleoftheProceffus Styliformis, and isinſerted in the Axis. Thus, ifT M be a Tangent in the

tendinous into the Bafis of the Os Hyoides, near Point M, andPM an Ordinate to the Axis, the

its Cornu ; to which alſo it often adheresfleſhy. T P is the Sub-tangent, becauſe it determines the

Its Uſe isto put the Bone of theTongue on one Point T, where the Tangent cuts the Axis produ

fide, and a little upwards, when both a &t in Con - ced beyondthe Vertex ofthe Curve V. And the

tert . Line PC, which determines the Interfection of

SUBNORMAL ; is a Line, determining in the PerpendicularMC (to the Tangent in the Point

any Curve, the Interſection of the Perpendicular ofContact M) in the Axis VD, is called the Sub
to the Tangent in the Point of Conrad , with the normal.

Axis. And this Subnormal, in the common or SUBURBICARIÆ Regiones,called alſo Sub

Apollonian Parabola, is a determinate invariable urbane, Urbicarie vicine ;were ſuch ;Regions or
Quantity for ' tis always equal to half the Para- Cities of the Roman Empire, as lary within an
meter of the Axis. hundred Miles ofRome, and were under the Jurif

SUBROGATION, in the Civil Law, is put- diction of the Præfect of that City : Wherefore

ting another Perſon into the Place and Right ofthey are ſometimes called Regiones Solite, be
him , that, in any Oaſe, is the proper Creditor.cauſe in theſe the Governour of Romewas wort

This is alſo called Ceſſion . to exerciſe his folemn Jurifdiction . This alſo

SUBSTITUTION, is, in Algebra orFluxions,was the ancient Extent of the Power and Charge

the putting in the room of any Quantity in an of the Biſhops of Rome, before the Rapal Ulur

Equation , Tome other Quantity which is really pation.

equialto it, but expreſs’d after another manner; SUCTION ; there are many Effects vulgarly

andthisisdone, in order to find, at leaſt, ſuch a attributed to Suction, which, inreality, havę very

properExpreffion in the Equation, as ſhall folve differentCauſes. As when any oneJucks Water,

the Problem , or Queftion propoſed . And in theor any other Liquorup thro'a Pipe, 'tis common

Knack of doing this readily, confifts the chiefeſt ly thought, that by that Action the Perſondrares
Buſineſs of theOperations in Fluxions. the Air up into his Mouth , and that the Water,

SUB-TANGENT, in any Curve, is the Line which is contiguous to it, follows it by a ikind

which determinesthe Interſection of the Tangentof Attraction, as if the Air andWater (hung to

inthe Axis. And in any Equation if thevalue of gether : And others fancy thatthe Air moves in

theSub-tangentcome out Poſitive, 'tis a fignthat totheMouth of the Sucker,andtheWater moves

the Point of Interfe &tion of theTangent and Axis, up after the Air, to prevent a Vacarm ,which

fallson that ſide of the Ordinate where the Ver- they fay, Nature ebhors. Whereas thetrue Cauſe

tex of the Curve lies; as in the Parabola and of this Vhænomenon, is only that the Air and At

Paraboloids. But if it come out Negative, the moſphere preffes with its whole weight, uniformly

Point of Interſection will fall on the contrary fide on the Surface of the Liquor in the Veffel,and con

of the Ordinate, in reſpect to the Vertex or be- fequently prevents any onepart of the Water to

ginning of the Abfciffa ; as in the Hyperbola, rife higher than the other there: And if a Pipe

and Hyperboliform Figures. be put in of any tolerable largé Bore, and be

And univerſally, in all Paraboliform and Hy- openat both ends, theWaterwill riſe within the

perboliform Figures,the Sub-tangent is equal to Pipe to the ſame height aswithout,and indeed v
the Exponent of thePower of the Ordinatemulti-little higher, becauſe the Preffure of the Airwith

plied into the Abfciſa. in the Pipe is a little taken off by bearing againſt

Thús, in the common Parabola, whoſe Pro- the fides of the Pipe. Now when any one ,ap .

perty is px = yy, the Sub -tangent is in length | plies his Mouth to the upper end of the Pipeand

equal to x the Abſciffa multiplied by 2, the Ex- fucks,his Lips ſo ſtrongly encloſe the Pipe, that

ponentof the Power of yy, the Square of the no Air canget between them and it ; and by the
Ordinate ; that is,'tis equal to twice the Ab-voluntary Motion of the Spirits in the Muſeles,

fciffa : and by theformerRule for Paraboliform the Cavity of his Thorax , or Breaft, is opened

Figures,it muftbe taken above the Ordinate inand enlarged ; by whichmeans the Air included

the Axis produced. Thus alſo in one of the cu-there, hath now amuch largerSpaceto dilate ir

bical Paraboloids, where p * * = yyy, the ſelf in, and conſequentlycannot prefs fo ftrongly

length ofthe Sub-tangent will be į of the Ab- againſttheupperend of the Pipe,tas it didbefore
fciffa. the Cavity of the Thorax was ſo enlarged, and

Thus, in the Figure annexed , you will ſee that when theWeight of the whole Atmoſphere'kept

the its Spring bent. And that Weight orPreffure be

ing now taken off by the Lipsof the Man that

fucks, the Æquilibrium isdeſtroyed, the Air gra
vitates on the surface of the Water, but cannot

do fo on the upper Orifice of the Pipe,becauſethe

Junctureofthe Lips takes itoff; and the Spring of

the Air included intheThorax, being weakerled

Eeeee 2 by
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by the Dilatation of its Cavity, it cannot preſs/wards its Centre. Theſe prove its Solidity ; and

fó hard againſtthe upper Orifice of the Pipe, as its Opacity, he concludes, from the diſappearing of

the Water will do againſt the lower, and conſe- the Solar Spots in the Limb, and their not return

quently the Water muſt be forced upinto the ing backwards, as they would ſeem to do if the

Pipe.' ' Tismuch the ſame thing in the Suction of Bodywere tranſparent' as the Atmoſphere is, or

a common Pamp: The Suckerbeing right, takesthe Flame ofa Candle, orthe Radiation or hazy

off entirely the Preffure of the Atmoſphere on the Light about the Nucleus of a Comet,thro' which,

Surface of the Water within the Barrel of the as well as thro'its Beard, the ſmall fixed Stars

Pump; and conſequently the Atmoſphere by itsmaybe ſeen.
weight muſt force the Water up to make the He thinks the fuperficial Parts of the Sun , to

Æquilibrium . See Hydroſtaticks. conſiſt of Bodies fimilar to our Nitre and Sul

ŚUFFRAGAN ; is a titular Biſhop appointed phur, andthat theſe are ſet on fire ; and conſe

to aid and aſſiſt the Biſhop of the Dioceſs, and quently, that the Phyſical Cauſe of its Light, is

by 36 H. 8. c. 14. every Biſhop is empowered tothe actual burning or fire of its ſuperficial Parts.

elećt two honeſtand diſcreet Spiritual Paſtors, Nor can there be any Objection of Moment

which ſhall be called Biſoops Suffragans. brought againſt this Hypotheſis, from the danger

SULPHUR : Sir Is. Newton, on very good of the Sun's Fire being burnt quite out in ſo many

grounds, concludes, that the common Sulphur is thouſand Years as it hath been in being ; for, ( faitb

compoſed of volatile and fixed Parts, ftri&tly ad- be )fuppofing it to have grown fomeMinutes leſsſince

hering to one another by mutual Attraction , ſo it began to give Light, none can contradict it by

that they will both fublime together ;for by dif-any Obſervationswehave on Record : For, fuppo

ſolving Flowers of Sulphur in Oil of Turpentine , fing we had Obſervations Aſtronomical of 4000

and then diftilling the Diffolution, 'tis found, that Years ſtanding, as we have none above 2000 of

Sulphur confifts of a thick , volatile and inflammable that kind , and allowing that the Sun's Diameter

Oil, or of a fat Bitumen, an acid Salt, and a very had been then obſerved to be as many Minutes as

fixed Earth , with a little Metal. The three firſt of it is now ; yet could it not be thence concluded,

which are found there in nearly an equal Quan- that the Sun did not lofe a Mile in Diameter every

tity ;butthere is only a very ſmall Proportion of the Year, and conſequently be now 4000 Miles leſs

laft .The acid Salt being diffolved in Water, is the in Diameter than it was then. For ſince his Dia .

ſamewith the Oleum Sulphuris per Campanam . meter is near 87 times greater thanthat of the

SUMMATORY Calculus, according to ſome, Earth ; which latter he ſuppoſes 8000 Miles,

is the ſame with the Calculus Differentialis of then the Sun's muſt be 696000 Miles. Now

Leibnitz: but more properly. Summatory Arith- 4000 is but a 174th part of that Diameter, and

metick, is the Art of finding the flowing Quantity, conſequently would have diminiſhed it but i of a

from the Fluxion; and ſo it is the ſame with the Minute ; which is a much leſs Quantity than the

Calculus Integralis. See Hayes's Fluxions. Antients pretended to obſerve to.

SUMMONER , or Summonitor, an Apparitor, But, fuppofing they could have obſerved even

who is to cite in Offenders, to appear at a certain to Seconds, yet thatcould not have contradicted

Time and Place, to anſwer to the Charge exhibi- it; becauſe 'tis poſſible the Sun may have ap
ted againſt them . proached as much nearer us as that Diminution

SUMMUM Bonum , or the chiefeſt Good of amounts to ; and for which, be faith, he could

human Nature, is that, which, by its enjoyment,ſhew a Reaſon.

renders truly and compleatly happy. The Schools Sir IS. Newton alſo, in his Opticks, gives good

diſtinguiſh this chief Good of Man, into that Reaſons, to ſuppoſe the Sun andfixedStars to be

which is ſimply and adequately fo, and beyond great Earths, vehemently hot; whoſe Heat is con

which there can be no other; and into a leſſer and ſerved by the Greatneſs of their Bodies, and the

ſubordinate one, which is in ſome meaſure at- mutual Action and Re -action between them and

tainable in this imperfect State ; and this laſt they the Light which they emit ; and whoſe Parts are

call FelicitasViatorum , and the former Fælicitaskept from fuming away, not only by their Fixity,

Comprehenforum . but alſo by the vaſt Weight and Denſity of the

SUN : Dr. Hooke, in Opera Poſt.p. 89. from all Atmoſpheres incumbent on them, and every way

his, and others Obſervations, thinks it reaſonable ſtrongly compreſſing them , and condenſing the

to conclude, That the Superficies of the Sun is Vapours and Exhalations which ariſe from them .

covered withan Air, or Atmoſphere, or ſome o- The Light ſeems to be emitted from the Sun and

ther Fluid Body : And that this Atmoſphere, fixed Stars (which probably are Suns to other Sy

tho' poſſibly_80 times thicker and higher than thatſtems) much after the manner as Iron, when hea

about our Earth ; yetin compariſon of the vaftjted to ſuch a degree as to be juſt going into Fuſion

Diameter of the Solar Body, becomes wholly in- by the vibrating Motion of its Parts , emits with

viſible to us, tho' aſſiſted by the beſt Teleſcopes : Force and Violence, copious Streams of Liquid

He ſuppoſes it alſo to look as bright as the Body of Fire all around : Great Bodies muſt preſerve

the Sun it felf, and that it is really the Shell of their Heat longeſt ; and that, perhaps, in the Pro

this Atmoſphere, and not the very Body of the portion of their Diameters.

Sun that ſhines. And from hence he faith, that Sir IS. Newton hath made it probable, that the

all the Phænomena ofthe Macul& and Facule of great Comet in the Year 1680, in its Perihelion,

the Sun will be ſolved ; and that they are only went ſo near the Sun, as that it acquired a Heat

Clouds or Smoaksin this Atmoſphere. which would not entirely go off in soooo Years.

The Sun it ſelf, within this Atmoſphere, he Whence we may gueſs, that if the Sun and fixed

concludes to be a Solid and Opacous Body, (P.91.) Stars be only Collections of denſe and folid Mat

from theſe Reaſons. ( 1.) The Conſtancy of its Ro - ter, like the Planets, but heated to a very intenſe

tation . (2.) The Fixedneſs of its Axis. (3.) degree, they may be many Millions of Years

The Power of its Gravitation or Attractionto without lofing any conſiderable part of their Heat.

Accord
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According to Caffini, the Sun's diſtance from be double to that between K and I , she willmove
the Earth is 172,800,000 Miles Engliſh twice as faſt in the Perihelion as in the Aphe

The Phænomena of the Sun's apparent Motion lion.

round the Earth , on which the Theory of this vaſt 3. And from this Figure ' twill be apparent,

Body is eſtabliſhed, are by Aftronomers obſerved that theSun's Diameter will appear greater when
to be theſe : the Earth is in her Perihelion, which is a little af

1. That the Centre of the Sun's Bodymoves an- ter the Winter Solſtice, and leſs when ſhe is in her

nually in the ſame Plane of the Ecliptick, and Aphelion, which is a little after the Summer Sol

never deviates from the Line so called. Itiče, as is found by Obſervation. And this dif

Which apparent Motion ofthe Sun doth in reference in his apparent Diameter, ſhews alſo that

-ality belong to the Earth ; which being at firſt put the Earth moves not in a Circle, but an Ellipfis
into fach a Motion , and with ſuch a Direction by round the Sun.

the Great Creator, will always continue to move 4. Thoſe Places in the Ecliptick, in which

after the ſame manner ; ſincehere none of thoſe theſe greateſt Differences of the apparent Motions

diſturbing Forces have any Place, which render and Diameters of the Sun happen , in proceſs of

the Motion of the Moon ſoʻirregular. Of which time are changeable, and do move forward (or in

in its proper Place. conſequentia) equally. For tho' the Aphelia and

2. But theapparent Motion of the Sun in the Nodes of the Planets are really at reft and im

Ecliptick is very unequal; for a little after the moveable ; yet becauſe of the annual Ceſſion of

Vernal, and a little before the Autumnal Equinox, the Equinoxesin antecedentia, theyappear to be

be is in the Mean between the Extremes of his moved forward juſt the ſame Quantity.

Motion ; but his Motion is moſt fæift a little af- 5: If you ſuppoſe the Ecliptick to be biſected

ter theWinter Solſtice, as 'tis always moſt now al in theEquinoxial Points, the Sun appears to ſtay
little after the Summer one every Year. about 8 Days longer in the Northernthan in the

All which ariſes from the Earth's revolving not Southern half of thatCircle.

in a Circle, but an Ellipfis, in one of whoſe Foci or For the Elliptick Orbit ofthe Earth will be cut

Umbelici the Sun is placed . And with this Law unequally by a Line paſſing thro' the 2 Equinoctial

alſo, that the Areas deſcribed by Lines drawn from Points : The Perihelion not being farfrom the

the Earth to the Sun, ſhall always be equal, in Winter Solftitial Point, the Equinoctial Points

equal and proportional times. will not be coincident with the longer Axis, but

In the figure annexed, let the Sun bein the almoſt with the Latus Re &tum ; forin the Figure

Point I , and let the Curve FDEK be an Ellipſis, above the Line of the Equinoxes, OR is not
or the annual Orbit of the Earth's Centre revol - much different from NM the Latus Rectum .

ving round the Sun, and repreſented by B. But this Inequality of the Sun's apparent Mo
tion, is not now the ſame as it was in Ptolemy's

Time, and is continually changing, and in pro

F ceſs of Time the Equinoctial Points will cometo

be in K and D ; and then there will be no diffe
B

rence in the time of the Sun's ſtay in eitherSeg

ment of the Ecliptick : But after this it will en

creaſe again, and then again decreaſe as now , if

the Earth's annual Motion be continued .

D K
HAC 10

6. And yet the Spades or Times of the Earth's

entire Revolution inher Orbit, are all equal one

to another, and are what we call Years, con

taining each 365 Days, 5 Hours, and 49 Minutes

nearly.

7. The Angle of the Inclinatiun of the Planes

of the Ecliptick and Equator, or the Sun's greateſt
Declination hath been always invariably the ſame,
viz . 23 , 30.

Let the Point H be the other Focus, and C the 8. The Sun's Diurnal Parallax is almoſt infen

Centre of the Ellipſis ; KD its great Axis, or the fible , and his Menſtrual Parallax is ſcarce 15 Mi

Linea Aplidum ; and D the Aphelion ; and K the nutes of a Degree.

Perihelion of the Earth . FE is the leffer Axis, And this is of the greateſt uſe in Aftronomy

IC, or CH is the Eccentricity, or the diſtance be- throughly to underſtand ; nay, of ſuch an abſo

tween the Centreand theFoci. LetMN, or OP, lute neceſſity, that,withoutits Knowledge,neither

be the Latus Rectumof the Ellipſis,and letthe the Diſtancesnor Magnitudes of the Sun or Planets,

right Line A B biſect the Angle HBI : Now can be obtained to any tolerable Certainty.
fince by Lines drawn from its Centre to the Sun, There have beenthree Ways made ule ofby

the Earth deſcribes always Areas proportional to Aftronomers, to find the Sun's Horizontal Pa
the Times of its Motion in the Orbit, it will de - rallax.

ſcribe equal Areas in equal Times. But ſeeing 1. Thatofthe famous Hipparchus,which proceeds

the Line BI grows longer towards and at the A - Jon the Theorem which our Mr.Horrox hath accu

phelion, and Jborter at and about the Perihelion , rately deſcribed and explained, and which is ex

the Earth muſt move flower inthe former,and a &tly and geometrically certain , and would do if
ſwifter in the latter Cafe. And indeed the Velo- the Parallax of the Sun were any conſiderable

city of the Earth's Courſe in her Orbit, will al- Iquantity : but allthat we can accurately conclude
ways be in a reciprocal Ratio of her diſtance from from it, is, that it is not ſo ; and conſequently

the Sun; ſo that ifthe diſtance between D and I thatthe Diſtance of the Sun is vaſtly great. See
Mr.

Мо .
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Mr.Whiſton's Preleet. Aſtron.p. 61. where there ( had ſeen her from the Centre of the Earth . And
is a ſhort account of this Method. this Method, with good Inſtruments, will do for

2. The ſecond way of finding the Sun's Hori- any other Planet or fixed Star. But the Method

zontal Parallax,is that which 'tis ſaid Ariſtarchus ofCaſmi for finding the ParallaxofMars (v.gr:)

Samius firſt uſed, and hath been followed by Kep- hath this great Advantage in it, That it may be

ler, Vendeline, and more eſpecially by Ricciolus. performed by the Obſervation of but one Altro

Thisfuppoſes that you havetheexactMoment of nomer fürniſhed with a good Teleſcope and Mi

the Time of the Half-Moon, or the Dichotomiza.crometer ; ſince the Part of the other maybe fup

tion , or Biſection of her Disk, by the Light and plied by means of the fixed Stars : Ofwhich
Shadow ,and ſome other things, as difficult to ob-nowtakeBlanchimus's Account, in theLeipſick

tain aswhat you ſeek for : And therefore I ſhall Acts of O & ober, 1685, with ſome fewExplica
ſay no more of it, than only to refer you to tions and Corollaries. Let the Circle AFBC re

Mr.Whiſton's Book, p. 66.where you have a good preſent the Earth's Equator, HKM the Diurnal

account of this Method ; becauſe I muft give youArk of Mars, when he moves in the Equator ;
an account of

LVR, as the Equinoctial in the Heavens,
3.A third way of finding this Horizontal Paral, extended infinitely in the Region of the fix

las of the Sun ; which tho' it be not ſo dire & , is ed Stars. Let Mars be in A , in the Plane of

yet more accurate and exact than either of the the Equator ; thenhis Diurnal Revolution will
former.

be truly repreſented by the Motion ofthe Line
And this depends on a Method of determining DH, round D as a Centre, in the Plane of the

firſt the Parallax of Venus or Mars. Equinoctial, ſo as to form the Circle HMK,

The annual Parallax ofthe fixed Stars, being

by late Obſervation eſtabliſhed, the Coperni

can Syſtemis fo too , and the Proportions of the

Diſtances of all the Planets from the Sun are gi

ven. And ſince 'tis clear in that Syſtem ,that not

only Mars and Venus, but even Mercury, do-ſome
times come nearer to the Earth than the Sun ever

doth, and conſequently muſt have all of them a

greater Parallax than the Sun at fuch times ; from

hence it is manifeft, that if we can get the Paral H

tax of Mars, when in oppofition to the Sun , or

that of Venus and Mercury, when in conjunction

with him ; the Sun's Parallax will be diſcovered .

Indeed , as to Mercury, he is uſually ſo hid in the

Sun, and his Motion is yet ſo indetermined, that P

N
nothing certain can beeſtabliſhed about his Paral-!

lax. And the Conjunctions of Venus and the Sun
F

are fo rare ( and that time only is proper for it ) M

that its Parallax is as yet not accurately enough R

determined .

There remains then Mars only, who being

ſometimes diftant from the Earth , but half as far

as the Sun ; and being at ſuch times, when he is

in oppofition to the Sun, very conſpicuous and K

fit for Obfervation , is much the moſt fit Planet

for our preſentPurpoſe. Caſini ſeems to have

been the firſt that thought of, and practiſed this

Way ; but our Mr.Townley's Invention of the Mi

crometer hath been very ſerviceable to him in it,

as well as of the greateſt uſe in other Aftrono

mical Obfervations. Before we deſcribe theMe
у

thod of Cafini for finding the Sun's Parallax , I

muſt remind you , thatthe Parallax of Mars, for

inſtance, is only the difference between the appa

rent Place of that Planet, with reſpect to the Earth's which the Planet is ſuppoſed to defcribe in 24

Centre, and to aPoint on its Surface, when the Hours round the Earth , without any regard now

Planet is exactly in the Obſerver's Horizon ; that to any other Motion . Then if you ſuppoſe this

is, you muſt ſuppoſe two Obſervers, one with his Circle to be divided into 24 equal Parts, thro'

Eye at the Earth's Centre, and the other Eye ateach ofwhich a Plane ſhall paſs at right Angles

the Earth's Horizon, at the other Extremityof a to the Equator, and alſo thro' the CentreD ;

Semidiameter of the Earth , whoſe Pofition is thefe Planes will be the Planes of the Hour Cir

normal to that Line which connects the Earth's .cles , and will alſo be Meridians, with reſpect to

Centre, and that of Mars, the latter being accu- Places on the Earth . Let theright Line LHAV

ratelyin the Horizon of that Obſerver, who is be one of theſe Planes, or theMeridian of the

ſuppoſed at the Surface. And thus, for inſtance, Place A in the Earth’s Equator, where an Obfer

theMoon's Parallax may be obtained by the Ob- ver ſees the Planet Mars, and the fixed Star L in

fervations oftwo Aſtronomers at the ſame Minute one andthe ſame right Line. Now if the Star

of Time, if ſhe be Vertical to one of them,and and the Planet hadonly the fame DiurnalMotion ,

Horizontal to the other ; becauſe the Moon's Place they would be both together again at the fame

to the Vertical Obſerver will be the ſame as if he Place, or in the ſame right Line, at the end of 24

Hours

1

ןכ
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Hours; and if the Diurnal Motion be ſuppoſed e - jbe imagined to paſs thro' our Eye, and the Star

quable, in fix Hours thePlanet and Starwould be parallel to the Earth's Axis;that Plane muſt be
in the right Line FDMR, at right Angles with that of the ſenſible Hour-Circle of 6, and in which

the Meridian LHD, or in the Aftronomicalthe Star muft neceffarily be. But Mars will ap

Hour -Circle of 6. Wherefore an Eye placed at pear to differ from this, by ſo many Minutes of

the Earth's Centre,would always ſee the Planet and his Parallel, as are theNumber of his Parallax .

the Star in one and the ſame right Line, or in con - Counting therefore by the Pendulum , the Seconds

junction together, whether in the Meridian, orany of Time,which intervene between the Tranfit of
other Hour-Circle. But it can'tbe fo to an Eye Mars, and of the fixed Star, and allowing four ſuch

at the Earth's Surface , as fuppofe at A ; for tho' Seconds for every Minute of a Degree, you will

under his properMeridian, both the fixed Star and have the Quantity of the Angle MAN,or AMD,
the Planet will appear to him in the ſame right which is theParallax of the Plane fought.
Line' AHL, yetin any otherMeridian , asſuppoſe But how this difference of Time is obſerved , I

that ofDR,( which, in reſpect of the Place at A , muftnextfhew you . In the common Focusof the

may be conſidered as the Hour-Circleof 6) Mars Objectand Eye-glaſſes of theTeleſcope you obſerve
will appear to him in the Plane AM, but the with, there must beplaced at leaſt 4 fine Threads,
fixed Star in the Plane AR. To him therefore

Mars will eitherappear Retrograde, or to move in

Antecedentia, or the Star to move in Conſequentia,

altho'in reality both are ſuppoſedto havethe ſame

Diurnal Motion. And tho he knows that they

are both at the o Aſtronomical Hour-Circle, yet

Mars willappear to be paſt it, before the 6 Hours

are expired : Becauſe the ſenſibleoth Hour, with

regardto the PlaceA , is not the Plane FDR, but
APN. And the difference of Time intervening

between Mars coming to the ſenſibleHour-Circle

of 6, and the rational or real one, which may be

called the Planet's Horary Parallax,is meaſured by

the Ark of the Equator PM , which Mars by his

Motion deſcribes. And the Quantity of thisArk
C

is equal to that of the Angle PAM, or its Alter

nate AMD ; that is, equal to the Angle of the

Earth's Semi-Diameter, when ſeen in Mars, and

this is that Parallax of Mars which we have been

ſeeking. Wherefore if theArk PM be juſt onefor Hairs, interſecting one another at rightAngles;

Degree,Mars willappear to have paffed thePlane and the Teleſcope furniſhed with its Micrometer,

AP, 4 Minutes of an Hour before the 6 Hours muſt be ſo movedup and down, till that fixed Star

would be expired in his pafling by the Meri- which isthen nearelt the Planet Mars ſhall appear
dian. to paſs along one of the Hairs, as the Image of

The further Mars moves from the Earth , the the Planet moves in the Teleſcope, as it muit do,

leſer will be the Angle of its apparent Semi- parallel tothe Equator ; for then the Hairs will,

diameterin Mars, and conſequently the lefſer willin that Poſition, be alſo parallelto theEquator
be the above -mention's difference of Time be- and theother Hairs which croſs them at right An

tween the Tranſit of the Planet by the ſenſible gles, will anſwer to the Circles of right Alcenfion.
and rational Hour-Circle of 5. As in the Figure annexed, where the two parallel

And if his Elongation from the Earth could Threads A B and CD, have 2.others, Ac and

come to be ſo great as that of the fixed Stars,the BD, placed atright Angles to them , juſt as the

Angle ARN, or its Equal NAR would then Equator and all its Parallels do interfest the Me

come to be ſo very ſmall, as to be ſcarce fenfi - ridians, or Circles of right Aſcenſion always at

ſo that when the Star is in the Plane DR , right Angles ; the Oblerver then muſt wait a

it would appear in that of AN. while with his Teleſcope and Micrometer adjuſt

And by this means a fixed Star, or rather a good ed, till the Planet and fixed Star, being both

Pendulum Clock, made to move with the Star's carried together by the ſame apparent diurnalMo

Hour,will ſupplythe Want of another Obſerver, tion, come to one and the ſame Meridian : and then

in thePlace repreſented by C ; for all that an A-the exact Time of the Appearance muſt be noted.

ftronomer there could do, is only to aſſure us, that After 6 Aftronomical Hours, the fixed Star will

he had feen Mars in thefame Plane of his Meri- be come into the Plane of the oth Hour Circle ,

dian, or ofour 6th Hour Circle , when he appears to but Mars will be got thither a little before the Star.

us in another Poſition. But this our Clock can About theHour of 6 therefore the Teleſcope muſt

inform usof,by ſhewing us that Time after Mars be uſed again , and the Hairs retaining their for

hath tranfited our Meridian. For fince ' tis plain mer Pofition, muſt be brought into the Plane of

that theStar L, in 6 Hours after it hath paffed the Hour Circle of 6 , and there fixed. Then the

our Meridian, will be in the Plane of the Hour exact Moment of Time muſt be noted whenMars

CircleDR,we ſhall know the Star is actuallyin appears by his diurnal Motion to move along by

that Plane, by our Clock's fhewing us, that the the tranſverſe Hair AC ; and the exact Diffe

Time is elapſed. And becauſe, with regard to the rence in Time alſo between the Planets and the

fixed Stars (whoſe diſtance is ſo immenſe) the Plane Star's coming thither afterwards, muſt be nicely

of the ſenſibleHour Circle of o is coincident with counted, as being the Time of the Horary

that of the real one ; if, when 6 Hours are paft Parallax of Mars: which being turned into

from the Star's tranſiting our Meridian, a Plane Parts of a Degree, as above {hewed, is the

ble ;
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Mercury

Days.

224

12

比

Horizontal Parallax of the Planet requi า2 .
4240

red. Venus
7906

By this Method, our Flamſtead, and Callini at The Diameter in
Earth

7935

Paris, found the Parallax of Mars to beabout Mars
4444Engliſh Miles of

25 Seconds, and certainly not more, but probably Jupiter 81155

a little leſs. Saturn 67870

Having thus gain'd the Parallax of Mars, let Sun
763460

us next endeavour to obtain by it the thing at

firſt propoſed, that is, the Sun's Horizontal Pa Hours

rallax ; which will be eaſily had from that of the Mercury 87 23 :

Planet Mars. For fince at this time of Obſerva The Time of Venus 17 :

tion of the Martial Parallax, i. e . when Mars is in Earth
the Periodick is

365 6

oppoſition to the Sun, the Sun muſt be morethan Mars
Revolution of 6,85 23

twice as far diſtant from the Earth as the Planet Jupiter 4332 )

Mars is , the Sun's Parallax can't be quite half Saturn
107.59.; 17

so muchas that of Mars, and therefore may be

accounted not to be above jo or 12 Seconds at

the moft. And this agrees with the Obſervations
FO Η

of Vendeline, and thoſe made by Caſini about

the Parallax of Venus alſo.

Suppoſingthen the Sun's Horizontal Parallax to

be about 10 Seconds, his Diſtance from the Earth

will be thus found : As the right Sine of 10 Se
I

conds is to Radius, fo is the Earth's Semi-diameter

in Engliſh Statute Miles, totheSun's Diſtance in
the fame Miles ; and this Way che Sun's Diſtance bri

is found to be about 81,000,000 of our Miles.

TheSun's tru . Diametermay alſo by thismeans

be had ; for as Radius is to the Sine of the Sun's

apparent Diameter, viz . 31 Minutes and a half,

fo is the Sun's Diſtance above found to his real or

true Diameter, or about 800;coo Miles Eng

lik .

Indeed the true Magnitude of the Sun's Body D G K

cannot be determined from hence, becauſe that

depends alſo on his Denfity, which cannot be
found this way:

From this uſual way of finding the Sun's Hori
A

zontal Parallax, the Aſtronomers draw theſe and

fuch like Conſequences :

1. That it is eaſier to determine the anmial Pa
Bв M

rallax of the fixed Stars, than the Sun's diurnal

one. For fince the annual Parallax of the fixed

Stars is at leaſt quadruple of the Sun's diurnal

one, as the Parallax of Mars, by whoſe Know

Jedge the ſolar one was found , is almoſt double

of it ; it muſt be better ſubject to Aſtronomical

Obſervation, and be capable of a Determination
twice as accurate . SUPERIOR Planets, are Mars,Jupiter, and

2. In Aſtronomical Calculations by the Tables, Saturn . They are ſo called , becauſe they move

this Parallax ofthe Sun maygenerallyandſafely in Orbits round the Sun, which are larger than

be negleEted. For fince it doth not ariſe to abovethat of our Earth , and ſo are above us with re

a fixth part of a Minute of Time, itwill be gardto the Sun, and never can come between

ſcarcely conſiderable ; our preſent Aftronomi- the Earth and him . The Theory of the Motions

cal Tables not being capable of bringing us to aof theſe ſuperior Planets, to an Eye placed on

greater Accuracy and Exactneſs. the Earth, are theſe :

3. The Earth's Diſtance from the Sun being 1. That, beſides their apparent Motion from

given , the Diſtances of the other Planets, both Eaſt to Weſt, which the diurnal Rotation of the

from the Sun and the Earth, are alſo given , and Earth occaſions, they appear uſually to move alſo

in the following Table you have their Diſtancesflowly from Weſt to Eaſt, and to make entire Re

from the Sun, their Diameters, and the Times volutions this way ; as in reality they do in their

of their Periodical Revolution . Orbits round the Sun : But Mars moves faſter

than Jupiter,and Jupiter than Saturn,in propor

Mercury 32,000,000 tion to their ſeveral Diſtances from the Sun.
Venus

59,000,000 2. But ſometimes they will alſo to an Eye at

The Earth is diſtant from the 81,000,000 our Earth, appear to move the contrary way from

Mars Sun, of Engliſh Miles 123,000,000 Eaſt to Weſt, which was a great difficulty in the

Jupiter 424,000,000foldAſtronomy,but may eafily be ſolved by the
Saturn

-777,000,000 confideration of thefollowing Diagram ; in which
let A be the Sun, MGB the Orbit of theEarth ,

in which it moves annually from M by G , towards

B,
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B from Weft to Eaſt ; let the Circle Q R S be the Take one of the sides of the greater Surface,

Orbit of any Superior Planet moving the fame and put it overfrom 10 to 100 , at theend of the

way as the Earth . Letthe CircleTVX repre- Lineof Superficies. Then take the correſpond

ſent the Sphere of the fixed Stars ſuppoſed at an ing Sides of the Similar Surfaces ſeverally, and

immenſe diftance, and with reſpect to which , the carrying the Points of the Compaſſes ſo that they

Retrogradation and Stations, &c. of the Planet fall on the fame Number on each Leg, they will

are accounted. For tho' to an Eye placed in the there ſhew the Proportion which they bear to

Sun at A, the Planets would appear to move al- 100.

ways uniformly and equally forward in their Orbs; 2. To augment a Surface, or to diminiſh it in

as in reality they do ; yet to an Eye placed on the a given Ratio, as ſuppoſe in the Ratio of 2

Surface of our Earth , the Phänomena will be ve- to 5 .

ry different, and the Planets will appear fome- Take the side of the Surface, and to it open

times to be Retrograde and Stationary in theirMo- the Sector in the Points 2 and 2 , in the Line

tions, as wellas at other times Direct. For, ſup- of Surfaces; and, letting the Sector lie, the Di

poſe the Earth at M, and Jupiter in C, while fu- Itance between 5 ands, will give you the

piter moves from Cto R ,and deſcribes theArk Side of a Similar Figure, whoſe Area Shall ex

CR, a part of itsOrbit round the Sun in A : The ceed that of the given one in the Proporti

Earth, becauſe its Angular Motion is much more onrequired. And proceed vice verſa, for dimi

ſwift, will deſcribe the Ark MG; fo alſo while niſing,

Jupiter deſcribes the Ark R E; the Earth will 3. Yo Add together , or to Subſtract onefrom a

move from G to B. Now while the Earth is de - nother, Similar Surfaces.

fcribing theArk M K, Jupiter will appear to be Find firſt the Ratio between the Surfaces by

moving a little forward ; but whilft the Earth Prop. 1.and then Add or Subſtract the Numbers,

moves thro ' the Ark KG , Jupiter, tho 'inreality expreſſingthoſe Proportions by Prob. 2. and then

ftill progreſſiveor direct, willappear to be Retro- augment or diminiſh by the precedent Pro- .

grade, and to move backward fromF to 0. Nor blem .

can it be otherwiſe, while the Earth moves from 4. To find the Ratio between Unlike or Non

G to D, and while Jupiter deſcribes the Ark R E. Similar Surfaces.

But when the Earth comes towards B, then the Firſt find Squares equalto thoſe Surfaces, and

Planet will appear a little directagain,and his ap- then thoſe being Similar Figures, you may eafily

parent Progreſſive Motion will for a while conti- find the Ratio they bear by Prob .1 .

nually encreaſe. And when the Earth is near SUPREMACY of the Queen within her Do

K or' D , the Planet will appear to be Stationary in minions, is declared by the 37th Article of the

ForH. So that 'tis obvious to ſee that the appa - Church of England, by, Can . 1.and 2. by Stat.

rent Motion of the Planets will be very irregular 25 H. 8. c. 19 , 20, 21. and by Stat. 1 Elizi 1.

and unequal, fometimes ſwifter, and ſometimes to be Power of Sovereignty and Rule over all

flower, according to their Poſition, with reſpect Perſons born within her Majeſty's Dominions

to the Earth . and Realms, of what Eftate foever they be, whe

3. The Progreſſive Motion of every Superiorther_ Ecclefiaftical or Civil (or Temporal) ſo as

Planet will be ſwifteft in his Conjunction with no Foreign, nor other Power, ſhall, or ought

the Sun, as his Retrograde Motion will be ſwifteft to bear any Superiority over them . This Šu

in his Oppoſition. For the apparent direct Moti- premacy chiefly conſiſts in the following Instan

on of the Planet in his Conjunction , ariſes from ces.

the Sum of the Motions ofthe Earth and Planet 1. That the Archbiſhops of either Province

then moving directly contrary one to another ; cannot fummon their Biſhops and Clergy to

and the Retrograde Motion in the Oppoſitionſ Convocation, nor enact any Canons, without the

ariſes from the greateſt Exceſs of all the Queen's expreſs Conſent, by 25 H. & . C. 19.

Terreſtrial Motions above the Planetary, both Whereas before that A& the Convocation was

from there_being then the leaſt Diſtance be- often called, and Laws were made by it for

tween the Earth and the Planet, and from the Governing the Church, without any Authority
Paralleliſm of their Motions at that time, from the Crown.

as is clear from the Conſideration of the Fi- 2. In that there lies now an Appeal from the

gure. Archbiſhop to the Queen in Chancery;
and on

SUPERFICIES; they are frequently placed fuch an Appeal,a Commiſſion under the GreatSeal
upon a Sector, 2 Lines ( one on each Leg) which is to be directed to certain Perſons, whereof com

Mr. Gunter calls very properly Lines of Superficies. monly half are Lay-men, and half Clergymen ;

They are made by finding mean Proportionals be- which is called the Court of Delegates; and
tween the two Homologous Sides, and the hun- which finally determines all Ecclefiaftical' Cau

dredth part of ſuch a Side, or by a Table of ſes, by 25 H. 8. c. 19. tho' ſometimes a Re

Square Roots ; which Rootsmay be taken out of view is granted. Before this Statute, the Ape

the Diviſions of the Lines of Lines, and they will peal from the Archbiſhop's Court lay to the Peo

give the proper Diſtances from the Centre, where ple only.
the 10 (or 100 ) unequal Diviſions muſt be pla- 3. The Queen can grant Commiſſions for vi

ced .
fiting ſuch Places as are exempt from the Jurif

diction of the Biſhops and Archbiſhops, andAp
The Uſes of the Line of Superficies. peal lies from thence to the Queen in Chan

cery : Whereas before 25 H. 8. the Pope could

1. Tofind the Proportion between two or moreonly viſit them , and receive Appeals from thoſe
Similar Superficies. Courts.

Fffff 4. Per
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4. Perſons in Holy Orders are not, as formerly, ſhop at the Time of the annual Synod, by e

exempt from the Queen's Temporal Laws, any very Parochial Prieſt. For the Biſhops uſed to

more than Laymen. And, hold their Dioceſan Synods, and to viſit all

5. Now the Biſhops and Clergy neither Swear, at once ; from whence thefe Synodals are ac

nor pay any Obedience to thePope, but multcounted amongſt the Biſhop's Procurations at this

take the Oaths of Allegiance and Supremacy'tu. Time.

the Queen , Ec. SYNODALES Teſtes, the Urban and Rural

SURFACE Line, or Line of Superficies, is a Deans were at firſt ſo called, from informing a

Line placed by Mr.Ginter on each Leg of his gainft, and atteſting the Diſorders of the Clergy

Sector ; 'tis divided into 100 unequal Parts, and and People in the Epiſcopal Synod. Butwhen
numbred with 1 , 2, 3, 4, &c. to 10. See Superfi- they funk in their Authority, the Synodical Wit

cies.
nefles were a ſort of impanelled Jury, conſiſting

SWALLET, in the Lead-Mines in Mendip, is of a Prieft and two or three Laymen for every

their Termfor a Quantity of Waterwhich breaks Pariſh. And , at laft, two forevery Dioceſs were

in upon them in their Work ; when they meet with annually choſen, till , at laft, this Office came to

it, they drive an Adit on a level till it is dry. See be devolved upon the Church -wardens. Some

Lead. think our Queftmen, who are aſſiſtant to the

SYMPATHY, is an Agreement of Afections Church -wardens, were called Sides-men , from

between two or more Perſons; ſome have thought hence quafi Synod -men.

that there is alſo a Sympathy between fome SYNODALE Inſtrumentum , was the Solemn

Natural Bodies, or their Particles. But this Oath that theſe Synodical Witneſſes took, as now

ought rather to be called'a Congruity. " See that our Church -wardens are Sworn to make their juſt
Word. Preſentments.

SYNDICK , in the Civil Law, is ſometimes : SYZIGIES ; how to calculate the exa & Time

the Title of a ſingle Perſon, deputed to act for of the True and Mean Syzigies of the Sun and

any Corporation or Community: Moon, in order to the determination of Eclipfes,

SYNODALS, or Synodies, were a pecunia- vid. Whifton , p. 145 .

ry Rent (commonly two Shillings) paid to the Bi

2.vi
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wear.

T
NABÉRDERS, or Tabiters, for ſo, by Corrup- 1Tenants by their Lords. And this latter Tallage

tion , ' tis now pronounced, are the Batche- of the Customary Tenants was ſometimes fixed

lor Scholars of the Foundation of Queen's and certain, and ſometimes atthe arbitrary Plea

in Oxbir : They were ſo called from a ſhort fure of the Lord ; and it was alſo ſometimes com

Gown, called Táberd, or Tabért, in thoſe Days, pounded for .

reaching no lower than their Middle-leg ; which TALUS Superior, in Fortification, is the Slope

theſe Batchelor Scholars were then obliged to on the top of the Parapet ; for the top of

the Parapet is made floping, that the Sol

TACTICKS, is the Art of diſpoſing any diers may defend the Covert-way with ſmall

Number of Men into a proper form of Bat- Shot, which they could not do it' it were le

tle : The Greeks were very skilful in this part vel.

of the Art Military ; having Publick Profeſſors TANGENT ; a Plane is faid to be a Tan

of it , who were called Tattici, who were togent to a Cone, when 'tis coincident with

teach and inſtruct their Youth in this Matter. two Lines, one of which is drawn on the Sur

Ælian hath a particular Book on this Subject ; face of the Cone, and thro ' its Vertex, and

and there is a great deal of it in Arrian , in his the other a Tangent to the Circle of the Baſe,

Hiſtory of Alex. M. and in Mauritius and Leolmeeting the former Line in the Point of Con

Jinperator Ita &t .

TAILLE Douce, a Term in Painting,fignifying, TANGENT Line, how the Line of Tangents

as Mr. Evelyn in Chalcography tells us, the Art of and half Tangents are made, you'll find under

Sculpture or Chalcography it ſelf. In French it Scales; and their Uſes in Projecting and Meaſuring
fignifics fiveetly or tenderly cut'; and this, whether the Parts of RightCircles inSpherical Projection ,

done with the Burin (or Graver) or with Aqua- you have under Spherick Projection. And the

fortis, which we call Etching. He faith, the Uſe of the Line of artificial Tangents, in concert

Italians call it Intaglia or Stamp, without any with the Line of Sines and Numbers, you have in

Epithet or Adjunct , and alſo Bolino, which he Plain Trigonometry, & c. But there are fome

takes to be the moreantient and unwarrantable, other Uſes ofthe Lines of Tangents and half.Tan

as implying the uſe of the Pointand Needle, andgents in Dialling, &c. Sometimes on the edge of

of Etching with Aquafortis; which is fometimes Gunter's Sector you have a Tangent Line, in whoſe

ſo happily performed, as ſcarce 'to be diſcerned end a Pin or Gnomon, equal to Radius , is nor

from the fineſt Stroaks of the Bolio, or Graver it mally placed ; and by that means the Sun's
félf. Altitude may be had, by holding the Sector

TALLAGE, was formerly a certain Rate or erect, and the Pin parallel to the Horizon ;

Proportion, according to which Barons and for then the Shadow of the Gnomon, when

Knights were tax'd by the King, and interior turned to the Sun, will , in the Diviſions of
the



TEL TEL

ones.

the Tangent ſhew the Degree of the Sun's Glaſs, and the focus of the mean refrangible

height.

This Tangent- Line is uſed alſo to draw the And if Raysof all ſorts , flowing from any one

Hour-Lines on the Planes of Dials; and is com- lucid Point in the Axis of any Convex Lens, be

monly known and ſhewn in almoſt all Books of made by the Refraction of the Lenstoconverge

Dialling. to Points not too remote from the Lens, the Focus

On the Croſs -ſtaffthere are alſo Lines of Tan- ofthe moſt infrangible Rays ſhall be nearer to the

gents drawn ; one uſually of 36 deg. 3 min . and a- Lens than the focus of theleaſt refrangible Rays,

nother of 49 deg. 6 min.which, becaufe their mid - by a Diſtance which is to the 27 1 part of the
dle Points are at 20 and 30, are, by Mr. Gunter, Diſtance of the focus of the mean refrangible

called the Tangents of20and zo. ' Theſe Tan- Rays from the Lens, as the Diſtance between that

gents are uſed in taking of Angles, the Altitude Focus and the lucid Point from whence the Rays

of the Sun or Stars, & c. as you will find under flow, is to the Diſtance between the lucid Point

Croſs-ſtaff and the Lens very nearly ,

Dr. Wallis gives ' an Abſtract of his two After this, he ſhews, by Experiments,made

Methods of drawing Tangents to Curves, in with very great accuracy ,that the Rays ofLight,
Philoſophical Transactions, No81.which are taken which differ in Refrangibility, do not all converge
from his Conick Sections, and other Parts of his to the fame Focus ; but if they flow from a lucid

Mathematical Works. And Dr. Barrow , in his point as far from the Lens on the one fide, as their
fourth Geometrical Lection , p . 40. gives a gene- Foci are on the other, the focus of the moſt re

ral Method of determining the Tangents to all frangible Rays Niall be nearer to the Lens, than

Cycloids, and all other Curves deſcribed, or gene- that of the leaſt refrangible, by above the 14th
rated after the manner ofa Cycloid . In Lect. 9, 10. part of thewhole Diſtance : And ifthey flow from

he ſhews how to determine , Tangents to all a lucid Point ſo very remote from the Glaſs, that,

manner of Spiral Curves, and to many Curves before their Incidence, they may be accounted
of other kinds. In Philosophical Tranſactions, parallel; the focus of themoſt refrangible Rays,
Nº 284. you have a Method of Tangentshall be nearer to the Lens, than the focus of

by Mr. H.Ditton, taken from the Theory of Maxi- the leaſt refrangible, by a 27th or 28th part
of

ma and Minima , which is very ſimple and uni- their whole Diſtance from it. And the Dia
verſal. meter of the Circle in the middle Space between

TARTANE; is a ſmall Veſel, much uſed in theſe two Foci, which they illuminate when

the Mediterranean, with butone Maft, and the they fall there on any Plane, perpendicular to

three-cornered Sail, like a Galley; they fiſh with the Axis (which Circle is the leaſt into which

them on the Coafts of Spain . they can all be gathered) is about the 55th

TASSELS, in a Building, are thoſe Pieces of part of the Diameter of the Aperture of the

Boards that lie under the Ends of the Mantle- Glafs. So that 'tisa wonder that Teleſcopes do

repreſent Objects ſo diſtinctly. But were allthe

TAXERS; are two Officers choſen in Cam - Rays of Light equally refrangible, the Error
bridge, to look after the true Gage of all Weights ariſing only from the Sphericity of the Figures of
and Meaſures. Glaſſes, would be many hundred times lefs. And

TEETH : Mr.de la Hire obſerves thatthe Bone exprefly by Calculation, p. 70. he proves, that
of the Tooth doth not grow in Adult Perſons, the Error ariſing from the ſpherical Figure of

but only the Perioftium ; which is a Subſtance very Glaſſes, to that ariſing from the different Re

different from the Bone every way. , 'Tis compo- frangibility of the Rays, is as 1 to 8151;
8151 ; and

ſed, he ſaith, of an infinite Number of ſmall conſequently is ſo little, as deſerves not to be

Threads, which are faſtened to the Bone by their conſidered.

Roots, much like the Hornsand Nailsof Animals ; There is another Argument, ( faith our excel

theſe little Threads grow as the Nails. When a lent Author, Þ : 73.) which proves, that the dif

part of the Perioftium is broke, and the Bone is ferent Refrangibility of the Rays, is the true

ſaid bare, the Tooth uſually periſhes. Cauſe of the Imperfection of Teleſcopes. Por

TELESCOPES: ( 1.) Sir Isaac Newton, in the Errors of theRays ariſing from the ſpherical

his admirable Treatiſe of Opticks, p. 59. demon- Figures of the Object-Glaffes, are as the Cubes

ſtrates, That the Perfection of Teleſcopes is im- of the.Apertures of ſuch Object-Glaſſes: And
peded by the different Refrangibility of the Raysthence to make Teleſcopes, of various Lengths,

of Light ; and not, as hath been vulgarly ſuppo- magnifywith equal Diſtinctneſs, the Apertures

ſed, by the Spherical Figures of Glaſſes : andcon- of the Object-Glaſſes, and the Charges, or mag

ſequently, they will notbe perfected by Glaffes nifying Powers, ought to be as the Cubes of the

of the Figures of the Conick Section, i. e. by ſquare Roots of their Lengths ; which doth

Parabolick, Hyperbolick Glaſſes, & c. For ha- not anſwer to Experience. But'the Errors of

ving: Shewed the Ratio between the leſs and the Rays ariſing from the different Refrangi

greater Refractions of the different Rays to be bility, are as the Apertures of the Object

very nearly as 27 to 28, he ſaith , thoſe that are Glaſſes : And thence to make Teleſcopes of va

skilled in Opticks, will eaſily underſtand, that the rious Lengths magnify with equal Diſtinctneſs,

leaſt circular Space, into which the Object Glaf- their Apertures and Charges ought to be as the
ſes of Teleſcopes can collect all ſorts of parallel Square Rootsof their Lengths: And this anſwers

Rays, is about the 271 part of half the Aperture to Experience, as is well known. For inſtance ; a

of the Glaſs ; or the 35th part of the whole A - Teleſcope of 64 Feet in Length, with an Aperture

perture ; and that the focusofthe moſt refrangi- of 2 į Inches, magnifies about 120 times with
ble Rays, is nearer to the Object Glaſs than the as much Diftinctneſs, as

one of a Foot in

Focus of the leſs refrangible ones, by about Length , with of an Inch Aperture, magnifies

277 part of the Diſtance between the Object 15 times.
Fffff 2 By
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ther ;

By reaſon of this different Refrangibility, he fracted Rays, cauſed by the like Inequalities. But
concludes that there can ſcarce be any other means I however found by thisTryal, that the Reflexion

of improving Teleſcopes by Refractions alone, be on the concave fide ofthe Glaſs, which I fear'd

fides that of increaſing their Lengths; for whichwould diſturb the Viſion , did really no fenfible

end the late Contrivance of Hugenius feems well prejudice to it ; and conſequently, that nothing is

accommodated. ( See Philosophical Tranſactions,wanting to perfect theſe Teleſcopes but good

Nº. 161.) For in his Aerial Teleſcope, the Workmen, who can grind and poliſh Glaffes tru
Glaſſes are readily manageable, and the Obje&t-ly ſpherical. I once mended a common fourteen

Glaſs being upon a ſtrong upright Pole, becomes Foot Object-Glaſs conſiderably, by grinding it

more ſteady. with Pitch or Putty, and leaning very eafily on it

Sir Iſ. Newton, in his Opticks, p. 76, acquaints in the grinding it, left the Putty ſhould ſcratch it:

us how he poliſhedhis reflecting Metal, which befides, leaning too hard on the Glaſs in grinding

he uſed in his reflecting Teleſcope; and which , it, is aptto bend it ; and then the Figure cannot

becauſe it appears tobe a much betterwaybe truly ſpherical.

than in any common Ufe, I here give the Rea- Sir Iſaac Newton's Method of ſhortning Te

der. lefcopes, vid. his Opticks, p .29.

1 had two round Copper-plates, each of fix Let ande repreſenta Glaſs ſpherically concave

Inches in Diameter, the one Convex, and the o - fon the Fore - fide ab, and as much convex on the

ther Cancave, and ground very true one to ano- Back - lide ed, ſo that it be every where of an e

on the Concave I ground the ObjectMetal qual thickneſs ; for it muſt not bethicker on one

or Concave, which was to be poliſhed , till itfide than the other, left it make Objects appear
had taken the Figure of the Convex, and wascoloured and indiſtinct : it muſt alſo be very

ready for a Poliſh ; then I pitch'd itover thinly, bywell wrought and quickfilver'd over on the Back

dropping meltedPitch upon it, and warming it, to lide : Place this Glaſs in the Tube vzy2, which

keep the Pitch foft, whild I ground it with the muſt bemadevery black within. Let efg repre

Concave Copper, wetted to make it fpread evenly ſent a Priſm of Glaſs or Chryſtal, placed near the

allover the Convex. Thus, by working itwell, I other end of the Tube, in the middle of it, by

made it as thin as a Groat, and after the Convex means of an Handle of Braſs or Iron fgk, to

was cold, I ground itagain, to give it as true a Fi- whoſe end, made flat, it is cemented. Let this

gure as I could. Then I took Putty, which I had Priſm be Right-Angled at e, and the other two

made very fine, by waſhing it from all its groſs Angles exactly equal, and conſequently each 45

Particles, and laying a little of this on the Pitch, Degrees. Let the sides ef andge be exactly

with the Concave Copper, I ground it upon the plane and Squares, and by conſequence the third

Pitch , till it had done making a noiſe ; and then on Side 58, a rectangled' Parallelogram , whoſe

the PitchI ground the Object Metal with a brisk Lengtń is to its Breadth in a fubduplicate Pro
Motion, forabout two or three Minutes, leaning portion of 2 to 1 .

hard upon it. Then I put freſh Putty upon the

Pitch , and ground it again, till it had done making

noiſe, and afterwards ground the Object-Metal

upon it , as before ; and thisWork I repeated , till

the Metal was poliſhed, grinding the laft time

withall my Strength foragood while together,

and frequently breathing upon the Pitch , to keep

it moiſt, without laying on any more freſh

Putty.

But becauſe Metal is more difficult to poliſh

than Glaſs, and is afterwards very apt to be ſpoiled

by tarniſhing , and beſides reflects not ſomuch

Light as Glaſs, Quickſilver'd over, does; I pro

pound, inſtead of Metal, to uſe a Glaſs,

ground Concave on the fore-fide, and as much

Convex on the back -ſide, and on the back - fide

well Quickſilver'd over ; the Glaſs alſo muſt be

exactly all over of the ſame thickneſs, other

wiſe the Object will look coloured and indi

ftinet ,

With ſuch a Glaſs I tried, about five or fix Years

ago, to makea Reflecting- Teleſcope of fourFeerin

length , to magnify about 150 times : And I ſa

tisfy'd myſelf, that there wants nothing but a Let '

good Artiſt to bring this Deſign to Perfection : For

the Glafs being only after thecommon manner of

„ grinding Glaffes for Teleſcopes, tho' it ſeem'd as

good asObject-Glaſſes uſed tobe, yet when it was

Quickfilver'd, the Reflection diſcover'd innumera

ble Incqualities all over the Glaſs: And by rea

fon of theſe Inequalities, Objects appear'd'indi
ftinct in this loſtrument. For the Errors of Re

flected Rays, cauſed byany Inequality offthe Glaſs,

are about fix times greater than the Errors of Re

1
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the Light which comes from the Verges of the

Speculum ab.

Such an Inſtrument well made, if it be 6 Foot

h
long (reckoning the Length from the Speculum to

thePriſm , andthence to the Focus 1,) will bear

an Aperture of 6 Inches at the Speculum , and mag

nify between 2 and 3co times. But the Hole b;
ľ

herè limits the Aperture with more advantage,

than if the Aperture were placed at the Spe

culum .

If this Inſtrument be made longer or ſhorter,

the Aperture muſt be in proportion, as the Cube

of the ſquare Root of the length, and the magnis

fying as theAperture. But it's convenient, that

the Speculum be, at leaſt, an Inch or two broader

than the Aperture ; and that the Glaſs of the Spe

culum be thick, that it bend not in the working.

The Priſm e fg,muſt be no bigger than is neceſla

ry, and its backſidefg muſt not be Quickſilver'd
over ; for without Quickſilver it will reflect all

the Lightincident on it from the Speculum .

In this Inſtrument the Object will be Inverted,

but may be erected by making the ſides e f, and

eg of the Priſm e fg, not plain but ſpherically

Convex, that the Rays may croſs as well before

they come at it, as afterwards between it and the

Eye-Glaſs.

'If it be deſired that the Inſtrument bear a

larger Aperture, that may be alſo done, by com

pofing the Speculum of two Glaffes, with Water

between them .

The reaſon why four Glaſſes in a Tele

ſcope repreſent the Object erect, Mr. Moly

neux fhews plainly in Philoſophical Tranſactions,

N° 183.

Mr. Auzout faith , in Philoſophical Tranſactions,

N ° 4. That the Apertures of Teleſcopes ought

to be in a Sub -duplicate Ratio of their Lengths ;

but this muſt be taken, ſo as to allow for the

Quantity of Light which comes into the Tube ;

for the more Light comes in , the greater the A

perture muſt be, faith Dr. Hook. ibid. And Dr.
n

Hook alſo doth there ſhew a way to make a Plane

Convex-Glaſs of a ſmall Sphere collect the Rays
at a great Diſtance ; but I don't find that he

ever made any confiderable Uſe of it after

wards.

Mr. De la Hire faith , in the Memoirs de l'Aca

demie Royal des Sciences, for May 1699. That to

Let this Priſm be ſo placed in the Tuhe,that the prevent the Dew falling on the Object-Glaſs of

Axis ofthe Concave Speculum may paſs thro' thea Teleſcope in a noturnal Obſervation , 'tis a

middle of the ſquare fide e f perpendicularly, and very good way to make a Tube of coarſe brown

conſequently thro' the middle ofthe ſide fg, at an Paper.

Angle of45 deg. And let the fide efbe turned TELLER ; is an Officer in the Exchequer (of

towards the Speculum , and the Diſtance of this which there are four) who receive all Moneys

Prifm from the Speculum beſuch , that the Rays due to the Queen, and gives the Clerk of the Pell

of the Lightpq, rs, &c. which are incident up- a Bill to diſcharge him therewith . They pay alſo

on the Speculum in Lines parallel to the Axisall Money payable to the Queen, by Warrant from

thereof, may enter the Priſm at the ſide ef, and the Auditor of the Receift, and make weekly

be reflected by the fide S3, and thence go outof it and yearly Books of all Receipts and Pay

thro ' the ſide g e to the Point t, which muſt be the ments, which they deliver to the Lord Trea

common Focus ofthe Speculum a bdc, and of a ſurer.
Plane Convex Eye- glaſs h , thro' which thoſe Rays TEMPOR ALTIES of Biſhops ; are ſuch Re

muſt paſs to the Eye. And let the Rays at their venues, Lands, Tenements; or Lay-Fees, which

coming out of the Glaſs paſs thro' a ſmallround have been laid or annexed to Biſhops Sees by our

Hole, or Aperture, made in a little Plate,Lead, Kings, or other Perſons of high Rank in the

Braſs, orSilver, wherewith the Glaſs is to be co- Kingdom .

vered , which Hole muſt be no bigger than is ne- TENAILE of theFoſs or Ditch ; is a low Work

ceſſary for Light enough to paſs thro': for ſo it raiſed before the Curtain, in the middle of the

will render the Object diftinct; the Plate in which Foſs: It is of three forts; the firſt is compoſed ofa

it is made, intercepting all the erroneous Part of Curtain, two Flanks and two Faces : The Ram

part

4
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part of the Curtain , including the Parapet and Meteor, are thus accounted for, and folved by

Talus, is but five Fathom thick, but the Rampart Dr. Hooke, Opera Poſth. p. 169.
of the Flanks and Faces is feven . The Second, The Atmoſphere about theEarth abounds with

which Vauban faith he found to be of very good nitrous Particles of a ſpirituous Nature, which

Defence, is compoſed only of two Faces made on are every where carried along with it ; beſides

the Lines of Defence, whoſe Rampart and Faces which fort of Particles, there are alſo others raiſed

are parallel . The Third ſort differs from the Se- up into the Air, which may be ſomewhat of the Na
cond, only that its Rampart is parallel to the tureof Sulphureous, Unćtuous,or other combuſti

Curtain of the Place. All three forts are good ble Bodies; as we ſee Spirit of Wine, Spirit of

Defences for the Ditch , and lie fo low, that they Turpentine, Camphire, and almoſt all other com

cannot be hurt by the Beſiegers Cannon, till they buſtible Bodies, will by Heat be rarefied into
are Maſters of the Covert-way, and have planted the form of Air or Smoak, and be raiſed up into the
their Cannon there. Air. All which , if they have a ſufficient Degree

TENON, in Architecture, is the ſquare end of of Heat, will catch Fire, or be turned into Flame

a piece of Timber fitted into a Mortiſe. by the nitrous Parts of the Air ; as thouſands of

TERRER, or Terrier, is a Book or Roll where- Experiments might be brought to prove . There

in the ſeveral Lands , either ofa private Perſon , or are alſo other forts of these ſulphureous Steams,

of a Town , College, Church , & c. are deſcri- which ariſe from ſubterraneous and mineral Bo

bed ; and this ſhould contain the Number of dies ; which, only by their coming to mix with the

Acres, the Site , Boundaries, Tenants Names, Nitre of the Air, tho' they have no ſenſible Heat

&c. in them, will fo ferment and act one upon another,

TERRÆ Teftamentales ; Landsthat were held as to produce an actual Flame : which is a

free from Feodal Services, in Allodio, in Soccage , thing that hath been often found in Mines, and

defcendable to all the Sons, and therefore calledmore eſpecially if any part of them be kindled ,

Gavel-kind, were deviſeable by Will , and there - then the whole Train which is mingled with the

fore called by this Náme, ' Terre Teſtamen- contiguous Air,will immediately take fire, like a

tales. Train of Gun -powder, andrun from oneend of

TESSELATA Pavimenta ; were the Pave- thoſe Vapours to the other, be they ever ſo long ;

ments in the Tents of theRoman Generals, a rich as I could prove by a multitude of relations from

Moſaick Work, made of curious ſmall ſquare Coal-Mines, and ſeveral other Mines. The A

Marbles, Bricks, or Tiles, called Tefelle , from cenfion of which Vapours is fo ſudden, and with

the Form of Dice. ſuch violence and ſwiftneſs runs from one end

TESTONS,or, as we commonly callthem , Te- to the other, as often to kill the Miners, blow up

ftors, from their having an Head ( Teſta) upon their Props, Turns, Stays, Houfes, & c. and

them , were in 34 H. 8. coined either here, or in produceth as prodigious Effects, as if a vaſt

France ; and Spelman faith, their value in France Quantity of Gun-powder had been fired in the

was18d .and hedoth notknow but that they might Mine. Now Lightning in the Air ſeems to be

go
for as much here. He ſaith it was Braſs, and much of the ſameNature ; for the Airis continual

cover'd over with Silver, (which perhaps gave riſe ly furniſhed with ſpirituous nitrous Parts ; and the

to the Iniquity of Plating Money. ) They went Summer Heat, whenever extraordinary, raiſes up
with us in H.8th'stime for 12 d. but in Edze. oth's out of the Earth (and to this the ſubterraneal

they ſunk down to 9 d. and then to 6 d . (which Heat alſo is continually concurring) a great Quan

ftill retains the Name of a Teftor.) In Anno Dom.tity of ſulphureous Vapours, which are of ſuch a

1559 , they fell to 4 d . ob. and Stow faith, there nature, as that meeting with the Nitre of theAir,

was a ſecond ſort of Teſtons, which in that year they work upon each other, and thereby begins a

were Cried down to 2 d.q. and that there was a further Degree of Heat, which gradually encrea

third fort, which were made unpaſable at any rate. ſes, till at laſt it arrive at a certain pitch; and

vid . Chron. Preciof. p. 41 . then they fall upon and work on one another, pro

TETRACTYS Pythagorick, was a Point, Line, ducing an actual Fireand Flame, which with won

derful ſwiftneſs fires the whole Train, and ſo pro

TETRAGONISTICK Calculus, is the fameducestheFlalhand Noife.
with the ſummatory or differential Calculus of Dr. Wallis in Philos. Tranf. Nº 231. p.555

Leibnitz , which fee. faith , That Thunderand Lightning are ſo very

THANE, anciently in the Saxoris time , was a like the Effects of fired Gun -powder, that we

military Servant ; the King's Thane was a Saxon may reaſonably judge they proceed from the like

Lord or Nobleman : but after the Conqueſt the Cauſes. Now the principal Ingredients in Gun

Word came to be uſed ſometimes to denote all powder, are Nitre and Sulphur, (the admiſtion of

Perſons of Superior Degree. Charcoal being chiefly to keep the Parts ſeparate,
THORUS. See Tore. for the better kindling of it . ) So that if we ſup

THRAVE of Corn, in moſt parts of England, poſe in the Aira convenient mixtureof Nitrous and

conſiſts of four Shocks; and each Shock contains Sulphurous Vapours, and thoſe by accident to take

fix Sheaves ; but in ſome places they reckon but fire, ſuch Exploſion may well follow with ſuch
twelve Sheaves to a T brave. Noiſe and Light, as in the firing of Gun-powder ;

THRIMSA, was an old piece of Money of the and being once kindled, it will run from Place to

value of a Groat, or the third part of a Shilling ; Place, as the Vapour leads it, like as in a Train of

being ſeemingly a Corruption from Tremniſſis, which Gun -powder, with the like Effects.

was a German Coin, of thevalue of Four-pence. This Exploſion , ifhigh in the Air, and far from

Some will have it to be a Three Shilling Piece,us, will do no miſchief, or not conſiderable ; like a
but it ſeems a Miſtake. parcel ofGun -powder fired in the open Air, where

THUNDER and Lightning. The Phenomeno nothing is near enough to be hurt by it. But if

of this very common, but oftentimes dreadful the Explofion be near to us, or amongſt us, it

may
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may kill Men or Cattle, tear Trees, fire Gun -pow- |Land, Seas, Lakes, & c. of little or no breadth 5

der, break Houſes, or the like ; as Gun -powder becauſe they are ſo narrow , that the Moon can't

would do in all like Circumſtances. This Near- act ſtronger on one Part than on anothor: and fo

neſs, or Farneſs, may be eſtimated by the Diſtance there being no difference of Attraction, there is no

of Time between ſeeing the Flaſh of Lightning, reaſon why one part ſhould ſwell or riſe more than
and hearing the Clap of the Thunder; for tho' in another; for, the Attraction being equal, the Wa
their Generation they be Simultaneous, yet ter cannot ſhift or more from one place to ano

Lightmoving faſter than Sound, they come to us ther .

fucceffively. I have obſerved , that commonly the TIGE, in Architecture, is the Shaft of a Co

Noiſe is about ſeven or eight Seconds after the lumn from the Aftragal to the Capital.
Flaſh ; but ſometimes 'tis much ſooner, in a Se- TIN -KILN , isuſed for the burning of the

cond or two, or leſs than that, juſt after the Mundick from the Tin-Ore. See its Deſcription
Flash ; and then the Exploſion muſt needs be under Tin.

very near us, and even amongſt us. And in ſuch ! TIN : In Philoſophical Tranſactions, No 69.and
Cafes. I have more than once preſaged the Ex. N° 138. you have the following Account of the
pectation of Miſchief, and it hath proved ac-manner ofFinding, Digging for, Preſſing and

cordingly. Blowing of Tin.

Now that there is in Lightning a fulphureous The Miners imagine, that, before the Deluge,

Vapour, is manifeft from the fulphureous Smell the uppermoft Surface of the Mineral Veins, or
that attends it, and the ſultry Heat in the Air, Loads, lay parallel to the upper Surface of the

which is commonly a Fore -runner of Lightning Earth; but that, in the Flood, they were moved ,

foon after. And that there is a nitrous Vapour looſed , and torn off; and that by the deſcending

in it, we may reaſonably judge, becauſe we do of the Waters into the Valleys, both the Earth or

not know of any Body ſo liable to a ſudden and Grewt, and thoſe Mineral Stones or Fragments fo

violent Exploſion. torn off from the Loads, (and which they call Shoad )

As to the kindling of theſeMaterials, in order to were, together with, and by the Force of the

ſuchan Exploſion, I am told that a Mixture of Waters, carried beneath their proper Place, and

Sulphur, and Filings of Steel, with the Admiftion from fome Hills, even to the bottoms of the

of a little Water, will not only produce a great neighbouring Valleys, and from thence by.Land

Efferveſcence, but will of itſelf break forth into Floods down into the Rivers.

an actual Fire . I ſay a little Water, becauſe too On theſe Suppoſitions , they proceed thus in

much will hinder the Operation, or quench the Trayning or purſuing of a Load: Where they

Fire : And this I take to be the Cauſe of the Bath- fufpectany Mine to be, they diligently ſearch that

Waters, and other hot Springs, where Steel and Hill and Country ( as they call the place where the

Sulphur cauſe a great Efferveſcence , butno Flame. Mine lies) that they may the better know the

So that there wants only fome Chalybeate, or Vi- Grewt and the Stones, when they meet them at a

triolick Vapour (or ſomewhat equivalent) to pro- diſtance in the bottom of a neighbouring Valley.

duce the whole Effect, ( there being no want of .They take notice alſo of the Frets, or Openings

Aqueous Matter in the Clouds.) And there is no which are made in the Banks of Rivers, newly

doubt, but that amongſt the various Efluvia from made by great Land- Floods, which uſually are then

the Earth, there may be copious Supplies of Mat- very clean, to fee whether there be any Metal
ter for ſuch Mixtures . line Stones in the sides, or Bottoms ; together

The fame Account may alſo be given ofÆtna, with the Caſt ofthe Country, as they call it, i. e .

and other burning Mountains, where the Mixture any Earth of a different Colour from the reſt of

of Iron and Sulphur may give a Flame ; which is the Bank. And this is a great help to them , to

often attended with prodigious Exploſions and diſcover which Hill , or which fide of it to ſearch.

Earthquakes, from great Quantities of Nitre, as The MineralStones arediſcovered, either bytheir

in Springing a Mine . Weight, or their Porofity ; for moſt Tin -Stones

THYREO -STAPHILINUS, is a Muſcle of are Porous, not unlike great Bones, almoſt

the Uvula ,ariſing fleſhy from the edge of the up- throughly Calcined. Yet Tin ſometimes lies in

per partof the Cartilago Thyreoides ,between the very firm Stones; and Dr. Chr. Merret faith, that

Thyreo-pharingeus, and the Membrana Faucium ; they are uſually found betwixt two Walls of Rocks,

from thence it aſcends ſtraight upwards, being which are commonly of an Iron Colour, of little

much dilated as it approaches the Uvula , on the or no Affinity with the Tin . Vid . Phil. Tranſ.

upper ſide of which it is ſpread very broad. In N° 138.

Swallowing, when this pair of Muſcles act, the Another Way' they have to diſcover whether

Foramina Narium are in a great meaſure ſhut, to the Stones contain any Oro, is, what they call

hinder the paſſing of any thing thro 'into theNoſe, Vauning, which is, topowder the Stone, Clay, & c.

that is taken in at theMouth. Douglas Miogr. or whatever is ſuſpected to contain anyMetal, and

Comp. Specim . then placing it on a Vauning Shovel, then will the

TICHONIAN Hypoth . See Tychonian. Gravel remain in the hinder part,and the Metal

TIDES: The Tides of the great Ocean being at the Point of the Shovel ; whereby the Nature,

cauſed (as you may fee in Vol. I.) by the Action Kind , and Quantity of the Ore is very nearly

br Attraction of the Moon upon it ( chiefly) and gueſs'd at:
becauſe that part of the Ocean, which is direct- If there be no Sboad found in theſe Frots, they

ly under the Moon, will be more attractedby it truſt not to any found in the River, it being un

than the reft ; there the Ocean muſt ſwell or certain from whence the Water may have brought

riſe, and the Water will run from other Parts them. But then they go to the ſides of the Hills
thither. moft fufpected, where there is a convenience of

But from hence only it will not follow , that bringing a little Stream of Water (the bigger the

there ſhould be Tides produced in Rivers and in better)and then they cut a Leat or Gurt ,as they
call
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call it, that is, a Trench about two Foot over, and no otherLoad or Vein, acither doth it fend forth

as deep as the Shelf ; and by,this means turn the any of its own, but is entire of itſelf, and per
Water, running two three Days, that by haps will go down into the Shelf, five or fix Fathom

waſhing away the Earth fromthe Stones, it may deep, andthere terminate.

diſcover the Shoad. If they find any, they con

clude there isa Loadin the upper part of the Hill , The Manner of their Digging the Ore, is thus :
or at leaſt a Squat. Then at thefoot, or bottom

ofthe Hill , they fink what they call an Plag-batch, When they have found the Load, and laft Elay

3. e.a Hole about fix Foot long, and four broad, hatch, 'tis then called a Tin -ſhaft; or Tin -barch,

and always as deep as the Shelf; and if they find which isfunk down about a Fathom , and then is

noShoadthere, when they come to the Shelf,thereleft a little long ſquare Place, called a Shamble ;

is none to beexpected: Tho’ſometimes the Shoad and ſo they continue ſinking from Caſt to Caſt,

is waſhed clean away, when you come within ( that is, as high as a Man can conveniently throw ,

two or three Foot of the Load, which then lies fo or caſt up the Ore with a Shovel) till they either

much further up in the Hill. But if they find find the Load to grow ſmall, or degenerate into

Shoad, they are almoſt at a Certainty ; and this ſome ſort of Weed, which are divers , as Mundick,

isheld as an infallible Rule, that the nigher theJor Maxy, corrupted from Marchaſite ; and this is

Shoad lies to the Shelf, the nigher the Load is at white, yellow , and green. Daze, which is a

hand, andvice verſa. kind of glittering Stone, enduring the Fire, of

If theyfind no Shoadin the firſt Hatch, they af- different colours ; as white, black, and yellow:
cend uſually about twelve Fathom , and then fink Iremould, black and ruſty ; Caul, which is red,

another, as before ; and if no Shoadappear here, differing both from Mundick and Daze, or Spar,
then they go as far on each hand ſide-ways, and enduring the Fire) which Marchafite will not

fink there, asbefore. And ſo they aſcend pro- Gliſter, which is Blood -red and Black.
portionably with three or more Hatches (if the Then they begin to make a Drift three Foot

Space of Ground require it ) as itwere in Breaft, wide, and ſeven Foot high ; and if the Load be
till they come to the top of the Hill. And if they not broad enough of itſelf, as ſome are ſcarce

find no Shoad in any of theſe Hatches, farewel to half a Foot, then they uſually break down the
that Hill .

Deads, or that part of the Shelf which contains

But if they find any Shoad in any Hatch, then no Metal, but encloſeth the Load, as a Wall be

they keep their aſcending Hatches from thence in a tween two Rocks, and then they begin to rip the

right Line; and as they draw nearer the Load,they Load itſelf.

Jeffen the firſt Proportion of twelve Fathom to fix, The Inſtruments they uſe, are , 1. A Beele, or

dr yer leſs, as Conjecture directs them . If they Corniſh Tubber, i.e. double Points of eight or ten

find Shoad lying near the Shelf in one Hatch, and Pounds, ſharp'ned at both ends, ſteeled and holed

none in the next afcending, they conclude they in the middle . This, in a hard Country, will laft

have over-ſhot the Load, and then they fink nigherabout half a Year, but muſt be new pointed eve

that Hatch, in which they laſt found the Shoad.ry fourteen Days.

Sometimes they find two different Shoads in the 2. A Sledge, flat-headed, from ten to twenty

fame Hatch, at different Depths,and then they Pound, will laft about ſeven Years, new ordered

have a Certainty of another Load above the for- once a Quarter. 3. Gadds, or Wedges, of two

mer ; and it may be in Training up to the ſecond, Pounds, well ſteeled at the Points, and four

they meet with the Shoad of a third. Some Tin- ſquare; theſe will laſt three or four Days,or a
ners affirm , that the ſeven Loads may lie parallel Week ; and then muſt be new ſharpened. 4. Lad

one to another in the ſame Hill, but yet only oneders. ' 5. Wheelbarrows to carry the Deads and

Maſter - Load ; the other fix , three on each ſide, Ore out of the Drifts or Adits,' to the Shambles.

being the leſſer Concomitants ; and ſo may five There are two Shovel-men ,and three Beele-men,
lie , three are common. which are as many as one Drift can contain, with

Every Load hath a peculiar coloured Earth or out hindering one another. The Beele-men rip

Greret about it, which is found alſo with the Shoad the Deads and Ore, the Shovel-men carry it off,

in a greater quantity, the nearer the Shoad lies to and land it, by caſting it up with Shovels from

the Load ;and ſo leffens by degrees to near a one Shamble to another ; unleſswhere there is a

quarter of a Mile's diſtance ; but further than Winderwith two Kecbles or Buckets, one of which

that, the peculiar Grewt is never found with the comes up as the other goes down.

Shoad. It is uſually obſerved, that the Tin Loads run

A Valley may lie fo, at the Feet of three fe- Eaſt and Weſt, and then they conſtantly dip to

veral Hills, that they may find three ſeveral wards the North, and ſometimes as much as three

Deads, i.e. common looſe Earth , in which the Foot in eight perpendicular. But in the higher

Shoad lay, and which is not only contiguous to Mountains of Dartmoor, there are ſome confi

the Load: This they call the Run or Caſt of the derable Loads that run North and South, and

Country, or of each Hill; and the Knowledge of theſe dip to the Eaſt.

this is very neceffary, in order to ſurer Training Four or five Loads may a while run parallel to

of them one after another, as they lie in order, one another in the ſameHill, as hath been known

according to the foregoing Rules of Eſay- in Hingſtov in Cornwall, and then turn in and

Hatches ; for the uppermoſt will direct you which meet altogether in one Hatch , and after ſeparate

Hill to begin firſt. again, and run parallel, as before.

It may be, afterthey have trained up the Hill , The Breadth of Maſter- Loads is generally from

they find nothing but a Bonny or Squat, which three to ſeven Feet, feldom larger, unleſswhere

likewiſe have their Shoad. Their Form is about ſeveral Loads unite, and makea Knot, or ſend

two or three Fathom long, and half as broad, few forth Springs and Veins: But they do'nt retain

larger, and moſt lefs : Thefe communicate with the fame Breadth in all Places.

The
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The Load is uſually in a hard rocky Country, cally to a great. Beam , turned by an Over -ſkot

made up of Metal, Spars, and other Weeds, as it Water -wheel on two Boulſters) which exa &ily, but

were all along ina continued Rock ; but it hath eafily meet with the Tongues fo placed in the Lif

many Veins and Joints. ters, as that they quickly ſide from each other,

In moſt Placesthey meet with Water at ſome ſuffering the Lifters to fall with great force on the

Feet deep from the Load, at others not at many Ore, thereby breaking it into ſmall Sand, which

Fathoms; it runs continually thro' the Heart ofis waſhed out by theCock -water, thro ' a Braſs
the Load.

Grate, holed very thick, and placed within two

When it begins to trouble us, we begin at the Bars of Iron at one end of the Coffer, into the

Foot of the Hill, a Drift ſcarce half ſo big as that Launder, i.e. a Trench cut out in the Floor, eight

of the Load, and work it on a Level, till we come Foot long, and ten over, and ſtopped at the other

up to the Load. But where they have not this end with a Turf: ſo that the Water runs away,

Convenience, or if they paſs thatLevel, then theyand the Ore finks to the bottom ; which , when

are forced to draw it up with Winders and Kee- full, is taken up and emptied ' with a Sho

bles,or force it up with Pumps. Some, but veryvel.

few Pumpsmay be dry. They obſerve, thatwhen The Stamping -Mill is thus contrived to go two

they have Water, they never want Air ſufficient Hours, or more, after they give over attending it.

for Reſpiration, and for their Candles to burn in ; There is a Tiller, or long Pole, faſtened without at

yet ſometimes in a ſoft clayey Country, the Air one end to the Slew or Ponder, i . e. that looſe and

is ſo condenſed, as to become in a manner aDamp,laſtpart of the Trough, that conveys the Stream

and to require an Air -Shaft for a Vent: which to the Overſhot Wheel. Then , at the other end ,

Damps are ſometimes enlarged by working of the there is tieda ſhort Rope, with a tranſverſe Stick
Mundick with the Ore.

at theend of it, curiouſly, but Trap-ways, hitched

If the Country be not ſtrong enough, they un- at both ends, under two little Pins, faſtened in

derprop their Driftswith Stemples and Wall-plates, the Lones for that Purpoſe : There is another Pin

placed much likea Carpenter's Square, on the one ſet in one of the Lifters, at ſuch an exact height,

fide, and over -head . as that if there be no Ore in the Coffer, to keep

To know which way the Lord inclines, to bringthat Lifter high enough, the purpoſed Pin, in de

an Adit, or to ſink an Air-Saftin the deſired Place, ſcending, knocks out the Water, carrying it quite

the Uſe of the Dial is needful; which they callover the Mill-wheel ; ſo that when the Coffer is

Plumming and Dialling, and is thus performed. A emptied, the Mill reſts of courſe. _The Launder
skilful Perfon firſt faftens the end of a long Line is divided into three parts, the Fore-head, the

at a known Place, and then exactly obſerves the Middle, and the Tail. That Ore which lies in

Point at which the Needle of his Dial or Compaſs the Fore-bead, or within one Foot and a half of the

refis ; andatthe nextFlexure, or Winding, hei Grate, is the beſt Tin, and is taken up in aHeap

makes a Mark on the Line, and again notes the apart , the Middle and Tail is another Heap,

Point at which the Needle ſtands at this ſecond which is accounted the worſt. This latter Heap

Station ; and ſo he proceeds from turning to turn is thrown up by the Trambling Buddle, that is, a

ing, ftill marking the Points and his Line, till he long ſquare Tỳe of Boards, or Slate, about four

comes to the intended Place. Then he repeats a- Foot deep, fix long, and three over ; wherein
bove ground what he had done below , and his ſtands a Man with a Trambling-Shovel in his Hand,

Dial and Line leads him , till he come exa &tly o - to caft up the Ore, about anInch thick , on a long
ver the Place where he ended the Mine. ſquare Board, juſt before him , and as high as his

Middle, which is calledtheBuddle-head , and with

The Manner ofDreling the Tin, is thus : the Edge of his Shovel, he dexterouſly cuts and di

vides it long-ways, in reſpect of himſelt, about

When the Ore is landed, and the greater Stone half an Inch afunder ; in which little Cuts, the

broken at the top of theMine bytheShovel-men, 'tis Water coming gently from the edge of an upper

broughton Horſes to the Stamping -mill,whence the plain Board, carries awaythe Filth, and lighter

Ore is landed at the head of the Paſs,( i.e. two or part of the preparedOrefirſt,and then the Tin

three Bottom -boards,with two Side-ones, fet Nope- immediatelyafter, all falling down into the Bud

wife ) in which the Ore Nides down into the Cof- dle ; where, with his bare Foot,he ſmooths it tranf

fer ; but that it may not tumble down all at once, verſely, tomake the Surface the plainer, that the

there is placed a Hatch nigh the lower end of the Water, and other Heterogeneous Matter, may,

Paſs, (that it is a T'hwart- boardto keepup the Ore.) without lett, paſs away the quicker.

Beneath that, comes in theCock -water in a Trough , When this Buddle grows full, they take it up ,

cut'in a long Pole, which, with the Ore, falls here diſtinguiſhing again the Fore-head from the

down into the Coffer, (i.e. a long Square of the Middle and Tails, which are trambled over again :

firmeft Timber, three Foot-long, and one Foot and But the Fore-head of this, with the Fore -head of

halfover) wherein are the three uſualLifters, pla- the Launder, are trambled in a ſecond Buddle, but

ced between two ſtrong broad Lones, having iwo not different from the firſt. In like manner, the

Braces , or Thwart-pieces on each ſide, to keep Fore-head of thisbeing likewiſe ſeparated from the

them ſteady as a Frame, with Stamper -beads, two other Parts, is carried to a third, or the draw

weighing about thirty or forty Pound each of Iron ,Jing Buddle, ; whoſe difference from the reſt is only

which ſerve to break the Ore in the ſaid Coffer. this, that ithathno Tye, but only a plain floping

Theſe Lifters, being about eight Foot long, and Board , whereon 'tis once waſhedwith the Tram

half a Footſquare, of HeartofOak, and having as bling-Shovel, andſo it new namesthe Ore Black

many Timbers or Guiders between them, are lift- Tin , i.e. ſuch as is compleatly ready for the Blove

ed up, in order, by double the number of Tap - ing -house.

pels ( faftened to asmany Arms, paffing diametri
G8888 There
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There is alſo another more curious way, called ) will ſcarce be in three Days, becauſe of the Coals,

Sizing'; that is, inſtead of a Drawing Buddle, they that lie hid in it ' ; but when they cannot ſtay fo.

ufe a Hair-lieve , thto? which they fift. the Ore, long, they quench it with Water, and it is like...
cafting back the remainder into the Tails, and Mortar. And whether it cool of itſelf, or, be ..

newtrambling it. quenched, they muſt new tramble it, or waſh it,

After the fecond trambling it, they take that before 'tis putinto the Furnace ; which is no others

Forë -head in the ſecond Buddle, and dilve it, (i.e.than an Alman -Furnace.

putting it into a Canvas- ſieve, in a large Tub of Moor -Tin , or ſuch as is digged up in the Moors,;

Water,andſhaking it luftily ), ſo that the Filth runs ormeltsbeſt withMoor-coal charked; but o

gets over the Rimofthe Sieve, leaving the black ther Tin which lies in the Country, runs bet with ,

T'in behind, which is put intoHogſheads, coveredan equal Proportion of Charcoal and Peat ( or.

and locked , till the next Blowing. Moor-coals) for the firſt Running : butwhen they,

The Tails of both Buddles, after two or three re-melt their Slugs, then they uſe Charcoal.

Tramblings, are caft out into the firſt Strake or When all is melted down, and 're-melted, there .

Tye (which is a Pit made purpoſely to receive ſometimes remains a different Slug in the bottom
thiem ) and what over-ſmall Tin elfe may waſh a- of the Float, which they call Mount-egg ; and

tay in Trambling this is moftly an Iron Body, tho? of a TinCo

There are commonly three or four of them -fuc- lour ; asłwas tried, by applying one of the Poles

cellively, which contain two forts of Tin , the one of a 'Load -ftone to it, which it quickly,attracted ,

which is too ſmall, the other too great. The lat- tho' not ſo ſtrongly as Iron,

terisnew ground in a Craze-mill (which is juſt like Tho' Tin , for the moft part, be made from the

a Grift-mill, with two Stones, an upper and an un - Stones, in which it is incorporated, yer ' tis fome

der )' and after that, trambled in order. The fortimes mixed with a gravelly Earth, ſometimes

nier;by reaſon of its'exceeding Smallneſs, is white, but uſually red ; from whence 'tis eaſily

dreſſed on a Reck, or Frame of Boards, about ſeparated by bareWaſhing. This gravelly. Tin.is

three Foot and a half broad, and fix long, and called Pryan Tin , and has foarce half the Good

which turns upon two Iron - Pins, faftened in bothneſs of the other.

ends, and the whole placed between two Pofts ; fo The Mundick Ore is uſually diſcovered by its

that it hangs in an Æquilibrium , and may, like Glittering, yer ſad -coloured Brownneſs, where

à Cradle, be movedicalily either way with the with it will ſoon diſcolour their Fingers. This.is,
Shovel and Water.

ſaid to nouriſh the Tin ; and yet they ſay, where,

much Mundick is found , there is little or no Tin.

Blowing of Tin. Certain:it is,that if there be any. Mrundick left in.

imelting the Tin , it makes it thick and curdy's

When theyperceive muchMundick in their T'in, that is , not ſo ductile as otherwiſe. The Muns

which makes it brittle and hard , they are neceſſi- dick feems to be a kind of Sulphur ; for Fire only

tated to burnaway the Weed in a Tin Kiln . This feparates it from the Tin , and evaporates it into

Kiln is four -ſquare, and at the top hath a large Smoke.

Moor-ſtone about fix Foot long, and four broad ; The Corniſa Diamonds lie intermixed with the

in the middle of which is a fquare Hole of about Tin -Ore, and fometimes on heaps; they arehard,

half a Foot in Diameter: Abour a Poot beneath enough to 'cutGlafs , and ſome of them are of as

this Stone, is placed another, which is not fo long tranſparent red , and have the Luſtre of a deep

by half a Foot; becauſe it muſt not reach the in- Ruby. They ſeem to be only a fine hard Spar.

nermoft, or back part of the Wall, which is the The beſt Tin Ore is that which is in Sparks,

opent Place,thro' which the Flame afeendsfrom a and next to this, thatwhich hath bright Spar in it.

leffer Place below that , where a very ſtrong Fire of TheFurnace where they melt, and fromwhence

Furze is conſtantly made. The Fore -part is like a they caft their Tin , theycall a Blowing-houſe. See

common Oven ; but nearthe back,ononefide,there alfo Mr. Ray'sCollection ofEngliſeWords.
is another little ſquare Hole. When the Kiln is TIP -STAVES, are the Warden of the Fleet's

throughly heated , the black Tin that is tobe burnt, Officers, attending the Queen's Courtswith a paints

is laidon the Top-ſtone, and as much of it is cafted Staff, for taking into Cuftody ſuch Perfons aa

down by the ſquare Hole, on the fecond, or Bot-are committed by the Court; and to attend ſuch

tom -Itone, as will cover it all over, about three or Prifoners as go at large by Licence. By this Name

four Inches thick . Thenthe Hole at the top is alſo are the Judges Officers called, who carry a

immediately covered with green Turfs, that the Rod, or Staff, tipped with Silver, and take charge

Flame may reverberate the ſtronger; and aof ſuch Priſoners, as are either committed , or

Rake-man, with an Iron Coal-Rake, conſtantly turned over at the Judges Chambers.
fpreads and moves the Tin, that all Parts of the TOD of Wool,' is a Weight mentioned in

tundick may get uppermoſt of the Tin, and fo 12 Car. cap.23. containing 28 Pound, or 2 Stone

be burned away ; which we certainly know by Weight.

this, that then the Flame will become yellow (as u- TOFT, Toftum in the Law fignifies a Mer

fual) and the Stench lefſen'd : for whilft the Mun-fuage, or rather perhaps a place where a Mef

dick behind burns, the Flame is exceeding blue. fuageftood : "Tis a Word much uſed in Fines.

Then with the Rake he thruſts it down at the o- TOMICE, the Art of Carving in Wood, or

pen Place into the open Fire, and receives a new Ivory. The Artiſt in this work was called De

Supply of Tin from above. Now when the Place sector.

beneath, where the Fire is made, grows full of TOMPION, is the Stopple of a great Gun of

Tin , Coals, and Aſhes, with the Rake he draws it Mortar, being made of Wood, and putinto the

forth withthe Coals at the little ſquare Hole, on Mouth, to keep out Rain ; alſo in loading of a

the one fide,near the back ; wherethe Ore , fiery Mortar,there is a Tompion of Wood,which is fit

hot and red, lies in the open Air to cool; which it ſted exactly to the Bore of the Piece at the Mouth
of
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may

fo

oftheChamber, and this is drove in hard after the Why ſome Problems are ne ither Plain, Solid, nor

Powder, and the Bomb isplaced upon it. Sur-ſolid, nor of any certain Degree, but do tran

TONGUEGrafting, is a way of Grafting in fcend all Algebraical Equations: As alſo to ſhew
Roots, thus : The Root is cut ſloping about an how it may be demonſtrated without a Calculus,

Inchin length, andthe Graft as much, both very that an AlgebraicalQuadratrix for the Circle orHy

ſmooth ; then each is cleft an Inch in length alſo, perbola is impoſſible. For if ſuch a Quadratrix

and then they aremade to enter into one another, could be found, it would follow , that by the help

ſothat the Sáp of the Graft may join to that ofthereof, any Angle,Ratio, or Logarithm ,mightbe

the Root as much as can be. Lap the jointed divided in the given Proportion of one rightLine

part about with a little Hemp, or Flax Hurds, and to another; and this by one univerſal Conſtruction.

let the Root fo grafted into the Ground, about And conſequently, the Problem of the Section of
ten or twelve Inchesdeep, fo astheJoint may be an Angle, or the Invention ofanynumber of mean

about four Inches at leaſt covered under the Earth, Proportionals, would be of a certain Degree.

that itmay not be bared at any time, butkept Whereas the different Numbers of Parts ofan An

moiſt by the Earth. The Root you graft on, gle, or of mean Proportionals, do neceſſarily re
be a piece ofthe Root of an Apple or Pear- quire different Degrees of AlgebraicalEquations:

tree, about fix Inches in length ; itſhouldnot be And therefore the Problem ,underſtood in general

leſs than the Graft, but it may be bigger ; but 'tis of any Number of Parts ofan Angle, or mean

beſt when they are both of the ſame ſize. vid . Proportionals, is of an indefinite Degree, and

Phil. Trans. Numb. 95 . tranſcends all AlgebraicalEquations.

About twenty -nine Years ago, faith Mr. L w- However, fince fuch Problems as theſe may real

is, who communicated the Method above, 1 ly be propoſed in Geometry (nay, and ought to

lowed a Bed of Apple-kernels in March , the be reckoned amongſt the moſt principal) and be

Spring following 1 plucked up forty of theſeSeed- fides are determinate ; therefore' tis neceſſary
lings, grown to the thickneſs of a fair Graft; 1 that ſuch Lines ſhould alſo be received intoGeo

grafted them in this manner of Tongue Grafting, metry , asarealone ſufficient for the Conſtruction
and planted them again : they all grew , and four of theſe Problems.

of them bare Fruit to perfection that Year ; And further, ſince they may be deſcribed exact

that in a Year and a half, from an Apple-kernelly by a continual Motion (as is apparent in the Cy

Ihad ripe Fruit. Some of theſe Trees will now cloid,& c.)they ought not to be accounted Mechani

bear two Quarters of Apples upon a Tree, and are cal, bur Geometrical Curves; eſpecially too , fince

bigger than moft of thoſe Trees among which they are of much greater uſe than all the Lines of

they ſtand, which coſt twelve Pence a Tree, when the common Geometry (except the right Line
theſe were Kernels. I conceive, faith he, that and Circle) and have alſo ſome very important

Plumbs, Cherries,Cherries, Apricocks, Peaches, and Properties, which are altogether capable of Geo

all ſorts of Fruit-Trees, may be thus rai- metrical Demonſtration.
ſed . Des Cartes therefore was no leſs out in excluding

TORNADO, is the Name given by the Sea - thefe from Geometry, than the Ancientswere,who

men for a violent Storm of Wind, and ſometimes neglected the Loca Solida& Linearia , as notGeo

followed by Rain; it uſually ſwifts or turns a- metrical.

bout to almoſtall Points of the Compaſs, whence Now , becauſe the Method of diſcovering indefi

I ſuppoſe its Name. nite Quadratures,ortheir Impoſſibilities, is withme

TORT, is a FrenchWord , ſignifying Wrong or but a particular Caſe (and indeed an entire une)

Injury, and is often uſed in our Law ; as, deſon ofa muchſublimer Problem , which I call the In

Tört , is in his own Wrong. verſe Method of Tangents, in which the greateſt

TRAINING a Load, in the Miner's Language, part of the whole Tranſcendental Geometry is con

is ſearching for,and purſuing a Vein of Ore. tained ; and which, if it could be always Alge

TRAMBLING , is the Term uſed in dreſſing braically ſolved, all that is wiſhed for would be

of Tin -Ore, for waſhing it very clean in Water, done ; fince alſo I find nothing ſatisfactory, as

which is done with a Shovel, that they call a yet, extant about it : I will now ſhew you
how

Trambling -fbovel, and in a frame of Boards,this may be done, as well as the Indefinite Qua

which they call a Buddle ; fee Buddle and Tin . drature itſelf.

TRANSFORMATION of Curves. Whereas then Algebriſts uſed before to aſſume

The Abbot Galloys of France, having in the fome general Letters, orNumbersfor the Quanti

Year 1593 , maintained, that Mr. JamesGregory, ties fought, I (in theſe Tranſcendental Problems)

and our excellent Dr.Barrow , had borrowed their aſſume Generalor Indefinite Equations, forthe Lines

general Propoſitions about the Transformation of fought. Ex. gr. putting » and y for theAbſciſa .
Curves from Mr. Roberval ; Dr. David Gregory , and Ordinate,the Equation Iuſe for a Linefought,

Aftronomy Profefforin Oxon, doth in Philofophical is, a + bx + cy + exy + fxx + 8yy, & c. .

Tranſactions, Nº 2.14 . D.233. fully refute that By the help of which indefinite Equation (which
Affertion, by ſhewing that Mr. James Gregory's in reality is finite ; for it may always be deter
Book was publiſhed at Padua, 1668 ; and Dr. mined, how far ſoever 'tis neceſſary to raiſe it) I

Barrow's Lectiones Geometr. 1674. And therefore enquire the Tangent, and that which reſults

' tis more than probable, that Mr. Roberval had comparing with the given Property of Tangents,I

feen thoſe Books, ſince he did not die till Oct. find the Value of theaſſumed Letters, a , b,c,6cm

1675 ; and yet we find notthat he makes any ſuch And thus I define the Equation of the Line

Complaint. ſought.

TRANSCENDENTAL Quantities, Mr.Leib- In which Equation, ſometimes there are ſome

nitz, in the Aft. Erud . Lipfia,for June 1686, hath things which remain arbitrary, and in thatCafe

a Diſſertation , in which he propoſes to ſhew the innumerable Lines may be found that will ſatisfy

Origin and Riſe of ſuch kind of Quantities, viz . the Problem .

Ggggg 2
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And this was the Reafon that a great many, ob- Thus, for example, in that Theorem of Dr.

ſervingthe Reſult, believed the Problem not to Barrow's, That the Siim ofthe Intervals between

be sufficiently determined ,nor indeed poſſible. The the Ordinates and Perpendiculars
, tº the Curve,

famethingsare alſo doneby Series ; but with re- taken in, and applied to the Axis, is equal to the

ſpect to the Abridgment of the Calculus, I have Semi-guddrate of the laſt Ordinate:
ſeveral helps ; of which , more in ſome other Let the Ordinate bex, the Abſciſſa y, the In

place. terval between the Ordinate and Perpendicular p ;

Now, laſtly, if the Compariſon above-men- it appears preſently, by myMethod , that pdy=

tioned doth not proceed , I pronounce the Line » d x , which Differential Equation, turned into a

ſought, not to bean Algebraical, but a Tranſcen- Summatoryone, makes Spdy = $ x d x .But, from
dental one. what I have ſewn in the Method of Tangents,

This ſuppoſed, the next Work is to findthe di xx=xdx, therefore contrarily,* xx = Sdx x,

Species of the Tranſcendency ; for ſome Tranſcei- |(for as in the vulgar Calculus, Powers and Roots

dentals depend on the general Diviſion or Section are reciprocal ; fo in this ,' Sumsand Differences,

of a Ratio, or upon the Logarithms; others upon viz. S and d are reciprocal.) It follows therefore,

the Arks of a Circle ; and others on more indefi- that Spd y = 1 o'x. Q. E , D ,

nite and compor.nded Enquiries. In the Notation I had rather make uſe of dx;

Here therefore, beſides the Symbols x and y; ! and ſuch like Symbols, to denote the differential

affume a third , as v, which denotes the Tranf- Quantities, than other Letters, becauſe that Ex

cendental Quantity; and then of theſe three, I preſſion dæ , is a certain Modification of x ' : And

form a general Equation for the Line fought, to by this meansit comes to paſs, that the Letter.

from which I find the Tangent, (according tomy z alone (when 'tis neceffary) together with its

Method, which proceeds even in Tranſcendental Powers and Differentials, enters the Calculis
, and

Quantities ;) then what I find, I compare with the Tranſcendental Relations between x' and any

the given Properties ofthe Tangents, and ſo dif other are expreſſed !
cover not only the Values of a, b, c, & c. but alſo

By the fameMethod we may alſo explain the

the particular Nature of the Tranſcendental Nature ofTranſcendental Lines by an Equation ;
Quantity.

ex. gr. Let a be the Ark of a Circle, and a the

veral Tranſcendents are fo to bemade uſe of,and verſed Sine ; then will a =
And tho' itmay ſometimeshappen, that the fe

Sdx

and

thoſe of different Natures too from one another ;
✓ 2 X 33C

alſo, tho' there be Tranſcendentsof Tranſcendents,

and a Progreſſion oftheſe in infinitum , yet we if the Ordinate of the Cycloid be y,then will

may be ſatisfied with the moſt eaſy and ufeful
Sdu

one , and, for the moſtpart, may have recourſe

to fome peculiar Artifices for Thortning they = V 2 '*****
which Equa

V 2 x–x3
Calculus, and reducing the Problem to as ſimple
Terms as may be . tion perfe& ly expreſſes the Relation between the

Now this Method, applied to the Buſineſs of Ordinate y , and the Abſciffa o ; and from it all

Quadratures, or to the Invention of Quadratrices,the Properties of the Cycloid may be demonſtra

(in which the Property of the Tangent is always ted.

given) 'tis manifeft, not only how it may be And thus is the Analytical Calculus extended

diſcovercd, whether theindefinite Quadrature be to thoſe Lines which have hitherto been exclu

algebraically impoſſible, but alſo how (when this ded, for no other Cauſe, but that they were

Impoſſibility is diſcovered) a Tranſcendental Qua- thought incapable of it.
dratrix may be found, which is a thing which has Alto Dr. Wallis's Interpolations, and innumera

not yetbeen ſhewn. So that it feems, I may with- bleother things are derived fromhence.

out vanity aſſert, that Geometry is by this Me- As to what remains, that I may not ſeem to

thod carried infinitely beyond the Bounds, to aſcribe too much to myſelf, or to detract too

which Vieta and Des Cartes brought it : Since, bymuch from others; I will briefly ſhew , what

this means, a certain and general Analyſis is eſta- ſeems to me to be due to the chiefMathema

bliſhed, which extendsto all theſe Problems, ticians of our Age, with reſpect to this kind of

which are of no certain Degree, and conſequent Geometry:
ly are not comprehended within Algebraical E- Firſt of all , Galileus and Cavallerius began to

quations. explain the moſt involved Met odsof Conon and

Again, in order to manage Tranſcendental Archimedes; but Cavallerins's Geometry of Indiviſi

Problems (wherever the Buſineſs of Tangents or bles was no more than the Infancy of the Science

Quadratures occurs) by a Calculus, there is hard - Greater Improvementswere made yet by thofe

ly any that can be imagined ſhorter, more advan- three famous Perſons ; Mr. Fermat,in his Method

tageous or univerſal, than my Differential Calcu- de Maximis & Minimis '; Des Cartes, by fhewing

lus, or Analyſis of Indiviſiblesand Infinites (a very how to expreſs theLines of vulgar Geometry

ſmall Specimen ofwhich , is contained inmy Mé- ( for he excluded the Tranſcendentalones)by Equa

thod of Tangents, formerly publiſhed.). From this tions; andGregory St.Vincent, by ſeveralnoble
Calculus may be derived all thoſe Theorems and Diſcoveries : towhich I add Guldinus's admirable

Problems that have been ſo much admired ; and Rule about the Centre ofGravity. But all theſe

this with ſo much eaſe too, that there is now no ſtopped within certain (coinparatively ) narrow

more need of their being learned and kept in Bounds, which the famous Geometers, Mr. Hul

memory, than for a Man that underſtands Alge- gens and Dr.Wallis, went beyond, opening new

bra to learn a great many of the Propoſitions of Ways. For 'tis probable enough, that Hugons":
the common Geometry, Inventions gave riſe to that of Hezraet ; as thoſe

of Wallis might to thoſe of Neil and Pren, who

were
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were the firſt that rectified Curve Lines, and this TRANSCRIPT, An. 34 and 35 H. 8. c. 14 .

without any Detraction from the juſt Praiſe of is the Copy of anyOriginal, written again, or

theſe noble Diſcoverers. Theſewere follow'd by exemplified ; as the Tranſcript of a Fine.
Mr. James. Gregory, and Dr. If. Barrow , who TRANSIRE, 14. Car. 2. C. 11. is the Term gi

wonderfully increaſed the Science with admirable ven in the Cuſtom -houſe to a Warrant or Paſs, to

Theorems ofthis kind.Inthe mean time, Mr.Ni- letGoodsberemovedfrom placeto place.
cholas Mercator, a Holſatian, and moſt excellent TRANSMUTATION. Sir IS. Newton, at the

Mathematician, was the firſt that I know of, who end of his Book of Opticks, Edit. Lat. ſeems to be

exhibited any Quadrature by an infinite Series.of opinion, That Craſc, or thick Bodies, and

Which Invention that profound Geometer, Sir Is. Light may be mutually converted and tranſmuted
Newton , did not only reach by himſelf, but alſo into one another; and that all Bodies receive

compleat,by an univerſal way ; and would he make their active Force from the Particles ofLight which

publick the Thoughts he has yet further on this enter into their Compofition . For all fixed Bo

Subject, he wouldcertainly opennew ways to us, dies,when well heated, emit Light as long as they

to the great increaſe, and yet abridgment, of the continue fo : Andon the other hand, Light inter

Science. As for myſelf, it happened when I was mingles itfelf, and inheres in Bodies as often as

yet but a Tyro in theſe Studies, that the fight of a lits Rays fall upon the ſolid Particles of thoſe Bo

certain Demonſtration concerning the Magnitude dies, as he ſhews before. There is no one Body

of a ſpherical Subſtance, ſuddenly gave me fome |( faith he)which is leſs apt to ſhine than Water:
Light; for I ſaw in general, that the Figure made, Butyet Water, as Mr. Boyle foundby repeated

by applying the Perpendicular to the Curve, as Diſtillations, iscapable of being tranſmutedinto a

Ordinates to the Axis (which Perpendiculars in thefixed Earth ; and that Earth will be capable of
Circle are the Radii) was proportional to thebearing Heat enough to be made by that means to

Surface of the Solid, generated by the Rotation of emit Light, and ſhine as well as other Bodies.

the Figure about the Axis. With which firſt Theo - And he thinks this mutual Tranſmutation of Bo

rem being wonderfully delighted, and not know. dies and Light into one another, to be very agree
ing that the ſame was known to any one elſe , 1 able to the Order of Nature, which ſeems to
preſently invented a Triangle, which in every delight in fuch Tranſmutations.

Curve I called the Characteriſtick Triangle, the Water, which is a Salt very fuid, volatile, and

Sides of which ſhould be indiviſible (or ſpeaking taſteleſs, is by Heat changed into Vapour, which

more properly) infinitely ſmallor differential quan- isa kind ofÅir ; and by Cold, into Íce, which is

tities ; from whence I preſently, and with eaſe,de- a hard, tranſparent, fragile Stone, eaſily meltable ;
rived a vaſt Copia of Theorems, part of which 1 and this Stone is convertable into Water again bý

found afterwards in Barrow , and the Gregories. Heat, asVapour is by Cold . Earth,by Heat,be

Andas yet I made no uſe ofan AlgebraicalCalculus, comesFire ,and by Cold is turned into Earth a

which when I did apply, I foon after found my A - gain. Denfé Bodies,by Fermentation, are rarefied
rithmetical Quadrature and ſeveral other things. into various kindsof Air ; and that Air, by Fermen

But, I know not how , an Algebraical Calculus did tation alſo, and ſometimes without it, reverts into

not ſatisfy me in this Buſineſs, andI was forced to denfe Bodies again. Quick-fulver fometimesputs

do a great many things (thatI had a mind to in on the form ofa fluid Metal,ſometimes of a hard

the Analytick way) by long Ambages of Figures, and fragile one : Sometimes it appears in the

till atlaftI found out the true Supplement of Algebra ſhape of a pellucid and fragile Salt, which they

for Tranſcendental Quantities, viz .myCalculus In - call Sublimate,and fometimes in thatofapellucid,

finitusparvorum ,which I alſo callthe Differential, volatile, tafteleſs white Earth, whichis called
Summatory, or Tetragoniſtick Calculus : And, if I Mercurius Dulcis: Sometimes it looks like a red,

am not miſtaken, aptly enough , theAnalyſis ofIn- opake, and volatile Earth , and then 'tis called
diviſibles and Infinites. Which Method, once dif- Cinnabar : Sometimes 'tis in the form of a red,
covered , all thoſe things which I formerly had fo and ſometimes of a white Precipitate, and ſome

much admired in thiskind, ſeem'd meer Play and times of a fluid Salt : By Diſtillation it becomes a

Sporttome. For from hence I was able, not only Vapour ,and by Agitationin Vacuo,itShines likeFire.

to find out admirable Compendiums,but alſo to at- | And yet after all theſe, and many other Changes,

tain that moſt univerſalMethod above explained ; is capable of being brought back again into run
by thehelp ofwhich, either Quadratrices, or any ning Mercury . The Eggsof Infects, & c. as far as

other Lines ſought, whether Algebraical or Trans- Senſe can judge, are by little and little evolved,

cendental, are determined as far as is poſſible. explicated , and encreaſed in Magnitude, and ſo

Before I conclude, I would yet add this one turned into Animals : Tadpoles are turned into

Caution,thatinmanaging Differential Equations, Frogs; little Worms; orMaggots, into Flies.
Sdn AllBirds, Beafts, Fiſhes, Infects, Trees, and

ſuch as this before mentioned, a = Plants, with all their ſo very different Parts, grow

V 232CC
and encreafe out of Water, and aqueous and la

line Tinctures, and on Putrefaction, all of them

á Man ſhould not 'raſhly neglect the dx on this ac-revert into Water, or an aqueous Liquor again .

count, that it may be neglected when the x are Moreover, Water expoſed a while to the open

taken as increaſing, uniformly : For by this Air, puts on a Tincture, which (like the Tincture
means a great manyhave gone wrong, and preclu- ofBarley, macerated without boiling) inproceſs

dedthe way to themſelves, in not allowing the of Timehath a Sedimentand a Spirit, and before
Differentials, as d ac, their own Univerfality : Putrefaction, yields Nouriſhment both for Ani
So that the Progreſſion of the x might be aſſumed mals and plants. Now among all theſe many

at liberty. Whereas from this one thing alone various and wonderful Tranſmutations,why ſhould
arifesinnumerable Transfigurations and Equipol-notNature turn Lightinto Bodies, and vice verſa ?
lencies of Figures.

The
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The great Objection againſt the practical Joiſts, and other pieces of Wood , with Paſcines,

Tranſmutingof a baſer Metal into a nobler,ſeems Stones, Earth , &c.in order to fill up theDitch,

to be, that the ſpecifick Gravities ofMetals can- and to carry a Gallery over it. Allo a Wall of

not be altered : But in Dr. Hook's Life , before Stone or Earth , built a -croſs a Work which is

hisOpera Peth. I find, that Dr. Hook, in 1679 , is commanded, in order to cover the Men, is called

ſaid to have made fome Experiments about the a Traverſe.

mixing of Metals ; and particularly , that in a TREASURER , is an Officer of great Truſt.

Mixture of Copper and T'in , the ſpecifick Gravity The Treaſurer of England is a Lord by his Office,

of the Compoſitum was really increaſed ; for that and under his Charge and Government is all the

of the Copper was $ 4 to one, and that of the Tin Queen's Money in the Exchequer, and alſo the

but 717 to1 ; and yet that of the Mixture was Clerks of all Officers any way employed in col

84 to 1 : lecting the Impoſts, Taxes, Tributes, or other

TRANSOM, in Architecture, is the piece of Revenues belonging to the Crown. Hehath al

Timber which is framed a -croſs in a Double- ſo, by virtue of his Office , the Nomination of all
Light Window. Eſcheators yearly throughout England ; and gi

TRANSPARENT, the opakeſt Bodies that veth the Place of all Cuſtomers and Searchers in

are, if their Parts be fubtilly divided (as Metals all the Ports of the Kingdom , with divers other

when diffolved in Acids, &c.) become perfectly Matters,
Transparent ; from whence, and from ſome other TREASURER ofthe Queen's Houſbold, is an

Reaſons, Sir Is. Newton , in his Opticks, concludes, Officer in the Court, who is of the Privy-Council,
That Water,Salt, Glaſs, fome Stones, & c. and and in the Abſence of the Steward of the Queen's
fuch Subſtances, are Tranſparent, becauſe tho' Houſkold, hath Power, with the Controller and

they may be as full of Pores or Interſtices between Steward of the Marſhalſea, withoutCommiſſion ,
their Parts, as other Bodies ; yet their Parts and to hear and determine Trea ?ons, Miſpriſions of
Interſticesare too ſmall to caufé Reflexionsin their reaſon, Murder, Homicide, and Bloodthed, com
common Surfaces. He ſhews alſo, that the least Initted within the Queen's Palace.
Parts of all natural Bodies are in ſome meaſure TRENTALS, fee Tricennalia, were thirty

tranſparent ; and that their Opacity ariſes from Maffes, ſaid in ſo many Days for the Souls of Per
themultitude of Reflexions caufed in their inter- ions deceaſed ; and the Offerings which were

nal Parts. 'Tis plain alío, as he ſhews, that o made, and the Prieſts for this Service, were alſo
pake Subſtances are rendered tran {parent, by fil - called Trentals.

ling their Pores with any Subſtance of equal, or were Trentals, or , as they

almoſt equal Denſity with their Parts. were called in Engliſh , a

ThusPaperdipped inWater or Oil, the Oculus TRICENNALIA MonthsMind,becauſe the

Mundi Stone ſteep'd in the former of thoſe Li- TRIGINTALIA Service laſted a Month , or

quors , Linnen -cloth oiled or varniſhed, and ma thirty Days ; in which

ny other - Subſtances ſoaked in ſuch Liquors as -theyſaid ſo many Maffes.

will intimately pervade their little Pores, become TRIDENT is a Name given by Sir 1). Newtore

more tranſparent by that means than they were to that kind of Parabola, bywhich Des Cartes con

before. structed Equations of fix Dimenfions. This Fi

And the true Reaſon why all opakeBodies, gure hath four infinite Legs, of which, two are

when reduced into very ſmall Parts, become Hyperbolical, tending contrary ways, but placed

tranſparent, is becau e the thickneſs of the Parti- about an Afymptote , and the other two are Para

cles being much leſs than the Intervalsof the Fits bolical and Converging, and which ,with the other

of eaſy Reflexion and Tranſmiſſion of the Rays Jtwo, form the Figure of the Trident. See

of Light, the Body lofeth its reflecting Power ; Curves.

for if the Rays, which attheir entring into the TRIMMERS, in Architecture, are thoſe Pies

Body, are put into Fits of eaſy Tranſmiſſion,ar- ces of Timber framed at right Angles to the

rive at the furtheft Surface of the Body before Joyſts againſt the ways for Chimneys, and Well

they be out of thoſe Fits, they muſt be tranf- holes for Stairs. Build. Di& tion .

mitted ., - TRINODA Neceſſitas, was a three -fold necef

TRANSVERSALIS Pedis. Dr. Douglas, in fary Tax, or Impofition, to which all Lands were

his comparative Deſcription of the Muſcles, faith Subject in the SaxonsTime, i.e. towards the Re

that this is only part of theMuſculus accelerator pairing of Bridges, the maintaining of Caſtles and

Irina, ariſing from the Knob ofthe Iſchium ; for Gariſons, and Expeditions to repel invading E
it is not inſerted into the Cavum Ovale, or Bulb of nemies.

the Urcthra, but joins in with the Accelerator, of TRINODA Terre, was a Quantity of Land,

which it makesa ſecond beginning. containing three Rods or Perches.

TRAVERSE, in Fortification, is a Trench ) TRISTIS, Triſta, and Triſtris, was formerly

with a ſmall Parapet, and ſometimes with two, an Immunity, whereby a Manwasfreed from his
one on each ſide ; it ſerves as a Cover from the E - Attendance on the Lord of a Foreſt, and ſhould

nemy, when they come on their Flank. Some- not be compelled to hold a Dog, follow the Chase,

times 'tis covered overwith Planks on the top, and nor to ſtand at a Place appointed ; which, other
is alſo loaded with Earth ; they are of gooduſe to wiſe, hemightbe under pain of Amerciaments.
ſtop an Enemy's way, and to prevent being enfi- TRONAGE, is a Toll or Cuſtom taken for

laded. It is alſo a good Defence in a dry Ďitch, weighing of Wool, eſpecially in open Market or

.when the Parapet is made on that fide next the Staple, by a common Beam ( Trona) or legal
oppoſite Flank . There is alſo a Traverſe in a wet Standard .
Ditch ,which is made by throwing into the Foſs or TROY-WEIGHT: the Original of all Weights

Ditch over against the place where the Miner is here in England, was a Corn of Wheat gathered

to be put to the foot of the Wall, Sauciffons, from the middle of the Ear, and well dried. Of

there

I

1
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theſe, 32 were to make one Penny-weight, 20 Pen- Ithe ſpace of 24 Hours. The Moon alſo he fup

ny -weight an Ounce, and 12 Ounces a Pound ;poſes to move round the Earth , as the Centre of

but afterwards, they came to divide the Penny-lher menſtrual Motion : But the five other Planets,

weight into 24 equal Parts, which have ever ſince Saturn, Jupiter, Mars,Venus, and Mercury, he
been called Grains. See Tables of Weight under ſuppoſes to revolve round the Sun in their ſeveral

Weights, in Vol. I. Formerly the Moneyers did , Periods; as the Sun doth round the Earth in a

and perhaps do fill, fubdivide the Grain thus : Year's time. But this Hypotheſis is ſo embaraſs’d,

24. Blanks make a Periot, 20 Periots a Droite, 24and perplex'd,thatit hath had few Eſpouſers :

Droites a Mite, and 20 Mites one Grain . See And, inſtead of it, Longomontanus, and ſome few

Ward's Introduct. to Mathemat. p. 32 . others, have advanced another Hypotheſis, that

TUBA-Euſtachiana, is the CanalofCommuni-maybe called Semi- Tychonian ; in which,holding
cation between the Mouth and theBarrel of the all things according to Tycho,they allowa Diurnal

Ear ; 'tis ſo called by AntogiusValſalva from its F2- Motion to the Earth, tho'they deny an Annualone.

gure, and its firſt Diſcoverer, Barthol,Euftachius. But tho this be agood deal moreprobable than
TUMBREL, Tumbrellum , Turbicketum , is the Tychonian Syſtem , yet it is ftillfo intricate and

an Engine of Puniſhment, which ought to be in confuſed, and fo inconſiſtent with Obſervation,

every Liberty that hath view of Frank - Pledge, and the ſimple Uniform Laws of Nature, which

for the Correction of Scolds andunquiet Women ; eſtabliſh the Pythagorean or Copernican Hypothe

and was what we now call a Cucking -ſtool. fis ; that I ſhall ſayno more of it, but that 'tis not

TUNICA Vaginalis, is the firſt of the proper worth while for any one to enquire into it, nor to

Integuments of the Teſies; 'tis formed by the Di- invent Laws to folve it ; ſince all the Phenomena

lation of the Productions of the external Mem-of the Heavenly Bodies, are much better ac

brane of the Peritoneum . Its internal Superficies counted for in the other Syſtem laſt mentioned .

is ſmooth , its external rough : It contains the Vasa See Greg.Aſtron. Book I. Se &t. II .

Deferentia and Preparantia ; it embraces looſely TYTHES, are of three Sorts. ( 1.) Predial

the whole Body ofthe Teſticle, adhering to one Tythes, which ariſe wholly or chiefly from the

end of the Epýdidimis ; and on the out-fide of it Earth ; as of Corn, Hay, Underwood , Fruits,

runs the Muſcle called Cremaſter, which fee. & c. (2.) Mixt Tythes, are ſuch as ariſe from

TYCHONIAN Syſiem or Hypotheſis, is ſo cal- Beaſts, and otherAnimals paftured or fed with the

led from having been advanced to ſolve the Phe- Fruits of the Earth ; as Colts, Calves, Lambs,

nomena ofAftronomy, by the Noble Tycho Brahe. Wool, Milk, Fowls, & c. ( 3.) Perſonel Tythes,

He ſuppoſes the Earth fixed and immoveable in the which are theProfits ariſingfrom theLabour, Art,

Centre of the Univerſe, or of the Sphere of Trade, Negotiation,and Induſtry of Men. Great

the fixed Stars ; ſo that all the Stars and Pla- Tythes, are of the Tenths of Corn, Hay, and

nęts, are ſuppoſed to revolve round the Earth in Wood only. All others being called Small Tithes.

V AC V AC

V
ACUUM : To what hath been ſaid on thisjof different Matter, fuppoſe one of Wood, and the

beadded by way of Illuſtration ; That muſt have equal or thefame Specifick Gravities.

fince all Bodies do (by. what Sir Iſa. Newton aptly But this being directly contrary to all experience,

calls the Vis Inertie ) regſt as far as they can , any there is an unavoidable neceſſity of ſuppoſing Va

Change or Alteration of their preſent State, whe - cuities in the Sphere ofWood, to render it lighter

ther of Motion or Reſt; and ſince this Reſiſtance bulk for bulk , than that of Gold .

is always the ſame in the fame Body, and in dif- The Planetary Regions in which the Heavenly

ferent Bodies is ſtill Proportionable to theQuantity Bodies move, muſt needs be almost devoid of all

of Maſter they contain : And ſince alſo of confe- Body or Matter; for otherwiſe a Reſiſtance mult

quence , if two Bodies contain equal Quantities accrue to the Planets Motions, which tho' never

of Matter, and move towards one another with ſo ſmall, would in time be ſenſible, and have an

contrary Directions, and equal Velocițies ; they effect in retarding the Motion of the Heavenly

will neceſſarily both ſtop at the Point of Con- Bodies; but no ſuch thing hath ever yet been ob

courſe: And Converſely, ſince 'tis certain alſo that ſerved or diſcovered , but the contrary is certains

£wo Bodies movingthus, with contrary Directions And beſides, ſuch a thin Vapour as the Tail of a

and equal Celerities, ifat the Point of Concourſe Comet, can move thro' the Æther, asſome will

they do both reft, muſt be equally heavy : It call it, with incredible ſwiftneſs, without being

plainly follows, that two Bodies, containing each diſſipated ordrawn from its natural Courſe ; which

an equal Quantity of Matter, muſt be equally is in it ſelf a demonſtration , that there muſt be a

heavy wherefore, were there no ſuch thing as kind of Vacuum in thoſe Celeftial Regions. And

Poroſity or Vacuity, two Spheres of equal Dia-Dr. Hook, whowasa Pleniſt, faith, That the vaſt

meters, muſt contain equal Quantities of Mat- Expanſum ofthe World, muſt be a Body ſo ex

ter, and be equally heavy ; that is, two Spheres ceedingly Auid, ( that is, no Body of all) ashardly
to
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to hinder the Motion of any Body thro' it . And found that it rained 19 Inches of Water in a Year

Sir Iſe . Newton ſhows, p. 213.of hisLatin Opticks, at Paris : Or thoſe of Mr. Touenly, which, by a

That if the Planetary Regions were, as the Pleniſts long continued Series ofObſervations, hath ſuf

affert, entirely full of Matter, and without any ficiently proved, that in Lancaſhire, ar the Foot

interſperſed Vacuities at all; let their Matter be of the Hills, there falls above 40 Inches of Water
never ſo ſubtile and fluid, they would have a in a Year ; from whence it is very obvious , thar
greater Reſiſtance to any Bodies moving in them, the Sun and Wind are much more the Cauſes of

than Mercury or Quick -lilver hath. And in ſuch Evaporation, than any internal Heat or Agitation
a Medium as That, even a perfectly folid Globe muft of the Water.

lofe half its Mction , before it canmove thrice the The fame Obſervations do likewiſe Thew an odd

length of its owon Liameter.And Globes or Spheres, Quality in the Vapours of Water, which is that of

ſuch as thePlanets are,would be ſtoptmuch fooner, adhering to the Surface that exhales them, which

wherefore 'tis abſolutely neceſſary for continuing they clothe, as it were, with a Fleece of vaporous

the Motions of the Planets and Comets, that the Air; which once inveſting it, the Vapour riſes af- ,
Places they move in, be almoſt entirely devoid of terwards in much leſs quantity. And this was
all Matter.

ſhewn bythe ſmall Quantity of Water that was loft

The feigned Romantick Subtile Matter, within 24 Hours time, when the Air was very ſtill
which the Carteſians have filled the Celeſtial Re-from Wind, in proportion to what went away ,

gions , and all other Parts of the Univerſe, is by when there blew a ſtrong Gale ; altho'the Experi

no means uſefulto explain thePhänomena ofſment wasmadein a Place ascloſe from the Wind
Nature : fince the Motions of the Planets and as could be well contrived. For which reaſon I

Comets, is much better explained by Gravitation do not at all doubt ( faith he) that had the Ex- :

without it, and the Cauſe and Nature of Gravity periment been made where the Wind had come

hath not yet been explained by thatMateria Sub- freely, it would have carried away at leaſt three

tilis, nor I believe ever can be . And if there times as much more, without the Affiftance of the

were any fuch thing as that Matter, it would only Sun, which might perhaps have doubled it. By

ſerve to do miſchief, to diſturb and retard the the ſameExperiment it likewife appears, that the

Motions of the Heavenly Bodics, and the Order Evaporations in May, June, July, and August,
and Courſe of Nature. And if there were any (which in each Month are nearly equal) are about

ſuch thing within the hidden Porcs and Meatus of threetimes as much as what evaporated in the

Bodies, it would ſerve for no good purpoſe ; it four Months of November , December, Jamiary,

wouldonly hinder and ſtop the vibrating Motion February', which are likewiſe nearly equal;March

of their Parts, in which their Heat and alltheirand April anſwering nearly alſo to September and
aEtive Force confifts. Oftober .

That Whim therefore of the Materia Subtilis, This Fleece ofVapour, in ſtill Weather, hanging

muſt be entirely baniſhed out of our Philoſophical'on the Surface of the Water, is the occaſion of ve

Faith ; and then, along with it, will fink all thoſe ry ſtrange Appearances, by the Refraction of the

imaginary Schemes and Hypotheſes, forthe ex- laid Vapours differing from that of the common

plaining the Nature of the Phænomena of Light, Air, whereby every thing appears raiſed ; Houſes
by the means of Prefire or the Motion of theſlike Steeples, Ships as on Land above the Water,'
Medium . See Prelure. ' and the Land raiſed and lifted up, as it were, from

VADIARE Driellum , was formerly to wage a the Sea, and many times ſeeming to over-hang,

Combat ; that is, when any Perſon challenged And this may give a tolerable account of what I

another to decidea Controverfy by Camp-fight, or have heard of ſeeing the Cattel at High-water

Duel, and threw down a . Gauntlet, or made ſome time, in the Ine ofDogs, from Greenwich, when

ſuch like ſign of Defiance, then if the other took none are to be ſeen at Low -water,(which ſome

it up, or accepted of the Challenge, he was ſaid have endeavoured to explain , by ſuppoſing the
Vadiare Duellim ; to give and take a mutual Ine of Dogs to have been lifted up, by theTide
Pledge of Fighting, coming under it . ) But the vaporous Fflwia of

VAGINALISTunico . See Tunica Vaginalis. Water having a greater degree of Refraction

VALE of a Pump, at Sea , is the Termfor the than the commonAir, may ſuffice to bring thoſe

Trough by which the Water runs from the Pump Beams down to the Eye ; with which , whenthe

along the Ship fides, to the Scupper-holes . Water is refined, and the Vapours fubfided with it,

VAPOURS: In order to explain the Circula- paſs over , and conſequently the Objects ſeen at

tion of Vapour experimentally, Mr. Edm . Halley the one time, may be conceived to diſappear at

(See Philos. Tranj. N° 212.) cauſed an Experi- the other.

ment of the Quantity ofWater, ariſing ſimply Sir Ifa. Nereton in his Opticks, Book 2. p.60.

from the warmth of the Weather, without being thinks that the Azure Colour of the Sky, which

expofed to either Sun or Wind, to be made in he takes to be a Blue, of what he calls the forf

Greſham -College : Which was performed with Order, is cauſed by the Vapours, when they firſt

great Care and Accuracy, by the Operator to the begin to condenſe and coaleſce into ſmall Parcels ;

Royal Society. And having added up into one for then they become firſt of ſuch a bigneſs,whereby

Sum, the Evaporations of the whole Year, he ſuch an Azure may be reflected, before they can

found, that from a Surface, as near as could be mea- conſtitute Clouds of other Colours: So that this

ſured, of eight Inches ſquare,, there did evaporate Azure being the firſt Colour which Vapours be

during theYear,16292 Grains of Water, which gin to refiečt, it ought to be the Colour of the

is 64 Cubick Inches, and that divided by eight fineſt and moſt tranſparent Skies, in which Va

Inches, the Area of the Water's Surface, ſhews pours are not arrived to that Groſineſs requiſite to

that the Depth of Water evaporated in one Year reflect other Colours, as we find iť by experience.

a inountsto eight Inches. Butthis is much too lit

tle to anſwer the Experiments ofthe French, who VA
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VARIABLE QUANTITIES, in Fluxions, bottom . Theſe Fibres, by their Contraction and

are ſuch as are ſuppoſed to be continually increa- continual Motion, help the Attrition and Dige
fing or decreaſing ; and fo do, by the motion of ition of the Aliments.

their faid increaſe or decreaſe, generate Lines, The Fourth Tunicle is common ; it comes

Area's or Solidities. from the Peritoneum .

VARIATION , or Permutation of Quantities ; The Stomach receives Veins from the Porta ,

is the changing any Number of given Quantities, viz. the Gaftrica, Pylorica , and Vas Breve, and
with reſpect to their Places. See Combination. Branches from the Gaſtroepiplois dextra & fi

VASSAL, fignifies him that holds Land in Fee niftra, which are accompanied with Branchesof

,of his Lord,(now he is called uſually aTenant theArteria Caliaca, all which lie immediately
in Fee) whereof ſome owe Fidelity and Service, under the fourth Coat of the Stomach.

and ſuch are Vafalli Furati. The Eighth Pair of Nerves, or Par Vagum ,

VAVASOR ,alias VALVASOR , is one that in gives two confiderable Branches to the Stomach ,

Dignities is next to a Baron : vid. Bratton, l. 1. which deſcending by the ſides of the Gullet, di

c. 8. and Camden , p . 188. and Spelman's Gloſary. vide each into two Branches, the external and

VECTIS ; when the Weight lies beyond the internal. The two external Branches unite in

Fulcrum or Hypomochlion with regard to the one, and the internal do ſo likewiſe; both which

Power, then the Veftis is called Heterodromus ; but piercing the Midriff, form , by a great Number of

when the Weight lies between the Fulcrum and ſmall Twigs, upon the upper Orifice of the Sto

the Power, fo that 'tis not moved a contrary way mach, a Plexus : and then the internal Branch

with the Power, as in the former Cafe, but ſpreads it ſelf down to the bottom of the Sto

aſcends or deſcends as the Power doth ; then 'tis mach; and the external Branch ſpreads it felf
called VeEtis Homodronus. upon theinſide, about the upperOrifice ofthe Sto

VENA PNEUMONICA ; is a ſmall Vein mach. This great Number of Nerves which is

which creeps along upon the Bronchia of the about theupper Orifice, renders it very ſenſible,

Aspera Arteria, or Trachea in the Lungs; 'tis and from them alſo proceeds the greatSympathybe
deſcribed and ſo called by Sommichellius. twixt the Stomach , Head and Heart ;upon which

VENTRICULUS: the Stomach or Ventriculus account Van Helmontthought, that the Soul had

is placed immediately under the Midriff; the its ſeat in the upper Orifice of the Stomach.
Liver covers part of its Right-fide, and the The Plexus Nervoſus of the Hypochondria and

Spleen touches it on its Left, and the Colon at its Meſenterium , give ſeveralBranches to the bottom

bottom ; to which alſo the Cawl is tied. Its figure of the Stomach ; therefore in Hyſterick and

is like that of a Scotch Bag-pipe, being long,large, Hypochondriack Paſſions, the Stomach is alſo

wide, and pretty round at the bottom , butſhorter affected.

and leſs convex on its upper Part, where its two The Uſe of the Stomach is Digeſtion, which

Orifices are . The left Orifice is called Cardia ; is the diffolution or ſeparation of the Aliments

to itthe Oeſophagus is joined ,and by it the Aliments into fuch minute Parts, as are fit to enter our

enter the Stomach , where being digeſted, they Lacteal Veſſels, and circulate with the Maſs of

aſcend obliquely to the Pylorus or right Orifice, Blood : Or it is the ſimple breaking of the Cohe

which is united to the firſt of the Inteftines. At fion of all the little Molecule, whichcompoſe the

this Orifice the Tunicks of the Stomach aremuch Subſtances we feed upon . Now the principal

thicker than they are any where elſe, and the in- Agents employed in this Action , are, firſt, the

moft hath a thick and ſtrong Duplicature in form Saliva, the Succus of the Glandsin the Stomach,

of a Ring, which ſerves as a Valve to the Pylorus, and the Liquors we drink, whoſe chief Property
when it contracts and ſhuts.

is to foften the Aliments, as they are Fluids, which

The Stomach is made of four Membranes or eaſily enter the Pores of moſt Bodies, and ſwel

Coats. The firſt and inmoſt is made of ſhort Fi- ling them, break their moſt intimate Cohæfions.

bres, which ſtand perpendicularly upon the Fi- When the Aliments are thus prepared, their Parts

bres of the next Coat ; they are to be ſeen are foon ſeparated from one another, and diffol

plainly towards the Pylorus. When the Stomach ved into a fluid, with the Liquors in theStomach ,

is diftended with Meat, theſe Fibres become thick by the continual Motion of its Side, whoſe

and ſhort : whilſt they endeavour to reſtore them- Power in this Action , is, by that great Improver

felves by their naturalElaſticity , they contract the of the true Theory of Phyſick, the learned Pit

Cavity ofthe Stomach , for the attrition and ex- cairne, demonſtrated to be equal to the Preſſure

pulfion of the Aliments. ThisCoatis much of 12951. Pound weight : To which if we add

larger than the reſt, being, full of Plaits and the force of the Diaphragma, and Muſcles of the

Wrinkles, and chiefly aboutthe Pylorus. Theſe Abdomen , which likewiſe conduce to Digeſtion,

Plaits retards the Chyle, that it runs not out of the Sum will amount to 261036 Pound weight.

the Stomach before it be ſufficiently digeſted. In Theſe two Actions we ſee more clearly in Birds,

this Coat there are alſo a great Number of ſmall becauſe theyare performed in two Stomachs . In
Glands, which ſeparate a Liquor which beſmears the firſt the Corn is only ſwelled and ſoftened by

all the Cavity of theStomach ; therefore this the Liquor of itsGlands, but broken and diffolved
Coat is called Tunica Glanduloſa. in the ſecond , which is compoſed of very ſtrong

The Second is much finer and thinner; it is Muſcles, becauſe thoſe of the Abdomen andDia

altogether Nervous ; it is of an exquiſite Senſe, phragma are weak, neither do they act upon the

and is called Nervoſa . Stomach, as in Men . Keil's Anatomy.

The third is Muſcular, being made of Atraight VERDITER, is made thus : Into an hundred

and circular Fibres ; the itraight run upon the Pound weight of Whiting put into a Tub, the

upper part of the Stomach, between its fuperiour Refiners pour their Copper Water, (ſee Refining)

and inferiour Orifices ; and the circular run ob- and ſtir them together every Day for fome Hours

liquely from the upper part of theStomach to the together, till the Water grows pale : Then they
Hhhhh

pour
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pour that away, and ſet it by for further uſe, half the Sine of the contained Angle, to ļ Dif

and pour on more ofthe green Water, and fo con- ferenceof the Verſed-Sines of the third Side,and

tinue till the Derditer be made ; which being of the Ark of Difference between the two con

taken out, is laid on large Pieces of Chalk in the taining fides.

Sun , till it be dry for the Marker, The Water Therefore, in Practice, double the Logarith-

mentioned to be drawn or poured off from thoVermick Sine ofhalf the Angle given , and to it

diter, (which remains at the Bottom of the Tub) add the Log . Sines of the Legs; and from the

is put into a Copper and boiled , till it come to the Left -hand of the Sum , ſtrike out 3 for the

thickneſs of Water-Gruel, now confifting princi- Cube of the Radius, there will remain the

pally of Salt-Peter reduced , moſt of the Spirit of Logarithm of half the Difference of thoſe two.

Vitriol being gone with the Copper into theVerdi- Verſed -Sines.

ter ; and a Diſh full of thisbeingputinto the other Which half Difference doubled, and added to

Materials for Aqua- Fortis, is re-diſtilled and makes the Verſed -Sine of the Difference of the Legs,

what they call a Double Water, which is near gives the Verfed.Sine of the Side fought.

twice as good as that made without it.. Phil.

Tranſ. N. 142 .
ΕΧ Α Μ Ρ Ι Ε ..

VĚRSED-SINE ; what it is , fee in Vol. 1a The Log. Sine of 40°.

under Trigonometry and Scale, as well as under The Log. Sine of 77 .
9.8080075

9.9887239

Verfed - Sine. The Log. Sine of 26 ° . ?- 19.2914116
From the Radius or Sine of any Ark , to find 15 when doubled

the Verfed -Sine. The natural Sinc againſt 39.882030 is 1227355.
If the Ark be leſs than 90 .. the Co -Sine taken

out of the Radius leaves the Verſed -Sine : But

if the Ark be greater than a Quadrant, 'the Ra- Whoſe double is
24547 10

diri ? to the Co -Sine, makes the Verſed -Sine. The natural Verſed Sine of 37º . the

By the Sector, the Diſtance from go to 80 on the Difference of the Legs, is } 2013645
Line of Sines taken laterally, is the Verfed - Sine

of 100 : The Diſtance between 90 and 70, the Their Sum is. 4468355

Verſed -Sine of ko .: & c. But if the right Sine

were 50 °. and you would have the Verſed -Sine of Which is the Verſed - Sine of 57 deg. 53 min .

30 °. make a parallel entrance of the Sine given the Side required or fought.

between so and so in the Lines of Sines ;and by

that means, the Diſtance between go and 90 , VERTICAL-PLANE, in Conicks, is a Plane

will give theLength of the Radius: Then out of paſſing thro' the Vertex of the Cone, and parallel

that Radius take parallelly found the Sine of 40° . to any Conick Section .

(the Co -Sine of 50° .) the Remainder will be the VERTICAL-LINE,in Conicks is a right Line

Verfed- Sine 50 drawn on the Vertical-Plane, and paſſing thro '

In Sir Fonas Moor's New Syſtem of Math. the Vertex of the Cone.

Vol . II . in the New Book of Logarithms, VERTICAL -LINE, in Dialling, is a Line on

(and in ſome other Books) you have Tables of any Plane perpendicular to the Horizon ; this is

Verſed - Sines, both natural and artificial,, whoſe beſt found and drawn on an erect or reclining

Uſes are very many ; and eſpecially in ſolving Plane, by holding up a String and heavy Plummet

ſomeof the moſt uſeful CaſesofSpherick Triangles : ſteadily, and then marking two Points of the

As in calculating the Diſtances of Places on the Shadow of the Thread on the Plane, a good

Farth's Surface, according to theArchofa great diſtance from one another, and then drawing a

Circle, byhaving theirLongitudes and Latitudes ; Line thro' thoſeMarks.
The Diſtances of twoStars, by having their right VIBRATING -MOTION , is a very quick and

Aſcenſions and Declinations, or theirLongitudes Short Motion of the folid Parts of Bodies, cauſed
and Latitudes ; by which means, the Altitudes of by the Pulſe or Stroke of ſome Body upon them .

two Starsnoton the Meridian, or of the Sun, Thus the Rays of Lightor Fire Ariking upon the

with the Difference of Time or Azimuthbeing ſmall Particles of Bodies, do excite in them ſuch

obſerved, the Latitudes of Places may be found . Vibrations, and cauſe them to grow hot and ſhine.
For all fixed folid Bodies when heated to a due

degree,willemit Light andſhine;and Bodies which
P abound with earthy Particles, (as the Chymiſts

ſpeak) and eſpecially fulphureous ones, do emit
52:35

Light ; which way foever their Parts come to be

40 agitated intotheſevibrating Motions,whether by

Heat, by Rubbing, by Striking, or by Putrefaction ,

come animalor vital Motion. Thus the Sea

Water ſhines or burns, as they call it, in a Storm ;

Quick-ſilver emits a Light when ſhook in Vacuo ?

B
han Horſe's Neck, or Cat's Back, when rubb’d with

one's Hand in the dark ; Wood, Fleſh and Fiſh ,

when 'tis rotten and putrefied: ſo ſhine Vapours

arifing from putrid Waters, as the IgnesFatui, & c.

As in the Spherick TriangleB P L, let the Legs (thus kindles werHay,& c. thus Diamonds rubb’d

BP, and P L be given , and the contained Angle Jin the dark, emit a Light, like the Phosphorus ;

BP L. To find the ſide BL :
and thus Iron will grow hot, and burn with quick

I ſay, as the Cube of Radius, to the Rectangle and forcible hammering on an Anvil .

of the Sines of the Legs ; fo is the Square of

Of

or



VIS VIS

Of the vibrating Motion of the Parts of ſolid greater Antiquity in other Countries. See Selden's

Bodies, a good Inſtance alſo you have in Bells, or Titles of Hon . fol. 761.

the Brims of Drinking -Glaſſes half full of Liquor, VISION : the Phyſical Cauſe of Viſion ſeems

and thenrubbed ſtrongly with one's Finger a little to be, That the Rays of Light ſtriking on the Bot

werted . tom of the Eye, do thereexcite certain Vibra

Dr. Hcoke faith , he hath obſerved the Direction tions in the Tunica Retina ; which Vibrations

of this vibrating Motion, to be from the Center being propagated asfar as the Brain, by the ſolid
outwards, & vice verſa . Fibresof the Optick Nerves, do there cauſe the

VICAR , the Prieſt of every Pariſh is called Senſe of Seeing. For as Denſe Bodies do retain

Restor unleſs the PredialTythesbe impropriated ; their Heat longeſt, and that in proportion to their

and then he is called Vicar; quaſi vicem fungens denſity, they retain it longer, as they are more

Rectoris. The Vicar is called perpetual, becauſe denſe ; fo the Vibrations of their Particles are

every Vicarage hath a conſtant Succeſſion ( like of a more durable nature, than thoſe of rarer
a Corporation ) and never dies . Bodies, and therefore can be propagated to greater

VICE-CHAMBERLAIN ; is a great Officer Diſtances : Wherefore the folid and denſe Fibres
in the Queen's Court, next under the LordCham- J of the Nerves, whoſe Matter is of an homogeneal
berlain and in his abſence hath the Controul and uniform Nature, are very proper to tranſmit

and Command of all Oficers whatſoever, ap- to the Brain ſuch Motions as are impreſſed on the

pertaining to that part of her Majeſty's Houfhold , external Organs of all our Senſes. For that Mo
which is called the Chamber, or above Stairs. tion which can preſerve it ſelf a good while, in

VIÆ prime, ſo the l'hyſicians call the Sto- one and the ſame Part of any Body, can alſo be

mach and Guts, accounting the whole length of propagated a great wayfrom one part of it to
the Canalwhich reaches from the Mouth to the another ; provided the Body be of an homoge

Sphinétar Ani. neal Nature, and that the Motion be not reflect

VIGIL ; tho ' the Civil Day begins from Mid- ed, refracted, interrupted, or diſturbed by any

night, yet tie Eccleſiaſtical or ScripturalDay be . Inequality in that Body.
gins at fix in the Evening, and holds till fix in Rays of Light therefore of diverš kinds, will

the Evening of the enſuingDay. Hence the Col- excite Vibrations in the Retina of different Mag

le &t for every Sunday and Holiday (by Order of nitudes ; and thefe Vibrations, according to ſuch

our Church) is to be read at thepreceding Evening their different Magnitudes, will produce the Senſa

Service , or at the Veſpers or Even fong at fix a- tions of different kinds of Colours; juſt almoſt as

clock the Day before ; from which Time the in the Air, Vibrations of different Magnitudes

Religious Day was ſuppoſed to begin : and this produce the Senſation of different Sounds. v.gr.

firſt part of the Holiday, from fix a clock of the ( as you will find under Colour) Such Raysof

Day before, was by the PrimitiveChriſtians ſpent Lightas are moſt Refrangible, excite themoſt

in Hymns, and other Devotions; and theſe being ſhort Vibrations, and cauſe the Senſation of a deep

often continued till late in the Night, were thence Violet Colour: While ſuch Rays as are leaft

called Vigils. Tho', by degrees, theſe Vigils be- Refrangible, do excite the longeſt Vibrations ;

came fo enlarged, that at laſt all the Day pre- and cauſe the Senſation of a deep Red Colour.

ceding the Holiday, came to be called by this And Rays of Light of all intermediate kinds, do

Name, as it is now . excite accordingly intermediate Vibrations, and

VILLANIS Regis fubc.Etis reduccndis, was a lo cauſe the Senſations of the other intermediate

Writ that lay for bringing back the King's Bond- Colours , between the two Extremes of Violec

men , that had been carried away out of his Man and Red .

nors to which they belonged . VIS INERTIÆ Materie : This Vis Inertie is

VINCULUM, is a Term in Fluxions, im- j no . where more conſpicuous, than in the ſudden

plying that ſome compoundſurd Quantity is mul- Motion of a Veſſel full of Liquor upon a hori

tiplied into a Fluxion, & c. Thus, in this Expreſ- zontal Plane ; at firſt the Liquor ſeems to move

fion, a xv a xoa the Vinculum is the compound with a Direction contrary to that of the Vefſel,

not that there is any ſuch Motion really impreſsid

Surd y 0.26 - aa. which is xa into a x. upon the Liquor, but that the VisInertie endeå

VIRGATE, or Tard -Land, was originally no vouring to continue it in its ſtate of Reſt, the Vef
more than a certain extent or compaſs of Ground, fel cannot immediately communicate its Motion

ſurrounded with ſuch Bounds and Limits ; and to the Liquor :But the Liquor perſeveres in its ſtate

therefore the quantity was uncertain, according to of Reft, whilſt the Veſtel moves forward, and fa

the difference of Places and Cuftoms. ſeems tomovea contrary way. Butwhen once the

VIRTUE; is a free elective and acquired Liquor has the Motion of the Veſſel communi

Habit of the Mind, whereby we are conſtantly cated to it, and begins to move with a Velocity

inclined to do, and do in fact act or not act, pur- equal to that of the Veſſel; if the Vefſel be ſud

fue or avoid, 'according to the Rules of true Pru- denly ſtop'd, the Liquor continues its Motion, and
dence .

daſhes over the fides of the Veffel.

VISCOUNT, Vicecomes, Vicount, fignifies as The Reſiſtance of all Auid Mediumsagainſt

much as Sheriff; betwixt which two Words there Bodies moving thro' them, is chiefly owing to

is no other Difference, but that the one comes this Vis Inertic ; as you will find under Reſiſtance

from the Normans, and the other from the Saxonis, in this Vol. :

See Sheriff. With us now,a Viſcount or Vicount, VIS STIMULANS;a Term uſed by Dr.Cheyne

is a Perſon having the next degree of Nobility beinbis Book of Fevers, and by fomeother Phy

low an Earl ; and tho'it be an old Name of Of- ficians, and they underſtand by it ſuch a Quality

fice , 'tis a new one in Dignity, being not in uſe in any Fluid, whereby the Particles of it are dil

with us till the time of Hen. 6. "But 'tis of poſed to make a real Diviſion , or a violent In
Aexion of the nervous and membranous Fibres of

H hh hh a the ' ,
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the Body ; which occaſions frequentand forcible Doomſday-Book. There are two Officers there

Reciprocations, Succuſſions, and Derivations of of this Name.

the Liquidam Nercorum into the Mufcles and Con- UNGULA , in Geometry, is the Section of a

traêlile Fibrés of the Canals of the Body,where - Cylinder cut off by a Plane, which paſſes obliquely
by all the involuntary Muſcles are brought into thro' the Plane of the Bafle, and part of the Cy
violent Contractions, and the Emiſaries of the lindrick Surface.

Glands are ſqueezed . See Bellinido Urinis &

Prelfibus, & de Motu Cordis. Uniform Motion .

VISUAL-ANGLE , is the ſame with the Op

tick-Angle ; which you will find under Optick UNIFORM or equable Motion, and all its Pro

Pyramid and Oprick Triangle . perties, maybe very well explained by the equi.

VITRIOL OF Copperas, ismadeat Brickleſey in angular Parallelogramsin this Figure.Where the Di

Edex, according to Mr. Ray's Account thus : rigent a s repreſents the Time, and the Lines a b ,

They lay the Copperas Stones (which Iormius in 1c, 2 d, & c . the uniform or equable Velocities

his mij. c. 13. Seit.2. faith ,are chiefly found in the with which any Body is moved , in any Parts or

Ine of Shepes'; but are indeed gather'd upon the Moments of Time.And the Parallelogramsac,62,

Coaſts of Kent and Sufex in many Places) on a 2 € , 1 4,48, do truly repreſent the Spaces de

Jarge Bed or Floor prepared in the open Air,under- fcribed or run thro' with the Velocity ab, in the

neath which there are Gutters or Troughs, diſpo- Times a ! ; 1,2 ; 2 , 3 ; 3,4 ; 4, 5 ,

fcd to receive andcarry away the Liquor impreg- From the bare Confideration of which only, it

nated with the Mineral to a Ciſtern , where it is will follow ;

reſerved. For the Air and Weather diffolving the

Stones, the falling Rain carries away along with it,

the Vitriolick Juice or Salt which is diffolved there

by. This Liquor they boil in large Leaden-Pans, a 2 3 4 5
purring in a good quantity of old Iron : When

ftis fufficiently evaporated , they pour it out into h! ..7 ..............

large Troughs wherein it cools ; and the Vitriol

chryftallizes to the Sides, and to Croſs - Bars of k

Wood , which are placed in the Troughs. The
-P ...

Liquor remaining after this Chryſtallization, they 1

call the Mother , which is relerved to be boiled
c d e f

and evaporated again.

f४

I! ormius faith , the Liquor is fix or ſeven Days

boiling to a due conſiſtence ; and that it can be

boiled in nothing but a Leaden Veffel. 1. That the Spaces deſcribed by any Moveable ,

Matthiolus deſcribes theway ofmaking Vitriol with an equable or uniform Velocity, are always

in Italy, to be ſomething differentfrom ours ; for, as the Times.

lje faith ,they bụrn the Copperas Stones in ſmall For the Parallelograms ac, a d , & c. having all

hcaps, kill the greateſt Part is reduced to a Calx the fame Altitude, muſt be as their Baſes, bc,cd,

or Athes, which being poudered, is mingled and Esc.

agitated with Water, inlarge Veſels, to get out
the Vitriolick Matter then they draw off the 2. Or if the Times be equal, the Spaces muft be

clearWater after the groſſer Matter hath ſubſided, as theVelocities; that is, the Parallelograms an

and boil it to a due conſiſtence, throwing in pieces to a m, will be as a h to a k, & c.

of old Iron or Bra!s (according to the deſign of the

Operator) and then put it to chryſtallize in 3. And from hence it will follow , that if the

wooden Veffels. Spaces are as the Velocities, the Times will be e

VIVO, is the Shaft of a Column in any of the qual ; if as the Times, the Velocities will be equal.
Orders of Pillars in Architecture.

UNCUTH , in Saxon is unknomen, and, in the 4. Where the Spaces are equal , the Times muft

old Saxon Laws, is ued for a Perſon that comes be reciprocally as Velocities: for the fimilar and

to an Inn,and lics but one Night: In which Cafe | parallel Rectangles have their Sides reciprocally

his Hoft was not anſwerable for any Offence he proportionable ; and vice verſa, where the Times

Should commit, whereof he was guiltleſshimſelf. and Velocities are reciprocally proportionable, the
But if he lay there a ſecond Night, then he was spaces muſt be equal.

called a Guft, Hespes; and then the Hot was to

anſwer for him , as for one of his family. If he 5. Wherefore the Ratio's of the Spaces are

tarried any longer, he was then called Agenhine, always compounded of the Ratio's of the Times

(or, as ſome write it, Hogenhine) and the third and Velocities : And conſequently, deducting the

Night, Awnhine, that is, familiaris : and then if Ratio of the Time out of thatof the Velocity ;

che offended againſt the King's Peace, his Hoft or, which is all one, dividing the Space by the
was to fee him forth -coming ; and ifhe could not Time, there will reſult the Velocity divi

produce him in a Month and a Day, he was ob- ding by the Velocity , the Quotient will be the

liged to ſatisfy for his Offences. Time.

UNDER -Chamberlain of the Excheqiier, is an

Officer there that cleaves the Tallies, and reads After much the ſame manner alſo may the uni

the fame ; ſo that the Clerk of the Pell, and the form or equable Acceleration or Retardation of

Controllers thereof, may ſee that the Entries be any Motion, be expreſſed very caſily and clearly

true ; he alſo makes ſearches for all Records in by Lines.

the Treaſury, and hath the Cuſtody of the
As

1

1
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tre of the Earth ) may be very well expreſſed by

the Complement of the Semi-parabola A EH;
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As ſuppoſe the right-lined Triangle ABC,
the SideA B denotes the Time in which a Body

may movefrom a Point ofReſt, as in A ; and

having its Velocity continually encreaſing in the

uniform Ratio of the Lines ÓL, EL, FL, and

BC ; or decreaſing equally back again in the H

ſame Ratio, from any determinate degree of it

in B C, to none at all in A.

In this Figure then, the Triangles ALD, ALE; where the vertical Tangent A E, repreſents the

ALP, and ABC, will very appofitely repreſent determinate Time divided into equal Parts ; and

the Spaces deſcribed in the ſeveral Times AD, the Lines BO, CP, Dq, and EH, the ſeveral

AE, AF, and A B ; and conſequently the Tra- Velocities required in the feveral Deſcents. Now

pezia DL, DC, & c. will repreſent the ftillaggre- the Spaces deſcribed, A BO, ACP,& c. are as

gated Velocity, and the Spacescorreſponding therc- the squares ofthe Times AB, AC, & c. that is,
unto. And from hence all the Laws and Affec

tions of equable accelerated Motions will be cafily which Squares are (bythe Paralola) as the Ab
as theSquares of the Ordinates do, fp, 89, & c.

accounted for , which are fuch as theſe, viz.
sciſa Ad , Af, Ag, & c.

Wherefore the Velocities acquired at the end of

any Deſcents ;will be as the Squares of the Times
in which theſe Deſcents are made.

That is , the Velocity at the end of the ſecond

Moment, or Part of Time, to the Velocity at the

M
L

end of the firſt Moment, will be asthe Square of

N the ſecond to the Square of the firſt, or as the

fourth to the firſt, sc.
L

UNION of two Churches, is a conſolidating

or combining theminto one, which may be done

G by the Conſent of the Biſhop, Patron, and In

cumbent. See Lintvood's Provincials, and 37

H. 8. c. 21 as alſo 17 Car. 2. C. 3 .

1. That the Space deſcribed at the end of the UNISONS. It hath been long ſince obſerved ,

accelerated Mution, will be equal to that which that if a Viol-String, & c. be ftruck with the Bow

would have been deſcribed by an uniform equal or Hand, another String on the fame, or another

Motion in the ſame time, and with half the de- Inſtrument not far from it , will (if an Uniſon to

gree of Velocity which the accelerated Body did it) tremble at the ſame time of its own accord .

at laſt acquire : For the Triangle A CB is equal But Dr. Wallis; in Philos. Trans.Nº. 134 tells us,

to the Square MB ; each being the half of the that 'tis not the whole of the unftruck String that

Square GB. trembles, but the ſeveralParts ſeverally, according,

2. That the Spaces deſcribed by the Motion of as they are Unrſons to thewhole, or the Parts of

a Body, beginning from Reſt, and uniformly acce- that String which is fo ftruck : v.gr. If one

lerated, are as the Squares of the Times.For the String be an upper Octave to another, and there

Area's of the fimilar TrianglesADL, A EL, & c. fore an Uniſon to each half of it when 'tis ſtopt

are as the Squares of AD, AE, & c. in the middle ; then I ſay, if the former be

3. And comparing divers Motions, thus uni- ftruck while the latter isopen, the two halves only

formly accelerated one with another, it will be of the latter will tremble, and not the middle

plain that theSpaces run thro ', will be to one ano- Point: asyou may eafily try, by laying a bit of

ther inaCompoundRatio of the Times, and of the Paper lightly wrapt about themiddle of thefe

greateſt Velocities at any time acquired, (becauſe cond String. See à Solution of this in Plot's Hift.

Similar Squares are in a Ratio compounded of of Oxfordſhire, by Dr. Narciſus Marſh, and of
that of their Sides. ) otherſuch Phänomena.

4. And from hence 'tis plain, that the Caſe of UNMOOR, a Term uſed at Sea for a Ship

Bodies accelerating their Motion uniformly, ſo that before rid; or was held by two Anchors,

as that the Spaces deſcribed, ſhall be as the to begin to get them up, and prepare to weigh.

Squares of the Times, (which is the known Cafe See Moor.

of the Deſcent of heavy Bodies towards the Cen

ic

1

1

VOLVA,
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VOLVA , the great. Kepler, congdering how Exchequer, of which fort three or four attend the

our Earth will appear to the Lohabitants of the chief Officers and Barons at the Court at Ileft

Moon, if there beany ſuch, viz. that it will ſeem minſter ; and Juries, Sheriffs, and all other c

a large Moon to them 15 times greaterthan countants, at the pleaſure of the Court. There

their Planet doth to us at the full,in 24 Hours are alſo Üſhers in the Queen's Houſe, as of the
time revolving round its Axis (as will be eaſily dif- | Privy -Chamber, & c.

covered by the Spots that muſt appear in it) but USUFRUCT, iš a Perſonal Service, whereby a

yer alfo fix'd like a fix'd Star in onedeterminate Man hath a Right of uſing and taking all manner

Place in the Heavens, and moving only as they ap- of Profits, ofa corporeal thing belonging to ano

pear to do ; this being the Phänomenon of the ther Perfon, ſo it be without diminution or pre

Earth to a Lunar Spectator, (i.e. to ſuch as live judice to the Propriety of it ; and he that hath

on that fide of the Moon, which is always turn'd this Right, is called an Uji actuary.

towards the Earth ; for thoſe in the other Hemi- UTAS Octava in the Law is uſed for the

ſphere can never ſee the Earth at all) he fancies eighth Day following any Term or Feaft ; as the

that they would give it a Name ſomething like Utas of St. Michael, of St. Hillary, of St. John

that of 'Volva ; and while they would conſider Baptift, &c. and any Day between the Feaſť and

their own Earth as a Veſia, an immoveable Seat or the Octave, is ſaid to be within the Utas. The

Habitation. In purſuance ofthis imaginary State Uſeof this is in Return of Writs, as appears by

of Things, Kepler calls the Inhabitants that live in 51 H.3. and Preamble to 43 E.3..

that half of the Moon's Sphere , which is turned UTFANGTHEF, Fur extra captus, is an an

towards the Volva, Subvolve ; and the others that tient Privilege or Royalty grantedto a Lord of,
never ſee the Earth , Privclve. a Mannor by the Sovereign, giving him a Power

VOMITIVE Niedicines, ſee Emeticks; where to puniſh a Thief dwelling out of his Liberty, and
there is an Account of their Operation, in Vol . I. committing the Theft alſo withoutthe fame, if fo
and U. be that he be taken within the Fee of that Lord .

URBICARIÆ Regiones. See Su'rurbicarie. UVEA, this is reckoned the fifth Coat of the

USE in the Civil Lace, is one of the Perſonal Eye , and ſeems to beonly the Circumference of

Services, and fignifies a Right that a Man hath the Pupilla ; it is compoſed of circular and ſtrait

of uſing a corporeal thing belonging to another, Fibres, to contract and dilate according to the

without prejudice to the Proprietor of it : This Strength or Weakneſs of the Light ' : for when the

Right is not ſo great as an Usufruet ; for he that Light is too ſtrong, the circular Fibres contract :

hath this Right, cannottake the Profits generally, the Pupilla , that the Force ofthe Rays may not

but only for his daily Uſe and neceſſary Sub- hurt the Eye ; and when the Light is too weak,
fiftence . the ſtrait' Fibres dilate the Pupilla, to let inmore

USHER, Oſtiarius, from the French Huiſier, Rays, in order to forin the Viſion of Objects

a Door-keeper of a ' Court, is an Officer in the more diſtinctly.

W AR W AR

WA
AGA, or VAGA, the fame with Weigh, Warwickſbire ; and with ſome Ceremonies that
which ſee in this Vol. are as fingular as ſurprizing. Corvel's Interp.

WAGE, Vadiare, from the French WARĎMOTE, in London , isa Court focalled,

Gager, dare Tignus, fignifies in our Law the giv- and which is kept in every Ward.

ing Security for the Performance of any thing : WARDEN of the Mint. See Maſter.

As, to wageLar, is to put in Security, that you WARDS and Liveries, was a Court Girft erected

will make Law at a Day aſſigned ; and to make by KingH. 8. and afterwards augmented by him

Law , is to take an Oath that a Man owes not a with the Office of Liveries : But 'tis now abfo

Debt which is claimed of him , and alſo to bring lutely taken away and aboliſhed , by a Statute:

with him ſo manyMen as the Court ſhould als made 12 Cor. 2. cap. 24 .

ſign, to avow on their Oaths, that they believe WARD-STAFF, was formerly the Term for a

he ſwears truly Conſtable's Watchman's Staff : And the Mannor of

WAGER of Latò . See Law. Lamborn in Elex, is held by Service of theWard

WARDAGE, the fame with Ward -peny. Staf, viz.tocarry a Load of Straw in a Care,

WARDECORN, is the Duty ofkeeping Watch with fix Horſes, two Ropes, andtwo Men in

and Ward, with a Horn to blow, on any occaſion Harneſs, to watch the Ward-Staff, when it is

of Surprize, &c. brought to the Town of Aibridge.

WARD -PENY,Warpen ,Warthpenny, Warſcot, WARRANTIA Cufodie, is a Writ judicial ;

Warth, was formerly a cuſtomary Due paid to and formerly, before the Court of Wards was

the Sheriff,and other Officers, for maintaining aboliſhed, lay for him who was challenged, when

Watch and Ward; it was payable at the Feaſt of a Ward to another, in reſpect of Land ſaid to

St. Martin . This cuſtomary Acknowledgment is be holden in Knight-Service , which when it

fill paid within the Mannor of Sutton Golfeld, in was bought by the Anceſtors of the Hard, was
war
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warranted, to be free from ſuch Thraldom ; and ther, and they are no more Auid ; for to produce

it lay againſt theWarranter and his Heirs. Fluidity, a conſiderable number of ſuch Particles

WARRECTUM and Warretta Terra , is Land is required. (See Fluidity in this Vol.) Moſt of

long neglected and uncultivated ; for in old Re- the Liquors we know are formed by the Coheſion

cords you will find , that TempusWarre&ti figni- of Particles of different figures, Magnitudes,

fies the Timethat Land lies fállow . Warrettare Gravities, and attractive Powers, ( See Attraction

alſo fignifies to fallou Land. and Particles) ſwimming in pure Water, or an

WARREN , isa Franchiſe, or Place privileged, aqueous Fluid', which ſeems to be the common

either by Preſcription or Grant from the Crown, Bafis of all. And the only Reaſon why there are

to keep Beaſts and Fowl of Warren ; which are fo many ſorts of Water differing from one another ,
Hares and Conies, Partridges and Pheaſants : by differentProperties, certainly is, here the Cor

And if any Perſon be found anOffender in any puſcles of Salts and Minerals, with which that

ſuch Fee-Warren, he is puniſhable for the ſame Element is impregnated, are equally various.

at Common -Law ; and by the Statute 21 Ed. 3. Wine is only Water impregnated with Particles of

a Fee-Warren may lie open, and there is no ne- Grapes, and Beer with Particles of Barley. All

ceſſity of cloſing that in, as there is of a Park ; Spirits ſeem to be nothing but Water, faturated
for that ought to be ſeized into the Queen's hands, with ſaline or fulphureous Particles. And all

if it be not encloſed: Liquors are more or leſs fluid , according to the

WASSEL -BOWL, was a large Cup or Bowl greater or ſmaller Coheſion of the Particles which

of Silver or Wood, wherein the Saxons at their ſwimin the aqueous Fluid ; and there is hardly

publick Entertainments drank a Health to one any Fluid without this Cohefion of Particles, not

another, in the Phraſe Was-beal (i.e.) Health be even pure Water itſelf ; as is apparent from the

to you . This Wafel-Bowl feems plainly to bemeant Bubbles which ſometimes will ' ftand on its Sur

by theword Vaſtellum , in the Lives of the Abbots face, as well as on that of Spirits, and other

of St. Albans, byM.Paris, p: 144. where he faith , Liquors.

Abbasfolus prandebitfupremusin Refe&torio habens WATER -Bayliff, was an Officer in Port- Towns,

Vaftellum ; that is, the Abbot had ſet by him at appointed for the ſearching of Ships, as ſeems

the upper-end of the Table, the Waftell, or Was from 28 H.6. c. 5. Now there is ſuch an Officer

fel- Borl, to drink a Health to the Fraternity, or in the City of London, who ſuperviſes and
the Poculum Charitatis. So Cakes and White- ſearches all Fiſh brought thither ; and he gathers

Bread (which were commonly fopped in this the Toll ariſing from the River Í hames. He alſo

Bowl) are called Waſtell-Bread. And hence the attends on the Lord -Mayor, and hath the prin
Cuſtom ofgoing a Walailing, as 'tis ſtill called and cipal Care of marſhalling the Gueſts at the Ta

uſed in Suſſex , and ſome other Places, ſeems to ble . And he arreſts Men for Debt, or other

have taken its Name . perſonal or criminal Matters, on the River

WATER . Sir I.Newton defines Water (when of Thames, by Warrant of his Superiors,

pure ) to be a very fluid Salt, volatile, and void sc.

of all Sapor or Taſte, and it ſeems to confift of WATER -Meaſure, is a Meaſüre mention'd in

fmall ſmooth hard porous ſpherical Particles, of the 22 Stat. of Car. 2. and exceeds the Win

equal Diameters, and of equal ſpecifick Gravi- cheſter Meaſure byabout 3 Gallons in a Buthel.

ties, as Dr. Cheyne obſerves , and alſo that there'Tis now uſed for felling of Coals in the Pool,

are between them Spaces fo large, and ranged in c.

ſuch a manner, asto be pervious on allfides. WATER -Ordeal, was one of the old Saxoiz

Their Smoothneſs accounts for their ſiding eaſily Ways of Purgation, or Tryalof a Perſon's Inno

over one another's Surfaces ; their Sphericity keeps cence, when ſuſpected of a Crime ; 'twas called

them alſo from touching one another in more Judicium Dei, as the Fire-Ordeal was. This by

Points than one ; and by both theſe, their Frictions Water, was, for the Perſon accuſed either to put

in Niding over one another, are rendered the leaft his Hands into ſcalding Water, or to be thrown

poſſible. Their Hardneſs accounts for the In- into fome River, Pond , &c. if he eſcaped being

compreſſibility of Water, when 'tis free from the burnt or fcalded, or of being drowned, he was

Intermixture of Air.
concluded innocent. This Water -Ordeal was for

The Poroſity of Water is ſo very great, that Churls, Bondmen , and other Ruſticks : But the

there is at leaſt 40 times as much Space asMatter Fire-Ordeal was for Freemen, and Perſons of

in it ; for Water is 19 times ſpecifically lighter better Condition .
than Gold, and conſequently rarer in the ſame WATER - Table, in Architecture, is a fort of

Proportiun : but Gold will, by Preſſure, let Water Ledge left in Stone or Brick-Walls, about 18 or

paſsthrough its Pores, and therefore may be ſup: 20 Inches from the Ground, and there the Thick

poſed to have (at leaſt) more Pores than ſolid neſs of the Wall begins to abate.

Parts. Now ' tis this great Poroſity of Water that WATLING - Street, is the Name of one of the

accounts for its different ſpecifick Gravity, in four Roman Ways, by that Nation made here

compariſon of Mercury or other Fluids; and alſo in England, and by them were called Conſulares,

why 'tis more eaſily concreted into a ſolid Form , Pretorias, Militares, & Publicas. In the Laws

by adventitious Matter in freezing, than other of Edw . the Confeſſor, it appears that theſe Pub

Fluids are , lick Ways,had the Privilegeof the King's Peace.

Dr. Cheyne obferves rightly, that the Quantity This of Watling-ſtreet, or otherwiſe Werlam

of Wateron this ſide our Globe, doth daily ſtreet, (ſee Hoveden, Part. prior. Annal. Fol. 248.)

decreaſe , fome part thereofbeing every dayturn d 'was made from Dover to London , thence to St.

into Animal, Vegetable, Metalline, or Mineral Albans, Dunſtable, Towceſter, Atherſton, and the

Subſtances which are not eaſily diftolved a Severn ; near the Wrekin in Shropſhire, extend

gain into their component Parts ; for ſeparate a ing itſelf to Angleſey in Wales. Anno 39 Eliz .

few Particles of any Fluid, and faften them to a c.2 :

ſolid Body, or keep them aſunder one from ano
The
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24 Droits

fail ;

The ſecond of theſe Ways is called Ikemild-/ mon Uſe ; tho' the Moneyers ſubdivide the Grain

ſtreet, ( ab Icenis) and reached from Southampton thus :

over the River Iſis, at Newbridge ; thence by

Cambden and Litchield, and ſo overthe Derwent
24 Blanks Periot .

by Derby, thence to Bolfeover - Caſtle, and ends
20 Periots S : Droite .

make

at Tinmouth.
[ Mite.

The third was called the Foſe, becauſe in ſome
20 Mites CiGrain

.

Places
it was never

finiſhed
, but lies as a large

Ditch
, leading

from
Cornwall

thro' Devonſhire

, WELDING

-HEAT
, is a Degree

of Heat
which

by Tetbury
', near Stow

in the Wold ,and beſides
Smiths

give their
Iron in the Forge

, when
there

Coventry
to Leiceſter

, Newark
, and ſo to Lin - is occaſion

to double
up the Iron , and to weld

or

coln
. work in the Daublings, ſo that the Iron ſhall

The fourth was called Ermine, or Erminage- grow a Lump thick enough for your purpoſe :

ſtreet, beginning at St. David's in Wales, and 'Tis uſed alſo when two Bars of Iron are to be

going to Southampton. See Hollingſed's Chron. joined together at the ends, to make a Length.

Vol.1.c.19 . and Henry of Huntington, Book 1 . WEREGILD, Wergeld , Wergildus, alſoWere

at the beginning. (Werre) alone without Gild, was formerly the

WAVESON, is the Term for ſuch Goods as, Price that was paid partly to the King, and

after Shipwreck, do appear ſwimming on the partly to the Relations of the Deceaſed, for

Waves. killing a Man ; when ſuch Crimes were not

WEALD, or Weld, is a Saxon Word, fignifying puniſhed with Death, but with pecuniary
the woody part of a Country : As the Weald of Mulēts.

Supex and of Kent, in the Collect. of Statutes, WHEEL, in the Art Militay, is the Word

14 Car.2. c.6 . 'Tis mif-printed , as 'tis vulgady of Command, when a Battalion is to alter its

pronounced, The Wild of Suſſex, & c. Front, either one way or other. If the Battalion

WEAR , a Term uſed by the Seamen for is to wheelto the Right, the Man in the right Angle

bringing a Ship to, on a different Tack . turns very ſlowly, and every one elſe moves and

WEEI), in the Miners Language, is the De- wheels from the Left to the Right, regarding him

generacy of a Load or Vein of fineMetal, into an as the Centre ; and vice verſa , whenthey are to
uſeleſs Marchafite. wheelto the Left. When a Diviſion ofMen are on a

WEDGE. See Cuneus in this Vol. March, if the Word be, Wheel to the Right, or to

WEIGH , a Term uſed by the Seamen , for ta- the Left, then the Right or Left-hand Mankeeps

king up a Ship’s Anchor, and getting ready to his ground, turning only on hisHeel,and the reſt
which they call Weighing Anchor. of the Rank move about quick, till they make

WEIGH of Cheeſe, Wool, &c. Waga , alias an even Line with the ſaid Right or Left-band

Vaga, is 256 Pound Weight Averdupois ; for by Man. Squadrons of Horſe wheel much after the
9 H.6. c. 9. a Weigh of Cheeſe ought to contain ſamemanner.

32 Cloves, and each Clove 8 Pound ; tho fome WHERLICOTS, were the open Chariots uſed
ſay but 7 .

here in England by Perſons of Quality, before the

'WEDBEDRIP, was formerly a cuſtomary Ser- Uſe of Coaches. See Stow's Survey of London ,

vice that inferior Tenants paid to their Lords, in - 70 . Perhaps hence comes our Word Whirligig.
cutting down their Corn, or doing other Harveſt WHITE or Flame Heat, is a Degree of

Duties, Esc. Heat given by Smiths to their Iron in the Forge,

WEIGHTS, in uſe in England, are chiefly of when it hath not yet its Form and Size , but muſt

two forts : One called Troy -Weight, having 12 be forged into both ; this is a leſs Heat than a

Ounces in the Pound; and bythis , Jewels, Sil- Welding Heat: Irun in this Heat is batter'd or

ver, Gold, Corn , Bread, and all Liquors are uſu- drawn out uſually with the Pen or Edge of the

allyweighed ;and the other is called Averdupois, Hammer ; and afterwards hath the Dents of

containing 16 Ounces in the Pound ; by this all the Pen ſmoothed out with the Face of the Hand

coarſe droſſy waſtable Wares, ſuch as Grocery, Hammer .

Pitch, Tar, Rofin, Wax, Tallow, Copper, Tin, WHITENESS. The excellent Sir IS. Newton ,

Lead, Iron, &c. are weighed.
in his late Book of Opticks, demonſtrates, that

Gcorg. Agricola, in his Book de Ponderibus & Whiteneſs is a diſſimilar Mixture of all Colours,

Menſuris, calls the Pound of twelve Ounces, or and that the common Light of the Sun is a Mix

the Pound Troy, Libram Medicam , which we ture of Rays, endued with all thoſe Colours; for

retain in our Apothecaries Weight, ( ſee the Ta- by the multitude of thoſe Rings of Colours,which

ble of it underWeights, in Vol. I.) and the other appear in the Compreſſion of thetwo Priſms, or

Pound of 16 Ounces, he calls Libram Civilem : Object-Glaſſesof Teleſcopestogether, (ſee Obſerv.

and he faith alſo, that Medica & Civilis Libra 2,12, 24. Book 2. Part 1.) it is manifeft, that

Numero non Gravitate Unciarum differunt. thefe do fo interfere and mingle with one another

The Original of all our Engliſh Weights was at laſt, as after 8 or 9 Revolutions, to dilate one

a Corn of Wheat, gathered out of the middle another wholly, and conſtitute an even and fen

of the Ear; and being well dried, 32 of theſe fibly uniform Whiteneſs. Wherefore it appears

made one Penny-Weight, or were the Weight of from hence, as well as from other Experiments,

the P €1.22.9- Sterling ; twenty of theſe Pence or mention'd elſewhere, that Whiteneſs is certainly

Penny -Weights, were to make an Ounce, and a Mixture of all Colours, and that the Light

twelve ſuch Ounces made the Pound Troy. See which conveys it to the Eye, is a Mixture of

51 H. 3. 31 Edw . T. and 12 H. 7 . Rays indued with all thoſe Colours. And he

But in latter Times, it was thought ſufficient thews that Whiteneſs, if it be moſt ſtrong and lu

to divide the aforeſaid Penny -Weight into minous, is to be reckoned of the first Order of

24 equal Parts, which came to be called Colours, but if leſs, to be a Mixture of the Co

Grains, being the ſmalleit Weight now in com- lours of ſeveral Orders : Of the former ført, he
reckons



W IN WRI

reckons White Metals ; and of the latter, the a Newel, either Circular or Square, Clofe, i.e.

Whiteneſs of Froth , Paper, Linen , and moſt Solid , or Open .

other white Subſtances. And as the White of the WOLD ,' Walda, is a Down, or Charhpaghe

firſt order is the ſtrongeſt that can be made by Ground, Hilly; and void of Wood ; as Stow in the

Plates of tranſparent Subſtances, ſo it ought tobe Wold ,and Coffwold in Glouceſterſhire.
ſtronger in the denſer Subſtances of Metals, than WORD, in an Army or a Gariſon, is ſome

in'the rarer ones of Air, Water, and Glaſs. Gold peculiar Word or Sentence, by which the Soldiers

or Copper, mixed either by Fuſion or Amalgama- know and diſtinguiſh one another in the Night,

tion, with a very little Mercury, with Silver, Tin, Sc. and by which Spies and treacherous Perſons

or Regulus of Antimony, becomes White, which are diſcovered : 'Tis uſed alſo to prevent Sur
ſhews both that the Particlesof White Metals have prizes. It is given out in an Army every Night

much more Surface, and therefore are ſmaller, by the Generalto the Lieutenant or Major-Ge

than thoſe of Gold or Copper ;andalſo thatthey neral of the Day, who gives it to the Majors of

are fo Opake, as not to fufter the Particles of Gold the Brigades, and theyto the Adjutants,whogive

or Copper to ſhine through them : Andas he it firſt to the Field -officers, andafterwards to a

doubts not but that the Colours of Gold and Cop - Serjeant of eachcompany, who carry it to the

per are of the ſecond or third Order, therefore Subalterns. In Gariſons 'tis given after the Gate

the Particles of White Metals can't be much big- , is ſhut, to the Town-Major, who gives it to the

gerthan is requiſite to makethem reflect the White Adjutants, and they to the Serjeants.
of the firſt Order : And this he concludes alſo from WRIT Breve, is theQueen's Precept, whereby

other Obſervationsand Experiments. any thing is commandedto be done touching a

WHITE -Hart Silver, is a Mulet paid into the Suit or Action : Asthe Defendant or Tenant to

Exchequer out of certain Lands, in or near the be ſummoned, a Diſtreſs to be taken, a Diffeiſin

Foreft ofWhite -Hart ; and it hath continued ever to be redreſſed, c. And theſe Writs are diverſly

fince Henry the Third's time, who impoſed it divided in divers reſpects ; ſome in reſpect of

upon ThomasdeLynde, for killing a moſt beautiful their Orderor Manner of granting, arecalled

White Hart, which the King had before purpoſely WRITS Original,which are ſent out for the

fpared in Hunting. Camd. Brit. ſummoning of the Defendant in a perſonal, or

WHITSON Farthings. See Pentecoſtals. the Tenant in a real Action , before the Suit' be

WIDOW of the King, was ſhe who after her gins ; or indeed rather to begin the Suit.

Husband's Death, being the King's Tenant in WRITS Judicial, are ſuch as are ſent out by

Capite, was forced to recover her Dower by the Order of that Court where the Cauſe depends, on

Writ de Dote alignanda, and could not marry Occaſionafter the Suit is begun .And theſeare

again without the King's Conſent. diſtinguiſhed from the OriginalWrits thus: The

WILL. See Teſtament, Teſte of the Judicial Writ bears the Name of the

WINDAGE of a Gun, is the Difference between Chief Juſtice of that Court whence it iſſues ;

the Diameter of the Bore, and the Diameter of whereas in the Teſte of the Original Writ, the

the Balls. Queen's Name is inſerted . Again alſo, there

WIND. The Reverend Mr. Derham , ofUp- are
minſter in Efex, and F. R. S. in a curious and WRITS Perſonal and Real, Writs of Entry,

accurateDiſcourſe about the Motion of Sound,in Writs of Right, Writs of Privilege, &c. of which ,

Phil. Trans. N° 313. takes occaſion to ſay ſee the New Book of Entries.

ſomething of the Velocity of the Motion of WRIT of Rebellion. See Commiſion of Re

Wind : And by many Trials he found , that the bellion .

Wind in the greateftStorm doth not moveabove WRIT of Aliſtance, iſſues out of the Exchequer

50 or 60 Engliſh Miles in an hour : That a to authorize any Perſon, to take a Conſtable

common brisk Wind moves about 15 Miles in an or other Publick Officer, to ſeize Goods or Mer
hour : But that the Courſe of many is ſo gentle, chandiſe uncuſtomed or prohibited . There is

as not to exceed , if they come up to, one Mile in alſo a Writ of Aſſiſtance which iſſues out of the

an hour. Chancery, to give a Poffeffion.

WINDING -STAIRS, are ſuch as wind round

liiii YARD
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At Wimbleton in Surrey 'tis accounted fif- YEOMAN, a Derivative from the Saxon

teen Acres ; in other Counties 'tis twenty in Geman, i. e. Communis, a Commoner ; is our

ſome twenty-four, in ſome thirty, and in others Engliſh Word for a Rank next in order below a

even fourAcres. In a MS. of the Abbacy of Gentleman. Camdencalls them Ingenuous ;and
Maimesbury, a Virgate of Land is ſaid to contain his Notion of them the Statute confirms6 'Rich.

twenty-four Acres . This uncertain Quantity in 2. cap.4 . and 20 Rich. 2. cap. 2 . Sir Tho. Smith ,

28 E. 1. is called a Verge of Land. (in his Republ. Anglor. lib . 1. cap. 23.) faith,

YATCHES, are Veſſels with one Deck , car- that Yeoman is the ſame with what our Law

rying from 4 to 12 Guns, with from 20 to 40 calls Legalis Homo, an Engliſo Pree -born

and are of Burden from 30 to 160 Tun. Man ; and who can diſpend of his own Free-Land,

They draw little Water, and are uſed for run- in yearly Revenue, the Sum of Forty Shillings
ning, and making ſhort Trips, & c. They are ofSterling .

feveral Makes and Forms.

Men ;

Z AC Z O P

ACCO , is the Term ſometimes uſed for the ZOPERUS, a Term in Architecture, fignify

lower partofthe Pedeſtalof a Column ; and ing the ſame with Frieze.

is in the form of a ſquare Brick or Tile .

F I N I S.
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TABLE
OF

Natural and Artificial Sines, Tangents, and Secants,

to every Degree and Minute ofthe

QUADRANT, !

The Radius of the Artificial being 10,0000000 and

of the Natural 10,000,000 :

Mmmm



2 A TABLE of Natural and

M N. Sine

0
O 10000000 0 60

O DEGREES

N. Co- Sine IV. Tangent, N. Co -Tang. N. Secant. N. Co-Secant

Infinit. lo ୦ OOOOO Infinit .

୨999୨୨୨ 2909 343774967
10000000 343774682

୨୨99998 5818 17 1887319 10000002 171887348

୨୨୨୨୨96 8727 114591530 10000004 114591574

୨999993
1u636 85943630 10000007 85943689

୨୨୨୨୨୫୨ 14544
68754887 iOOOOOil 68754960

9999989 17.453 57295721 10000016 57295809

59

582

3

4

5

6

2909

5818

8727

1636

14544

17453

57

56

55

54

N
oa 20362

23271

26180

29089

31998

34906

୨୨୨୨979

୨୨99973

୨99966

୨999955

୨୨99949

୨୨99939

20362

23271

26180

29089

31998

34907

491106୦୦

42971757

38197099

34377371

31252137

28647773

10000021

10000027

10000034

looCoO42

10000091

TOO୦୦o6

49110702

42971873

38197230

34371516

31252297

28647948

53

52

s

50

49

lo

11

12 48

47

46

13

14

15

16

17

18

37815

40724

43633

46542

49451

୨୨୨୨ 928

୨999917

୨୨୨୨୨os

9999392

୨୨୨9878

୨୨୨986 ,

37816

40725

43033

46542 ,

49451

52360

26444080

24555198

22918166

21485762

20221872

19098419

10000072

10000083

OOOOO95

10000108

10000122

10000137

26444269

24555402

22918385

21489995

20222122

1 ୨୦9868o

45

44

43

42
52360

5526
8

19

20

21

22

23

24

୨୨99847

୨୨99831

୨୨୨9813

୨୨୨9795

୨999776

9999756

58177

6io86

63995

66904

69813

55269

58178

61087

63996

66 ୨ os

69814

18093200

17188540

16370019

15625908

14946502

14323712

Ico୬O153

10 ୦୦ si7 ୦

10000187

10000205

10000224

10000244

4 .

40

39

18093496

17188831

16370325

15626228

14946837

14324061

38

37

36

25

26

27

72721

7563o

୨୨99736

୨୨99714

୨999692

୨୨୨9668

9999644

୨୨୨୨619

78539

81448

84357

87265

72723

75632

78541

81450

84360

87269

13750745

13221851
12732134

12277396

11854018

11458865

10000265

10000286

OOOO368

10000331

10000355

10000380

1375lios

13222229

12732526

12277803

11854440

11459301

35

34

33

32

31

28

29

30 3o

90178 29

28

goi74

9383

95992

9890

121809

104118

31

32

33

34

35

36

୨ 999593

୨୨୨9566

୨999539

୨୨995 11

୨୨୨9432

୨ 999452

1o892o5

10742648

10417094

iolio69o

98217943

95489475

93087

୨5996

୨୫୨୦s

101814

104724

10000400

1080 )433

10000461

10000489

looo0518

10000543

27

11089656

10743114

10417574

Toil185

98223033

95494711

26

25

24

37
23

3

39

40

45

107627

110532

113444

116353

119261

122170

୨ 999421

୨୨ 99389

9999356

୨୨୨9323

୨999289

୨ 999234

107633

110542

113451

116361

I 19275

122179

92908487

90463336

88143572

85939791

83843507

81847041

10700579

10000611

10000644

107677

10000711

10୦୦074

92913865

୨068362

88149244

85945509

83849 +70

81853150

22

21

20

19

42 18

43

44

45

46

47

48

125079

127937

130896

133% os

136713

139622

୨999218

୨୨99181

9999143

9999104

୨୨୨୨୦ 6 s

୨୨୨9025

125088

127998

130907

133817

136726

139635

79943430

78126342

76390009

74729165

73138991

71615070

10020782

10000819

100.30857

10000896

10000935

10000973

79949684

78132742

76396554

74735856

73145827

71622052

17

16

15

14

13

12

=

IO

49

50

s !

52

53

54

142530

145439

148349

151256

154165

157073

୨9994

9998942

୨ 999999

9998855

୨993811

୨ 99876

142545

145454

148364

151273

154183

157093

70153346

68750087

67401854

06105473

64858008

63656741

I ୦୦୦ro16

IO ୦୦1058

1000LIOL

10001145

10001189

1000S 234

70160474

68757360

67409272

66113036

64865716

63664595

9

8

7

6

55

56

57

58

59

65

159982

162890

165799

168707

171616

174524

N. Co - Sine .

9998720

9998673

9998625

୨୨୨୫ 575

9998527

୨993477

: N. Sine

160002 62499154

162912 613829os

165821 6035582o

168731 59265872

171641 58261174

174551 57289962

IN . Co Tang.IN . Tangent.

8 , DEGREES.

10001280

10001327

10001375

10001424

10001473

10001523

N.Co-Secant

62527153

6139105

603141o

59274308

58269755

57298659

N. Secant .

4

3

2

{



Artificial Sines, Tangents and Secants. 3 .

O o
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89 DEGREES.
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L. Co- Secant L. Secant,

Mmmmm ?
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47085343

46448862

45829351

45226141

44628596

44066113

13

14

15

16

212332

215241

218149

221057

223965

226873

9997745

9997082

9997620

9997550

9997491

9997425

212380

215291

218201

211III

224021

226932

10002255

10002317

10302380

10002444

10002509

10002575

47095961

46455625

45840260

4 : 237195

44649795

44077458

47

46

45

44

43

42

17

18

19

20

21

22

23

24

229781

232690

235598

238506

241414

244322

9997359

9997292

9997224

9997155

9997085

9997014

229842

232752

235663

238574

241484

244395

43508122

42964077

42433464

41915790

41410588

40917412

10002641

10002708

10002776

10002845

10002915

1C002986

43519612

42975713

42445245

41927717

41422660

40929629

41

40

39

38

37

25

26

27

28

247230

250138

253046

255954

255862

261769

9996913

9996871

9996798

9996724

9996649

9996573

247305

250216

253127

256038

258948

261859

40435837

39965460

39505895

39056771

38617738

38188459

10003058

10003130

10003203

10003277

10003352

10003428

40448201

39977969

39518549

39069571

38630683

38201550

35

34

33

32

31

30

29

30

37768613

37357892

31

32

33

34

35

36

264677

267585

272493

273401

276309

379210

9996496

9996419

9996341

9996262

9990182

9996101

264770

267681

270592

273503

276414

279325

36956001

36562659

36177596

35800553

10003505

10003582

10003660

10003739

10003819

IC003900

37781849

37371273

36969528

36576332

36191414

35814517

29

28

27

26

25

282124

38
285032

39

40

m
m
m

+
t
o
t

287940

290847

293755

296662

9996019

9995936

9995853

9995769

9995684

9995598

282236

285148

288059

290970

293882

296793

35431282

35069546

34715115

34367771

34027303

33693509

10003982

IC004065

10004148

10004232

10004317

10004403

35445391

35083806

34729515

34382316

34041994

33708345

23

22

21

20

19

43

44

X
o
a
n

299570

302478

305385

308293

311200

314108

9995511

9995424

9995336

9995247

9995157

9995066

299705

32616

305528

308439

311351

314263

33366194

33045173

32730264

32421295

3218099

31820516

10004490

10004578

10004067

10004756

10004846

10004937

33381167

33060300

32745536

32436713

32133663

31836125

17

16

15

14

13

12

12

10

49

50

SI

52

53

54

317015

319922

322830

325737

328644

331552

9994974

9994881

9994788

9994694

9994599

9994503

317174

320086

322998

325910

328822

331734

31528392

31241577

30959928

30683307

30411580

30144619

10005029

10105122

10005215

1000 $ 309

10005 405

10005500

31544246

31257577

30976074

30699598

30428017

30161201

9

8

7

6

55

50

57

334459

337366

340273

343181

346088

348995

N. Co- Sine.

58

5994406

9994308

-9994209

9994109

9994009

9993908

N. Sine

334646 29882299

337558 29624499

340471 29371106

343383 29122005

346295

10005598

10005696

10205795

10005894

10005995

29899026

29641373

29388124

29139169

28894308

28653709

N Secant.

5

4

3

2

128877089

349208 28636253

N. Co Tang. N.Tangent.

89 D E G R E ES.

10006ngs

N.Co.Secant

59

60



Artificial Sines, Tangents and Secants. 5

M

O 60

1

IDEGREE

L. Tangent L. Co.1a g .

8.2419215 11.7580785

8.2491015 11.7508985

8.25664911.7438351

8.2631153 11.7368847

8.2699563 11.7300437

8.2766912 11.7233088

8.2833234 11.7166766

1, Sine. 1.Co- y17.c

8.2418553 9.9999338

8. 24903329.9999316

8.2560943 9.9999294

8.2630424 9.9999271

8.26988109.9999247

8.2766136 9.9999224

8.28324349.9999200

59

58

3

4

5

6

57

56

55

54

7

8

9

10

II

12

8.28977349.9999175

8.2962067 9.9999150

8.3025460 9.9999125

8.30879419.9999100

8.3149536 9.9999074

8.32102699.9999047

53

52

SI

50

49

48

47

46

8.2898559 13.7101441

8.2962917 11.7037083

8.3026335 11.6973665

8.3088842 11.5911158

8.315046211.6849538

8.32112211.6788779

8.3271143 11.6728857

8.333024941 6669751

8.3388563 11.6611437

8.3446105 11.6553895

8.3502895 11.6497105

8.3558953 11.6441047

8.3614297 11.5385703

8.366894511.6331055

8.3722915 11.6277085

8.3776223 11.6223777

8.3828886 11.6171114

8.388091811.6119082

O
O
N
A

13 8.3270163 9.9999021

14 8.3329243 9.9998994

15 8.33875299.9998966

8.3445043 9.9998939

8 3501805 | 9.9998911

13 8.3557835 3 :9998882

19 8.3613150 9.9998853

8.3667769 9.9998824

8.3721710 9.9998794

8.3774988 9.9998764

23 8.38276209.9998734

24 8.38796229.9998703

45

44

43

42

20

21

22

41

40

39

38

8.3932336 11.6067664

8.3983152 11.6016848

8.4033381 11.5966619

8.4083037 11.5916963

8.4132132 11.5867868

8.4180679 11.5819321

35

34

33

32

31

30

8.4228690 11.5771310

8.4276176 11.5723824

8.4323150 11.5676850

8.4369622 11.5630378

8.4415603 11.5584397

8.4401103 11.5538897

29

28

27

35 25

24
7

8.45061311105493869

8.455069911.5449301

8.4594814 11.5405186

8 4638480 11.53615141

8.4681725 11.5318275

8 :472453 11.5275462

23

22

21

20

19

1842

25 8.3931098 9.9998672

26 8 3981793 9.9998641

27 8.4031990 9.9998609

288.40816149.9998577

29 8-4130676 9.9998544

30 8.41791909.9998512

31 8.4227168 9.9998478

328.427462199998445

33 8.4321561 9.9998411

34 8.43679999-9998376
8.4413949 9.9998342

36 8.445940999998306

37 8.45044029.9998271

38 8.454893499998235

39 8.4593013 9.9998199

408,4635645 9.9998162

41 8.4679850 9.9998125

8.47226269.9998088

43 8.47649849.9998050

44 8.4806932 9.9998012

45 8.48484799.9997974

46 8.48896329.9997935

47 8.4930398 | 9.9997896

48 8.49707849.9997856

49 8.50107989-999781

50
8.5050447 9.9997776

51 8.5082736 9.9997736

52 8.5128873 9.9997695

8.51672649.9997653

54 8.52055149.9997612

55 8.5243430 9.9997570

8.5281017 9.9997527

578.5318281 | 9.9997484

588.53552289.9997441

59
8.5391863 9.9997398

60
8.54281929.9997354

L. Co Sine. L. Sine

5.4766933 11.5233067

8.480892 11.519108

8.4850505 11.5149495

8.4891696 11.5108304

8.4932502 11.5267498

8.4972928 11.5027072

17

16

15

14

13

12

11

i9

53

8

7

8.5012982 11.4987018

8.5052672 11.4947329

8.50g 2001 1 1.4907999

8.5130978 11.4869022

8.5169610 11.4830387

8.520790211.4792098

8.5245860 11.4754146

8.5283490 11.4716510

8.532079711 4679203

8.535778711-4642213

8.5394466 11.4605534

8.5430838 01.4569162

L - Co.Tang. L. Tangent,

88 DE GRE E S.

56
4

3

L. Secant. L. Co. Secant

10.000661 | 11.7581447

10,000C684 11.7509658

10.0000700 1.7439057

10.0000729 | 11.7369576

10.7900753 11.7301890

10.2000776 11.7233864
10.00008.0 11.7167566

10.0000825 1.7102266

10,0000850 11.7037933

10.0000875 11.6974540

10.000.000 11.6912059

10.0200926 0.6850464

10.5000953 11.678973

10,0000979 11.6729837
10.0001006

11.6670757

TO COO1034 11.6612471
10.0001001

11.6554957

10.0001089 11.6498199

10.0001118 11.6442165

10.0001147 11.6386850

10,0001176 11.6332231

10,0001 200 11.6278290

10.000123611.3225012

10,0001266 11,6172380

10-0001297 11.6120378

10,0001328 11.6068992

10.000135911,6018207

10.000139111.5908010

10.0001423 11.5918386

10.0001456 11.5869324

10.0001488 11.5820810

10-0001522 11,5772832

10.0001555 11.5725379

10.000158911.5678439

10.0001624 11.5632001
10.0001658 11.5586056

10.0001694 11.5540591

10.0001729 11.5495598

10.0001765 11.5451066

10.00018011105406987

19.0001838 11.5363351

10.0001875 11.5320150

10.0001912 | 11.5277374

10.0001950 11.5235010

10.0001980 11.5193C6E
10.000202€ 11.9151521

10*0002065 11.5110365

10.0002104 11,506960

10,0002144 | 11.5029216

10.0002183 11.4989204

10.0002224 | 11.4949553

10,0002264 11.4910264

10.00023511.4871327

10.C002347 11.4832736

10,000238811.4794486

10,300243211.475657

10.0002473 11.4718983

10.0002516 11.4681719

10 *0002559 | 11.4644772

10.0002602 11.4608137

10.0002646 11.4571898

L Co - Secant. L. Secant, M



6 A TABLE of Natural and

M N sine.

с 60

1 59

2

2 DEGREES.

N, Tangent. 1. Co -lang .

349208 28636253

352120
28399,397

355033
28166422

357945 27937233

360858 27711740

363771 27489853

366683 27271485

N. Co- sine

9993908

9993805

9993703

9993599

9995495

9993390

9993284

348995

351902

354809

357716

360623

363530

366437

N. Secant. N. Co. wecant .

10006095 28653708

10009197 28416997

10005300 28184108

10006404 27955125

10000509 27729777

ICO06615 27508035

10соб721 2728,314

58

3

4

5

6

57

56

55

54

369341

372251

37515
8

9

10

II

12

9993177

9993062

9992962

9992851

9992740

5992629

369596

37250g

375422

378335

381248

384161

378065

380071

386878

10006828

10C06936

ICO07045

10007155

10007266

10007377

27056557

26844984

26636690

26431600

26229638

26030736

27075030

26863603

23655455

26450510

26248694

26049937

53

52

51

50

49

48

13

14

15.

16

17

18

386785

389691

392598

395505

398411

401318

9992517

9992404

9992290

9992175

9992060

9991944

387074

389988

392901

395814

398728

421641

25834823

25641832

25451700

25264361

25079757

24897826

10007489

10907602

10007716

13007831

10007947

10008063

25854169

2,661324

2547137

25284144

25099685

24917900

47

46

45

44

43

42

19

25

21

22

23

24

404224

407131

410037

41 2944

415850

418757

9991827

9991709

9991590

9991440

9991349

9991228

404555

407469

410383

413296

416210

419124

24718512

24541758

24367509

24195714

24026320

23859277

10008 180

10008298

IC008417

10308537

10008658

10008780

24738731

24562123

24388020

24216370

24047121

23880224

41

40

39

38

37

25

26

421663

424569

427475

430382

433288

436194

27

28

29

30

9991106

9990983

9990859

9990734

9990608

9990482

422038

424952

427866

430781

433695

436609

23694537

23532052

23371777

23213666

23057677

22903765

10008902

10009025

10009149

10009274

10009400

10009527

23715630

23553290

23393161

23235196

23079351

22925586

34

33

32

31

32

33

439100 ,

44.2006

444912

447818

450724

453630

9990355

9990227

9990098

9989968

9989837

9989705

439524

442438

445353

448268

451182

454097

22751892

22602015

22454096

22308097

22163980

22021710

10009655

10009783

10009912

10010042

10010173

10010305

22773857

22624126

22476352

22330499

22186523

22044401

29

28

27

2634

w
w
w

35 25.

36 21

37

38.

456536

459442

462347

465253

468159

471064

394

40 ;

41

9989573

9989440

9989906

9989171

9989035

9988898

457012

459927

462842

465757

468673

21881251

21742569

21605630

21470401

21336851

21204949

IC010438

10010571

10010705

100 !0840

10010976

I0011113

21974040

21765553

21628759

21493678

21360272

21228515

23

22

2

20

O
C
C

42 471538

43

44

45

45

47

473970

476376

479781

482687

495592

488498

9988761

9988623

9988484

9988344

9988203

9988061

.

474503

477419

480334

483250

486166

489082

21074664

20945966

20818828

20693220

20569115

20446486

10011251

10011390

10011530

10011670

10011811

10011953

21098375

2096982+

20842830

20717368

20593409

20470925

17

16

15

14

13

1248

1149

50

51

52

491403

494308

497214

500119

503024

: 505929.

9987918

9987775

9987631

9987486

9987540

9987193

491997

494913

497829

500743

503562

506578

20325307

20205553

20087199

19970219

19854591

19740291

10012096

10012240

10012385

10012530

IC01 2676

10012823

203498,2

20230234

20112075

1929521

19879758

1976560 :

O
a

N
O

9

8 .

.54

53

54

55

50

57

58

59

508835

511710

514645

517550

520455

523360

NCo - Sire,

5987015

9986897

9986748

9986598

9986447

9986295

N Sine.

509195 19627296

512411 19515584

515328 19405133

513244 19295922

521161 19187930

524078 19081137

N. Co-Tang : ( N.Tangent.

87 DEGREES.

10012971

10013120

10013279

IC013420

10013571

10013723

N. Co- Secant,

19652754

19541187

19430882

19321816

19213970

1910732 )

N , secina,

5

4

3

2

&

1

60



Artificial Sines, Tangents and Secants. 7

1

M

O
30

I

2

L. Sine. L.Co- Sine

8.54281929.9997384

8.5464218 9.9997 309

8.5499948 9.9997265

8.5535386 9.9997220

8.5570536 9.9997174

8.5605404 | 9.9997128

8.56399949.9997082

L. Secant. L Curic int

10.000 2646 | 11.47 05

10.000269111.4535782

10.0002735 | 11:4500052

10.0002786 11.4464614
10.200282611.4414464

10.2002872 11.4394590

10.0002918 | 11.4360006

m+n

4

59

58

57

56

55

54

53

II

7
8.56743109.9997036

8 8.5708357 9.9996989

9 8.57421299.9996942

10 8.57756609.9990894

8.5808923 9.9996846

12 8.5841933 9.9996798

13 8.58746949.9996745

14 8.59072099.9996700

15 8.5939483 9.9996650

16 8.59715179.9996601

17 8 6003317 9.9996550

188,6034886 9.9996500

10.0002964 11.4325690

10.9003011 11.4291643 52

10.0003058.11.4257861 51

10.0003106 11.4224340
so

10.000315411.4191977 49

10.2003202 11.4158067 ) 48

10.000325111.4125306 47

10.0003300 11.4092791
46

10 0003350 11.4060517
45

10.0003399 | 11.4028483 44

10.000345011.3996083 43

10.0003500 11.3965114
42

m
f
r
o

N
O
O

19

20

21

22

23

24

8.6066226 9.9996449

8-6097341 9.9996398

8.6128235 9.9996346

8.6158910 9.9996264

8.61893699.9996242

8.62196169.9996189

10.0003551 11.3933774

10.000360211.3902659

10.0003654 11.3871765

10.0003706 11.3841090

10.0003758 11.3810631

10-000381111.3780384

41

40

39

38

25 8.6249653 9.9996136

26 8.6279484 9.9996082

8.63091119.9996028

28 8,6338537 9.9995974

29
8-6367764 9.9995919

36 8.6396796 |9.9995865

10.0003864 11.3750347

10.0003918 | 11.3720516

10.0003972 11,3690889
10000402611.3661462

10.000418111.3632236

10.0004135 11.3603204

35

34

33

32

31

30
15:3

33

26

31 8.64256349.9995809

328.645428299995753
8.64827429-9995697

34 8.6511016 9.9995641

35 8.6539107 9.9995584

36 8-6567017 9.9995527

37 8.6594748 9.9995469
8.6622303 9.9995411

39
8.6645684 9.9995353

408.6676893 9.9995295

418.6703932 9.9995236

42 8.6730804 999995176

438.67575109.9995116

44
8.67840529.9995056

45 | 8.6810433 9.9994996

46 8.6836654 9.9994935

47 8.6862718 9.9994874
488.68886259.9994812

10-0004191 | 11.3574366
29

10.0004247 11.3545718 28

10.0004303 ) 11.3917258 27

10.0004359110348899
4

16.0004416 | 11•3460893
25

10.0004473 11.3432983 24

21
10.2004530 11.3405252 23

10.0004589 11.3377697

10.0004647 | 11.3350316

10.0004705 11.3323107 20

10.0004764 11,3296068

10.0004824 11,3269196 18

38

10.0004884 / 11'3242490

10.0004944 11'3215948

10.0005004 ) 1143189567

10'000 50651 11.3163346

10.0005126 0.313728 2

10.0005188 11.3111375

17

16

15

14

13

12

10.0005250 11.3085521

10.0005312] 11.3062019

10,0005375 11.3034569

10.0005438 11.3009266

10.0005502 11.2984111

10.0005565 11.2959101

11

io

9

8

7

6

49
8.69143799.9994750

508.6939980 9.9994688

51 8.69654319.9994625

52

2 DEGRE E S.

L. Tangent L. Co.Targ

8.5430838 11.4569162

8.516690911.4533091

3.5502683 11.4497317

8.5538166 11.4461834

8.5573362 11.4426638
8.56082701104391724

8.5642912 11.4357088

8.5677275 11.4322725

8.571136811.4289632

8.57451971104254803

8.5778766 11.4221234

8.5812977114187923

8.5845136 11.4154864

8.5877945 1.4122055

188.5510500 11.4089491

8.5942832 11.4057168

8.59749171104025083
8.6006767 11.3993233

8.6038386 11.3961614

8.6069777 11.3930223
8.610094311.3899057

8.6131889 11.3868111
8.61626161.3637384

8,6193127 11.3806873

8.6223427 11.3776573

8.625351811.3746482
8.628340211.3716598

8.6313083 11.3686917

8.634256311.3657437

8.627184511.3628155

8.6400931 . 11.3599059

8.64298251103570175

8.6498528 11.3541472

8.6487044 11.35129

8.651937511.3484625

8.6543522 11.3456478

8.6571490 11.3428510

8.659927911.3400721

8.662689111.3373109

8.6654331 11.3345669

8 6681598 11.3318402

8.6708697 11:3291303

8.67356281193264372

5828
8.6762393 11.3237607

8.6788996 | 11.3211004

8.6815437 11.3184563

8.684171911.315828
1

8.6867844 11.3132156

8.689381311.31061
87

8.69907349.9994562

53 9.7015889 | 9.9994498

54 8.7040899 9.9994435

55 8.70657669.9994370

56 8.7090490 9.9994306

57 8.71150759.9994241

588.71395209.9994176

59 8.71638299.9994110

60 8.71880029.9994044

L. Co Sine. L. Sine

8.6919629 11.3080371

8.6945292 11.3054708

8.6970806 11.3029194

8.6996173 113003828

8.7021390 1 1.2978610

8.7046465 11.2953535

8.7071395 11.2928605

8.7290185 11.2903815

8.7120834 11.2879166

8.7145345 11.2854655

8.7169719 11.2830281

8.7193958 11.2806042

L- Co.Tang. L. Tangent.

87 DEGREES.

10,5c05630 11.2934234

10,0005694 11.2909510

10.0005759 11.2884925

10 *0005824 ) 11.2860480

10.0005890 11.2836171

10,0005956 | 11.2811998

IL Co- Secant. L. Secant.

5

4

3

2

M



8 A TABLE of Natural and

M N. Sine .

O 60

1

3 DEGREES

N , Tangent. | N. Ca-lang.

524078 19081137

526995

529912

5328 29
18767754

535746

538663
18564473

541581
18464471

N. Co - Sine.

9986295

9986142

9985989

9985835

9085680

9985524

9989337

523260

526264

529169

532074

534979

537883

18975523

.188710532

N , Secant. N. Co Secani .

10013723 19107323

10013876 19004854

J0014030 18897545

10014185 18794376

10014341
18692330

10014198 18591387

10014655 18491530

3

4

5

18665562

59

58

57

56

55

54540788

8

9

10

943693

546597

549502

552406

555311

558215

9955209

9995950

9981991

9,84731

9984570

9984408

544498

547416

550333

553251

556169

559087

18365537

18267654

18170807

18074977

17980150

17886310

10014813

10014972

10015132
10015293

10015455

10015617

18392742

18295005

18198303

18102619

18007937

17914243

52

51

11

12

IS

16

17

18

561119

564024

566928

569832

572736

575640

9984245

9984081

9983916

9983751

9983585

9,83418

562005

564923

567841

570759

573678

576596

17793442

17701529

17610559

175 205 16

17431385

17343155

10015780

10015944

10016109

10016275

10016142

10016610

17821520

17729753

17638928

17549030

17460945

17371909

46

45

44

43

42

19

20

21

22

23

24

578544

581448

584352

587256

590160

593064

9983250

9983081

9982911

9982741

9,82570

9932398

579515

582434

585352

588271

5911go

594109

17255809

17169337

17083727

16998957

16915025

16831915

10016778

10016947

10017117

10017288

10017460

10017633

17284761
17198434

1711296

17028346

16944559

16861594

41

40

39

38

37

36

25 595967

26

27

28

29

30

598871

601775

604678

637582

610485

9982225

9992051

9931876

9981701

9981529

9981348

597029

599948

602867

605787

608706

611626

16749614

16668112

16587396

16507455

16428279

16349856

10017807

10017981

10018156

10018332

10018509

10018687

16779439

19598082

16617512

16537717

16458686

16380408

34

33

32

31

30

31

32

33

34

35

613389

616292

619196

622099

625002

627905

9981170

9980991

9980811

9980630

9980449

9980267

614546

617466

620386

623306

626226

629147

16272174

16195225

16118998

16043482

15968667

15894545

10018866

16019046

10019226

10019407

10019589

10019772

16302873

16226009

16149987

16074617

15999948

15925971

29

28

27

26

25

2436

37

38

39

40

41

42

630808

633711

636614

639517

642420

645323

998c034

9979903

9979715

9979529

9979343

9979156

632067

634988

637908

640829

643750

646671

15821104

15748337

15676233

15604784

15533981

15463814

10019956

10920141

10020326

10020512

10020699

10020887

15852676

15780054

15708096

19636793

15566135

15496114

23

22

21

20

19

18

43

44

45

45

47

48

648226

651129

654031

656934

659836

662739

9978968

9978779

9978589

9978398

9978206

9978014

649592

652513

655435

658356

661278

664199

15394276

1532535 %

15257052

15189349

15122242

15055723

10021076

10021266

10021457

10021649

10021841

10022034

15426721

15357949

15289788

15222231

15155270

15088896

17

16

15

14

13

12

II665641

663544

671446

49

50

51

52

53

54

9977821

9977627

9977432

9977236

4977099

9976842

667121

670043

672965

675837
678809

681732

14989784

14924417

14859615

14795372

14731679

14668529

10322228

10022423

10022619

10022816

10023013

IC023211

674348

15023103

14957882

14893226

14829128

14765580

14702576

10

9

8

7

6

677251

680193

55
683095

685957

088859

585.

57

58

59

6

9976644

9976445

9976245

9976044

9975842

9975640

N Sine .

5

4

3

2

684654 14605916

687577 14543833

690499 14482273

693422 14421230

696345 143606,6

14300666

N.Co-Tang | N. Tangent.

86 DE R E E S.

10023410

10023610

10023811

10024013

10024216

10024419

N. Co - Secant.

691761

694663

697565

V. Co Sine,

14640109

14578171

14516767

14455859

14395471

14335587

N. Secant.

1
.

699268

M



Artificial Sinęs, Tangents and Secants.

O

MM L, Sine. L. Co- sine

8.71880029.9994044

8.72120409.999397?

8.7235946 9.9993911

38.72997219.9993844
4 8.72833659.9993776

8.73063829.9993708

8.7330272 9.9993640

2

n
o
t

m
n
o

L. Secant. L.Co-secanet

10.0005956 11.2811998

10.0006022 11.2787960

10.00060891 1.2754054

10.0006156 11.2740274-57)

10.2008224 11.2716634

10.0006292 11.2693118 55 .

10.0006350 01.26697281 54

59

58

j

3}
7

8

9

10

II

8.73535359.9993572

8.7376675 9.9993503

8.7399391 9.9993433

8.74225869.9993364

8.7445360 9.9993293

8.74680159.9993223

110.0006428 11: 2646465
531

10,0006497 11.2623325
52

10.2006 67 11.2600300 SI

10.0006626 11.257741450

10.0006707 11 : 2554640

10.0006277 11.2531985 48

.491

12

13 8.7490553 9.9993152

14 8.7512973 9.9993081

15 8.7535278 9.9993009

16 8.7557469 9.9992938

8.7579546 9.9992865

18 8.76015129.9992793

10.00068481 1162509447147

10.0006919 11 : 24&7027 46

Io C00699111 11:2464723 45

10.0007060 ] 11.2442531 : 44

10.0007135 ) 11.24 20454
43

8.0007207 ) 11.2398488143

19

20

21

22

: 23

24

8.7623366 9.9992720

8.78451119.9992640

8.7666747 9.9992572

8.7688275 9.9992498

8.7709697 9.9992424

8,77310149.9992349

10.0007280 | 11.2376634
419

10.0007354 11.23545891.40

10.0007428 | 11.233325339

10.0007502 | 11:2311723 38

10.0007576 1.2290303
37

10-0007651 11.226890
31

25.8.7752226 9.9992274

26 8.7773334 9.9992198

8.77943409.9992122

28i 8,7895244 9.9992046

29 8.78360489-9991959

30 | 8.7856753 9.9991892

27

10.0007726 | 11.2247774

10.0007802|| 11:2226566

10.000797811 11.220560

10 0007954 11,2184756

10.0008031162163952

10.0008108 11,2143247

39

3

333

3

31

3

$

10-000318511-2122641
20

10.0008263 11:2102133 2

10.0008347 11.20817221 27
IQ.0008420 11.2061406

26

10.0008499 | 11.20441862

10.0008578 | 11.2021049 22

35

10.9008558 11.2001046

19.0008739 11.1981085
10.000881811,1961236

10.00088981 11.1941477

10.0008980 ) 11.1921816

10.0009062 11.1902218

23

22

21

20

19

18

31 8.7877359 9.9991815

32 8.7897867 9.9991737

-33 8.7918278 9.9991659

34 | 8.79385949-9991580

8 1958814 9.999.r 501

361 3.7998941 2.9991422

-3711 8.7998974 9.9991342
38 | 8.8018915 9.9991262

39 8.80387649.9991182

40 8.8958523 9.9991101
418.80781929.9991020
42 8.8097792 9.9990938

4311-8.807264 9.9990850
44118.8136568 9.9990774

451
8.81559859.9990601

46 8.8175217 9.9990608

478-8194363 9.9990525

48 8.82134259.9990441

497

8.82324049.9990397

50
8-82512999.9999273

51
8.8270112 9.9990188

528.8288844 9.9990103
8.8307495 9.9990017

54 || 8.8326066 3.9989931

10.0009144 11.1882736

10.0009226 11,1863332

10.0009309 11:1844015

10.0009392 11.1824783.

10.000947511.1805637

10.0009559 11.1786575

17

16

15

3

2

110.0009648 11.1767596

10.0009727 11.1748701

10,0009812 11.1729888

10.000989711.1711156

10.000998311,1692505
10.0019069.11.1673934

9

8

7

6

755 8.8344557 9.9989845

568.83629699.9989758

57 8.8381304 9.9989671

58188399501 9.9989584

59 8.8417741 9.9989496

608-8435845 19:9989408

L. Co Sine. L. Sine

10.5c10155 11:1655443

10.0010242 1 : 1637031

10.0010329 11°1618696

10.0010416 11.1600439,

10.0010504 11.1582459

ľ 3 DEGREES.

1. Tangeur 2. Co.lang.

8.7193958 ) 17.2806042

8.7218063.11.2781937

8.7242035 11.2757965

8.7265877 1.2734123

8.7289589 1'1:2710411

8.7313174 11.2686826

8.7330631 | 11.2663369

8.7359964 11.2640036

8.7383172 11.2616828

8.7406258 11.2593742

3.7429222 41.2570778

8.7452067 11.2547933

8.7474792 11.2525208

2211

8:7497400 11.2592690
8.75 1989211.2480108

8.7542269 | 11.245773 .

8.7564531 | 11.2435499

8.7586681 1 • 2413319

8.7608719 1.2391282

8.7630647 ||1º2367353

8.7652465 1 °2347535

8.7674175 1.2325825

8.7695777 1.2304222

8.7717274 11.2282726

8.773866511.2261335

8.7759952 11.224.048

8.778113611.2218864

8.72022181.2197782

8.7823199 102176891

8.784 4972 1.2155921

8.7864861 1,2135139

8.788554411.2114456

8.7906130 || 1.2093870

8.7926620||| 1.2073380

8.7947014 11.2052986

8.7967313 1 11.2032687

8.798751911.2012481

8.800763211.1992368

8.S02765311.1972347

8.8047583 11.1952417

8,8567422 11.193257

8.8087172 11.1912828

8.8 106834 11.1892 166

8.81264071141873593

8.8145894 11.1854106
8.816529411.1834706

8.8184608 0.1915392
8.820383811.1796162

8.822298411.1777016

8.8242046 11,1757954

8.826502611.1738974

8.827992411.1720076

8 829874111.701259

8.8317478 11.1682522

8.83361341101663866

8.835471211,1645288

8.8373211 111.1626789

8.8391633 1111608367

8.8409977 1.1590023

8.8428245 11.1571755

8.8416437 || 11:1553563

L - Co.Tang. I I. Tangent .

86 DEGREE S.

Nnnn

10.2010592 -11.1564155.

IL CO -Secant, L. Secant.

5

4

3

2

I



10 TABLE of Natural and

M

O 60

1

2

3

4

s

6

N dine .

697565

700466

703368

700270

709171

712073

714974

I: N , Co- Sine.

9975640

9975437

9975233

9975028

9974822

9974615

9974407

4 D E G R E E S.

N : Tangentl N. Co- tang

699268 1430060

702191 14241134

705115
14182092

708038 14123536

710961 14065459

713885 14007856

716809 13950719

N. Secant. N.Co Secant

17024419 14335587

10024623 14276200

10024828 14217304

10025034 14158894

10025241 14100962

10025449 14043904

10025658 13986514

sy

58

57

56

55

54

7 53

9

10

II

717876

720777

723678

726580

7294 ?

732382

9974199

9973999

9973780

9973569

9973357

9973144

719733

722657

725581

728505

731430

734354

13894045

13837827

13782060

13726738

13671856

13617409

10025863

10026078

10026289

10026501

10026714

10016928

13929985

13873913

13818291

13763115

13708379

13654077

52

SI

50

49

12 48

13

14

735283

738184

741085

743986

746887

749787

9972931

9972717

9972502

9972286

9972069

9971851

737279

740203

743128

746053

748979

751904

13563391

13509799

13456625

13403867

13351518

13299574

10027143

10027358

10027574

10027791

10028009
10028228

13600205

13546758

13493731

13441118

13388914

13337116

16

17

18

47

46

45

44

43

42

19
752688

755589

758489

761390

764290

767190

20

21

22

23

24

9971632

9971413

9971193

9970972

9970750

9970527

754829

757755

760680

763606

766532

769458

13248031

13196883

13146127

13095757

13045769

12996162

10028448

10028668

10028889

10029111

10029334

10029558

13285719

13234710

13184106

13133882

13084040

13034576

41

40

39

1

ܚ ܚܚܚ

.

25

26

27

28

29

30

770091

772991

775 891

778791

781691

784591

9970303

9970079

9909854

9969628

9969401

9969173

772384

775311

778237

781164

784990

787017

12946924

12898058

12849557

12801417

12753634

12706205

10029783

10030009

10030236

10030464

10030693

10030922

12985486
35

12936765
34

12888410

1284-415

12792779 31

12745495 | 30

12698560

126519.71 ! 28

12605724 27

12559815 26

12514240 25

12468995
24

129
31

32

33

787491

790391

793290

796190

799090

801989

9968944

9968715

9908485

9968254

9968022

9967789

789944

792871

795798

798726

801653

804581

12659125

12612390

12565997

12519942

12474221

12428831

10031152

10031383

10031615

10031848

10032081

10032315

34

35

30

37
23

38

39

40

41

42

804889

807788

810087

813587

816486

819385

9967555

9967320

9967085

9966849

9966612

9966374

807509

810437

813365

816293

819221

822192

12383768

12339028

12294608

12250 OS

12206716

12163236

10332550

10032786

10033023

10033261

10033500

10033740

12424078

12379484

12335210

12291252

12247608

32204274

22

21

20

19

181741

17

46

43

44

45

45

47

48

822284

825183

828082

830981

833880

836778

9966135

9965895

9965855

9965414

9965172

9964929

825078

828007

830936

833865

836794

839723

12120062

1 2077192

12034622

11992349

11950370

11908682

10033980 12161 246

IC034221 1218522

10034463 · 12076098
10034706 1203397

10034950 11992137

10035195 11950595

15

14

13

12

11
49

so

51

52

53

54

839677

842576

845474

848373

851271

854167

9964685

9964440

9964194

9963948

9933701

9963453

842653

845583

848512

891442

854372

857302

11867282

11826167

11785333

11744773

11704500

11664495

10335441

10035687

10035934

10036182

10036430

10033681

11909340

11868379

11827633

11787274

11747141

11707282

IO

9

8

7

6

55
5

4
58

57

857067

859966

862864

865762

868660

871557

N. Co- Sipe,

58

9963204

9962954

9962703

9962452

9962200

9961947

N. Sine.

860233 51624761

863163 11585294
866094 11546093

869025 11507154

87.1956 11468474

874887 11430052

N. Co- TangTN.Tangent .

85 DEGREES.

10036932

10037184

10037436

10037689

10037943

10038198

N. Co - Secant.

m
a

11667693

11628372

11589316

11550523

11911990

11473713

N. Secant.

3

59

M

-



Artificial Sines, Tangents and Secants. 11

60

59

L. Secant. L'Co- Secane.

10.0010592 11.1964155

10-0010681 11.1546126

10,0010770 11.1528173

10'0010859 11.1510293

10.0010918 11.1492488

10.0011038
11.1474755

10.0011129
11.1457095

58

57

56

55

54

M L, Sine, L. Co.Sine.

8.8435845 9.9989408

8.8453874 9.9989319

8.8471827 9.9989230

8.8489707 9.9989141
3

4 8.8507512 9.9989052

5
8.8525245 9.9988962

6 8.8542905 9.9988871

8.85604939.9988780
7

ſ8 8.85780109.9988639

8.8595457 9.99885989

8.86128339.9938506

8.8630139 9.9988414

12
8.8647376 9.9988321

8.8664545 9.9938228
13

8.8681646 9.9988135
14

8.8698680 9.9988041
15

16 8.8719646 9.9987947
8.87325469.9987853

is 8.8749381 9.9987758

10.0011220 11.1439507

10.0011311 11,1421990

10.0011402 11.1404543

10.0011494 11.1387167

10.001158611.1369861

IU *0011679

53

52

51

go

49

48

10

IL

029 11.135262
4

47

46

45

44

43

42

1

3
17

8.8766150 9.9987653

8.8782854 9.9987567

8.8799493 9.9987471

8.8816069 9.9987375

8.8832581 19.9937278

8.8849031 9.9987181

19

20

21

22

23

24

41

40

39

38
5

37

36

35

34

32

31

30

31 29

28

m
m
m
m 27

26

25

24

38

23

22

21

20

19

18

8.8865418 9.9987084
25

26
8.8881743 9.9986986

8.8898007 9.9986888
27

28 8.8914209 9.9986790

29
8.8938351 9.9986691
8.89464339.9986591

30

8.8962455 9.9986492

8.8978418 9.9986392
32

8.89943229.9986292
33

8.9010168 9.9986191
34

8.9025955 9.9986090
35

36 8.9041685 9.9985988

8.9057358 9.9985886
37

8.9072975 9.9985784

8.9088335 9.9985682
39

8.9104039 9.998557940

8.9119487 9.9995475
41

42 8.9134881 9.9985372

43 8.9150219 9.9995268

44 18.91655049.9985163

45 8.9180734 9.9985058

46 8.91959119.9984953

47 8.9211034 9.9984848

48 8.9226105 9.9984742

49 8.9241123 9.9984636

so
8.9256089 19.9984529

51 8.92710039.9994422

52 8.9285566 9.99 €4315

53 8.7300678 9.9984207

54 8.93154399.9984999

55 8.9330150 9.9983990

56 8.93448119.7983881

578.935942299983772

58 8.93739839.9983663

59 8.9388496 9.9983553

63 8.9402960 9.9983442

L. Co - Sine. L. Sine.

17

16

15

14

13

12

IJ

1

a
v
o
o
o
o

5

4

3

2

1

M

4 DE GRE E S.

L. Tangent L. Co-Tang.

8.8446437 11.1553563

8.8464554 11.1535446

8.8482597 11 :1517403

8.8500566 11.1499434

8.851846111.1481539

8.8536283 11.1463717

8.8554034 11.1445966

8.8571713 11.1428237

8.8589321 11.1410679
8.8606859 11.1393141

8 8624327 11.1375673

8.8641725 11.1358275

8.8659055 11•1340915

8.8676317 11.1323683

8.8693511 11.1306489

8.8710638 11.1289362

8.8727699 11.1272301

8.8744694 11.1255306

8.8761623 11.1238377

10.0011772

10.0011865
10.0011959

10.0012053

10.0012147

10 °0012242

11.1335455

11.1318354

11.1321320

11,1284354

11.1267454

11.1250619

8.8778487 11,1221513

8.8795286 11.1 204714

8.8812022 I 1.187978

8.8828694 11.1171306

8.8845303 11 :1154697
8.8861850 11.1138150

10.00123371101233850

10.0012433 11.1217146

10,0012929 11.1200507

10.0012625 11.1183931

10.0012722 11.1 : 67419

10.0012819 11.1190969

8.8878334 11.1121666

8.8894757 11.1105243

8.8911119 11.1035851
8.8927426 11.1072580

8.8943660 11.1056342

8.8959842 11.1040158

10.0012916 11.1134582

10.001 3014 11,1118257

10.0013112
11.1101993

10.0013210 11 • 1085791
10.0013309 11•1069649

10.0013409 11•1053567

8.8975563 11 • 1024037
8.899202611• 1007974

8.9008030 11.0991970

8.9023955 11.0976023

8 9039866 11.0960134

8.9055697 11,0944303

10.001350811.1937545

10.0013608 11.1021582

10.0013708 11.1005678

10.0013809 | 11.0989832

10.0013910 | 11.0974045

10.0014012 11.0958315

8.9071472 11.0928528

8.9087190 11.09 12810

8.9102853 11.0897147

8.9118465 11.0881540

8 9134012 01.0865988

8.9149509 11.0850491

10.0014014 11.0942642

10.0014216 | 11.0927025

10.0014318 | 11.0915465

10.001442111,0895961

10.0014525 11.0880513

10.0014628 11.0865119

8.9164952 11.0835048

8.9180340 11 •0819660

8.9195675 11.0804325

8.9210957 11.0789043

8.9226136 11.0773814

8.9241363 11.0758637

10.0014732 11.0849781

10.0014837 11.0834496

10,0014942 | 11.0819266

10.0015047 11.0854089

10.0015152 11.0788966

10.0015258 11.0773895

10.0015364 11.0758877

10,0015471 11.0743911

10,0015578 11.0728997

100015685 1'1,2714134

10.0015793 11.0699522

10 0015901 11.0684561

8.9256487 11.0743513

8.9.271560 1.0728440
8.9286581 11.0713419

8.9301552 11,0698448

8.9316471 11,0683529

89331340 11,0668666

8.9346160 11.0653840

8.9360929 11.0639071

8.9375650 11.0624350

3.9390321 11.0609679

8.9404914 | 11.0595056

8.9419518 11.058 482

L.C. Tang. L. Tangent

85 DEGRE E S.

10.0016010 11.0669850

10.0016119 11.0655189

10.0016228 11.0640578

10.0016337 | 11-0626017

10.0016447 11.0611 504

10,0016558 11,0597040

L.Co- Secant L. Secant.

Nanna



12 of Natural andA TABLE of

M IV . CC.2017

O 6

59

5 DEGREES

iN,Tangent.TN Co-lang

874887 11430052
T0038198

877818 11391885 10038454

830749 1135397 1038711

883681 11316304
10038969

886612 11278885 10° 39228

889544 11241712 10029487

892476 11204780
10039747

N. Sine

871557

874455

877353

880251

883148

880040

888943

N. Co- Sine

9961947

9961693

9961438

9961182

9960926

9960669

9960411

2

3

4

N. Co-Secant

11473713

11435692

11397922

11360402

11323129

11286101

11249316

58

5

56

55

54

N
O
O

9

lo

II

12

891840

894738

897635

900532

993429

906326

9960152

9959392

9959631

9959369

9959107

9958844

895408

899341

901273

904206

907138

910071

11168089

11131635

11095416

11059431

T1023676

10988150

1040008

10040270

1040533

10040797

10041051

10041326

11 212770

11176462

11140389

11104549

I1068940

11033560

53

52

51

so

49

48

13

14

19

909223

912119

915016

917913

920809

923706

9958580

9958315

9958049

9957782

9957515

9957247

913004

915938

918871

921804

924738

927672

10952850

10917775

10882921

10848288

10813872

10779673

10041592

10041859

10342127

10042395

10042666

10042937

10998406

10963476

10928763

10394281

1086001

10825957

16.

17

18

47

46

45

44

43

42

19 926602

929499

932395

935291

938187

941083

20

21

22

23

24

9956978

9956708

9956437

9956165

9955892

9955619

930606

933540

936474

939409

942344

945278

10745087

10711913

10678348

10641992

* 10611841

10578895

10043208

1043480

10013753

10044027

10344302

10044578

10792117

10788488

10729070

10691859

10658854

10626054

4

40

39

38

37

36

25

26

27

28

29

30

943979

946875

949771

952666

955562

958458

9955345

9955070

9954794

9954517

9954247

9953962

948213

951148

954084

957019

959955

962890

10546151

10513607

10481261

10449112

10417158

10385397

10044855

10045133

10045411

10045690

10045970

10016251

10593455

10561057

10528857

10496854

10465056

10433430

35

34

33

32

30

29

28

31

32

33

34

35

36

961353

964248

967144

970039

972934

975829

9953683

9953403

9953122

9952840

9952557

9952274

965826

968763

971699

974635

977572

980509

10353827

10322447

10291255

10260249

10229423

10198789

10046533

10046810

10047099

10047383

10047668

10047690

10102007

10370772

10339726

10308866

10278190

10247954

27

26

25

24

23

22

978724

981619

984514

9874-8

990303

993197

39

40

41

42

21

9951990

9951705

9951419

9951132

9950844

9950555

983446

986383

989320

992257

995195

998133

10168332

10138054

10107954

10078031

10048283

10018708

10048241

10048529

10048818

. 10 49108

10279399

1004y690

10217385

10187254

10157300

10127522

10097920

10068491

20

19

18

43

44

45

17

16

996092

998986

1001881

1004775

1007669

1010563

9950266

9949976

9949685

9949393

9949100

9948806

1001071

1004009

1206947

1009885

101 2824

1015763

99893050

99500724

99310088

99021125

28733823

98448166

10049982

10090275

10050569

10050864

10051160

10051457

10039234

10010147

99812291

99524787

99238943

98954744

15

46

47

14

13

1248

I !

IO

49 | 1013457

50 1016350

51 1019245

52 1022138

53 1025032

54 1027925

9948512

9948217

9947921

9947624

9947326

9917037

1018702

1021641

1024580

1027520

1030460

1033409

98154140

97881732

97600927

97321713

97044075

96768000

long 1754

10152052

10052351

12052651

10052952

10053254

98672176

98391227

98111881

97834124

97557914

97283327

7

6

55 1030819

56 | 1033712

57 1036605

1039499

59 1042392

65 1045285

58

9946728

9946428

9946127

9945825

9945522

9945218

N. Sine

1036342 96493475

1039280 96220486

1042220 95949022

1045160 95679068

1048101 95410613

IOS 1042 95143645

N. Co Tang N. Tangent.N. Co Sine.

84 DE GRE E S.

10053557

10053860

10054164

10054469

10054775

1005 5082

N.Co- Secant

5

4

3

2

97010260

96738730

96468724

96200229

95933233

95667722

N. Seca't.

o



Artificial Sines, Tangents and Secants. 13

60

L. Secant, L. Co-Jecant .

10,0016558 11,0597040

10-00J6668 | 11.0582624

10.0016780 11.0568257

10 *0016891 11.0553937
10.0017003 11.0539665

IC.0017115 11.0525439

18,0017228 11.0511261

59

58

57

56

55

54

10.0017340

10.0017454

10.0017567

10.0017682

10.0017796

TOʻ0017911

11.0497129

11.0483043

11.0469004

11.0455009

11.044106c

11'0427157

IL 50

49

48

10.0018026 11.0413297

10.00 18141 11.0399483

10.0018257 11.0385712

10.001837111,0371986

10.0018190 11.0358303

10 *0018607 11.0344663

47

46

45

44

43

42

M L. Sine. L.C.Sine.

0 | 8.9402960 9.9983442

18.9417376 9.9983332

28.9431743 9.9983220

38.9446063 9.9983109

48.9466335 9.9982997

58.9474561 99982885

68.9488739 9.9982772

78.9502871 9.9982600

8 8.95169579.9982546

98.9530996 9.9982433

10 8.95449919.9982318
8.9558940 9.9982204

128.9572843 9.9982089

13 8.9586703 9.9931974

14 8.9600517 9.9981859

15 8.3614288 9.9981743

168.9628014 9.9981626

178.9641697 9.9981510

188.9655337 9.9981393

19 8.9668934 9.9981275

20 8.9682487 9.9981198

218.9695999 9.9981040

228.9709468 9.9980921

238.9722895 9.9930802

248.9736280 9.9980683

25 8.97496249.9980563
268.9762926 9.9980443

27 8.9776188 9.9980323

28 8.9789408 9.9980202

29 8.98025899.9980081

308.98157299.9979960

31 8.98288299.9979838

32 8.9841889.9.9979716

33 8.98549109.9979593

34 8.9867891 9.9979470

35 8.98808349.9979347

36 8.9893737 9.9979223

37 8.9906602 9.9979099

33 8.99194299.9978975

39 8.9932217 9.9978850

40 8.9944968 9.9978725

41 8.9957681 | 9.9978599

428.9970356 9.9978473

10.0018725

10.0018842

10.0018962

10.0019079

10.0019198

10.0019317

11.0331066

11.0317513

11,0304001

11.0290532

11.0277105

11.0263720

41

40

39

38

37

10.0019437 11.0250376

10.0019557 11.0237074

10.0019677 11.0223812

10.0019798 11•0210592
10.0019919 1 1.0197411

10.0020040
11.0184271

35

34

33

32

31

30

10.0020162 11.0171171

10.0020284 11.0158111

10.0020407
11.0145090

10.0020530 11,0132109

10.0020653 | 11.0319106
10.0020777

29

28

27

26

25

24? 1150

23

22

21 .

20

19

18

43 8.99829949.9978347

44 8.9995595 9.9978220

45 9.00081609.9978093

46 9.0020687 9.9977966

47 9.0033179 | 9.9977838

489.00456349.9977710

17

16

15

14

13

12

499.00580539.9977582

50 9.0070436 9.7977453

9.0082784 9.9977323

52 9.0095096 9,9977194

539.0107374 9.9977064

54 9.0119616 9.9976933

IJ

10

9

8

7

6

55 9.0131823 | 9.9976803

56 9.0143996 | 9.9976672

57 9.0156135 9.9976540

58 9.0168239 9.9976408

59 9.9180309 9.9976276

63 9.0192346 9.9976143

L. Co- Sine. L. Sine.

S DEGRE & S.

L. Tangent L.Co- Tang.

8.9419518 11.0580482

8.9434044 11.0565956

8.9448523 11.0551477

8.9462954 11,0537046

8.9477338 110.522662

8.9491676 11.0508324

8.9505967 11.0494033

8.9520211 11 0479789

8.9534410 11.0465590

8.9548954 11.0451436

8.9562672 11 0437328

8.9576735 11.0423265

8.9599754 11•0409246

8.9604728 1 1.0395272

8.9618659 | 18 :0381341

8.9632545 11.0367455

8.9646388 11.0353612

8.9660188 11.0339812

8.9673944 11.0326056

8.9687658 11,0312342

8.9701330 11.0298670

8.9714959 | 11.0285041

8.9728547 11.0271453

8.9742092 11.0257908

8'9755597 1 1.0244403

8.976906011.0230940

8.9782483 11.0217517

8.9795865 11.0204135

8.9809206 11.0199794

8.9822507 11.0177493

8.9835769 11.0164231

8.9848991 11.0151009

8.9862173 1160137827

8.9875317 | 11.0124683

8.9888421 11.0111579

8 9901487 | 11.0098513

8.9914514 11.0085486 11.0106263

3.992750311.0072497

8.9940454 11.0059546

8,9953367 11.0046633
8.9966243 11,0033757

8.9979081 11.0020918

3.9991883 11,0008117

10.0020901 | 11 0093398

10.0021025 11.0080572

10.0021150 11.0067783

10.0021275
11.0055032

10.002141011,0042319

10.0021524
11.0029644

10.0021653 11.0017006

10,0021780
11.0004405

10.0021907
10.9991840

10.0022034
10.9979313

10.0022162
10.9966821

10.0022290 10.9954366

9.0004647 10.9995353

9.0017375 | 10.9982625

9.0030066 10.9969934

9.0042721 10.9957279

9.0055340 16.9944660

9.0067924 10.9932076

9.0080471 10.9919529

9.0092934 10,9907016

9.0105461 10-9894539

9.0117903 19.9882097

9.0130310 10.9869690

2.0142682 10.9857318

10.0022418 10.9941947

10.0022547 10.9929564

10,0022677 10,9917216
10.0022806 10.9904904

10.5022936 10.9892626

10.0023067 10.9880384

9.0155021 10.9844979

9.0167325 10.5832675

9.0179594 10.9820406

9.0191831 10.9808169

9.0204033 10.9795967

9.0216202 10.9783798

L.Co Tang. \ L. Tangent

84 DEGREES.

10.0023197 10.9868177

10.0023328 10.9856004

10.0023460 10.9843865

10.0023592 10.9831761

10.0023724 10-9819691

10.0023857 | 10.9807654

L. Co - Secant L. Secant.

5

4

3

2

M



14 A TÁBLE of Natural and

O 60

MM N. Sine

1045285

1048178

2 105 1070

3 1053963

41056856

5 1059748

6 1062641

N. Co- Sine

9945218

9944914

9,44609

99443 ) 3

9943996

99.13638

9943379

6 D E G R E ES

N , Tangent. N.Co- Tang . N. Secint N. Co-Secant

1051042 95143645 10055082 95667722

1053983 94878149 IV.355399 95403686

1056924 94614116 10055699 95141110

1059866 94351531 10056009 94879984

1062808
94090384 12056320 94620296

1065750 93830663 10056631 94362033

1068692 93572355 10056943 94105184

59

58

57

56

55

54

7 1065533

81068425

9
1071318

IO 1074210

II 1077102

12 1079994

9943069

9942759

9942448

9942136

9941823

9941509

1071634

1074576

1077519

1080462

1083405

1086348

93315450

93059936

92805802

92553035

92301627

92051564

10057256

10057570

10057885

10058201

10058518

10058835

9384973 )

93595682

93343006

93091699

92841749

92593145

53

52

51

50

49

48

13 1082885

141085771

15 1088669

16 1091560

1094452

18 1097343

9941194

9940879

9940563

9940246

9939928

9939609

1089291

1092234

1095178

1098122

1101066

1104010

91802838

91556486

91309348

91064564

90821074

90578867

10059153

10059472

10059792

10060113

10060435

10063758

92345877

92099934

91855305

91611980

91369949

91129230

47

46

45

44

43
17

42

41

40

19 1100234

20 1103126

21 1106017

22 11.8908

23 1111799

241114689

9939289

9938969

9938648

9938326

9938003

9937679

1106954

1109899

1112844

1115789

1118734
1121679

90337933

90098261

89859843

89622668

89386726

89152008

10061081

10061405

10061730

10062056
10062383
10062711

39

38

37

36

90889725

90651512

90414553

90178937
89944354

89711095

89479051

89248211

89018567

89790109

88562828
88336715

25 1117580

26 1 1 20471

27 1123361

28 1126252

29 1129142

30 1132032

9937354

9937028

9936702

9936375

9936047

9935718

1124625

1127571

1139517

1133463

1136409

1139356

88918505

88686206

88455103

88225186

87996446

87768874

10063040

10063370

10063701

10064232

10364364

10054697

35

34

33

32

31

30

31 1134922

321137812

33
1140702

34 1143592

35 1146482

36 1149371

m
m
m
m
m
m 9935388

9935658

9934727

9934395

9934062

9933728

1142303

1 145250

1148197

1151144

1154091

1157039

87542461

87317198

87093077

86870088

86648223

86427475

10065031 8811176 )

10065363 87887957

1006570287665295
10066039 87443766

10066377 87223361
10066715 87004071

29

28

27

26

25

24

37 1152261

381155151

39 1158040

401160929

41 | 1163818

42 1166767

9933393

9933057

9932720

9932383

993 2045

9931706

1159987

1162935

1165883

1168831

1171780

1174729

86207833

85989290

85771838

85555468

85340172

85125943

10067054

10067394

10067735

10068077

10068420

10068764

86-8 889

86568805

86352812

86137901

85924065

85711295

23

22

21

20

19

38

.

17
431169596

44 1172485

45117537
4

461178263

471181151

48 1184040

9931366

9931025

9930684

9930342

9929999

9929655

1177678

1180628

1183578

1186528

1189478

1192428

84912772

84700051

84489573

84279531

84070515

83862519

10059108

ICO'9153

10069799

10970146

10070494

10070843

85499584

85288923

85079304

84870721

84663165

84456629

16

15

14

ܚ
12

I !

10

49 1186928

50 1189816

51 1192704

52 1195593

53 1198481

54 1201368

9929310

9928964

9928617

9928270

9927922

9927573

1195378

1198328

I 201279

1204230

1207181

1210132

83655536

83449557

83244577

83040586

82837579

82635547

10071193

10071944

10071895

10072248

10072601

10072955

84251105

84046586

83843065

83640534

83438986

83238415

9

8

7

6

56

551204256

1207144

57 1210031

58 1212919

59 1215806

60 1218693

N. Co- Sine .

9927223

9926872

9926521

9926169

9925816

9925462

N. Sine

1213084 82434485

1216036 82234384

1218988 82035239

1221940 81837041

1224893 81639786

1227846 81443464

IN. Co Tang.IN . Tangent.

83 DEGREES.

10073310

10073666

10074023

10074381

10074740

10075099

N.Co - Secant)

83038812

82840171

82642485

82445748

82249952

82055090

N. Secant.

4

3

2

1

-



Artificial Sines, Tangents and Secants. 15

O
30

1

M L.Sine . L. Co- Sine

9.0192346 9.9976143

9.0204348 9.9976011

2 9.0216318 9.9975877

39'0228254 9.9975743

4 9.0240157 9.9975609

9.025 2027 9.9975475

9.0263865 9.9975340

L. Secant. L.Co-Secant

10-0023897 10.9807654

10:0023989 19.979 5652

10.0024123 10.9783682

10:0024257 10.9771746

10.0024391 10.9759843

10.0024525 10.9747973

10.2224660 10.9736135

59

58

57

56

55

54

a
n

9.0275669 9.9975205

$ 9.0287442 9.9975069

9 9.0299182 9.9974933

10 9.0310890 9.9974797

119.0322567 9.9974660

12 9.03342129.9974523

10.0024795 10.9724331

10.0024931 10.9712558

10.0025067 10.9700818

10.002,203 10.9689110

10,0025340 10.9677433

10.0025477 10.9665788

53

52

SI

so

49

48

46

139.0345875 9.9974386

149.0357407 9.9974248

15 19.0368958 9.9974110

169.0380477 9.9973971

17 9.0391965 9.9973833

18 9.0403424 9.9973693

10.0025614 10.9654175
47

10.0025752 10.9642593

10 0025890 10.9631042 45

10.0026029 10.9619523

10.0026167 10.9608734 43

10.0026377 10.9596576

44

42

10.0026446 10.9585148

10.0026586 10.9573751

10.0026727 10.9562383

10.0026868 10.9551046

10.002700919.9539739

10-0027190 10.9228462

41

40

39

38

37

36

26

10.0927292 10.9517214

10.0027434 10.9529995

10.0027577 10.9494806

10.0027720 10-9483646

10.0027862 10.9472515

10.002800710.9461412

35

34

33

32

31

30

19 9.0414852 9.9973554

20 9.0426249 9.9973414

21 9.0437617 9.9973273

229.0448954 9.9973132

23 9.0460261 | 9.9972991

24 9.0471538 9.9972850

25 9.0482786 9.9972708

9 6494005 1 9.9972566

27 y.Ogos1949.9972423

28 9:05163549.9972280

299.05274859-9972137

309.093858899971993

31 9.0549661 9.9972849

329.056070699971704

33 | 9.0971723 9.9971559

349.05827119.9971414

35 90593672 9.9971 268

36 9.06046049-9971122

379.0615509 9.9970976

289.0626386 9.9970829

399.0637235 9.9970682

40 | 9.0048057 9.9970535

419.06588529.9970387

42' 9.0669619 9.9970239

439.0080360 9.9970090

44 | 9.0691074 9.9969941

45 9.0701761 9.9969792

46 9.0712421 9.9969642

47 9.0723055 9.9969492

489.0733663 9.9969342

10-0028151 10.9450339

10.0028296 10.9439294

16.2028441 10.9428377

10.0028586 10.9417289

10.0028732 10.9406328

10.0028878 10.9395496

29

28

27

26

25

24

17.0029024 10.938449123
10.002917110.9373614 22

10.0029318 [ 10.9362765 21

10.0029465 10.9351943 20

10.0029613 10.9341148 19

10.002976110.9330381 18

10.0029910 10.9.19640

10.0030059 19.9308926

19.0030208 10.9298239

10 °0030358 10.9287579

10.10305c8 10.9276945

10.0030658 10.9266337

17

16

15

14

13

12

10.0030809 10.9255756

10,0030960 10.9245201

10,0031112 10.9234671

10.0031264 ) 10.9224168

10.0031416 10.9213690

10.0031569 10.9203238

11

10

9

8

7

6 링

499.0744244 9.9969191

509.07547999.9969040

51 9.0765329 9.9968888

329.0775832 9.9968736

53 9.0786310 |9.9968584

54. 9.0796762 9.9968431

559.08071899.9968278

56 9.08175909.9968129

57 9.0827966 9.9967971

58 9.0838317 9.9967817

59 9.0848643 9.9967662

60 9.0858945 9:9967507

L. CoSine. L. Sine

6 DEGRE E S.

L. Tangent L. Co.fang.

9.0216202 10.9783798

2.0228338 10.9771662

9.024044110.9759559

0.0252510 10.9747490

9.026454810-9735452

9.0276552 10-9723448

9.0288524 10.9711476

9'0307464 10.9699536

9.0312373 11.9687627

9.0324249 10.9675751

9.0336093 10.9663907

9.0347906 10.9652094

9.035908810 9640312

9.0371439 10.9628561

9.038315910 9616841

9.0394848 10.9605152

9.0406506 10.9593494

9.0418134 10.9581866

9042973110.9570269

9.0441299 10.9558701

9.0452836 10.9547164

9.2464343 10.9535657

9.0475821 10.9524179

9.0487270 10.9512730

9.0498689 10.9501311

9.0510078 10.9489922

9.0521439 10.9478561

9.053277110.9467229

9.0544074 10'9455926

9.0555349 10.9444651

9.0566595 10.9433405

9.0577813 10.9422187

9.0589002 10.9410998

9.0600164 10.9399836

9.0611297 10.9388703

900622403 10.9377597

9'0633482 10.9366518

9.0644533 10.9355467

9.0655556 10.9344444

9.0666553 10.9333447

9.0677522 10.9322478

9.0688465 10.9311535

9.0699381109300619

9.0710270 10.9289730

9.0721133 10'9278867

9.9131969 ] No.9268531

9.0742779 10.9257221

9.0753563 / 10.9246437

9'076432110.9235679

9.0775053 10°9224947

9.0785760 10.9214240

9.0796441 10.9203559

2.0807096 10.9192904

9.0817720 10.9182274

9.0828331 10.9171669

9.0838911 10.9161089

9.0849466 10.9150534

9.0859996 10.9140004

9.0870901 10.9129499

9.0889981 10.9119019

9.0891438 10.9108562

2. Co- Tang . L. Tangent.

83. DEGRE E S.

10,3031722 10'9192811

10.0031875 109182410

10.0032029 10.9172034

10 *0032183 ] 10.9161683

10,0032338 10.9151357

10.0032493 10.9141095

L Co - Secant. L. Socant.

5

4

3

2

1

M



16 A TABLE of Natural and

с 60

1

M N sine,

1218693

1221581

1224468

: 3 1227355

* 4 1230241

5 :1233128

-61236
015

59

7 DEGREES

N , Tangent. | N, Ca- Tang .

1227846 $ 1443464

1237799 $ 1248071

1233752 81053599

1236705 83860042

1239658 80667394

1242612 80475647

1245566 80284796

N. CA- Sine ,

9925462

9925107

9924751

9924394

9924036

9923678

9923319

58

57

N. Secant, N.Co- Jecant

10075099 82055090

10075459
81861157

1007582081668145
' 10076182 81476048

10076545 81284860

10076909 81094573

10077274 80975182

10077639 80716681

10078005 80529062

10078 372 80342321

10078740 80156450

10079199 79971445

10079479 79787298

56

55

54

N
o

53

52

7 1238901

8 1-241788

91244674

10 **1 247560

il 1250446

12 1253332

9922959

9922598

9922236

9921874

9927511

9921147

1248522

1251474

1254429

1257384

1260339

1263294

80994835

79905756

79717555

79530224

79343758

79158151

51

so

49

48

13

14

15

16

17

18

1256219

1259104

1261990

1264875

1267761

1270646

9920782

9920416

9920049

99 1968

9919313

9918944

1266249

1269205

1272161

[ 275117

1278073

1281029

78973396

78789489

78606423

78424191

78242790

78062212

10079850 79604003

10080222 79421556
10089595 79239950

10089gag | 79059179
10081343 78870238

'19081718 787001 20

47

46

45

44

43

42

1283986

1286943

1289900

1292857

1295815

1298773 -

77882453
77703506

77525366

77348C28

77171486 .

76995735

11008209478521821

10082471 78344335

10082849 78167656

10083228 7799 1778

10083607 ) 77816697

10083983.1 . 77642406

41

40

39

22 38

37

36

27

19 1273531 9918574

20 127 €416 . 9918203

-21 1279301 9917831

1282186
9917459

* 23
1285071

9917096

24 1287956 9916712

25 1.2908411.290841 il 9916337

26 1293725 9915561

1296609 9915584

28 1299494 9919206

'29 1302378 9914828

13052621 19914449

1309146 !: 9914069

232
1311930 9913688

33 | 1313913 9913306

9912923

9912539

36 | 1322564
9812155

1301734

1304689

1307648

1310607

1313566

1316525

76820769

76646584

76473174

76300533

76128657

75957541

10984320 i 7746890Į 35

1008475277296176 34

19985135.11 77124227 : 33

10085519 : 76953047 32

109858241 7678263! 31

10086299 || 76612976 30

w
w
w

30

31 ! 291319484.75787179
1322444 75617567

1325404
75448699

1328364 75280571

1331324 75113178

1334285 74946514

10086677 76444075

16987065 76275923

1098748378498516
1008784275941849
10948232 75775916

10088623375610713

34 1316797

35 | 1319081

28

27

26

252
4

: 39

371325447

+381328330

1331213

40 1334096

1336979

242 1339862

9911770

9911384

9910997

9919609

9910221

9909832

1337246 74780576

1340207« : 74615357

1343168 74450855

13461297428764

1349091 74123978

1352053.73961595.

10089015 75446236

[ 008940875282478
10089802 75119437

10090197 174957196

10090592 - 74797 482

10090988 74634560

23

22

21

20

19

18

41

143

1

1342744

44-5345627

45 / 1348509.1

4513513921

47 1354274

481357156

9909442

9909051

9908659

0908266

9907872

9907478

1355015 :

357977

1360940

1363903

1366866

1369829

737999.09

73638916

73478610

733189893

73160047.

73001780

10091385 74474335

10091783 74314-803

10092382 74155950

1009258273997798

10092983 73840318

10093385 736835 12

17

16

15

14

13

12

49 1360038

50 1352919

1365801

52 | 1368683

531 | 1371564

54 1374445

9907083

9906682

9906290

- 9905892

9905493

9905094

51

1372793

1375757 ·

1378721

1381685

1384650

1387615

72844184

726872550)

72530987

72375378

72220422

72066116

10993783-73527377 II

10094192 73371999 10

10094596 73217102 : 9

100950QC 73062954

10095407 729094601 :37

1ç095814 22756 616 6

1

551 1377227

561| 1380208

57 | 1383089

581385970

coll 1388850

1391731

N. Co.Sine.

9904694

9904293

9903891

9903488

9903084

9902680

N. Sine.

1390580 71912456

1393545 71759137

13965ra 71607056

1399476 71455308

1402442 71304190

1405408 71153697

N. Co-Tang..Tangent.

82. DEGREES,

1009622272604407

10096634 82452859

10097041 7230 1940

10097492 72191653

10097864 72001996

10098276 71892965

N. Co Secant. N. Secant.

5

4

3

2

60 M



Artificial Sines, Tangents and Secants .. 17

O
50

M L. Sine. 1. Co- Sine

9.0858945 9.9967507

9.08692219.9967352

9.0879 473 9.9967196

390889700 9.9967040

4 9.0899903 9.9966884

5 9.0910082 9.9956727

6 9.0920237 9.9966570

2

2. Secant. L.Co- Secanti

10.0032493 10.9141055

10,5032548 19.9130779

10.0032894 10.9120527

10.0032960 10.9110300
100033116 10.9120097

10.0033273 10.9089918
10,2033430 10.9079763

5

m
n
o

59

58

57

56

55

54

53

N
o a 9.0930367 9.9966412

9.0940474 9.9966257

9.09505569.9966096

9.0960615 9.9965937

9.0970651 9.9965778

9.0980662 9.9965619

10.0033588 10.9069633

10.0033746 10.9059526

10.0033904 10.9049444

10.0234063 10.9039385

[ 0,0034222 10.9029349

10.0034381109019339

15

NI

12

52

SI

50

49

48

47

46

139.0990651 9.9965419

14
9.1000616 9.9965299

15 9.1010558 9.9965138

16 9.1020477 9.9964977

17 9.1030373 9.9964816

18 9.1040246 9.9964655

10.0034541 10 9009349

10.0034701 10.8999384

10.6034862 10.8989442

10.0035023 10,8979523

10.2035184 10.8969627

10.0035345 10.8959754

45

44

43

42

19 9.1050096 9.9964493

20 9.1059924 9.9964330

21 9.1069729 9.9964167

22 9.1079512 9.9964004

239.1089272 9.9963841

24 9.1099010 9.9963677

10.0035507 10.8949904
41

10.003537 10.8940076
40

10 0035833 10 8930271
39

10.0035996 10.8920488 38
10.0036.59 10.891c728

37
10.1036323 10.8900990

36

10.0036187 10.8891274

35
10.0036652 10.8881580

34
10.0036857 10.8871908

33
10.0036982 10:8862258

32
10.0037148 10.8852630

31
10-0037314 10,884 3023

30

252.1108726 9.9963513

26 9.1118120 9.9963348

27 y.11280929.9963183

28 9.1137742 9.9963018

29 9.1147370 9.9962852

30 9.1156977 19.9952686

31 9.1166562 9.9962519

329.1176125 9 9962352

33 9.1185667 9.996218

34
9,1195188 9.9962017

91204688 9.9961849

36 9.1214167 9.9961681

m
m
m
m
m
m

m
t
r
o

37 9.1223624 9.9961512

9.1233061 9.9961343

39 9.1242477 9.9961174

40 9.12918729.9961004

41 9.12612469,9960834

42 / 9-1270600 9.9960663

21

43 9.12799349.9960492

44. 9.1289247 9.9960321

45 9.12985399.9960149

46 9.13078129.9959977

47 9-13170649.9959804

489.1326297 9.9959631

10.0037481 10.5833438
29

10.0037648 10.8823875 28

10.0037815
10.8814333

27
10 0037983 10.8804812

10.0038151 10.8795312 25

10.0038319 10.8785833
24

IC -5038488 10.8776376
23

IC.0038657 10.8766939
22

10.0038826 10.8757523

10.5538996 10.8748128 20

10.0039165 10.8738754

49 9.13355299.9959458

go 9.1344702 9.9959284

51 9.1353875 9.9959111

52 9.1363028 9.9958936

53 9.13721619.9958761

549.1381275 9.9958586

55 9.1390370 9.9958411

S69.1399445 9.9958235

57
91408soi 9.9958059

589.1417537 9.9957882

9.1426555 9.9957705

60 7.1435553 9.9957528

L. Co - Sine L. Sine

59

7. DEGRE E S.

L. Tangent L. Co.lang .

9.0891438 10.9108562

9.0901869 10.9098131

9.0912277 10.9087723

9.0922660 10.9077340

30933020 10.9066980

9.0943395 19'9056615

9.0953669 10.9046333

9.0963955 10.9036015

9.0974219 10.9025781

9.0984463 10.9015540

9.0994678 10'9005322

9.1004872 10.8995128

9.1015014 10.8984956

9.1025192 10.8974808

9.1035317 10.8964583

9104542 10.8954580

9.1055500 10.8944560

9.1065557 10.8934443

9.1075591 10.8924409

9-1085604 10.8914396

9.1995591 10.8904406

9.1105562 10.8894438

9.1115503 10.8884492

9.1125431 10.8874569

9.1135333 10.8864667

9.1145213 10.885 +787

9.1155072 10.8844928

9'1161909 10.8835091

9.1174724 10.8825276

9.118451810.8815482

9.119429110.8805709

9 •1204043 10.8795957

9.1213773 10.8786227

9.1223482 10.8776518

9.1233174 10.8766829

0.1243837 10.8757161

9.1252406 10.8747514

9.1 262112 10.8737888

9.1271718 10.8728282

9.1281303 10.8718697

9.129086 ) 10.8709132

9.1300413 10.8699587 )

9.1 309937 16.8690063

9.1319442 10.8580558

9.1328926 108671074

9.1338391 10.8661609

9 *1347835 10.8652165

9.1357265 10.8642740

9.1366665 10.8633335

19

10.0039337 10.8729490 18

10.0039508 10.8726066
17.

10.0039697 10,8710753 16

10.2039851 10.8701461

10.004002310.8692188

10.2040196 10.8682936

10.0040369 10.8673703

10.0040542 10.8664491
Il

10.0040715 | 10.8655298
70

10.2040889 10,8646125
9

10 °0041064 10.8636972 8

16.041239 10,8627839
7

10.0041414 10.8618725 6

10,0041589 | 10.8699630)
5

10.0041765 17 8600555
4

19,0041941 10.8591499
3

10,0042118 10.8582463
2

10,0042295 10.8573115

10.0042472 103564447

L.Co - Secant. L. Secant. M

5
4
3
2

9.1376051 10.8623949

9.1335417 10 8614583

9.1394764 10.8605236

9.1404092 | 10.8595908

9.1413400 10.8586600

9.1422689 10.8977311

9.1431959 10.8968041

9,1441210 10.8558790

9.1450442 10.8549558

9.1459655 10.8540345

9.1468850 10.8531150

9 *7478025 10.8521975

L. Co - Tang.' I. Tangent.

82 D E G R E E S.
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18 A TABLE of Natural and

N. dine

O

I

990186
9

99014
62

58

1391731

1394612

1397492

1400372

1403252

1406132

1409012

3

4

5

6

57

71411892

8 1414772

91417051

1420531

II 1423410

121426289

8 DEGRE E S

N. Co- Sine N. Tangent. N.Co- Tang. N. Secant N Co- Secant.

9902630 1405408 71153697 10098276 74852965 69

9902275 1408374 71003826 JU098689 7.1794556 59

1411341 708 54573 10099103 71556764

1414308 70705934 17099518 71409587

9901054 1417275 70557905 10099934 71263019 56

9900645 1420243 704 10482 10100351 71117058 55

9900235 1423211 70263662 10100769 7097 1700 54

9899826 1426179 70117441 10101188 70826941
539

9899415 1429147 69971806 10101607
70682777

52

9899003 1432115 69826785 10102027 70539205 51

989859
0

1435084 69682335 101.92448 70396220 50

9898176
1438053 69538473 10102870 70253820

9897762 1441022 69395192 10103293 701 1 2001

9897347 1443991 69352489 10103717 69970760 47

9896931 1446961 69110359 10104142 6,830092 46

9896514
1449931 68968799 10101568 69589994

45

9896096 1452901 68827807 10174995 69550464 44

9895677 1455871 68687378 10125423
69411496 43

9895257 1458842 68547508 10105851 69273089 42

42

48

13
1429168

14 1432047

IS 1434926

16 | 1437805

17 1440684

18 1443562

19

20

21

22

23

24

1446440

1449319

1452197

1455075

1457953

1460830

9894837

9894416

9893994

9893571

9993147

9892723

1461813

1464784

1467755

1470727

1473699

1476671

68408196

68269437

68131227

67993565

67856446

67719367

10106230

10106710

10107141

10107573

10103006

TOI08440

69135239

68997942

68861195

68724995

68589338

68454222

39

38

37

36

25 1463708

26 1466585

27
1469463

28 1472340

29
1475217

301478094

9892298

9891872

9891445

9891017

0890588

9890158

1479644

1482617

1485590

1488563

1491536

1494510

-67583826

67448319

67313341

67478891

67044966

66911562

Tor08875 68319642

10109311 68185597

10109747 68052082

101 10184 67919095

IOTF0622 6778663

101H1061 67654691

35

34

33

32

31

30

w
w
w
w
w
w

31 1480971

32 1483848

331486724

34 1489601

35 1492477

36 1495353

9889728

9889297

9888865

9888432

9887995

9887563

1497484

1500458

1903433

1506408

1509383

1512358

66778677
66646307

66514449

66383100

66252258
66121919

or 1501

1o111942

10112384

10112827

10113271

10113715

67523268

67392360

67261965

67132079

67002699

66873822

29

28

27

26

25

24

37 1498230

381501106

39 1503981

401506857

41 1509733

42 1512608

9887128

9886692

9886255

9885817

9865378

9884938

1515333

1518309

1521285

1524261

1527238

1530215

65992080

65862739

65733892
65605538

65477672

65350293

10114160

10114606

10115053

10115 Soi

10115950

10116402

66745446

66617568

664901 84

66363293

66236890

66110973

23

22

21

20

19

18

43 1515484

1518359

45 1521234

46 1524109

47 1526984

48 1529858

9884498

9884057

9883615

9883172

9882728

9882283

1533192

1536189

1539147

1542125

1545103

1548082

65223396

65096981

64971043

64845581

64720591

64596070

10116851

101 17303

101 17756

IOI 18 209

10118663

TOI 19118

65985540

65860587

65736112

65612113

65488586

65365528

17

16

15

14

13

12

I

10

49 1532733

50 1535607

51 1538482

52 1541356

53 154423 ?

54 1547104

9881838

9881392

9880945

9880497

9880048

9879598

1551061

1554040

1557019

1559998

1562978

1565958

64472017

64348428

64225301

64102633

63980422

63858665

10119574

10120031

10120489

10120948

! 10121408

10121969

65242938

65120812

64999148

64877944

64757191

64636901

9

7

6

3154517052 5

4

3

55 1549978

56 1552851

57 1555725

581558598

59 1561472

601964345

N Co - Sine.

9879148

9878697

9878245

5877792

9877338

0876883

N. Sine.

1568938 63737359

1971919 63616502

1574900 63496092

1577881 63376126

1580862 63256601

1583844 63137515

IN Co Tang . N. Tang ent.

81 DE GRE E S.

| 10122331 645 17059

10122793 64397666

10123256 64278719

10123720 64160216

10124185 64042154

10124651 63924532

IN : Co - Secantil N. Secantı.

1

M



Artificial Sines, Tangents and Secants. 19

O
30

, 1

2

M L. Sine . L. Co- sine

9.1435553 9.9957528

9.1444532 9.9957350

9.1453493 | 9.9957172
3 9'1462435 99956993

49.1471358 9.9956815

51 9.14802629.9956635

69.1489148 9.9956456

59

58

L. Secant, L. Co- Secant

10.0042472 10.8564447

10.0042650 10.8555468

10.0042828 10.8546507

10.0043007 10,8537565

10.9043185 10.8528642
10.0043365 10.8519738

10.7743544 10.8510852

10.0043724 10.8501985

10.0043905 10.8493136
10.7044085 10.8484306

10.0044266 10.8475493

10.0044448 10.8466699

10.0344630 10.8457924

57

56

55

54

53

52

51

IO

50

49

48

79.1498015 | 9.9956270

8 9.1506864 9.9956095

9 9.1515094 9.9955905

9.1 $ 24507 9.9955734

II 9.1533301 | 9.9955552

12 9.1542076 9.9955370

13 9.1550834 9.9955188

14 9.1559574 9.9955005

15 9.1568296 | 9.9954822

16 9.1577000 9.9954639

179.15856869.9954455

18 9.1594354 | 9.9954272

108499165
47

46

45

44

43

42

19
41

40

39

38

37

36

9.1603005 | 9.9954087

20
9.16116299.9953902

21 9.1620254 9.9953717

22 9: 1628853 9.9953531

23
9.16374349.9953345

249.16459999.9953159

25 9.165 4544 9.9952972

269.1663074 9.9952785

27 9.16715869.9952591

289.1680081 9.9952409

29 9.1688559 9.9952221

309.1697021 9.9952033

j 35

34

33

32

31

30

2

1

29

28

27

26

25

24

23

22

21

20

19

18

31 9.1705465 9.9951844

329.1713893 ) 9 9951654

339.1722305 9.9951464
349.1730699 9.9951274

35 91739077 9.9951084

36 9.1 747439 9-9950893

37 0.1755784 9.9950702

38
9.17641129.9950510

39 9.1772425 9.9950318

40 | 9.1780721 9.9950126

41 9.1789001 9,9949933

42 9-1797265 9.9949740

43 9.1805512 ) 9.9949546

44 9.1813744 9.9949352

45 9.18219601 9.9949158

46 9.1830160 9.9948964
47 9-1838344 9.9948769

48 9.1846512 9.9948573

499.1854665 9.9948377

50 9.1862802 9.9948181

51 9.1870923 9.9947985

52 9.18790299.9947788

53 9.1%87120 9.9947591

549.1895195 9.9947393

17

16

15

14

13

12

II
ܘ

ܬ

ܬ

ܗ

ܘ

55

56

57

9.1903254 9.9947195

9.1911299 | 9.9946997

9.1919328 9.9946798

9.1927342 9.9946599

9.1935341 9.9946399

9.19433249:9946199

L. Co - Sine 1. Sine

58

5

4

3

2

8 D E G R E E S.

L.Tangent L. Co.Tang.

9.1478025 10.8521975

9.1487182 10.8512815

9.1496321 10.8503979

9.1505441 10.8494559

9.1514543 10.8485457

9.1523627 10'8476373

3.1532692 10.8467303

9'1541759 10.8458261

9.1550769 11.8449231

9.1559780 10.8440220

9.1568773 10.8431227

9.1577748 10.8422252

9.1586706 10.8413294

9.1595646 10.8404354

9.1604569 10.8395431

9 *1613473 10.8386527

9.1622361 10.8377639

9.163123110.8368769

9.1640083 10.8359917

10.004412 10.8449166

10.0044995 10.8440426

10 0045178 10.8431704

10.0045361 10.8423000

10.0045545 10.8414314

10.0045729 10.8405646

9-1648919 10.8351081

9.1657737 10.8342263

9.1666538 10.8333462

9.1675322 10.8324678

9.1684089 10.8315911

9.1692839 | 10.8307161

9.1701572 10.8298428

9.1710289 10.8289711

9.1718989 10.8281011

9.1727672 10.8272328

9.1736338 10.8263662

9.1744988 10.8255012

10.0045913 10.8396995
10.0046098 10.8388361

10.0046283 10.8379745

10.0046469 10.8371147

10.0046655 10.8362566

10-0046841 10.8354602

10.0047028 10.8345456

10.0047215 10.8336926

10.0047403 10.8328414

10.0047591 10.8319919

10.0047779 10.8311441

10.0047967 10,8302979

10-0048156 10.8294534

10.0048346 10.8286107
10.004853610-8277695

10.0048726 10.8269301

10.0048916 10.8260923

10.0049107 10.8252561

9.1753622 10.8246378

9.1762239 10.8237761

9.1770840 10.8229160

901779425 10.8220575

9.1787993 10,8212007

9.179654610-8203454

9.1805082 10.8194918

9.1813502 10.8186398

9.1822106 10.8177894

9.1830595 10.8169405

9.1839063 10.8160932

9.1847525 14.8152475

19.0049298 10.8244216

10.0049490 10.8235888

10.0049682 10.8227575

10.0049874 10.8219279

10.0050067 10.8210999

10.0050260 10.8202735

9.1855966 10.8 144034

9.1864392 108135608

9.1872802 10.8127198

9.1881196 10.8118804

9 * 1889575 10.8110425

9.1897939 10.8102061

10.0050454 10.8194888

10.0090648 10.8186256

10.0050842 10.8178040

10 *0051036 10.8169840

10.0051231 10.8161656

10.0051427 10.8153488

10,0051623 10.8145335

10,0051819 10.8137199

10,0052015 10.8129077

10,0052212 10.8120971

10,0052409 19,8112889

10.0052607 10.8104805

9.1906287 10.8093713

9.1914621 10° 3085379

9.1922939 10.8077061

2 1931241 10.8058759

9.1939529 10.8060471

9.1947802 10.8052198

10.3052805 10.8996745

10,0053003 10.8088701

10.0053202 10.8080672

10 °0053401 10.8072658

10.0053601 10.8064659

10,0053801 10.8056676

L.CoSecant. L. Secant.

9.1956059 10.8043941

9.1964302 10.8035698

9.1972530 10.8027470

9.1980743 10.8.19257

9.1988941 10.8011059

9.1997125 10.8002875

L. Co-Tang. L. Tangent.

81 D E G R E E S.
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20 A TABLE of Natural and

M

60
0

59

58

57

56

55

54

53

52

51

II

50

43

48

13
47

46

45

44

43

42

41

40

39

38

37

9 DEGREES

N. Sine N. Co- Sine N , Tangent, N.Co- Tang . N. Dicant N Co -Jecani .

1564345 9876833 1583844 63137515 10124651 63924522

I
1567218 9876428 1586326 63018866 IUI 25118 63807347

2 1570091 9875972 1589808 62900651 10125586
63590595

3 1572963 9875515
1592791 62782868 10120055

63574276

4 1575836 9875057 1595774 62665514 1126525 63458386

5
1578708 9874598 1598757 62548588

63242923
10126296

61581581 9874138 1601740 62432086 10127407
63227884

1584453 9873677 1604724 62316007
7

10127939 63113269

8 1587325 9873216 1607708 62200347 1028112
62999073

98727541590197
1610692 62085106 10128385 62885295

9

1593069IO 9872291 1613677 61970279 10129361 62771933

1595940 9871827 1616662 61855867 10129837
62658984

12 1598812 9871362 1 619647 61741865 10130314 62540436

1601683 9870897 1622632 61628272 10130792
62434316

987043114 1603555 1625617 61515085 10131271
62322594

1607426
16286239869964IS

61402303
62211 27510131751

16 1610297 9869496 1631589 61289923 10132231
62100359

171613167
9869027 1634576 61177943 10132712

61989843

iś 1616033 9868557
1637563

61066360 10133194
61879725

161890319
9868086 1640550

60955174
6177000310133677

1621779 986761520 1643537 60844381 10134161
61660674

1624650 986714321
1646525 60733979 10134646

61551736

1627520 986667022
1649513 67623967 10135132 61443159

23 1630390 9866196
1652501 60514343 10135619 61335028

1633260 986572124
1655489 63405103 61227253IOI 36107

9865246
1658478 60296247

25 1636129
10136595 61119861

26 1638999 9864770 1661467 60187772 61012850
10137284

1041803 9864293
1664456 60079676

27

10137574 60906219

164473828 9863815
1667446 59971957

10138065 60799964

986333629 1647607 1670436 59864614 10138557 60694085

16,0476 9862856
1673426 597 57644 10139050

30

60588583

1653345
16764169862375

59651045 10139544
31

60483445

1656214 9861894 1679407 59544815
10140039 60378680

1659082 9861412 1682398 59438952 10140535

33

60274282

1661951 16853899860929 59333455 10141032

34

60170250

1664819 9860445
1688381 59223322 10141530

35

60066581

36 1667687 9859960 1691373 59123550 10142029 59963274

1670555 9859474
1694365 59019138 12529

593603 26

1673423 9958988 1697358 58915084 10143029 59757737

1676291 9858501 1700351
58311386 10143530

39

59655504

1379159 9858013 1703344 58708042 10144032 59553025

1682026 9857524 1706337 58605051 10144535
59452098

1684894 9857034
42

1709331 58502410 10145039
59350922

9856544
1712325

58400117
43 1687761

10145541 59290095

1690628 9856053 1715310
58298172

44

10146050 59149614

985556145 1693195
1718314 58196572 10146557 59049479

0855068
58095315172130946 1696362

10147064 58949688

98545741699228 1724304 57994400 TO147572 58850238

47

98540791702095
578938251727300

48

10148081 58751128

1704961 0853583
1730296 57793588

49

10148591 58652356

1707828 9853087
1733292 57693688

50

10149102 58553920

1710694 9892590
1736288 57594122

91

10149614 58455820

1713560 9852092
1739285 57494889 10150127 58358053

9351593531716125
1742282 57395988 10150641 58260617

98510931719291
57297416

54
1745279

10151156 58163510

9850592 1748277 57109173 10151672
55 | 1722150

58066732

1725022 9850091 17512754 57121256 10152189 57970287

9849589571727887
1754273 57003663 57874153IoI52727

5849086 175727258 1730752 56906394 ,
10153226 57778350

1760271
98485821733617

56809446
10153746 57682867

59

984807760 1736482
1763 270 56712818 16154267 57587705

N Co. Sine .

N. Secant

N , Sine
N. Co Tang. N. Tangent. NCo- Secant.

80 DE GRE E S.

35

34

33

32

31

30

29

28

27

26

25

24

23

w
w
w

.

40

41

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

52

50

5

4

3

2

1

O

M



Artificial Sines, Tangents and Secanes. 21 .

O 60

1

M t, Sine. L. Co.Sine.

9.1943324 9.9946199

9.19512y3 | 9.9945999

29.1959247 9.9945798

3 9.1967186 9.9945597

49.19751109.9945395

59.1983019 9.9945194

69.19909139.9944992

59

L. Secant. \ Cc - Secant. !

10.0053801 10.8056676

10-0054001 10,3048707

10.0054202 10.8040753

10'0054403 10.8032814

10.0054604 IC.C024890

10.0054806 10.8016981

16.2055008 10.Sco9087

58

57

50

55

54

53
79.19987939.9944789

8 9.2006658 9.9944587

99.2014509 9.9944383

9,2022345 9.9944180

It 9,2030167 9.9943975

129.2037974 9.9943771

10.0 : 55211

10.0055413

10.0055617

10.0655820

10.0050025

IU'O056229

10.800 1 207

10.7993342

19,7985491

10.7977655

10.796,833

10.7962026

10

52

51

so

49

48

13 | 9.2045706 9.9943566

14 9 :2053545 9.9943361

15 9.2061 309 9.9943156

16 9'2069059 9.9942950

17 9.2076795 | 9.9942743

18 9.2084516 9.9942537

10.0056434

10.0056639

10.0056844

10.0057050

10.0057227

10*0057462

167954234

10.79.6455

10.793991

10.7920941

10.7923205

1.7915484

46

45

44

43

42

41
4

40

199.2092224 9.9942330

20 9,2099917 19.9972122

21 9.2137597 9.9941914

229.2115263 9.9941706

23
9.2122914 9.9941498

24 9.2130552 9.9941289

10.0057670 10.7907776

0.0057873 10.790.083

10.0058086 10.7892403

10.0058294 10.7884737

10.C058 : 02 10.7877586

10.0098717 17.7869448

39

38

37

36

35

34

33

32

31

25 9.2138176 9.9941079

26 9.2145787 9.9940870

27 9.2153384 9.9940659

28 9.2160967 9.9940449

29 y.2108536 9.9940238

369.2176092 9.9940027

31 9.2183635 99939815

329,2191164 9.9939603

33 9.2198680 9.9939391

34 9.2206182 9.9939178

35
9.2213671 | 9.9938965

36 9.2221147 9.9938152

21
37 9.2228609 9.9938538

35 9.2236059 9.7938324

39 9.22 + 495 | 9.9938r09

40 9.2250918 9.9937894

41 9.2298328 9.9937679

42 9.2265725 9.9937463

10.0058921 10.7861824

10.0059130 10.7854233

10.0059341 10.7846616

10.0059551 107339033

10.0059702 10.7331464

10.0059973 10-7823908

10.0060185 10.7816365

10.0060397 10.7808836

10.0060609 10.7801320

10.0060822 10.7793818

10•3061035 10.7786329

10.0061248 10.7778853

29

28

27

26

251

24
-C

23

22

21

20

19

18

2

17

16

35

14

13

12

43 9.2273110 9.9937247

44 9.2280431 | 9.9937030
45 19.22878399.9936813

46 9.2295185 9.9936596

47 9.2302518 9.9936378

48 9.2309838 9.9936163

13
49 9.23171459.9935242

50 9.23244409.9935723

51 9.23317229.9935504

52 9.2338992 9.9935285

53 9,2346219 9.9935065

54 9.2353494 | 9.9934844

I

10.

9

8

7

6

55 9.2007269.9934624

569.2367946 | 9.9934403

57 9.2375153 | 9.9934131

58 9.2382349 9.9933959

59 9.2389532 9.9933737

65 9.23967029.9933515

L. Co - Sine. L. $ ine.

9 DEGREES.

2. Tangent L.Co-Tang .

9.1997125 10.8002875

9.2005294 10.7994706

9.2013449 | 10.7986551

9.2021588 10.7978411

9.2029714 10.797 286

9.2037825 10 *7962175

9'2045922 10.795407
8

912054004 17.7945995

9 :2062072 | 10.7937923

9. 2070126 10.7929874

9.2078165 10 7921835

9.2086191 10.7913859

9.2094203 19.7905797

9,2102200 10.7897800

9.2110184 10.7889816

92118153 10.7881847

9.2126109 | 10.7873891

9.2134051 10.7865919

9.2141980 10.7858020

9.2149897 10.7850.00

9.2157795 19.7842 205

9.2165683 10.7834317

9.2173556 10,78 26444

2.2181417 10-7818583

9 :2189264 10.7810736

92197097 10.7802903

9,2204917 | 10:7795083

9,2212724 10.7787276

9.2220518 10.7779482

9: 2228298 10.7771702

9 :2236005 | 10.7763935

9.224381910.7756181

9.2251561 10.7748439

9,2259289 10.7740711

9.2267004 10,7732996

9.2274706 | 107729294

9.2282395 10° 771 7605

19 2290071 10.7709929

9.229773510.7702265

9.2305380 10.7694614

9.2313024 10.7686976

9 :2320650 10.7679350

9.2325262 10.7671738

10.0261462 10.7771391

10.0061676 13.7763911

10.0061891 10.7750505

10.0062106 12.7749052

10.0062321 10.7741672

10.0062537 10.7734275

9 :2335863 10.7664137

9.2343451 10.7650549

yo2351026 10.7648974

962358 ; 89 10.7641411

9.2366139 10.7633361

9.2373678 10.7626322

10.0462753 10.7723890

10.0062970 10.7719519

10.0063187 10.7712161

10.0063404 10-7704815

10.0063622 10.7697482

10,0063840 10.7690162

9.2381203 16.7618797

962388717 10.7611283

962396218 107603782

.2403708 10.7596292

9.2411185 10,7588815

92418650 | 10.7581350

10.0064758 10.7682855

10.0064277 10.7675560

10.C064495 10.7668278

10.0064715 10.7661008

10.000 $735 10.7653751

10.0065156 107646506

9.24,26103 10.7573897

9.2.433543 10.7566457

9.2442972 10.7559028

2-448389 10.7551611

9.2455791 10.7544206

9.2463188. 10.7536812

L.C. lang. 1. Tangent

do DEGRE E S.

10.0065376 10.7639274

10.0065597 10.7632054

10,0065819 10.7624847

10.0066941 10.7617651

10.0065253 10.7010468

100066485 10.7603298

L.Co Secant L. Secant

O
N
.
W

A
M

M



2 Ź A TABLE of Natural and

IO

M

O 60

1 5749 2861 59

D E G R E E S.

N. Tangent.IN. Co - Tang.

1763279 56712818

1766269 50016579

1769269 56520916

1772269 56424838

1775269 56329474

1778270 56234421

1781271 56139880

N sine .

1736482

1739346

1742211

1745095

1747939

1750803

1753667

2

N. Co - Sine

9848077

9847571

9847065

9816558

9846050

9845541

9845031

N. Secant. N. Co. Secant

1915426757587705

10154788

10155310 57398333

10155833 57304121

10156357 57210223

10156882 57116636

10157408 57023360

3

4

5

6

58

57

56

55

54

7

8

9

10

1756531

1759395

1732258

1765121

1757984

1770847

9844521

9944010

9843198

9812945

9842471

9841956

1784-72

1787274

1790276

1793278

1796281

1799284

56045247

55951121

55857302

55763786

55670574

55577663

10157935

fo158463

10158992

10159521

10160051

10160582

56930393

56837734

56745380

56653331

56561584

56470140

53

52

51

50

49

48

11

12

13

14

15

16

17

18

1773710

1776573

1779435

1782293

1785160

1788022

9841440

9940924

9840407

9839889

9839370

9838850

1802287

1805291

1808295

1811299

1814303

1817308

55485052

55392740

55300724

55209005

55117579

55026446

10161114

10161647

1016218 ,

10162716

10163292

10163789

56378995

56288148

56197599

56107345

56017386

55927719

47

46

45

44

43

42

19

20

21

22

23

24

1790884

1793746

179607

1799469

1802330

1805191

9838329

983788

9837286

9836763

9936239

9935714

1820313

1823318

1826324

1829330

1832336

1835343

54935604

54845052

54754788

54664812

54575121

54485715

10164327

10164866

10165406

10165946

10166487

10167029

55838343

55749258

55660460

55571950

55483726

55395786

41

40

39

38

37

25
1808052

26 1810913

27
1813774

28 1816635

29
1819495

1822255
30

9835189

9934663

9834136

9833608

9833079

9832549

1838350

1841357

1844365

1847373

1850381

1853390

54396592

54307750

54219188

54130906

54042901

53955172

10167572

10168116

10168661

10169237

10169754

10170302

55308129

55220754

55133659

55046843

54960305

54874043

35

34

33

32

31

30

29

1828075

1830935

28

31
1825215

32

33

34 1833795

35

36 1839513

9832018

9831497

9830955

9830422

9829888

9829353

1856390

1859408

1862418

1865428

1868438

1871449

53857718

53780538

53693630

53606993

53520626

53434527

10170851

10171401

10171952

10172901

10173056

10173609

54788055

54702342

54616901

54531731

54446831

54362199

1836654

27

26

25

24

37

38

39

40

41

42

1842373

1845232

1848091

1850949

1853803

1856666

9828817

9828281

9827744

9827206

9826667

9826127

1874460

1877471

1880483

1883495

1886507

1889520

53348696

53263131

53177830

53092793

53008018

52923505

10174163

10174713

10175274

15175831

10176389

10176948

54277835

54193737

54109903

54026333

53943026

53859979

23

22

21

20

19

18

43
1859524

44
1862382

45
1865240

45 | 1868093

47
1870956

48 | 1873813

9825587

9825046

9824504

9823961

9823417

9822872

1892533

1895546

1 998559

1901573

1904587

1907602

52839251

52755255

52671517

52588035
52504809

52421836

10177508

10178069

10178631

10179194

10179758

10180322

53777192

53694664

53612393

53530379

53448620

53367114

17

16

15

14

13

12

I

49 1876670

50
1879527

51 1882384

52
1885241

53 1888093

541890954

9822327

9821781

9821234

9820686

9820137

9819587

1910617 ,
1913632

1916648

1919664

1922680

1925696

52339116

52256647

52174428

52092459

52010738

57929264

10180887

10181453

10182520

10182588

10183157

10183727

53285861

53204860

53124109

53043608

52963354

52883347

II

10

9

8

7

6

55 1893811

561896667

57 1899523

1902379

59 1905234

60 1908090

N. Co - Sire,

58

9819036

9818485

9817933

0817380

0816526

9816271

N. Sine.

1928713 51848035

1931730 51767051

1934748 51686311

1937766 51605813

1940784 51525557

1943803 51445540

IN .Co-Tang . I N. Tangent.

79 DEGREE &.

10184293

10184870

10185443

101 86017

10186592

10187168

N. Co- Secant.

52803587

52724070

52644798

52565768

52486979

52408431

N. Secant.

5

4

3

2

I

M

1

1



Artificial Sines, Tangents and Secants. 23

M L. Sine. L. Co.Sine.

o 9.2396702 9.9933515

19,2403861 99933292

29.2411007 9.9933068

39.2418141 9.9933845

49.2425264 9.9932621

5.9.2432374 9.9932396

69.2439472 9.9932171

2. Secant, 4. Co - Secant.

10.0066485 110.7603298 60

10-0066708 10.7556139 59

10.0066532 10.7588993
58

10 *0067155 10.7581859 57

10.0067379 10.7574736 50

10.0067604 10.7567626 55

10.0067829 10.7560528 54

10.006854

10.0068280

10.0068506

10.0068732

10.0068959

IU'0069186

10.7553442

10.7546368

10,7539305

10.7532254

10.7525216

10.7518189

53

52

51

IT 49

48

79.2446558 9.9931946

8 9.24536329.7931720

9 9.2400595 9.9931494

10 1 9,24677469.9931268

9.2474784 9.9931041

12 | 9.2481811 | 9.9930814

9.2488827 9.9930587
13

14 9'24958309.9930359

15 19.2502822 9.9930131
169.2909803 9.9929902

17
9.25167729.9929673

18 9.25237299.9929444

47

46

10.0069413

10.0069641

10.0069869
10.0070098

10.0070327

10.0070556

10.7511173

10.7504170

10.7497178

10.7490197

19.7483228

1007476271

45

44

43

42

10.0070786 10.7469325 41

40

39

10.0071016

10.0071247

10.0071478

10.007 1709

10.0071971

10.7462391

10.7455468

10.7448556

10.7441656

10.74347671

a
n

10.0072173 10.7427899

10.0072405 10.7421023

10.0072638 10.7414168

10.0072871 10.7407324

10.0073105 10:7400491

10.0073339 10-7393679

35

341

33

32

31

30

31

32

9.2530675 9.9929214
19

20 9.2537679 9.9928984

21 9.25445329.9928753

22 9.2551444 9.9928522

23 9.2558344 9.9928 291

24 9.2565233 9.9928059

25
9.25721109.9927827

26
9.2578977 9.9927595

27.9.25858329.9927362
28 9.2592676 9.9927129

29 9.25995099.9926895

9.2606330 9.9926661
30

9.26131419.9926427

9.26199419.9926192

9.26267299.9925957
33

9.2633507 9.9925722

9,2640274 9.9925486
35

36 9.2647730 949925250

9.2653775 | 9.9925013
37

339.26605099.9924776

399.2667232 2.9924539

409.2673945 2.9924301

419.2680647 9.9924063

42 19.2687338 9.9923324

9.2694019 9.9923585
43

9.27006899.9923346

45 9.2707348 | 9.9923106

46 9.2713997 2.9922866

47 9.2720635 | 9.9922626

48 9.2727263 9.9922385

10.0073573 10.7386859

10.0073808 10.7380059

10.0074043 10.7373271

10.0074278 10.7366493
10.0074514 10.7359729

10.0074750 10.7352970

29

28

27

34,
26a

n
i

w

25

24

23

22

21

20

19

18

10.0774987 10.7346225

10.0075224 10.7339491

10.0075461 10.7332708
10.0075699 10.732605 $

10.0075937 10.7319353

10.0076176 10.731 2662

10.0076415 10.7305981

10.0076654 10.7299311

10,0076894 10.7292652

10.0077134 12.7286003

10.0077374 10.7275365

10,0077615 10.7272737

44

17

16

15

14

18

12

IJ

49 9.2733880 9.9922144

50 9.2740487 9.9921902

51 9.2747083 9.99 21660

529.27536699.9921418

53 9.2760245 9.9921175

54.9.27668119.9920932

10.007785610.72061 20

10.0078098 10.7259513

10.0078340 10.7252917

10,007858210-7246331

10.0078825 10*7239755

10.0079068 10.7233189 6

.

N
W
A
M

10 DEGREES.

L. Tangent L. Co-Tang.

19.2463188 107536812

19.2470569 10.7529431

19.2477939 10.7522061

19.2485297 10.7514703

19.2 492643 10.7507357

9.2499978 10 *7500022

1992507301 10.7492699

9.2514612 10.7485388

9 :2521912 | 10.7478088

9.2529200 10.7470800

9.2536477 10 7463523

9,2543743 10.7456257

9.2550995 10.7449003

9,2558240 10.7441760

9.256547210.7434528

9:2572691 | 19.7427308

9.2579701 10.7420099

9.2587099 10.7412901

9.2594285 10.7497715

9.2601461 10.7398539

9.2608625 | 10.7391375

9.2615779 10.7381221

9.2622921 10,7377079

9,26 3005310-7369947

9,263717310-7362827

2 2644283 10.7355717

9.2651382 19.7348618
9.2658470 10.7341530

9.2065547 10.7334453

9 2672613 10.7327387

9.2679669 | 19.7320331

9.2686714 10.7313286

9.2693749 10.7306251

9.2700772 10.7299228

9.2707786 10.7292214

9.2714788 | 10 7285212

9.2721780 167278220

9° 2728762 | 10.7271238

9.2735733
10.7264267

9 :2742693 16.7297306

9.2749644 10.7250355

9.2756584 Ip.7243416

9.2763514 10.7236486

9.2770434

9.2777343

9.2784242

9.2791131

9.2798009

9.2854878

10.7229566

10.7222657

10.7215758

10.7208869

10.7201991

0.7195122

9.2811736

9.2818585

9.2825423

9.2832251

9.2839070

9 2845878

10.7188264

10.7181415

10.7174577

10.7167749

10,7160930

10.7154122

55 9.2773366 9.9920689

56 9.2779911 | 9.9920445

57 9.2786445 | 9.9920201

58 9.2792970 9.9919956

59 9.2799484 9.9919711

60 9.27059889-9919466

L. Co- Sine L. Sine.

9.2852677 10.7147323

9.2859466 10.7140534

9.2866245 10.7133755

9.2873014 10.7126986

9.2879773 10.71 20227

9.2886523 10.7113477

L.CoLang . L. Tangent

70 DEGRE
ES.

10.0079311 10.7226634

10.0079555 10.7220089

10,0079799 19.7213555
10.0080044 10.7207030

Po.co80289 10.7200516

10.0080534 10.7194012

L. Co Secant L. Secant.

-

o

M



24 A TABLE of Natural and

II

M

o 60

1

2

3

4

5

6

N bine.

1908090

1910945

1913800

1916655

191951 )

1922365

1925220

N. Co - Sine.

9816274

9815716

9815160

9814603

9814045

9813486

9812926

D E G R E E S.

N. Tangent. N. Co- Tang.

1943803 51445543

1946822 51365763

1949841 51286224

1952861 51206921

1955881 51127855

1958901 51049024

1961922 50970426

N.Secant . IN . Co. Secant

19187168 52408431

10187744 52330121

10188321 52252350

10188899 52174216

10189478 52096618

10190358 52019294

10192639 51942125

sy

58

37

56

55

54

7 1928074

8 1930928

9 1933782

10 1936636

11 ' | 1939490

12 1942344

9812366

9811805

9811243

9810680

9810116

9809551

1964943

1967964

1970986

1974008

1977030

1980053

50892061

50813928

50736025

50698352

50580907

50503690

101g1221

JO191804

10192389

10122973

10193559

10194146

51865228

51788563

51712128

51635924

51559948

51484199

52

SI

13

14

15

16

17

18

1945197

1948050

1950903

1953756

1956609

1959461

9808986

9808420

9807853

9807285

9806716

9806146

1983076

1986100

1989124

1992148

1995 : 72

1993197

50426700

50349935

50273395

50197078

50120984 .

50045 111

10194734

10195323

10195912

10196502

10197093

10197685

51408677

51333381

51258309

51183461

S1108835

S1034431

47

46

45

44

43

42

.41

40

19

20

21

22

23

24

1962314

1935166

1938018

1970870

1973722

1976573

9805576

9805oos

9804433

9803869

9803286

9802711

2001222

2004248

2007274

2010300

2013327

2016354

49969459

49894027

49818813

49743877

49669037

49594474

10198278

10198872

10199467

IC200063

10200660

10201258

5C960248

50886284

50812539

50739012

50665701

50592606

38

37

36

25

26

27

28

29

30

1979425

1982276

1985127

1987978

1990829

1993679

9802136

9801360

9800983

9800405

9799826

9799247

2019381

2022409

2025437

2028465

2031494

2034523

49520125

49445590

49372068

49298358

49224859

49157570

10201857

10202457

10203058

10203660

10204263

10204867

50519726

50447060

50374607

50302367

.50230337

50158517

35

34

33

31

30

2931 1996532

321999380

33
2052230

2005080

35 2007930

2010779

9798667

9798086

9797 504

9796921

9796337

9795752

m
m
m
m
m
m

2037552

2040582

2043612

2046643

2049674

2052705

49078491

49005620

48932956

48860499

48788243

48716201

10205471

10206076

10206682

10207289

10207897

19208506

28

27

50086907

9001ssos

49944311

49873323

49802541

49731964

34
26

25

2436

37

38

2013629

2016478

39 2019327

40 2022176

412025024

422027873

9795167

9794581

9793994

9793106

9792817

9742228

2055737

2058769

2061801

2064834

2067867

2070goo

48644359

48572719

48501282

48430045

48359010

48288174

10209116

10209727

102 10339

10210952

10211566

10212181

49661591

49591421

49521453

49451687

49382120

49312754

23

22

21

20 ,

19

18

43 2030721

44 2033569

45 2036417

45 2039265

47 2042113

48 2044961

9791638

9791047

9790455

9789862

9789268

9788674

2073934

2076908

2080003

2083038

2086073

2089109

48217536

48147096

48076854

48606808

47936957

47867300

17 :

16

15

10212797 49243586

10213414 | 49174616 .

10214032
49105844

10214650 49037267

10215209
48968886

10215589 48900700

14

13

12

II49 2047808

50 2050655

51 2053502

52 2056349

53 2059195

54 2062042

9788079

9787483

9786886

9786238

9785589

9785090

2092145

2095181

2098218

2101255

2104293

2107331

47797837

47728567

47659490

47590603

47521907

47453401

10

9

8

7

6

10216510 48372707

10217132 48764907

10217755 48697299

10218379 48629883

10219004 48562637

10219630 48495621

10220257 48428774

10220885 48362114

1 10221514 48295643

10222144 48229357

10222775 48163258

10223407 48c97343

N.Co- Secant . 1 N. Secant.

5520648
88

56 2067734

57 2070580

2073426

|

2579117

N. Co- Sixe,

9784498

6783889

9783287

9782684

9782080

9781476

N. Sine.

58

2110369 47385083

2113407 47316954

2116446 47249012

2119485 47181256

2122525 47113686

2125565 47046301

N.Co-Tang . 1 N. Tangent.

78 DEGREE
S

.

5

4

3

2

1
وا2076271

M



Artificial Sines, Tangents and Secants. 25

60

M , L. Sine. L. Co.Sine.

09.2805988 9.9919466

19.2812483 99919220

29.2818967 9.9918974

39.2825441 9.9918727

9.2831905 9.9918480

Ś 9.2838359 9.9918233

69.2844803 9.99 17986

IL DEGRE E S.

L. Tangent L. Co-Tang .

9.2886523 10*7113477

9,2893263 10.7100737

9.2899993 10.7100007

9,2906713 . 10.7093287

9.2913424 10.7086576.

9.2920126 10°7079874

9.2926817 10.7073183

L. Secant.

10,0080534

10-0080780

10.0081026

10'0081273

10.0081526

10.0031767

10.008 2014

L. Co - Secant,

10.7194013

10.7187511

10.7181033

10.7174559

10.7168095

10.7161641

10.7155197

59

58

571

50

55

54

53

52

79.2851237 9.9917737

89.2857661 9.7917489

919.2864076 9.9917240
10 9.28704809-9916991

19.2876875 9.9916741

129.2883260 9.9916492

9 2933500 10.7066500

9.2940172 10.7059828

9.2945836 10.7053164

9.2953489 10.7046511.

9.2960134 10.7039866

9.2966769. 10.7033231

10.0382263

10.0082511

10.0082760

၂10,0083009

10.0083259

TU'0083508

10.7148763

10.7142339

10,7135924

10.7129520

10.7123125

10.7116840

59

50

49

48

47

14

139.2889636 9.9916241

9:2896001 9.9945990

15 9.2902357 9.9915739

16, 9.2908704 9.9915488

17 9.2915040 9.9915236

189-2921367 9.9914984

9.2973395

9.298001

9.2986618

9.2993216

9.2999874

9.3006383

10.7026605

10.7019069

10.713382

10.7006784

10.7000196

10.6993517

10.0083759 10.7110364

10.0084010 10.7103999

10.0084261 10.7097643

10.0084512 10.7091296

10.0084764 10.7084960
10'008 5016 10°7078633

46

45

44

43

42

19 9.2927685 9.9914731

20|| 9.7933993 19.9914478

21 9.2940291 | 9.99 14225

229.2946980 8.9913974

239.2952859 9.9913717

24 | 9.2959129 9.9913462

9'3012954 10.6987046

9.3019514 10.6980486

9.3026365 10.6973934

9.3032609 210,69673y1

93039143 10-6960857

9.3045661 10.6954333

10.0085269 10.7072315

10.00 & 5522 10.7066007

10.0085775 10.7059709

10.0086029 10.7053420

10.00 $6283 10.7047141

10,0086538 10.7040871

44

40

39

38

37

30

259-2965390 9.9913207

269.2971641 2.9912952

27 9.2977883 19.991.2696

28 9.29840169.9982440

29 9.2990339 | 9.9912184

309.2996553 9.9911927

10.0086793 10.7034610 1:35

10.0087048 1017028359
34

10.0087304 1017022117
33

10.0087560 10.7015884 32

10.0087816 10.7009361 31

10.0088073 10-7003447

9.3052183 10.6947817

9.3058689 10 °6941311

9.3069187 10.69348 1-3.

9.307 00 24 11.6928325

9 •3078155 15.69218415

99.3084620 16.6915374

9.3091088 10.6908912

9.3097541 10.6902459

9.310398510.6896515
9.3110421 10,6889579

10 6883152

9 3123256 10°6876734

29

28

30 9.3002758 9.9911679

3293003953 9.9911412

33 9.30151409.9911154

34 9.3021317 9.9910986

35 9.30274859.9910637

-369.3033644 999910378

10.0088330 10.6997242

10,0088588 10.6991047

T0.0088846 10.6984860

10.0089104 10.6978683

10.0089363 10.6972515

10.0089622 16.6966356

27

9.3116818
26

25

24

23

23

37 9.30397949.9910119

33 9.3045934 | 9.9909859

39 9.3092066 9.9909598

40 9.3058189 99919338

41 9.30643039.9909077

42 9.3070407 9.9908815

9.3129675 10.6870325

9.3936076 1.10.6863924

9.354246510.6857532

9.3148951 10.6851149

9.31,5226 10.6844774

9.7-61592 10.6838408

10.0789881 10.6960206

10.0090141 10.6954066

10.0090402 10,6947931

10.0090662
10.6941811

10.0090923 10.6935691

10.0091185
10.6929593

21

20

18

lavo
43 9-3076503 | 9.9908553

44 9.3082590 9.9908291

45 19.3088668 9.9908029

46 9.3094737 9.9907706

479.3100798 9.9907507

48 9.3106849 9.990727

15.3167950 10.6832050

19.3174299 10.6825701
19-3880640 1b.6819360

9.318697215.6813028

9.3193295
15.6806705

9.3199611 10.6800389

10.009 1447

10.0091709

10,0091971

10.0092234

10.0092498

10.0092761

10.6923497
17

10.6917410

10.6911331

10.6975263 1!

10.6899207 - 13

10.689315t 1

10.6887r08

10.6881074 10

10.6875049

10-6869732

10-6863024

10.6857025

10.0093025

10.0093290

10,0093555

*10.0093820

10.0094086

10.0094352

499.3112892 5.990674

509.3118926 9.990710

51 9,31249519.990445

529.3130968 9.99పర 180

53.9.3136976 9.705914

54 9.3142975 9905648

559.3148965 -9905382

56 9.3154947 .9905115

57 9.3160971 59994848

58 9.3166885 9.9904580

59 913872841 9.9904312

60 19:317878 9.9904044

9.3205918 10.6794082

9.321221616.6787784

9.3218506 10-6781494

9.3224788 10.6775212

9.3231061 | 16,6763939

9.3237327 10.6762673

963243584 10.6756416

9.3249832 10.0750168

93256073 10.6743927

9.3262305 10.6737695

9-3268529 16.6731471

9 3274745

2.Corang. I 1. Tangent

78 DEGREES.

10,0094618

10.0094885

10.0095152

10.0095420

fo.9095688

10.0095956

L.Co -Secant

10.68509351
10,6845053

12.6839079

10.6833115

10.6827159

10.6821211

L. Secant.

10.6725255

L. Co -Sir
L. Sine. IM

PPPP



26 A TABLE of Natural and

M N. Sine.

60

1

2

3

4

5 .

6

2079117

2081962

2084807

2987652

2090497

2093 341

2096186

N. Co- Sine.

9781476

9780871

9780265

9779658

9779050

9778441

9777832

12 DEGRE E S.

N. Tangent. IN . Co-Tang .

2125565 47046301

2128606 46979100

2131647 46912083

2134688 46845248

2137730 46778595

2140772 46712124

2143814 46645832

N , Secant. N Co. Secant

19223467 48097343

10224040 48031613

10224673 47966066

10225307 47900702

10225942 47835520
t0226578 47770519

10227215 47705699

591

58

57

56

55

54

7 2099030

38 2101874

9 2104718

2107561

11
2110405

12 2113248

9777222

9776611

9775999

9775386

9774773

9774159

2146857

2149900

2152944

2155988

2159032

2162077

46579721

45513788

46448034

46382457

46317056

46251832

10227853

10228492

10229132

10229773

10230415

1023 1058

47641058

47576596

47512312

47438206

47384277

47320523

53

52

51

59

49

48

13
2116091

142118934

15

16

17

18

9773544

9772928

9772311

9771693

9771075

9772456

2121777

2124619

2127462

2130304

2165122

2168167

2171213

2174259

2177306

2180353

46186783

46121908

46057207

45992680

45928325

45864141

1| 471

10231702

10232347

10232993

10233640

10234288

10234937

47256945

47193542

47130313

47067256

47004372

46941660

-47

46

45

44

43

42

19

20

21

22

23

24

2133146

2135983

2138829

2141671

2144512

2147353

9769836

9769215

9768593

9767970

9767347

9766723

2183400

2186448

2189496

2192544

2199593

2198642

458001 29

45736287

45672614

456091

45545776

45482608

10235587

10236238

102 36890

10237543

10238196

10238850

46879119

46816748

46754548

46692516

46630652

46568956

41

40

39

38

37

36

9766098

9765472

9764845

9764217

9763589

9762960

2201692

2204742

22n7793

2210844

2213895

2216947

45419608

45356773

45294105

45231601

45169261

45107085

10239505

10240161

10240818

10241476

10242135

10242795

46507427

46446064

46384867

46323835

46262967

46302263

35

34

33

32

31 .

30

25
2150194

26 2153035

27
2155876

28 | 2158716

29 2161556

362164396

31 | 2167236

32
2170076

33 2172915

342175754

35. 2178593

362181432

9762330

9761699

9761067

9760435

9759892

9759168

2219999

2223051

2226 104

2224157

2232211

2235265

45045072

44983221

44921532

44860004

44798636

44737428

10243456

10244118

10244781

13245445

10246110

10246776

46141722
46081343

46021126

45961070

45901174

45841439

29

28

27

26

25

24

2184271
37

38 | 2187110

392189
948

40
2192786

41 2195624

42 2198462

9758533

9757897

9757260

9756623

9755985

9755346

2238319

2241374

2244429

2247485

2250541

2253597

41676379

44615489

44554756

44494181

44433792.

44373495

10247443

10248111

10248780

10249449

10250119

10250790

45781862

45722444

45663183

45604080

45545134

45486344

23

22

21

20

19

18

17

16

43 2201300

.44
22041371

45
2206974

! 45 2209811

1 47 2212648

48 2215485

9754706

9754065

9753423

9752781

9752138

97 51494

2256654

2259711

2262769

2265827

2268885

227 1944

44313392

44253439

44193641

44133996

44074504

44015164

10251462

10252135

10252809

10253484

10254160

10254837

45427709

45369229

453 10903

45252730

45194711

45136844

15

14

13

12

11255515
1056194

1046874

II

10

1 49 1 2218321

1502221198

51 2223994

522226830

53 2229666

54 | 2232501

9750849

9750203

9749556

9748909

9748261

9747512

2271003

2278063

2281123

2284183

2287244

2290305

43955976

43896940

43838054

43779317

43720731

43662293

1024555
1025537

45079129

45021565

44964152

44906889

44849775

44792810

a
c
o

N
O

1025820

55 2235337

552238172

57 2241007

582243941

9746962

9746311

9745660

9745008

9744355

9743701

N. Sine .

102590 44735993

1026028 44679324

13260975 44622802
102616621

44566428
10261350 44510198
1026303944454115

N.Co-Secant. I N. Secant.

5

4

3

2

2293367 43604003

2296429 43545861

2299492 43487866

2302555 43430018

2305618 43372316

2308682 43314759

N.Co-Tang.) N. Tangent.

77.DEGREES.

وا2246676 I

60
O2249511

N. Co - Sine,
M
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Artificial Sines, Tangents and Secanes. 27

60

M. L. Sine. L. Cd. Sinc,

09.3178789 9.9904044

19.3184728 949903775

29-3190659 9.9903506

39.3196 ;81 9.9908237

4.9.3202495 | 9.9902967

59.3298400 | 9.9902697

6,9.3214297 9.9902426

12 DEGR E E S.

L. Tangent L. Co-Tang.

9.3274745 10 *6725255

9.3280953 10.6719047

9.3287153 10.6712847

9.3293345 10.5.706655

9.3299528 10,6700472

9.3305704 ID -6694296

9'3311872 IC.6688128

L. Secant, L. Co - Secant.

10.0095956 10,6821211

10-0096225 | 10.6815272

10,0096494 10,6809345

10'0096763 10.6803419

10.0097033
10-6797505

IC.0097303 ID :6791600

17.0097574
10.6785703

59

58

57

56

55

54

1

79.3220186 9.9902155

19.3226966 9.9901883

99.3231938 9.9901612

10 19:3237802 9.9901339

119.3243657 9.9901067

129.3249505 9.9900794

10.0097845 10.6779814

10.0098117
10.6773934

12,0098288
10.6768062

10.0098061 10.6762198

10.0098933 10.6756383

10.0099206
10.6750495

53

52

51

50

49

48

943318031 10.6681969

9 :3324183 10*6675817

9.3339327
10.6659673

9.3336463
10.6663537

9.3342591
10.6657409

9,3348711 10.6651259

9.3354823 10 6645177

9,3360927 16.6639073

9,33670241c 6632976

9337311310-6326887

9 :3379194 16.6520806

973385261 10 6514733

10.0099479

10.0099753

10.0100027

10.0100302

10.0100577

10.0100852

10.6744656

13.6738824

10.6733003

12.6727189

10.6721383

10.6715584

47

46

45

44

43

42

41

40

9,339133310.5605667

9 3397391 10.6632679

9,3403441 10.6595552

9.3409484 10,6590516

9.3415519 10 6584481

9,3421546 10-6578454

10.0101127

1Coolpi403

10.0101090

10.0101957

10.0102234

IU'O102511

10.6709794

10,6704012
15,6598239

10,669 2473

10.6686715

10.6680965

39

38

37

36

9.3427566 10.6572434

9 :3433578 10.6566422

9,343958310-6560417

9.3445580 10.6554420

9,3451570 10,6548430

9.3457552 10.6542448

10.0102789 | 10.6675223

10.0103068 10 °5669489

10.0103346
10.6667763

10.0103626
10.6658045

10.0103905
10.6652335

10 *0104185
10.6646632

33

32

31

30

9.3463527100536473

943469494 | 19,6530506

963473454 10.6524546

9.3481407 10,6518593

93487352 10.6512618

9.3493290 10.6506712

10.0104465 10.6640938

10.0004746 10,6635251

10.0105027
10.6629572

10.0105308 10.6623901
10.0105590

10.6618274

10.0105872 10.6612982

29

28

27

26

25

24

9.3499220 10.6500780

9.3505143 10.6494857

9.3511052 10.6485911
9.3516968106483032

9.3522869106177131

9.3528763 10.6471237

10.0106155 10.6606935 23

10.0106438 10.6601293 22

10.0106721 10.6595662

10.0107005 106590037 20

10.0107289 10.65844209 . 19

10.0107573 10 :6578810 18

21

10.0107858 17.6573208

10.0108144 10.6567614

to.0108429 10.6562027

10.0108716 10.6556448

10.0109002 10.6550876

10.010928 , 19,6545312

17

16

15

14

13

12

9.3534650 19.6465350

9'3540530 10.6459470

9.3546402 19,6453598
93552267 10.6446733

9.3558126 19.6441874
9.3563977196436023

9.356982 19.6430179

9.3575658 10.6424342

9.3581487 10.6418513

9.3587310 10.541 2690

9.3595126 10.6406874

9.3598935 10.6401065

IT10.0179576 10,6539755

10.109863 10,6534206

10.01 10150 10,6528664

10.7110442 10.6523130

10.0110727 10.6517603
10.0111018 10.6512083

a
v
a
n
o

13 9 :3255344 9.99005Si

149.32611749.9900247

159.32669979.9899973

16 9.32728119.9899698

17 9,3278617 9.9899423

18 9.3284416 9.9899148
1

19 9.3290206 9.9898873

20 9.3295988 9.9898597

21 9.3301771 9.9898320

229.3307527 s.9898043

23 9.3313285 9.9897766

24 9.33190359.9897489

259.3324777 | 9.9897211

26 9.3330511 [ 9.9896932

27 2.3336237 9.990654

28 9.3341955 9.9896374

29 9.3347665 9.9890095

30 9.3353368 9.9895815

30 9.3359062 9.9895535

329-3364749 9.9895254 !

3319.3370428 9.9894973

34 9.33762999.9894692

35 9.3381762 9.9894410

36 93387418 9'9894128

37 9.3393065 | 9.9893845

38 9.3398706 9.9893562

39 9.3404339.9893279

40 9.3409903 9.9892999

41 | 9.3415586 9.9892711

42 9.34211909.9892427

1

43 9.3426792 9.9892142

44 9'3432386 9.9891856

459.3437973 9.9991571

46 9.34435529.9891285

47 19.34491249.9890998

48 9*34546889.9890711

$

49 9.3460245 5.9890424

50 9.34657949.9390137

$19.3471336 9.9889849

52 9,34768709.9889560

53 9.34823979.9889271

54 9'3487917 9.9888982

55 9.3493429 9.9888693

569.3498934 19.9858403

57 9'3504432 9.9888113

58 9.35099229.9887822

59 9.3515405 9.9887531

63 19 :35203309.9887239

L. Co- Siue. L. Sine

9 3624736 10,6395264

9.3610531 10-6389469

9.3616319 10*6383681

9.3622100 19.6377900

9,3627874 10.6372126

9.3633611 10,6366359

Low - Cang. 1 1. Tangent

77 DEGREES.

10.0111307 10.6506561

10.0111597 12.6501066

10.0151887 '10.6495568

10.5112178 10,6490078

10.0112469 10.6484595

10.0112701 106479120

L.C. - Secant. L. Secant,

4

3

2

M

Ppppa



28 À TABLE of Natural and '

M

60
0

1

13 DEGRE E S.

N , Tangent.IN. Ca -tang

2308682 43314759

2311746 43257347

2314811 43200079

2317876 43142955

2320941
43085974

2324007 43029136

N Sine . N.Co- Sine.

22495 !!_-9743701

2952345 9743046

2255779 9742390

2258013 9741734

2260846 9741077

2263680 9740419

2266513 9739760

2

3

4

5

6

N, Secant. N Co-' Secant

10263039 44454115

10263729 44398176

10264420 44342382

10265112 44286731

10265805 44231224

10266499 44175859

10267194 44120637

59

58

57

56

55

54
2327073142972440

1

N
o
o
o
o 2269346

2272179

2275012

2277844

2280677

2283599

1

9739100

9738439

9737778

9737116

9736453

9735789

2330140

, 2333207

2335274

2339342

2342410

2345479

42915885

42859472

42803199

42747065

42691072

42635218

10267890

10268587

10269284

10269982

10270681

10271381

44065556

44010616

43955817

43901158

43846638

43792257

53

52

51

50

49

48
II

12

2286341
13

14
2289172

229.2004

16
2294835

17
2297666

182300497

15!

9735124

9734458

9733792

9733125

9732457

9731783

2348548

2351617

2354687

2357758

2360829

2363900

42579501

42523923

42468482

42413177

42358009

42302977

10272082 43738015

10272784 43683910

1027348743629943

10274191 43576113

10274896 43522419

10275602 43468861

47

46

45

44

43

42

19
2393328

20 2300159

21
2308989

2311819

23
2314649

24
2317479

9731118

9730448

9729777

9729105

9728432

9727758

2366972

2370044

2373116

2376189

2379262

2382336

42248080

42193318

42133690

42084196

42029835

41975606

10276309

10277017

10277726

10278436

10279147

1 : 279859

43415438

43362150

43308996

43255977

43203090

43150336

41

40

39

38

37

36

22

2014

25
2320309

26 2323138

27 2325967

282328
796

292331
6251

30

9727084

9726409

9729733

9725056

9724378

9723699

2385410

2388485

2391560

2394635

2397711

2400787

41921510

41867546

41813713

41760011

41706440

41652998

10280572

10281286

10282001

10282717

10283434

10284152

43097715

43045225

42992867

42940640

42888543

42836576

34

33

32

31

30

2334454

2931 233728
2

28

32
23401 10

1

33 2342938

34 | 2345766

35 : 2348594

36 2351421

9723019

9722339

9721658

9720976

9720293

9719609

2403864

2406941

2410019

2413097

2416176

2419255

41599685

41546501

41493446

41440519

41387719

41335046

10284871

10285591

10286312

10287034

10287757

19288481

42784738

42733029

42681449

42629996

42578671

42527474

27

26

25

24

37
2354248

38 | 2357075

39
2359902

402362729

41
2365555

422368381

9718925

9718240

9717554

9716867

9716179

9715491

2422334

2425414

2428494

2431575

2434656

2437737

41282499

41230079

41177784

41125614

41073569

41021649

10289206

10289932

10290658

10291385

10292113

10292842

42476402

42425457

42374637

42323943

42273373

42222928

23

22

21

20

19

18

43
2371207

441 12374033

45 | 2376859

45: 1 2379684

47 -2382519

4812385335

9714802

9714112

9713421

9712729

9712036

9711343

2440819

2443901

2446984

2450037

2453151

2456235

40969852

40918178

40866627

40815199

43763892

40712707

10293572

10294303

10295035

10295768
10296532

10297237

42172606 17

42122438-16

42072333 15

42022380 14

41972549

41922842 12

13

2452320

2462405

2465491

2468577

2471663

2474750

40661643

40610700

40559877

49509174

49458590

40408125

10297973

10298710

10299448

10300187

10300927

10301663

41873252

41823785

41774438

41725210

41676102

41627114

II

Іо

9

8

7

6

1492388159

'502390984

512393808

522396633

53239945
7

54 | 2402280

9710649

9709954

9709258

978561

9707863

9707165

55 2405104 9706466 .

58124079
27 9705766

57 | 2410751 970506s

58 241357
4 9794363

59 2416396 9703660

60 2419219 9702957

N Co-Sine. N. Sine.

10302410

10303153

10303897.

10304542

10305388

10306135

N. Co- Secant,

2477837 40357779

2480925 40807550

2484013 40257440

2487102 40207446

2490191 40157570

2493280 40107809

N .Co-Tang. I N Tangent

76 DEGREES.

.5

4

3

2

41578243

41529491

41480856

41432339

41383939

41335655

N. Secant.

1

M



Artificial Sines, Tangents and Secants. 29.

O 60

1

13 DEGREES.

L. Tangent L. Co.Tang.

9.363 3641 10.6366359

9.3639401 10.6360599

9.3645155 10.6354845

9.3650901 10.6349099

2 3656641 10.6343359

9.3662374 10'6337626

9.3668100 10.6337900

M L. Sine. L. Co - Sine

9.3520880 9.9887239

9.3526349 9.9886947

2 9.3531810 9.9886655

39-3537264 9.9886363

49.35427109.9886070

s 9.3548150 9.9885776

69.35535829.9885482

59

L.Secant. L Co - Sec.ant

10.0112761 10.6479120

10,5113053 10.6473651
10.0113345 10.6463190

10.0113637 10.6462636

10 0113930 10.6457292

13.0114224 10,6451850

10211451810.6446418

58

57

56

55

54

1

9.3559149 9.9885188

3336412029884894

9.3569836 9.9884599
9

109.35752409.9884303

TI
9.3580637 9.9884008

12 9.3586027 9.9883712

9.3673819 10.6326181

9.3679532 10.6320468

9.3585239 13.6314762

9.3690937 10.6309063

9.3696629 10*6 303371

9.3702315 10 6297685

10.0114872 10.6440993

10.0115106 10.6435574

10.0115401 10.6430164

10.0115697 10.6424760

10.0115992 10.6419363

10.0116288 | 10.6413973

13
9.3591409 9.9883415

149.3596785 | 9.9883118

15 9:3602154 9.9882821

169.3507515 9.9882523

17 9.3612870 9.9882225

IS 9.3618217 9.9881927

9.3707994 10.6292006

9.3713637 10.6286333

9.3719333 10.6280667

9.3724992 10,6275008

9 :3730615 10•6269355

9.3736291 10.6263703

H

10.0116585 10.6408591
47

10.0116882 10.6403215
46

10.0117179 10.6397846
45

10.0117477 10.6392485
44

10.0117775 10.6387130 43

10.0118073 10,6381783
42

10.0118372 10.6376442
41

10.011867110.6371108
40

10 0118971 10.6365781
39

10.011927110.6360461

10.0119571 10.6355148
37

10.0119872 10.6349842

20

38

36

10.01 20173 10,6341542

10,0120475 10.6339250

10.0120777 10.6333954

10.0121079 10'6328685
10.0121382 10.6323413

10-0121685 10,6318147

35

34

33

32

31

30

10-0121988 10.6312889

10.0122292 10.6307637

10.0122596 10.6302392

10.01 22901 10.6297153

10.0123206 10,6291921

10.0123512 10.6286696

29

28

27

26

25

24 .

19
9.36235589.9381628

9.3628892 9.7881329

21 9.36342199.9881029

9.3639539 9.9880729
22

23
9.3641852 9.9880429

9.3650158 9.9880128
24

25 9.36554589.9879826

26 9.3660750 9.9879525

27 9.36660369.9879223

28 9.3671315 9.9878921

29 9.3676587 9.9878618

30
9.3681853 9.9878315

31 9.36871119.9878012

329.36923639.9877708

339-36976089.9877404
34 9.3702847 9.9877099

9.370807999376794
35

369.371330497876488

9.3718523 9.9876183
37

38 9-37237359.9875876

39 9.3728940 | 9.9875570

40 9.3734139 9.9875263

41 9.37393319,9874955

42 9.3744517 9.0874618

9.3749696.9.9874339
43

44 9.37548689.9874031

45 9.3760034 ) 9.9873722

469.3765194-9.9873413

47 9,3773347 9.9873103

48 9 :3775493 9.9872793

49 | 9.3780633 9.9872482

50 9.3785767 9.9872171

9'3790894 9.9871860

52 9.37960159.9871549

539.38011299.9871236

549.3806237 9.9870924

55 9.38113399.9870611

569.38154349.9870298

579.38215239.9869984

58 9.3826605 | 9.9869670

59
9.3831682 9.9869356

9.3836752 9:9869041

L. Co.Sine L. Sine

10.0123817 15.628 1477

10.0124124 19.6276265

10.01 24430 10.627106

10.01 24737 10.6265861

10.0125045 10.6267669

10.0125352 10.6255483

23

22

21

20

19

18

10.0135661 10.6250304

10.0125969 10.6245132

10.0126278 10,6239966

10.0126587 10.6234806

Io.Or26897 10.6229653

10.0127207 10.6224507

17

16

15

14

13

12

II10.0127518 10.6219367
10.0127829 10.6214233

10.0128140 10.6209106

10 *0128451 10.6203985

10.0128764 ) 10.6198871

10.0129070 10.6193763

9

8

7

6

5

4

3

1

9'3741930 10.6258070

9.3747563 10.6252437

9.375319 " 10.6246810

9.375881015.6241190

9.3764423 10.6235577

9.3770030 10.6229970

9.3775631 10.6224369

9.3781225 10.6218775

93786813 10.6213187

9.3792394 10.6207606

9.3797969 10.6232031

9.3803537 10.6196463

9 3809109 19.6190900

9.3814655 10.6185345

9.3820205 10.6179795

9.3825748 10.6174252

9.3831285 10.6168715

9.383681610-6163184

9.3842340 | 10,6157660

93847858 10,6152142

9.3893370 10.6146630

9.3858876 10*6141124

9.3864376 | 10.6135624

9.3869869 10,5130131

9.3875356 10.6124644

9.3880837 10.6119163

9.3886312 10.6113688

9.3891781 10.6108219

9.3897244 10,6102756

9.3952 900 10 *6097300

9.3908151 10.6091849

9.3913595 10.6086405

9.3919034 10.6080966

9.3924466 10.6075534

9.3929893 10.6070167

9.3935313 16.6064687

9.39 10727 10.6059273

9.3946136 10.6053864

7.3951538 10.6048462

9.3956935 10 *6043065

9.3962326 10.6037674

9'3967711 10.6032289

L. Co -Tang. | L.Tangent.

70 DEGRE E S.

10.0129389 10'6188661

10.0129702 106185366

10,0130016 10,6178477

10.0130330 10.6173395

10.0130644 10,6168318

10.0130959 ) 10.6163248

L.Co- Secant. L. Secant .

1

60 OM



30 A TABLE of Natural and

M N. Sine

60.2419219

2422041

2 2424863

32427685

4 2430507

5 2433329

6 2436150

N. Co- Sine

9702957

9702253

9701548

9700842

9700135

9699428

9698720

14 D E G R E E S

"V , Tangent. N.Co- Tang.

2493280 40107809

2496370 40058155

2499400 40008636

2502551 39959263

2505642 39909924

2508734 39860739

25 1826 39811669

N. Secant It Co-Secant.

10306135 41335655

1u306583 41287487

10307632 45239435

12308382 41191498

10309133 41143675

10309885 41095967

10310638 41048374

59

58

57

56

53
8

52

2438971

2441792

2444613

2447433

2450294

2453074

9698011

9597301

9696590

9695879

9695167

9694454

2514919

2518012

2521106

2524205

2527294

2530589

尔

39762712

39713868

39665137

39616518

39568C11

39519615

10311392

10312147

10312903

10313660

10314418

10315177

41000893

40953526

40906272

40859130

40812100

40765281

lo

II

12

so

43

48

132455894

142458713

IS
2461533

16 2464352

17 2467171

18 2469990

9693740

9693025

9692309

9691592

9690875

9690157

2533484

2536580

2539676

2542733

2545870

2548968

39471331

39423157

39375084

39327141

39279297

39281563

10315936
10316697

10317459

10318222

10318985

10319750

40718374

40671677

40625091

40578615

40532249

40485992

47

46

45

44

43

42

41

40

19 2 172809

20 2475627

21 2478445

22 2481263

23 2484087

24 2487899

9589438

9688718

9087998

2687277

9686555

9685832

2552066

2555165

2558264

2501363

2564463

2567563

39183937

39136420

39089011

39041710

38994516

38947429

10320516

10321282

10322050

10322818

10323588

10324359

40439844

40393804

40347872

40302048

40256332

40210722

39

38

25 2489716

26 2492533

27
2495350

28 2498167

292500984

302503800

9685108

9684383

9683657

9682931

9682204

9631476

2570564

2573766

2576868

3579970

2583073

2586176

38900448

38853574

38806805

38760142

38713584

38667131

10325130

10325903

10326676

10327451

10328227

10329003

40165219

40119823

40074532

400 29 347

39984267

39939292

35

34

33

32

31

30

31 2500616

32
2509432

33 2512248

342515063

352517879

36 2520694

9680747

9680018
9679288

9678557

9677825

9677092

2589280

2592384

2595488

2598593

2601699

2604805

38620782

38574537

38528396

38482358

38436424

38390591

10329781

10330559

10331339

10332119

10332901

10333683

39894421

39849554

39804991

39760431

39715975

39671621

29

28

27

26

25

24

37252350
8

38 2526323

39 2529137

40 2531952

41 2534766

42 2537579

9576358

9675623

9674888

9674152

9673415

9072677

2607911
2611018

2614126

2617234

2620342

262345

38344861

38299233

38253707

38208281

38162957

38127733

10334467

10335251

103360,7

10336823

10337611

10338399

39627369

39583219

39539171

39495224

39451379

39407633

23

22

21

20

19

18

43 2540393

44
2543206

452543019

46 2548832

472551645

482554458

9671938

9671199

9670459

9669718

9368976

9668233

5
8
9
9
h
p

一
仍

忙
仍

9
们

仍
一
p
a
n
n
仍
处

2626562

3629670

2632780

2635891

2639002

2642114

38072609

38027585

37982661

37937835

37893109

37843481

10339188

10339979

10340770

10341563

10342356

10343151

17

16

15

39363938

39320443

39276997

39233851

391 90403

39147254

14

13

12

11

10

49 2557270

2560082

51 2562894

52 25 € 5705

532568511

54 2971328

9667490

9666746

966600

9665255

9664508

9663760

2645226

2648339

2651452

2654566

2657689

2660794

37803951

37759919

37715185

37570947

37626807

37582763

10343946

10344743

10345540

10346338

10347 133

10347928

39104203

39061250

39018395

38975637

38932976

38890411

9

8

7

6

55
2574139

56 2576950

57 2579760

582582570

592585381
60 2588190

N Co - Sine.

9663012

9662263

9661513

9660762

9660010

9659258

N. Sine.

2663909 37538815

2667025 37494963

2670141 37451207

2673257 37407546

2676374 37363982

2679492 37320508

Co, Tang. ' N. Tangent.

75 DEGRE
ES

.

10348740 38847943

10349542 38805570

10350346 38763293

10351150
38721112

10351955 33677025

10352762
38637033

IN Co-Secant: N. Secant

5

4

3

2

1

O

M



Artificial Sines, Tangents and Secants. 3 !

O

1

M L. Sine. L. Co- Sine

9.38367529.9869041

9.3841815 9.9868726

29.3846872 9.9868410

9.3851924 9.9868094

4 9.38569699.9867778

$ 9-3862008 2.9867461

9.38670409.9867144

59

1

9.3872067 9.9866827

}8 9.3877087 9.9866509

9.3882 1019.9866191
9

9.3887109 9.9865872

II 2.3892111 2.9865553

12 9.3897106 9.9865233

L. Secant. L.CO- Secant

10.0130959 10.6163248 30

10.3131274 19.6i58185

10.0131599 10.6153127 58

10.0131906 10.6148076
57

10•3132222 10.6143031 56

19.0132539 10,6137922 55

10.9132853 10.61329601 54

10.0133173 10.6127933
53

10.0133491 10.6122913
52

10.0133879 10.6117898
SI

1.50134128 10.61128911 50

10.0134447 10.6107889
49

10.0134767 10'6102894

2014
10.0135087 10.60979041 47

10.0135407 10.6092921 46

10.01357 27 10.6087943
45

12,0136048 10.6082972 44

10.0136370 10.6078007 43

10.0136692 10.6073248
42

IO

9.390 20969.9864913

149.39070799.9864593

15 9'3912057 9.9864273

169.39170289.9863952

179.3921993 9.9863630

9.3926952 9.9863308

10.0137014 10.6068005
41

10.0137337 10.6063148
40

10 0137660 10 6058206
39

10.0137983 10.6053271
38

10.0138307 19.6048342 37

19.0138631 10.6043419

19 9.39319759.9862986

20 9.3936852 9.9862663

21 9.3941794 9.9862342

22 9.3946729 9.9862017,

239.39516589.9861693

24 9.39565819.9861367

9.3961499 9.9861045.

26 | 9.3966410 9.9860720

27
9.39713151 9.9860394

28 9.39762159.986.069

29 9.39811099.9359742

369.39859969.9859416

31 10.0138955 10.6038501

10.0139280 10.6533590

10.0139006 10-6028685

10.0139931 10-6023785

10.0140258 1066318891
10-0140584 10-5014004

35

34

33

32

31

30

10.0140911106059r22
29

10.0141238 10.6004246 28

10.0141566 10.5999375 27

LO 0141894 10.5994511 26

10.0142223 10,5989652 25

10.0112551 10.5984799 24

10-0142881 10.5979952 23

10.0143210 10.5975111 22

10.0143540 10.5970276 21

10.0743871 10.5955446 20

10.0144202 10.5960622
19

10.0144533 10.5955804

2

1

.

18

17

16

319.3990878 9.9859089

32. 9.399575499858762

9.4205625 9.9858434

34 9.4005489 9.9858106

35 9.4010348 | 9.9857777

36 9.4015201 99857449

379.4020048 9.9857119

389-4024889 9.98,6790

399.4029734) 9.9856460

40 2.4034554 9.9856129

41 | 9.4039378 9.9855798

42 9.43441909.9855467

43 | 9.4049009) 9.9855135

44 9.4053816 9.9854803

459.4058617 9.9854471

46 9.4063413 9.9854138

47 194068203 9.9853805

489.4072987 19.9853471

499.4077766 9.9853138

50 9.4082539 9.9852803

51 94087306 9.9852468

92 9.4092068 9.9952133

53 9.409682499851798

54 9.4101575 9.9851462

559.41063209.9851125

$69
.4111059 9.9850789

57 9.4115793 9.9850152

58 9.41205229.9850114

59 9.4125245 9.9849776

60 9.41299629:9849438

L. Co - Sine L. Sine

19.0144865 10.5950991

10.0145197 10.5946184

10.0145529 10: 5941383

100145862 10.5936587

10.0146195 10.5931797

10.0146529 10.5927013

15

14

13

122

1 II

io

10.0146862 10.5922234

10.0147196 10.5917461

10.0147532 10.5912694

10.014786710.5907932

10.148202 10.5923176

10.0148538 10.5898429

9

8

7

6

2

14 DEG RE E S.

L. Tangent L.Co.Tang :

9.3967711 10.6032289

9.3973089 10.6026911

9.3978453 10.6021537

9.3983830 10.6016170

23989191 10.6010809

9.399 4547 10'6005453

9.3999895 10.605 7104

9.4005240 10.5994760

9.4010578 10.5989422

9.4015910 19.5984090

9.4921237 10.5978763

9.4026558 10.5973442

9.4031873 10'5968127

9.4037182 10.5962818

9.4042486 10.5957514

9.1047784 10.5952216

9.4053076 19.5946924

9.4058363 10.5941637

9.4063641 10.5936356

9 :406891910.5931081

9.4074189 10.5925811

9.4079453 10.5920547

9.4084712 10.5915288

9.4089965 10.5910035

9.4095212 10.5914788

9.4100054 10.5899546

9.4105690 10.5894310

9-4110921 10.5889079

9 4116146 10.5883854

9.4121366 10.5878634

9.41 26581 10.5873419

9-4131789 10.5868211

9.4136993 10.5863007

9.4142191 10.5857809

9.4147383 10.5852617

9.4152570 10.9847430

9.4157752 10.5842248

9.4162928 10.5837072

9.4168099 10.5831901

9,4173265 10.5826735

9.4178425 10'5821575

9.4183580 10.5816420

9.4188729 10.5811271

9.4193874 10.5806126

9-4199013 10.5800987

9.4204146 10.5795854

9.4209279.10.5790725

9.4213398 10.5785602

9.4219515 10'5780485

9.4224628 10.5775372

9.4229735 10.5770265

9.4234838 10.5765 162

9.4239935 10.5760065

9.4245026 10.5754974

9.4250113 12.5749887

9.4255194 10.5744806

9.4260271 | 10 5739729

9.4265342 10.5734658

9.4270408 10.5729592

9.4275469 10.5724531

94280525 10.5719475

L. Co -Tang. L. Tangent.

75_DEGREES.

10.0148875 10 :5893680

10.0149211 10'5888941

19.0149548 10.5884207

10.0149886 10.5873478

10,0150224 10.5874755

10.0150562 10.5870038

L.Co -Secant. | L. Secant .

5

4

3

2

O

M



32 A TABLE of Natural and

0 60

N. Sine

2588190

2591000

2593810

3 2596619

42599428

5 2602237

6 2605045

1

15 DEGREES

V. Tangent. N. Co-Tang. N. Secant, tu Co -Secant.

2679492 37320580 10352762 38637033

2682610 37277131
10353569 38595135

2685728 37233847 103 54378 38553332

2688847 37190058 12355187 38911622

2691907 37147561 10355998 38470005

2695087 37104558 10356809 38428482

2698207 37061648 10357621 38387051

N. Co- Sine

9659258

9658505

9357751

9656996

9656240

9655483

9054726

WN

59

58

57

56

55

54

C
O
N

7 / 2607853

2610001

9 2613469

2616277

2619085

12 2621892

9653968

9653209

9652449

9051588

9650927

9650165

2701328

2704449

2707571

2710693

2713816

2716940

37018830

36976103

36933469

36890927

36848475

36806115

10358435

10359249

10360065

10360831

10361699

10362517

38345713

383.4467

38263313

38222251

38181280

38.40399

10

53

52

51

50

49

48 .

II

13 2624699

142027506

IS 2630312

16 | 2633118

17
2635924

19 | 2638730

9349402

9643638

9647873

90.47107

9646341

9645574

2720064

2723188

2726313

2729438

2732564

2735690

36763845

30721665

36679575

36637575

36595565

36553844

47

46

45

44

43

42

10363337 38099610

10364157 38058911

,10364979 38018301

10365801 37977782

10366625 37937352

10367449 37897011

10368275, 37856760

10369101 37816596

10369929 37776522

10370757 37736535

10371587 37696336

10372417 37656824

9644806

9644037

9643237

9642497

9641726

9640954

2738817

2741944

2745072

2748201

2751330

2754459

36512111

36470467

36428911

36387444

36346064

36304771

41

40

39

38

37

36

19 2641536

20
2544342

21 2647 147

22 2649952

23 2652757

24 2655561

252658365

26 2661169

27
2663973

28 2666777

29 2669581

30 2672384

9640181

9639407

9638633

9637858

9637082

9636395

2757589

2760719

2763850

2766981

2770113

2773245

36263566

36222447

36181415

36140469

36099609

36058835

35

34

33

32

31

30

10373249 37617100

10374082 376 77462

10374915 37537911

10375750137498447

10376585 37459068

'1037742237419775

10378260 37380568

10379098 37341446

10379938 37302409

37263457

10381621 37224589

10382463 37185805

31 2675187

322677989

33 2680792

34

35 2686396

36 2689198

2683594

9635527

9634748

9633969

9633189

9632408

9631626

2776378

2779512

2782646

2785780

2788915

279 2050

36018146

35977543

35937024

35896590

35856241

35815975

103807791

29

28

27

26

25

24

37 2692000

38 2694801

39 2697602

40
2700403

41 2703204

42 2700004

9630843

9637059

9629275

9628190

9627704

9526917

2795186

2798322

2801459

2804597

2807735

2810873

35775794

35735696

35695681

35655749

35615900

35576133

10383307

10384152

10384998

10385844

10386692

10387541

37147105

37108489

37069956

37031506

36993139

36954854

23

22

21

20

19

18

17

16

43
2708805

44 2711605

45 2714404

46 2717204

47 2720003

48 2722802

9626130

9625342

9624553

9622763

9622972

9622180

2814012
2817152

28 20292

2823432

2826573

2829755

35536449

35496846

35457325

35417886

35378528

35339251

10388391

10387242

10390094

10390947

10391800

10392655

36916652

36878532

36842493

36802536

36764663

36726865

14

13

12

II

10

49 | 2725601

50
2728400

51 2731198

52 2733996

53 2736794

54 2739592

9621387

9620594

9619800

9519005

9618209

9617413

2832857

2835999

2839142

2842285

2845430

2848575

35300054

35260938

35221902

35182946

35144070

35105273

10393511

10394368

10395226

10396085

10396945

10397806

36689151

36651518

36613964

30576491

30539097

36501783

9

7

6링

55 2742390

50 2745187

57 2747981

58 2750781

59
2753578

65 2756374

N Co - Sine.

9616616

9615818

9615019

5614219

9613418

9612617

N. Sine.

2851720 35066555

2854866 35027916

2858012 34989356

2861159 34950874

2864306 34912470

2867454 34874144

N Co Tang . N. Tangent.

74 DE GRE E S.

10398669

10399532

10400396

10401261

10402127

10402994

N Co -Secant

30464548

36427392

36390315

36353316

36316395

36279553

N , Secant

O
N
W
A
M

M



Artificial Sines, Tangents and Secants. 33

O 30

M L , Sine. L. Co-Sine

9.41299629.9849438

9.4134674 9.9849099

9.41393819.9848760

3 | 94144082 9.9848420

9.4148778 9.9848081

1

2

L. Secant, L Co -sec.ant

10.0150562 10.587003

10.3150901 10.5865326

10.0151240 10.5860610

10.0151580 10.5855918

100151919 10.5851222

10.0152260 10.5845532

10.0152600 | 10.5841818

59

58

& 1 9:415315212:9847400

57

56

55

54

79.4162832 9.9847059

8 94167506 99846717

9 9.41721749.9846375

16 | 9.41708379.9846033

n9.4181495 9.9845690

12 9.418614899845347

10.0152941 10.5837168

10.0153283 10.5832494

10.0153625 10.5827826

10.0153961 10 :5823163

10.0154310 10.5818 505

10.0154653 10.5813851

53

52

SI

50

49

48.

13 9.41907959.9845004

149.41954369.9844060

15 9.4200073 9.9844316

169.4204704 9.9843971

17 9.42093309.9843626

18 9.4213950 9.9843281

10.0154996 10.5809205
47

10.0155340 10.5804564
46

10.0155684 10.5799927
45

10.0156029 10.5795296
44

10,0156374 10.5790670
43

10.0156719 10.5786050
42

10.0157065 10.5781434 41

10.015741110-5776824
40

10 0157758 10.5772220
39

100158105 10.5767620

10.0158452 10.5763026
37

19.0158800 10.5758437
36

10.0159148 10.5753853
35

10.0159497 10: 5749274
34

10.015984610-5744705

10.0160195 10'5740133

10.0160545 10.5735570
31

10-0160895 10,5731012
30

10-0101245 10.5726459
29

10.0161596 10.5721911
28

10.0161948 10.5717369
27

10.0162299 10.5712836 26

10.0162652 10,5708299
25

10,0163004 10 5703772 24

10.0163357 10.5699259

10.0163710 10.5694733 22

10.0164064 10.5690221 21

LO 0164418 10.5685714
20

10.0164773 10.5081212
19

10.0165128 10.5676715
18

2

1

199.4218566 9.9842935

209.42231769.9842589

21 9.42277809.9842242

22 9.4232380 9.9841895

23 9.4236974 9.9841548

249.42415639.9841200

25
9.4246147 9.9840852

269.42507269.9840503

27
4.42552999.9840154

28 9.4259867 9.9839805

29 9.42644309.9839455

30 9.4268988 9.9839105

3194273541 9.9838755

329-4278089 9.9838404

339-4282631 9.9838052

34 904287169 9.9837701

9.4291701 9.9337348

369.4296228 9.9836996

37 9.430075090836643

38 9-4305267 9.9836290
9.4309779 9.9835936

40 9.4314286 9.9835582

41 9.43187889.9835227

42 9.4323285 | 9.9834872

C

23

1 39

16

15.0165483 10.5672223
17

10.0165839 10.5667736

10.0166195 10,5663754 15

10.0166551 10.5658777
14

10.0166908 10.5654306
13

10.0167265 10.5649839 12

II

43 9.4327777) 9.9834517

44

10.0167623 10.5645377

10.0167981 | 10.5640920

10.0168339 | 10 :5636468

10*0168698 10.5632020

10.0169058 10.9627578

10.0169417 10.5623141

10

9

8

10.0169777 10 5618703
5

10.0170138 19 :5614281

19.0170499 10.5609858
3

10.0170860 10.5605440

10.0171222 10.5601027

10.0171586 10.5596619
L.Co-Secant. L. Secant.1 M

2

15 DEGRE E S.

L. Tangent L.Co.Tang .

9.4280925 | 10.5719475

9.4285575 10.5714425

9.4290621 10.5709379

9.4295661 10.5704339

24300697 10.5699303

9 4305727 10'5694273

9.4310753 10.5689247

9.4315773 10.5684227

9.4320789 10.5679211

9.4325799 10.567420 1

9.4330804 ) 10.5669196

9.2335805 | 10 5664195

9.4340800 1005659200

9.4345791 10.5654209

9.4350776 10.5649224

9.43557571 10.5644243

9.4360733 10.5639267

9.4365704 10.5634296

9.43706701015629330

9.4375631 10.5624369

9.4380587 10.5619413

9.4385538 10.5614462

9.4390485 10.5609515

9.4395426 10.5604574

9.4400363 10.5599637

9.4405295 10.5594705

9.4410222 10.5589778

9 :4415145 10.5584855

9.4425062 10.5579938

9.44 24975 | 10:5575025

9.4429883 10.5570117

9-4434786 10.5565214

9.4439685 10.5560315

9.4444579 / 10.5555421

9.4449468 10.5552532

9.4454352 10.5545618

9.445923210-5540768

9.4464107 10.5535893

9.1468978 10.5531022

9.4473843 10.5526157

9:4478704 10.5521296

9.4483561 10.5516439

9.4488413 10.5511587

9.4493260 10.5506740

9.4498102 10.5501898

9.4502940 10.5497060

9.4507774 10.5492226

9.4512602 10.5487398

9:45 17427 / 10°5482573

9.4332264 9.9834161

45 9.43367469.9833805

46 9.4341223 9.9833449

47 9-4345694 9.9833092

48 9.4350161 9.9832735

49 19:4354623 9.9832377

50 9.4359080 9.9832019

51 9943635329.9831661

52 9.4367980 9.9831302

53 9.4372422 9.9830942

549.4376850 9.9830583

55 9.4381 292 9.9830223

86 9.4385719 9.9829862

57 9.8390142 9.9829501

58 9.43945609.9829140

59 9.4398973 | 9.9828778

9-44033819.9828416

LC . Sine . 1. Sine

9-4522248 10.5477754

9.4527061 10.5472939

9.4531872 10.5468128

94536678 10.5463322

9.4541479 10.5458521

914546276 10.5453724

9.4551069 10.5448931

9.4555857 1065444143

9:456064110.5439359

9.45654201005434580

9 :457019+ 10.5429803

94574964 10.5425036

2. Cs-Tang.' Tangent.

74 DEGREES.

I

o

Q499



34 A TABLE of Natural and

M N Sine .

60

1

2

N. Co - Sine.

9612617

9611815

9611012

9610208

9609403

9608598

9607792

2756374

2759170

2761965

2764761

2767556

2770352

2773147

sy

58

573

4

5

6

56

55

54

7

9

10

11

12

2775941

2778736

2781530

2784324

2787118

2789911

9606985

9676177

9605368

9624558

9603748

9602937

53

52

50

50

49

48

13

14

15

16

17

18

2792704

2795497

2798290

2801083

2803875

2806667

9602125

9601312

9600498

9599634

9598869

9598053

47

46

45

44

43

42

4119
2809459

20 2812251

21
2815042

22 2817833

23
2820624

24 | 2823415

9597236

9596418

9595600

9594781

9593961

9593140

40

39

38

37

36

25 | 2826205

262828995

27 2831785

28 2834575

292837364

302840153

9592318

9591495

9590672

9589848

9589023

9588197

35

34

33

32

31

30

|

32

9587370

9586543

9585715

9584886

9584056

9583225

29

28

27

26

25

24

31 2842942

2945731

33 2848520

34 2851308

35 2854096

36 2856884

37 2859671

38 2862458

39
2865245

402868032

41
2870819

42 | 2873605

9582394

9581562

9580729

9579895

9579063

9578225

23

22

21

20

19

18

43287639
1

44 2879177

45 2881963

45 | 2884745

4728875
33

48 2890318

9577389

9576552

9575714

9574875

9574035

9573195

17

16

15

14

13

12

Il49 2893103

502895831

51
2898674

522901455

531 2974239

54
2907022

9572354

9571512

9570669

9569825

9568981

9568136

10

9

8

7

6

55 2909805

56 2912988

57 2915371

58 2918153

59 2927935

60 2923717

N. Co- Sire,

9567290

9566443

9535595

9564747

9563898

9563048

N. Sine.

5

4

3

2

16 DEGRE E S.

N. Tangent. N.Co-Tang .

2867454 34874144

2870602 34335896

2873751 34797726

2876900 34759632

2880050 34721616

2883201 34683676

2886352 34645813

N. Secant. N Co. Secant

19402994 36279553

10103863 36242788

10704732 362 6101

10405602 36 169490

10406473 36'32957

10407346 36096501

10408219 3606012

2889503

2892655

2895808

2898961

2902114

2905268

34608026

34570315

34532679

34495120

34497635

34420226

10409-94

10409909

104 10845

10411723

10412601

10413481

36023818

35987590

35951439

35905363

35879362

35843437

2908423

2911578

2914734

2917890

2921047

2924205

34382891

34345631

34308446

34271334

34234297

34197333

10414362

10415243

10416126

10417009

IC417894

10418780

35807586

35771810

35736108

35700481

35664928

35629448

2927363

2930821

2933680

2936839

2939999

2943160

34160443

34123626

34036882

34050216

34013612

33977085

10419667

10420554

10121443

10422333

10423224

10424116

35594042

35558710

39523450

35488263

35453149

35418107

2946321

2949483

2952645

2955808

2958971

2962135

33940631

33904249

33867938

33831699

33795531

33759434

10425019

10425903

10426798

10427694

10428591

13429489

35383138

35348240

35313414

35278660

35243977

35209365

2965299

2968464

2971630

2974796

2977962

2981129

33723403

33687453

33651568

33615753

33580008

33544333

10430388

10431289

10432190

10433092

10433995

10434900

35174824

35140354

35105954

33071625

35037365

35003175

2984297

2987465

2990634

2993803

2996973

3000144

33508728

33473191

33437724

33402326

33366997

33331736

10435805

10436712

10437619

10438528

10439437

10140348

34969055

34935004

34901023

34867110

34833267

34799392

3003315

3006486

3009658

3012831

3016004

3019178

33296543

33261419

33226362

33191373

33156452

33121598

10441259

10442172

10443086

10444001

10444917

10445833

34765785

347321 46

34698576

34665037

34631673

3459826,

3022352

3025527

3028703

3031879

3035055

3038232

33085811

33052091

33017438

32982851

32948330

32913876

10446751

10447670

10448590

10449511

10450433

10451257

34564969

34531735

34498568

34465467

34432433

34399465

32810907

3041410 32879487

3044588 32845164

3047767

3050946 32776715

3054126 32742588

3057307 32708526

N.Co-Tang N. Tangent

73 DEGREES.

10452281

10453206

10454132

10455060

10455988

10456918

N. Co- Secañt.

34366563

34333727

34300956

34268251

34235611

34203036

N , Secant . M



Artificial Sines, Tangents and Secanes. 35

60

1

16 DEGRE E S.

L. Tangent L.Co-Tang.

9.4571964 10.5425036

4.4579730 10.5420270

9.4584491 10.5415509

9.4589243 10.5410752

9.4594001 10,5405999

9.4598749 10.5401291

94603492 10-5396508

M L. Sine. L. Co.Sine.

09.4403381 9.9828416

9.4407784 9.9828054

29.44121829.9827691

3 9.4416576 9.9827328

49-4420965 9.9826964

9.44253499.9826600

69-44297289.9826236

59

58

57

56

55

54

79.4434103 9.9825871

8 9:4438472 9.7825506

وا9.4442837]وهو%25140

9.4658232 10.5391768

9.461 2967 10.5387033

9.4617697 10.5382303

9.4622423 10.5377557

9.4627145 10.5372855

9.4631863 10.5368137

53

52

51

go

49

10

IT

12

9.4447197 9.9824774

9.4451553 9.9824408

9.44559049.9824041
48

47

46

13 9.4460250 9.9823674

149.44645919.9823306

15 9.4468927 9.9822938

16 9,4473259 9.9822569

17 19.4477586 9.9822201

18 9.4481909 9.9821831

9.4636576 10.5363424

9.4641285 | 10.5358715

9,4645990 10.5354010

9,4650690 10.5349310

9.4655386 10.5344614

9-4660078 10.5339922

45

44

43

42

41

40

19 9.4486227 9.9821462

209.44905409.9821092

21 94494849 9.9820721

9.4499153 9.9820351

23 9.45034529.9819979

249.4507747 9.9819608

9.4664765 10.5335235

9.4669 148 10.5330552

9.4674127 10.5325873
9.4678802 10.5321198

9.4683413 10:5316527

9.4688139 | 10 5311861

39

38

37

30

m
m
m
m

9.4692801 | 10.5307199

9.4697459 10.5302541

9.4702112 | 10.5297888

9.4706762 10.5293238

9.47 11407 10.5288503

9.4716048 10.5283952

35

34

33

32

31

30

25 9.4512037 9.9819236

26945163229.9818863

279.4520603 9.9818490

28 9.45248799.9818117

29 9.4529151 9.9817744

30 9.4533418 9.9817370

31 9 :45376819.9816995

32 9.4541939 9.9816620

33 9.45461929.9816245

34 19.4550441 9.9815870

35 9.45546869.9815494

36 9.4558926 9.9815117

37 9.45631619.9814740

33 9.45673929.9814363

39 9.45716189.9813986

40 9.45758409.9813608

41 9.45800589.9813229

42 9.4584271 9.9812850

9.4720689 | 10:5279315

9.4725318 10.5274082

9.4729947 10.5270053

9:4734571 10.5265428

9.4739192 10.5 265808

9-4743878 10.5256192

29

28

27

26

25

24

9.4748421 10.5251579

9.475 3029 10'5246971

9.4757633 10.5242367

9.4762233 10.5237767

9.4766829 12.5233171

9.4771421 10.5228579

23

22

21

20

19

18

9.4776059

9-4780592

9.4785172

9'4789748

9.4794319

9-4798887

10.5223991

10.5219408

10.5214828

10,5210252

10.5205681

10 5201113

17

16

15

14

13

12

43 9.4588480 9.98124711

44 9.4592684 9.9812091

45 9.4596884 9.9811711,

46. 9.40010799.9811331

47 19.46052709.9810950

48 9.46094569.9810569

49 9.4613638 95810187

50 2.46178169.9809805

51 9.4621989 | 9.9809423

529.46261589.9809040

53 9.46303239.9808657

54 9.4634483 9.9808273

I

8

7

6

55 9.46386399.9807889

569.46427909.980
7505

579.4646938 9.9807120

589.4651081 9.9806735

59 9.46552199.9806349

63 9.4659353 9.9805963

L. Co- Sine. L. Sine

9.4803451 10.5 196549

9.4308011 10.5191989

9.4812566 10.5187434

9.4817118 10.5182882

9.4821666 10,5178334

9.4826210 105173790

9 4830750 10.5169250

9.4835286

L. Secant. L. Cu - Secant

10.0171584 10.5596619

10.0171946 10.5592216

10.0172309 10.5587818
10.0172672 10.5583424

10.0173036 10.5579035

10.0173400 | 10-5574651

10.0173764 10.5570272

10.0174129 10.5565897

10.0174494 10.5561528

10.0174860 10.5557163

IV'0175226 10.5552803

10.0175592 10.5548447

10.0175959 10.5544096

19.0176326 10.5539752

10.0170694 10,5535409

10.0177062 10.5531073

10-017743110.5526741

10.0177799 10.5522414
10.0178169 10 :5518091

10.0178538 10.5513773

10.0178908 10.5509460

10.0179279 10.5505151

10.0179649 10.5500847

19.0180021
1.5496548

10.0180392 | 10: 5492253

10-0180764 10.5487963

10.0181137 10.5483678

10'0181510 10.5479397
10-0181883 10.5475121

10.0182256 10.5470849

10.0182630 15.5466582

10.018300510-5462319

10.0183380 10.5458061

10.0183755 10.5453808
10.0184130 10.5449559

10.018450610.5445314

10.0184883 10.5441074

10.0185260 10.5436839

10.018563715.5432608

10.0186014 10.9428382

10.0186392 12.5424163

10.018677110.5419942

10.0187150 10.5415729

10.0187529 10.5411520

10.0*187909 10.5407316

10.01882891 10.5403116

10.0188669 10.5398924

10.0189050 10.5394720

10.0189431 10.539054+

10.0189813 10.5386362

10.0190195 | 10° 5382184

10.0190577 10'5378011

10.0190960 10.5373842

10.0191343 10.5369677

10.0191727 10.5365517

10.5164714

9.4839818 10.5160182

9.4844346 12.5155654

9.4848870 10.5151130

9.4853390 10.514661C

L. Co-Tang: ' I. Tangent

73 DEGRE E S.

10.0192111 10.5361361

10.0192495 10.5357210

10.0192880 10.5353062

10.01932651005348919

10.0193651 10.5344781

10.0194037 10.5340647

L.Co- Secant. 1. Secant.

5

4

3

2

I

M

Q9992



३० A T
A
B
L
E

of Na
tu
ra
l

an
d

AM N , sine

17 DEGREES

N.C.- Sines V. Congent. N. Co-Tang. N, S : C212 ? IN Co-secant.

9563048 3057307 32708526 10156918 34202036

9562197 3000488 32674529 104 7848 34170526

9561345 3063669 32640596 10153780 34138080

9560492 3066851 32606728 10159712 34105699

9559639 3070034 32572924 1076643 34073352

9558785 3073218 32539184 10461581 34041130

9557930 3076402 32505508 10462516 34008941

I 59

C
O
1
8

2923717

2926499

2929280

3 2932061

42934842

5 2937623

6 2940403

2

57

56

55

54

53

52

72943183

8 2945563

9 2948743

lo 2951522

2954301

12 2957080

9557074

9556217

9555360

9554502

9553643

9552783

3079586

3082771

3085957

3089143

3092330

3095517

32471895

32438346

32404860

32371438

32338078

32304780

10403453

10457391

10465330

10466270

10467211

10468153

33976816

33944754

33912755

33880820

33848948

33817138

SI

50

49
II

48

132959859

14 2962638

152965416

162968194

17 2970971

18
2973749

9551922

9551061

9550199

9549336

9548472

9547607

3098705

3101893

3105082

3108272

3111462

3114653

32271546

32238373

32205263

32172215

32139228

32106304

10469096

10470040

10470986

10471932

10472879

10473828

33785391

33753707

33722084

33690527

33659026

33627589

47

46

45

44

43

42

192976526

20 2979303

21 2982079

22 2984856

23 | 2987632

242990408

9546742

9545876

9545007

9544141

9543272

9542403

41

40

39

3117844

3121036

3124229

3127422

3130616

3133810

32073440

32040638

32007897

31975217

31942598

31910039

10474777

10475728

10476679

10477632

1047885

10479540

33596214

33564900

33533647

33502455

33471324

33440254

37

36

a
n252993184

26 | 2995959

27 2998734

28 3001929

29 3004284

30 3007058

9541533

9540662

9539799

9538917

9538043

9537169

3137005

3140200

3143396

3146593

3149790

3152988

31877540

31845102

31812724

31780476

31748147

31715948

10480496

10481453

10482411

10483370

10484330

10485291

33409244

33379294

33347405

33316575

33285805

33255095

35

34

33

32

31

30

31 3209832

32 3012606

33 3015380

34 3018153

35 3020926

363023699

9536294

9535418

9534541

9533664

9532786

9531907

3156186

3159385

3162585

3165785

3168986

3172187

31683808

31651728

31619706

31587744

31555840

31923994

10486253

10487217

10488181

10499146

10490113

33224444

33193893

33163320

33132847

33102432

3307 2076

29

28

27

26

25

241049 1080$ _33072076

37 3926471

38 3029244

39 3032016

40 3034788

41 3037559

42 3040331

9531027

9530146

9529264

9528382

9527499

9526615

3175389

3173591

3181794

3184993

3188202

3191407

31492207

31400478

31428857

31397194

31365639

31334141

10492049

10493019

10493989

10494901

10495934

10496908

33041778

33011539

32985357

32951234

32921168

32891160

23

22

21

20

19

18

43 3043122

44 2045872

453048613

46 3051413

473054183

48 3056953

9525730

9524844

9523958

9523071

9522183

9521294

17

16

15

3194613

3197819

3201025

3234232

3207440

3210649

31302701

31271317

31239991

31208722

31177509

31146353

10497883

10498859

10499836

I9500815

10501794

10502774

32861 209

32831316

32801479

32771700

32741977

32712311

14

13

12

49 3059723

503062492

5130115261

52 3068029

53 3070798

543073566

9520404

9519914

9518623

9517731

9516838

9515914

3213858

3217067

3220277

3223488

3220700

3229912

31115254

31084210

31053223

31022291

30991416

30960596

10503756

10504738

10505722

10506706

10507692

10508679

32682702

32653149

32623652

32594211

32564825

32535496

11

10

9

8

7

6

553076334

56 3079102

57 3081869

58 3084636

593087463

60 3090170

N CO - Sine .

9519049

9514154

9513258

9512361

9511463

9510565

N. Sine.

5

4

3

2

3233125 30929831

3235338 30899122

3239552 30868468

3242766 30837869

3245981 30807325

3249197 30776835

IN Co Taug . N. Tangent.

DEGREES.

10509667

105 10656

10511646

10512637

10513629

10514622

N. Co-Secánt.

32 506222

32477003

32447840

32418732

3238968

32360680

N , Secant

1

72



Artificial Sinès, Tangents and Secancs. 37

60

M L. Sine. L. Co.Sine.

09.4659353 9.9805963

19.4663483 9.9805577

29.4667609 9.980519 )

39.46717309.9804303

49-4575848 9.9804415

59.46799609.9804027

69.4684069 9.9803639

59

58

57

50

55

54

79.46381739.9803250

8 9 46922739.7802860

99.46963699.9 %02471

10 9.4700461 9.9852081

119.4704548 9.9801690

129.47086319.9801299

53

52

51

50

49

48

47

46

13 9.47127109.98009
08

14 9.4716785 9.9800516

15 9 :4720356 9.9800124

169.47249229.9
799732

17 9.4728985 | 9.9799339

18 994733043 9.9798946

45

44

43

42

19 9.4737097 9.9798552

20 9.4741146 9.9798158

21 9 :47451929.9797764

22 9.4749234 9.9797369

23 9.4753271 9.9786973

24 9.4757304 | 9.9796574

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

25 9.47613349.9796182

26 9'4765359 9.9795785

27 9.4769380 9.9795388

28 9.4773396 -9.9794991

29 9.4777409 9.9794593

36 9.4781418 9.9794195

30 9.4785423 9.9793796

32 9.4789423 9.9793398

33 9.47934209.9792998

34 9.47974129.9792599

35 9.4801401 | 9.9792198

36 9.480538599791798

37 19.4809366 9.8791397

33 9.4813342 9.9790795

39 9.4817315 9.9790594

40 9.4821283 9.9790192
41 9.4825248 9.978978,

42 9.48292089.9789386

43 19.4833165 9.9788983

44 9.48371179.9788579

45 9.4841066 9.9788175

46 19.48450ro 9.9787172

47 19.484895199787365

48 9.4852888 9.9786966

23

22

21

20

19

18

17

16

15

14

13

12

11

10 O
a

B
O
N
O

499.48568204.9786554

50 9.4860749 9.9786148

51 9.4854674 9.9785741

529.4868595 | 9.9785334

53 9.48725129.9781927

54 9.48764269,9784519

55 9.4880335 9.9784111

569.4884240 9.9783702

57 9.4888142 9.9783293

58 8.18920409.9782833

59 9.48959349.9782474

60 9.48998249-9782063)

L: Co.Sine, L. Sine

17 DEGREES.

L. Tangent L. Co-Tang .

9.485339 ) 10° 5146010

9.4357727 10.5142093

9.4852419 10.5137581

9.485629 10.5133072

9.487143; 10,5128567

9.4975933 10.5124067

94330430 1 : 5119573

L. Sesant.

10.0194037

10,0194423

10.0194810

10.0195197

10.0195585

16,0195973

10.0196361

L. Co - Secant

10.5340647

10.5336517

10.5332391

10.5328270

10.5224152

10-5320040

10.5315931

9.4884921

9.4889413

9.4393898

9.4898330

9.1902858

9.4907332

10.5115076

10.5 110587

13.5106102

10.5101620

12.5097142

10.5092668

10.0193750

10.01971.40

10.0197529

lu'0197919

10.019830

10.0198701

10.5311827

10.5307727

16.303631

10.5299539

10.5295452

10.5291369

94911802 ID 9088198

9.4916269 13.5083731

9.4920731 10.5079209

9,492519 ) 10.5074810

9.492,646 10,5070354

94938097 10.9065903

10.0199 292

10.0199484

10.0199876

10°0200268

10.0202661

10.0201054

10.5237290

10,5283215

10.5279144

10.5275078

10.5271015

10.5266957

9.4938545

9.4942988

9.4947429

2.4951865

9.4955298

9.4960727

10.5061455

10.5057012

10.5052571

10,5048135

10 5043702

105039273

10.0201448

10.0201 842

* 10.0202236

10.0202631

10,0203027

10.0203422

10.5262903

10.5258854

10.5254808

10.5250766

1705246729

10.5242696

9.4965152 10.5034848

9-4969574 10.5030426

9.4973991 10.5026009

9.4978106 10.5021594

2.4982816 10.5017184

9.4987223 10 501 2777

10-0203818 10.5238666

10.0204215 10.5234641

10.0204612 10.5230620

10.0205209 10.5226604

10.0205 407 1005222591

10.0205805 10.5218587

9.4991626 10.5008374

9.49960261015003974

9.5000 122 10.4999578

9.5004814 10.4999186

9.5009203 10.4990797

9.5013588 10.4986412

10.0206204

10.0206302

10.0207002

10.0207402

10,0207802
10.0208202

10.5214577

10.5210577

10.5206580

10.5202588

10.5198599

10.5194015

9.5017969 19.4982031

9.5022347 10.1977653

9.5036721 10.4973279

9.5031092 10.4963908

9.5335459 IC. 1964540

9.503932210.4960178

10.5208603

10,0209004

10.0209105

10.0209808

10.09 10211

10.0210614

10.5190 634

13.5186658

10.5182685

19.5178717

10.5 174752

10.5170792

9.50.1413
2

9.5052891

10.4955818

9.50 +8538 10-4951462

1094947 109

95057240 10.4942760

9.506158510.1938414

9.5055928 10.4934072

10.0211017

10,0211421

10.0211825

10.0212230.

10.0212635

10.0213040

10.9166835

10.5162883

10,5158434

10.5154990

10.5151049

10.5147112

9.5570267 10.4929733

9.5074602 10:4925398

9.5078933 10.4921067

9.5083261 10.4916739

9.5087586 10.4912414

9.5091907 10.4908093

10.0213446 10.5143180

10.0213852 10°5139251

10.0214259 10'5 135326

10.0214666 10.9131405

10.0219073
10.5127488

10.0215481 10.5123574

10.0215889 10.9119665

10.0216298 10.5115760

10.0216707 10.5111858

10.0217117 10-5107960

10.0217526 10.5104066

JÓ.0217937 10.5 100 176

L.Co - Secant. L. Secant,

19 5096224 10.4903776

9.5100539 10 :4899461

9.5104849 | 10.4895151

9.5109156 | 10.4890814

9.5113460 10 4886540

2.5117760 10.4882240

L- Ca-tang. TL. Tangent

72 DEGREES.

S

O
N
W
A

M



38 A TABLE of Natural and

M N. Sine

60

I

18 DEGRE E S

V , Tangent. N. Co- Tang . N. Secant IN Co-Secant.

3249197 30776835 10514622 32 ? 60680

3252413 30746400 10509627 32331736

3255630 30716020 10516612 32702846

3258848 30685698 10517608 32274011

3262066
30655421 10518606 32245230

3265285 30625203 10519605 32216503

3268504 30595038 10520604 32187830

59

3920170

3092936

3095702

33098468

4 3101234

5 . 3103999

6 3106764

2

N. Co-Sine

9510565

9579666

9508766

9507865

9506763

9506060

9505157

a
w

57

56

55

54

3310952
9

9

10

II

3112294

3115058

3117822

3120586

3123349

9504253

9503348

9502442

9501536

9500629

9499721

3271724

3274944

3278165

3281387

3284610

3287833

30564928

30534870

30504866

30474915

30445018

30415173

10521605

10522607

10523610

10524614

10525619

10526625

32159210

321 30644

32102132

32073673

32045266

32016913

53

52

51

50

49

12
48

13 3126112

14 3128875

IS 3131638

16 3134400

17 3137163

18 3139925

9498812

9497902

9496991

9496080

9195168

9494255

3291056

3294280

3297505

3300731

3303957

3307184

30385381

30355641

30325954

38296320

30266737

30237207

10527633

10528641

10529051

10530661

10531673

10532686

31988613

31960365

31932170

31904028

31875937

31847899

47

46

45

44

43

42

20

19 3142686

3145448

21 3148209

22 3150969

23 3153730

24 3155490

9493341

9492426

9491511

9490595

9489678

9488760

3310411

3313639

3316868

3320097

3323327

3326557

30207728

30178301

30148926

301 19602

30090330

30061109

10533699

10534714

10535730

10536747

10537765

10538785

31819913

31791978

31764095

31736264

31708484

31685756

41

40

39

38

37

36

25
3159250

26 3162010

27 | 3164770

28 3167529

29 3170544

30 3 : 73047

9487841

9186922

9486002

9485081

9484159

9483236

3329788

3333020

3336252

3339485

3342719

3345953

30031939

30002820

29973751

29944734

29915766

29886850

10539805

10540826

10541849

10542873

10543897

10544923

31653078

31625452

31597876

31570351

31542847

31515453

35

34

33

32

31

30

31317580
5

32 3178563

33 3181321

343184079

35 3186836

36 3189593

9482313

9481383

9480464

9479538

9478611

9477684

3349188

3352424

3355660

3358897

3362134

3365372

29857983

29829166

29800400

29771683

29743016

29714399

10545950

10546978

10548007

10549037

10550068

1055TIOI

31488079

31460756

31433483

31406259

31379086

31351962

29

28

27

26

25

24

23

22

9476756

9475827

9474897

9473966

9473035

9472103

3368311

3371850

3375090

3378330

3381571

3384813

29685831

29657312

29628842

29300422

29572050

20543727

10552134

10553169

10554204

10555241

10556279

10557318

31324887

31297862

31270886

31243959

31217081

31190252

21

20

19

18

37 3192250

38 3195106

39 3127863

40 3200619

41 3203374

42 3206130

43 | 3208885

443211640

45
3214395

463217149

47 3219903

48 3222657

17

16

9471173

9470236

9469301

9468356

9467430

9466493

3388056

3391292

3394543

3397787

3401032

3404278

29515453

29487227

29459050

29430921

29402840

29374807

10558358

10559399

10560441

10561485

10562529

10563575

31163472

31136740

31110057

31083422

31956825

31030296

15

14

13

12

I !

10

49 3225410

50 3228164

SI 3230917

52 3233673

53
3236422

543239174

9465555

9464616

9463676

9162730

9461765

5460853

3407524

3410771

3414019

3417267

3420516

3423755

29346822

29318885

29290995

29263152

29235358

29277610

10564621

10565669

10566718

10567768

10568819

10569871

31003805

30977363

30950967

30924620

30898319

30872066

9

8

7

6ő

55 3241926

50 | 3244678

57 3247429

58 3250180

3292931 ,

603255682

N CO - Sine.

9159910

9458967

9458023

9457078

9456132

9455185

N. Sine.

3427015 29179909

3430266 29152256

3433518 29124649

3436770 29097089

3440023 29069576

3443 276 29042109

IN Co.Tang. N. Tang ent.

71
DEGRE E S.

10570924

10571978

10573034

10574099

10575148

10576207

N. Co-Secant.

30845860

30819702

30793590

30767525

30741907

30715535

N. Secant

5

4

3

2

1

: 59

M



Artificial Sines, Tangents and Secants: 39

O

30

1

18 DEGRE E S.

L. Tangent L.Co.Isig .

9 :5117700 7001882240

9.5122357 10.4177943

9.5126351 10.1873649

9: 513064110.4869359

9.5134927 10.4865073

9.5139210 10 :4865790

9 :5143490 10.4856510

M L. Sine. L. Co- Sine

9.4899824 9.9782063

9.49037109.9781653

9.49075929.9781241

3 949114719.9780830

4 9.4915345 9.9780418

59.4919216 9.9780006

69.4923083 9.9779593

2

L. Secant. L CO-Sec.ant

10.0217937 19.5100176

10.3218347 10.5096290

10.0218759 10.5092408

10.0219170 10.5088529

10 °0219582 10.5084655

10.0219994 10.5080784

10.3220107 10.5076917

10.22 20820 10.50730154

10.7221233 10.5069194

10.0221647 10.5065339

10.5222062 105061487

10.0222477 10.5057639

10.0222892 10.5053795

59

58

57

56

55

54

9.49269469.9779180

9.4930 % 26199778766

99.4934661 9.9778353

9.49385139.9777938

11 9.4942361 9.9777523

129.4946205 99777108

9.5147766 10.4852234

9.5152039 10.4847961

9.5156309 10.487369.1

9 :5160575 10.4839425

9.5164838 100433516

9.516909710-4830903

53

52

SI

50

493

48

47

46

13
9.4950046 9.9776693

14 9:4953883 9.9776277

159.4957716 9.9775860

169.4961545 9.9775444

17 9.4955370 9.9775026

IS 9.49691929.9774609

9.5173353 10.4826577

2,5177606 10.4822394

6 :5181855 10.4818145

9,5186101 | 10.4813999

9.5190344 16.4809650

9'5194583 10:4805417

10.0223307 10.9049954

10.0223723 10.5046117

10.0224140 10.5042284

10.0224556 10.5038455

10.0224974 10.5034630

10.0229391 10.5030808

45

44

43

42

40

9,5199819 10.4801181

905203052 10.4796948

9520728210.4792718

95211508 15.4788492

9.521573-10.4784270

9.5219950 10.4780050

10.0225807 10.9026999
41

10.02 26228 10.9023176

10 0226646 10.9019365

39
10.0227006 10.5005558

10.0227485 10.5011755 37.

10.0227905 10.5007955
36

38

9.5224166 10.4775834

9-5228379 10.477162.

9-5231589 10.4767411

25236795 10.4763205

95240999 | 10.475900,1

9.5-45199 10.4754801

10.0228326 10.5004160

10.0228747 10.5200367

10.0229 168 10•4996579

10,022959 10'4992794

10,023001210.4989013

10-0230434 10.4985236

34

33

32

31

30
.

9.5249395 10.4750605

9.5253589 10.4746411

9.5257779 10.4742221

9.5261966 10.4738034

9.5266150 10.4733850

9.5270331 10-4729669

10-0230857 10.4981462

10.0231280 10.4977692

10.0231704 10.4973925

10.0232128 10.4970162

10.0232553 10,4966403

10.0232978 10.4962647

29

28

27

26

25

24

9.5274508 10.4725492

9.5278682 10.4721318

9.5282853 10.4717147

9.5287021 10.4712979

9.5291186 10.4708814

9.5295347 10.4704653

10.0233403 10.4958895
10.023382919.4955147

10.0234255 10.4951402

10 023468210.4947661

10.0235109 10.4943923

10.0235536 10-4940189

21

20

19

18

9.5299509 10.4700495

9.5303661 10.4696339

9.530781310-4692187

9.5311961 10.4988039

9.5316107 10.4683893

9.5320250 10.4679750

10.0235964 10.4936458

10,0236392 10.4932731

10.0236821 10.4929078

15.0237250 10.4925288

10.0237679 10.4921572

10.0238109 10.4917859

17

16

IS

14

13

12

9.5324339 10.4675611

9.5328526 10.4661474

9 ' $ 332659 10.4667341

9 $ 336789 10.4663211

9.5340916 10.4659084

2.5345040 10-4654960

10.0238539 10-491419

10.0238970 10.4910444

10.0239401 10-4906742

10 *0239833 10.4903044

10.0240264 10.4899349

10.0240697 10.4895657

11

10

9

8

7

6

199.4973010 9.9774191

20 9.49 8824 19.7773772

21 9.4980635 9.9773354

22 9.4984112 9.9772734

23 9.4988245 9.9772515

24 9.4992045 19.9772095

25 9.49958409-9771674

26 94999633 9.9771253

27 9.90034219.9770832

28 9.5007206 9.9770410

29 9.5010987 9.9769958

30 9.5014764 9.9769566

31 95018538 9.9769143

329.5022308 9.9763720

33 995026075 9.9768296

34 905029838 9.9767892

35 9 : 5033597 99767447

369.5237353 9.9767022

379.504110599766591

389-5044853 9.9766171

39 9.50485989.9765745

40 9.50523399.9765318

419.50560779.9764891

42 9.50598119.9764464

43 9.50635429-9764036

44 9.5067 268 9.9763608

45 9.5070992 | 9.9763179

46 9.50747129.9762
750

47 9 5078428 | 9.9762321

48 9.50821419.9751891

49 9.5085850 9.9701461

50 9.5089556 | 9.9761030

51 9: 5093258 9.9760599

52
9.52969569.9760167

53 9.510005199759736

54 9.5104343 9.9759303

559.5108031 9.9758870

569.5111716 9.9758437

579.5115397 9.9758054

589.5119074 | 9.9757540

599.5122749 9.9757135

60 9-5126459 19 :9756701

LCO- Sine. L. Sine

9.5342161 10.4650839

9.5353278 10.4646722

9.5357393 10.4642607

9.5351505 10 °4638493

9.5355613 10.4634387

9.5369719 10.4630281

L. Co- rang. L. Tangeni.

71 DEGRE E S.

10.0241130 10.4891969

10.0241563 10-4888284

10,0241996 10.4884603

10,0242430 10.4880926

10.0242865 10.4877251

10.0243299 10 4873581

L ,Co- Secant L. Secant.

O
N
W
A

M



40 A TABLE of Natural and

M

O 60

59

NSine .

3255682

3298432

3261182

326393.1

3266681

3269430

3272179

N , Co- Sine.

9455185

9454238

9453290

1 9452341

9451391

9450440

9449489

19 DEGRE E S.

N. Tangent. N. Co- Tang.

3443273 29042109

3446530 29014688

3449785 28987314

3453040 28959986

3456296 28932704

3459553 28905467

3462810 28878277

N. Secant. N Co. Secant

19576207 30715535

10577267 30689610

10578328 30663743

10579390 3.2637898

10580453 30612111

10581517 30586370

T0582583 30560675

58

573

4

5

6

56

55

54

94485377

8

9

10

II

12

3274928

3277676

3280424

3283172

3285919

3288666

9447584

9446630

9445675

9444720

9443764

3466268

3469327

3472586

3475846

3479107

3482368

28851132

28824033

28796979

28769970

28743007

28716088

10583649

10584717

10585786

10586855

10587926

10588999

30535025

30509123

30483864

30458352

30432884

30407462

53

52

51

50

49

48

13 47

14 46

15

3291413

3294160

3296906

3299652

3302398

3305144

9442807

9441849

9440890

9439931

9438971

9438010

3485630

3488893

3492156

3495420

3498685

3501950

28689215

28662386

28635602

28608863

28582168
28555517

10590072

10591146

10592221

10593298

10594376

10593454

30382084

30356752

30331464

30306221

30231023

30255868

16

45

44

17

18

43

42

4119

20

21

22

23

24

3307889

3310634

3313379

3316123

3318867

3321611

9437048

9436085

9435121

9434157

9433192

9432226

3505216

3508483

3511750

3515018

3518287

3521556

28528911

28502349

28475831

28449356

28422926

28396539

10596534

10597615

10598691

10599781

10600805

10601951

30230759

30205693

30180672

30155694

30135760

30105870

40

39

38

37

36

26

25
3324355

3327098

27 3329841

28 3332584

29 3335327

3033380
69

9431260

9430293

9429325

9428356

9427386

9426415

3524826

3528097

3531368

3534640

3537913

3541186

28370196

28343896

28317639

28291426

23265256

28239129

10603037

10604125

10605214

10606304

10607395

13608487

30081024

30056221

30631 462

30006746

29982073

29957443

35

34

33

32

31

30

31 3340810

32 3343552

33 3346293

34
3349034

35 3351775

36 3354516

9425443

9424471

9423498

9422524

9421550

9420575

3544460

3547735

3551010

3554286

3557563

3560840

28213045

23187003

28161104

28135048

28109134
28083263

10609580

10610675

10611770

10612867

10613965

10615064

29932856

29908312

29883811

29859352

29835936

29810563

29

28

27

26

25

24

37 | 3357256

38 3359996

39 3362735

40 | 3365475

41 3363214

42 | 3372953

9419599

9418622

9417644

9416665

9415685

9414705

3564118

3567397

3570676

3573956

3577237

3580518

28057433

28031646

28005901

27980198

27954537

27928917

10616164

10617265

10618367

106 19471

10620575

10621681

29786231

29761942

29737695

29713499

29689327

29665205

23

22

21

20

19

18

$

45

43 3373691

44 3376429

3379167

46 | 3381905

473384612

48 3387379

9413724

9412742

9411760

9410777

9409793

9408808

3583800

3587083

3590367

3593651

3596930

3600222

27903339

27877802

27852307

27826853

27801440
27776069

10622788

10623896
10625005

10626115.

10627227

10628339

29641125

29017087

29593090

29569135

29545221

29521348

17

16

15

14

13

12

9407822

9406835

9405848

9404850

9403871

9402881

3503508

3606795

3610083

3613371

3616660

3619950

27750738

27725448

27700199

27674990

27649822

27624695

10629453

10630568

10631684

10632801

10633919

10635038

29497516

29473729

29449975

29426265

29402597

29378968

11

IO

9

8

7

6

3626531

10636158

10637280

10638403

49 3390116

50 : 3392583

5133955
89

52 3398325

53 3401060

54 | 3403195

55 3406530

58 3409265

5713412070

58 3 + 14734

59
3417468

60 3427202

NCo- Sine,

9401890

9400899

9399907

9398914

9397920

9396926

N. Sine.

10639527

3623240 27599608

27574561

3629823 27549554

3633115 27524588

3636408 27499661

3639702 27474774

N.Co-Tang . N. Tangent

70 DEGREES .

29355380 5

29331833 4

29308326 3

29284858

29261431

29238044

N , Secant, | M

2

10640652

10641778

N. Co - Secant.

0

1



Artificial Sines , Tangents and Secants. 41.

60

1

M L. Sine. L. C ). Sine.

9.5126419 9.9756701

9.5130086 949756205

29.5133750 9.9755830

39.5137410 9.9755384

49.5141067 | 9.9754957

59.51447 24 9.9754521

69.5148376 9.975183

L. Sccant. L. Ci-Secant

10.0243297 | 10.487 : 581

10,0243731 174869914

10.0244170
10.4.866250

10.0244696 10.4862590

10.0245453 | 10.1 58933

10.0245479 10.4855279

10.024591710-4851629

59

58

57

56

55

54

79.5152017 9.9753646

89.51556609.7753208

99.5159307 19.0752769

109.516 :936 9.2752330

9.5166569 9.9751891

129.5170198 19.9751451

10-0246354 10.4847983

10.0246792 | 15.4844340

10°0247231 10.4340700

10.0247670 10.4837064

10,0248109 | 10: 1832431

10.0248543 10.4829802

53

52

51

50
It

49

48

47
139.5173824 9.975101

149.5177447 | 9.9750579

15 9,5181066 9.9752129

16 9.5184382 9.9749683

179.5188295 10.9749246

18995191904 9.9748304

10.02489871094826176

10.024943.) 10.4822553

10.0249871 10.4818934

10.0250312104815318

10.025075410.4811705

10.0251196 10.4802096

45

4.4

43

42

21

41

40

10.0251639 10.4804490

10,0252082 12.4800888

10.0252525 10.4797289

10.0252969 16.1793693

10.0253413 10. 1790101

10.0253858 10.4786512

38

37

36

10,025430319.4782926

10.0254748 10.4779344

10.0255194 10.4775765

10.025564110.4772189

10.0256087 | 10 :4768617

10.025653410*4765047

35

34

33

32

31

30

10.025698210.476 1482

10,0257430 10.4757919

10,0257878 10.4754360

10.0258327 1004750804

10.0258776 10.4747215

10,0259226 10.4743702

26

25

24

23

22

10.0259676 19.4740156
10,0260127 10'4730613

10,0260578 10.4733073

TU0361029 10.4729537

10.0261481 10.4726003

10.0261933 10.4722474

21

20

19

18

17
19.0262385 10.4718947

10,0262838 10.4715423

19.5263291 10.4711903

10.0263745 10.4708386

10.0264139 | 10,4704872

10.0264654 10.4701362

16

15

14

13

12

II

IO

10.0365109 | 10.4697854

100265565 10.4694350

10 :0216020 10.4690849

100266477 10.4687351

11.0266933 | 10-4683857
10.0267399 10.4680365

9g

8

7

6

10.0267848 10.4676877
5

10..258306 10.1673392
4

10.0268764 10.4664910
3

10 *0269223 10.4666431

10.0269682 19.4662956

10.0270142 10.4359483 O

L.CO- Secant Lo Secant. 1 M

2

1

19 DE G R E E S.

L. Pingent | L . C.Tang.

9.5359719 10.4630231

9 : 5373921 10.4646177

9.5377920 10.4522080

9.5382017 10.4317983

9.539611o 10,1513390

9.5390200 19-4609300

9.5394237 10.4505713

9.5398371 | 10.4501629

9.5402453 10.1597547

9.5406531 | 10.4593459

9,5410606 10.4589394

9 :5414678 19.4585322

995418747 10.4531253

9.5422813 | 10.4577187

9.5425877 10.1573123

9.5430937 1.4569263

9.5434994 | 10.4565006

9.5439-88 10.4560952

9.5443100 10.4556900

19 9.51955109.9748361

20 9: 5199112 9.9747918

21 9 : 5202711 9.9747475

229.5 206397 9.9747031

239.5209899 9.9740587

249.5213488 9.9740142

9.5447 148 10.4552352

9.5450193 10.1543807

9.5455236 10.454176.4.

9.5459276 10.4542724

9.5463312 10 4536688

985467346 10 *4532654

9.5471377 10.4528623

9.5475404 10.4524595

4: 5479430 10.4520570

9.5483.452 | 10.4516548

9.5487471 10.4512529

9.5491487 10.4508513

25 9.5217074 9.9745697

26 4.5220696 | 9.9745252

27 9.5224235 9.9744876

28 9.5227311 9.9747359

29 9.5231383 9.774391,

30 9.5234953 9.9743406

30 9.5238518 99743018

329.5242081 9.9742570

33 9.5245610 9.9742122

34 9.5249196 | 9.9741673

35 9 :52 ; 3749 | 9.9741224

36 19.5256298 9.9740774

37 19.5259844 9.9540324

33 9-5263387 9.97-9873

39 9.5265927 9.9739422

40 9.5270463 9.9738971

41 9.5273997 1-9.9738519

42 9.5277526 9.9738067

9.5495500 10.4504500

9.5199511 10.4500439

9.5503519 10.41954.81

9.5507523 10.4492477

9.5511525 10.4488475

9.5515524 10.4184476

9.551952110.4439479

9 : 5523514 | 10:4476480

9.9527504
10.4472496

9'5531492 | 10.4408508

9.5535477 12.4454523

9'5539459 10.4450541

43 995281053 9.9737615

44 19.5284577 9.9737162

45 9.5288097 9.9736709

46 9.5291614 | 9.9736255

47 9.5295128 9.9735801

48 9.5298638 9.9735346

9.5543438 10.4456562

9.5547415 10.4452585

9.5551388 10.4448612

9.5555359 11.414 4641

9.5559327 10 4440673

9.5563292 10-4436708

49 9.53021469'9734891

50 9.53056509.9734435

51 9.5309151 19.9733980

529.53126199.9733523

53 9.53161439-9733067

54 9.5319635 | 9.9732610

9'5567255

9.5571214

9.5575671

9.5579125

9 :5583977

9.5587025

10.4432745

10.4428786

10.4424827

10.4420805

10,4416923

10.4412975

55 9.53231239.9732152

56 9.5326608 9.9731691

57 9.5330090 | 9.9731236

58 9.5333569 9.9730777

59 9.5337C44 9.9730318

60 9.5340517 9.9729858

L. Co - Sine L Sine.

915599971 10.1409029

9: 5597914 10.4105086

9.5598894 10:4401146

9.5672792 10.4397208

9.5656727 10•4393273

9.5600650 10 : 4389341

L.Co-Tang. ' .. Tangent.

70 D E G R E E S.

Rrrr
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i

42 A TABLE of Natural and

20

N. Sine

6

o

I

342 202

3422935

3425668

3 3428401

4343113
3

5 3433805

63436597

N. Co- Sine

9396926

9395931

9394935

2393938

9392940

9391942

4390943

DEGREES

V. Tangent. N.Co-Tang.

3639702 27474774

3642997 27449927

3646292 27429120

3649588 27400352

3652885 27375623

3656 : 82 27350934

3659480 27326284

N. Secant

10641778

10642905

10644033

10645163

12646294

10647426

10618559

59

58

57

56

55

54

53

52

7

8

9

lo

II

12

3439329

3442060

3444791

3447522

3450252

3452982

9389943

9288942

9387940

9386937

9385934

9384930

3662779

3666279

3669379

3672680

3675982

3679284

27301674

27277102

27252569

27228075

27293620

27179204

10649693

10650828

10651064

10653101

10654240

10655380

51

50

49

48

13 3455712

14 34 : 8442

153461171

16 346390 )

17 3466629

133469357

9383925

9382919

9381913

9380906

3682587

3685891

3689195

3692500

3695806

3699113

27154826

27130487

27106186

27081923

27057699

27033513

10656521

10657663

10058807

10659951

10661097

10662243

47

46

45

44

43937989
8

9378889 42

41

40

19 3472085

20 3474813

21 3477340

22 3480267

23 | 3482994

24 3485721

9377879

9376869

9375858

9374846

9373833

9372819

3702420

3705728

3709037

3712346

3715656

3718967

27009364

26985254

26961181

26937147

26913149

26889190

10653391

10664540

10605690

10666842

10667997

10669148

39

38

0
0
0
0

N
O

37

36

25348844
7

26 3491173

27349389
9

28 3436324

29 3499349

30 3502074

9371805

9370790

9369774

9368757

9307740

9366722

3722278

3725590

3728903

3732217

3735532

3738847

26865267

26341383

26817535

26793725

26769951

26746215

10670302

10671458

10672615

10573774

10674934

10676094

33

32

I

30

313504799

32 3507523

33
3510 247

34
3512970

35 3515693

363518416

9365703

9364683

9363667

9362640

9361618

9360595

3742163

3745479

3748797

375 2115

3755434

3758753

26722516

26698853

26675227

26651638

26528085

26604569

29

28

27

10677255

10678413

10679582

10580747

10681914

10683081

26

25

24

3762073

3765394

23

22

38

37 3521139

3523862

39 3525584

40 3529306

3532027

42 3534748

9359571

9358546

9357521

9356495

9355468

9354440

3768716

3772038

3775361

3778685

25581089

26557645

26534238

26510867

26487531

26464232

10684250

10685420

10686591

10687763

10688936

10690110

20

19

18
41

5

433537469

44 3540190

45 3542910

463545630

47 3548350

3551070

9353411

9352382

9351352

9350321

9349289

9348256

3782010

3785335

3788661

3791988

3795316

3798644

26440969

26417741

26394549

26371392

26348271

26325186

10691286

10692463

10693641

1069 4820

10696000

10697182

17

16

15

14

13

12

48

IT

IO
1

493553789

503556508

51 3559225

52 3561944

53 3564662

543567380

3801973

3805303

3808533

3811964

3815296

3818629

9347223

9346189

9345154

9344118

9343082

9342045

26302136

26279121

26256141

26233196

26210286

26187411

10698364

10699548

10700733

107.1919

10703106

10704295

1

9

8

7

6

1

934100755 3570097

503572814

57 3575531

58 3578248

59
3586964

60 3583679

N. Co - Sine

933996
8

933892
8

933788
7

933684
6

9335804

3821962 26164571

3825296 26141766

3828631 26118995

3831967 26096259

3835303 26073558

3838640 26050891

IN Co Tang. N. Tangent.

10705484

10700675

10747867

1070906

10710254

10711450

N. Co- Secant.

I

N Co -Secant

29238044

29214697

29191389

29168121

29144892

29121703

29099553

29075443

29052372

29029339

29006346

28983391

28910475

289 : 7598

28914760

28891959

28869198

28846474

28823739

29801142

28778532

28755961

28733428

28710932

28688474

28666053

29643670

28621324

28599015

28576744

28554509

28532312

28510152

28488028

28465941

28443891

28421877

28399899

28377959

28356754

28334185

28312353

28390556

23268796

28247071

28225382

28203729

281 & 2111

28160519

28138982

28117471

28095995

28074554

28053148

28031777

69 DEGRE E S.

28010441

27989140

27967873

27946641

27925444

27904281

N. Secant

5

4

3

2

1

M

N. Sine.
1

1



Artificial Sines, Tangents and Secants . 43

1

MM L. Sine. L. Co -Sine

9.53405179.9729858

9.53439869.9729398

29.53474529.9728938

9'5350915 19.9728477

49.5354375 9.9728016

5 9.53578329.9727554

69.5361286 9.9727092

L. Secant. L Co- Sec.ant

10.2270142 19.4059483 50

10.3270602 10.4656914 59

10.0271062 10.4652548

10.0271523 10.4649085

10.0271984 10.4645625

10,0272446 10.4642168 55

10.0272908 10946387141 54

58

57

56

10.0273371 10.463 ; 2631-53

10 0273834 10.4631816 52

10.0274297.10.4628272 SI

10 0274761 | 10'4624930
50

10.0275225 10.4621492 49

10.0275690 10.4618057

II

48

7 9.5364737 9.9726529

89.53681849.9720166

99.5371628 9.9725703

10 9:5375069 9.9725239

9.5378508 9.9724775

12 19:5381943 | 99724310

13 | 9.5385375 9.9723845

14 9.53888049.9723380

15 9.53922309.9722914

16 9.5395653 9.9722448

17 9.53990739.9721981

189.54024899.9721514

10-0276155 10.4614625 47

10.07276620 10.461119646

10.0277086 | 10.4607770
45

10.02775.52 10.4654347 44
10.027801910.4600927

43

10.0278486 10.4597511 42

-10.0278953.10.4594097

10,027942110 4590686

10.0279890 10.4587279

10.0280358 10.4583874

10.0280828 10.4580473

10.028 1297 10.4577074

41

40

39

38

37

36

10.0281767 10.4573679

10,0282238 10.4570287

10.0282709 10-4566897

10.0283180 1094563511

10.0283652 10.4560127

10.0284124 10,4556747

33

34

33

32

31

30

50.0284593 10 4553370

10.0285009 10.4549995

10 0235543 10.4546624

10.0283016 10.4543255

10.0286491 10,4539890

10.)286,65 10.4536415

29

28

27

26

25

24

10.0287440 10.4533165
23

10,0287916 19.45-9811 22

10.0288392 19.4526458

10.0288868 | 10.4523107 20

10.0289345 10.451976019

10-0289822 10.4516115
18

21

17
10.0290299 15.4513073

10.0290777 10.4509734 16

10.0291256 | 10 :4906398

10'0291735 10.4503065

10.0292214) 10.4499735

10.0292694 / 10.4496408

15

14

13

12

11

20

10,02731741 10.1493084

10,02936541 10.4189763

10,0294135 10.4486444

10.0294617 | 10.4483129

10.0295098 10.4479816

10.0295581 10.4476500

20 DEGRE E S.

L. Tangent L. Co.Tang.

9.5610658 10.4389341

9.5614588/ 10.4385412

9.5618515 10.1381485

9.5622439 10.4377561

9.5626360 10.4373640

9.5630278 19.4369722

9.5634194 10.4365806

9.5638107 10.4361893

9.564.2018 10.4352982

9.5645925 19.4354075

9.564983110.4350169

9.565373310 4346267

9.5637633 10 :4342367

9.5661539 10.4338470

9.5665424 10.4334576

3 :5659310 10.4330684

9.5673205 10.4326795

9.5677091 10:4322909

995680975 10.4319025

9,5684850 10.4315144

905688735 10.4311265

9.569261110.4307389

9.5696481 10.1303516

9.5730355 10.4299645

9.5704223 10.4295777

19 | 9.5405903 9.9721047

20 9.5409314 9.4720579

21 9.54127219.972011 ?

22 9.5416126 9.9719642

23 9.5419527 9.9719172

249.5422926 9.9718703

25 9.542632119.9718233

25 9-5429713 9.9717762

27 9.5433103 9.9717291

284.5436489 9.9716820

29 9.542987399716348

309.54432539.7715876

9.5708088 10.4291912

9,5711951 10.4288049

9.5715811 10.4284189

2.5719669 10.4280331

95723524 10.4276476

9:57273771C-4272623

9.5731227 10.4268773

9.5735074 / 10:4264926

9.5738919 ) 10.4261081

9 :5742761 10.4257239

9.574660110.4253399

9.5750438 10.4249562

319.5446630 9.9715174

329.54500059.9714931

83 9.5753370 9.9714157

34 9.5456745 9.9713984

35 9 5460110 9.9713509

36 9.5463472 9.9713035

379.5466832 9.9712560

38 9.5470189) 9.9712084

39 9'54735421 9.9711608

409.5476893) 9.9711132

419.5480240 9.9710655

42 9.5483585| 9.9710178

9.5754272 10.4245728

9.5758104 10.4241896

9.5761934) 10.4238066

9.5765761 10.4234239

S: 719585 10.4230415

9 :5773407 10-4226593

43 9.5486927 9.9709701
44 9.5490266 9.9709223

45 9.5493602 9.9708744

46 9.54969359.9703265

47 9.5500265 9.9707756

489-5503592 9.9707306

9 :5777226 10.4222774

9.5781043 10.4218957

95784858 104215142

9.5788669 10.4211331

9.579 2479 | 1097207521

9.5796286 10.4203714

9.5802090 10.4199910

9.5803892 10.4196108

91560769410.4192309

9.5811488 10.4188512

9.5815282 10.4184718

9.5819074 10.41879 : 6

9

8

7

6

49 9.5506916 9.9706826

50 9.5510237 9.9706346

51 9.5513556 9.9705865

52 9.5516871 9.9705383

53 9.542018499704902

54 9.5523494 9.9704419

55 2.55268019-9703937

$69.5530105 | 9.9703454

57 9.5533406, 9.9702970

589.5536704 9.9702486

59 9.553999999702002

ნი 9.5543292 9.9701517

L Co - Sine . L. Sine

5

4

3

9.5822864 1.1177136

9.58256511094173349

9.5830435 10.4169565

9.5831217 10.4165783 )

9,5837997 10.4162003
9.5811774 10'4158226

L.C.-Inag .' L. Tangent.

69 DEGRE E S.

10.0296003 10'4473199

10.0296546 104462895

13.0297030 19.4406594

10.5297514 10,1463293

10.0297998 10.4460JÓ ,

10.0298483 10.4455708

L.C.- Secant L. Sec 1,26

0

Rrrr 2



44 A TABLE of Natural and

21

60

59

Mм N Sine.

5 1 3583679

ī 3586395
2 3589112

3 3591825

4 3594540

5 3597254

63599968

N.Co- Sine.

9335804

9334761

9333717

9332673

9331628

9330582

9329535

D E G R E ES,

N. Tangent. IN . Co-Tang.

3838647 26050891

3841978 26028258

3845317 26005659

3848656 29983095

3851996 25960564

3855337 25938068

3858679 25915606

N. Secant. N Co. Secant

19711450 27904281

10712647 27883153

10713844 27862059

10715043 27840999

10716244 27819973

10717445 27798982

10718647 27778C24

58

57

56

55

54

7 3602682

8 3605395

9
3608108

10 3610821

3613533

12 3616246

9328487

9327439

9326390

9325340

9324289

9323238

3862021

3865364

3868708

3872053

3875398

3878744

25893177

25870782

25848421

25826094

25803800

25781539

10710851

107 21056

10722 262

10723469

10724678

10725887

27757100

27736211

27715355

27694532

27673743

27652988

53

52

51

go

49

48

11

47

1

13 3618958

14 3621669

15
3624380

3627091

17
3629802

3632512

9322186

9321133

9320079

9319024

9317968

9316912

3882091

3885439

3888787

3892136

3895436

3898837

25759312

25737118

25714957

25692830

25670735

25648674

10727098

10728 310

10729523

10730737

10731953

10733170

27632266

27611578

27590923

27570301

37549712

27529157

45

1

44

43

42

41
19 3635222

20 3637932

21 3640641

22 3643350

23 3646059

24 3648768

9315855

9314797

9313738

9312679

9311619

9310558

3902189

3905541

3908894

3912248

3915602

3918957

25626645

25604649

25582686

25560756

25538858

25516992

10734388

107356n7

10736827

10738048

10739271

10740495

27508634

27488144

27467687

27447263

27429871

27406512

40

39

38

37

36

H

.

9309496

9378433

9307370

9306306

9305241

9304175

3922313

3925670

3929028

3932386

3935745

3939105

25495160

25473359

29451591

25429855

25408151

35386479

10741720

10742946

10744173

10745402

10746631

10747862

27386186

27365892

27345630

27325400

27305203

27285038

35

34

33

32

31

.30

29

28

25365147
6

26 3654184

27
3656892

28 3659599

29 3662306

36 | 3665013

31
3667719

32 3670425

33 3673131

34 3675836

35 | 3678541

36 3681246

37 3683950

38 3686654

39 3689358

40
3692062

41
3694765

42 3697463

9303109

9302742

9300974

9299905

9298835

9297765

3942466

3945827

3949189

3952552

3955916

3959280

25364839

25343231

25321655

25300111

25278598

25257117

10749095

10750328

10751962

10752798

10754035

10755273

27264905

27244808

27224735

27204698

27184693

27164719

26

25

24

A
23

22

9296694

9295622

9294549

9293475

9292401

9291326

3962545

3966011

3969378

3972746

3976114

3979483

25235667

25214249

25192863

25161507

25050183

25128890

10756512

10757753

10758995

10700237

10761481

10762727

27144777

27124866

27104987

27085139

27065323

27045538

20

19

18

43
3700170

44 | 3702872

453705574

46 3708276

3710977

48 3713678

9290250

9289173

9288095

9287017

9285938

9284858

3982853

3986224

3989596

3992969

3996341

3999715

25107629

25086398

25065198

25044029

25022891

25001784

10763973

10765221

10766470

10767720

10768971

10770224

27025784

27006061

26986370

26966709

26947079

26927480

17

16

15

14

13

12

47

49 3716379

50 3719080

51 3721780

52
3724480

53.3727179

543729878

9283777

9282696

9281614

9280531

9279447

2278362

4003089

4007465

4009841

4013218

4016596

4019975

24980707
24959661

24938615

24917660

24896706

24865781

10771477

10772732

10773988
10774246

10776504

10777765

26907912

26888 374

26868867

26849371

26829945

26810530

II

1ο

୨

8

55

50

57

3732577

3735275

3737973

3745671

3743369

3746066

N. Co- Sixe.

58

9276277

9276191

9275104

9274016

9272928

9271839

N. Sine.

4023354 24854887

4026734 248 34023

4030115 24813190

4033497 24792386

4036879 24771612

4040262 24750869

IN.Co Tag 1 N. Tangent

DEGREE 3 .

10779025

10780287

10781550

10782815

10784080

10785347

N. Co - Secant.

5 .

4

3

2

26791145

26771790

26752465

26733170

26713906

26691672

N , secant.

1

59

60
O

M

00

1



Artificial Sines, Tangents and Seçants. 45

21

5
0

DEGRE E S.

L. Tangent L. Co. Tang.

9.5801774 10.4158226

9.5845549 10.4154451

9:5849321 10.1150619

9.5853091 10.4146909

9.5856859 10.4143145

9.5860624 19'4139376

9.5864386 10.4135614

L. Secant. LC - sec.ant

10.0298483 10.4456703

10,3298968 10.4453419 59

10.0299453 10.4450132

10.0299989 10.4446848
57

10 *0300426 10,4443567
56

10.0300913 10.4140289 55

13,0301400 10'4437013 54

58

14.00
10-0301888 10.4433741

10.0302378 10. 1430471

10.0302864 10.4127204

10.0303353 10 4423940

10.0303842 10 :4420679

10,0304332 10 :4417421

53

52

SI

50

49

48

10,0304823 10.4414165

10.0305313 10,44 10912

10.0305304 10.4407662

10 0306296 10.4404415

10.0306788 10.4401171

10.0307280 10.4397929

47

46

45

44

43

42

10.0307773 10.4394690

10,0308266 10,4391554

10.0308759 10.4388221

10.0309254 10.4384990

10.030974810.4381763

10,0310243 10.4378538

41

40

39

38

37

36

10.0310738 10.4375315

10.0311234 10.4372096

10.0311730 10.4368879

10'0312227 10'4365665

10.0312724 10.4362454

10.0313221 10,4359246

35

34

33

32

31

30

10.9313719 10.4356040

10.0314217 10.4352837

19,0314716 10.4349637

10,0315215 10.4346439

10.0315714 10,4343244

10.0316214 10.4340052

29

28

27

26

25

24

10.0316715 10.4336863

10.2317216 19.4333676

10.031771710,4330192

10,0318219 10.4327311

10.0318721 10.4324132

10.0319223 10.4320956

23

22

21

20

19

18

10.0319726 10:4317783

10,0320229 10.4314613

10,0320733 10,4311445

10.0321237 10.4308279

10,2321742 10.4305117

10,0322247 10.4301957

17

16

15

14

13

12

10.0322753 10.4298800
11

10.0323259 10.4295645 10

10 0323705 10,4292494
9

10.0324272 10-4289344 8

10.0324779 10.4286198

19.032528; 10.4283054 %

L. Sine. L. Co-Sine

9.5543292 9.9701917

1 9.5546581 2.9701032

29.55498689.9700547

3 | 9'55531529.9790061

49.5556433 9.9699574

5 955597119.9699087

69.5562987 9.9698600

79.5566259 9.9698112

89.55695299.9697624

99.5972796 9.9697136

10
9.5576060 9.9696647

JI 9.55793219.9696158

129.558257999695668

13
9.5585835 9.9695177

14 9.5589088 9.9694687

15 9.55923389.9694196

16 9.5595585.9.9693704

17
9.55988299.9693212

9.5602070 9.9692720

9.5868147 10.4131893

9.5871904 10.1128096

9.587506 13.4124340

9-5879413 10.4120587

9.58831631094116837

9.5886912104113088

9.58.90657 10.4109343

9.5894401 10,4105599

9.5898142 104101850

9,5901881 10.4098119

9.5905617 10.4294383

9'5909351104090649

9.5913082 10.4036918

9'5916812 10.4083188

9,5920539 10,4079461

9 :5924263 | 10,4975737

9.5927985 10.4072015

9.5931705 10.4068295

9.5935422 10.4064577

9.5939138 10.4060862

9.594285110.4057149

5946561 10.4053439

9.5950269 10.4049731

9.5953975 164046025

19 9.56053109.9692227

209.5608546 9.9691734

219.5611779 9.9691240

229.5615010 9.9690746

23 9.5618237 9.9990252

24 9.5621462 9.9689757

25 9.56246859.9689262

26 9.5627904 9.9688766

27 9.5631121| 9.9688270

289.5634335 ) 9.9687773

29 9.5637546 9.9687276

369.56427549.9686
779

31 9.5643960 2.9686281

32 9.5647163 9.9685783

339.5650363 9.9685284

34 9.5653561 9.9684785

35 9,5656756 9.9684286

369.5659948 / 9.9683786

37 9.5663137 9.9683285

38 9.5666324 9.9682784

39 9-5669508 9.9652283

40 9.5672689 9.9681781

419.5675868 9.9681279

42 9.56790441 9.9680777

43 9.5682217 ) 9.9680274

44 9.5685387 9.9679771

45 9.5688555 9.9679267

46 9.5691721-9.967876
3

47 9.5694883 9,9678258

489-5698043 9.9677753

9.5957679 10.4042323

9.5961380 10.4038620

9.5965-79 10.4034921

9.5958776 10.4031224

9.5972479 10.4027530

9.5976162 10.4023838

9.5979852 10.4020148

9.5983540 10.4016460

9.5987225 10.4012778

9.5990908 10.4009092

9 :5994588 10,4005411

9.5998257) 10.4001733

9.6001943 10.3998057

9,6095017 10.3994383

9.6509289 10.39997

9.6012958 10.3987042

9.6016625 10.3983375

9.6020290 10.3979710

9-6023953 10.3976047

9.6027613 ) 10.3972387

9.603127110'3958729

9.6034927 10.3965073

9.603858 . | 10 3961419

9.6042233 10.3957767

9'5701200 9.9677247

só 9.57043559.9676741
9.57075069.9676235

$29957106564.9675728

53 9.57138029.9675221

549.57169469-9674713

551 9.5720087 9.9674205

569.5723226 9.9673697

57 | 9.5726362 9.9673188,

58 9.57294959.9672679

59 9.5732626 9.9672169

60 9.5735754 9.9671659

LCo- Sine. L. Sine

9.6045882 10.3954118

9.604952910'3950471

9.6053174 ] 10.39 168 26

9.6056817 10.3943183

9.6060457 10.3939543

9.6064096 10: 3935904

L.Co-Tang 1. Tangent.

68 DEGRE E S.

10.0325795 10 *1279913
5

10,0326303 10*1276774
4

10.032681210.4273638
3

10,0327321 10.4270505 2

10.032783110.4267374

10-032834110.4264246

L.Co- Secant L. Secant. M

1

O



46 A TABLE of Natural and

O 60

1

M N. Sine.

2746066

3748763

2 3751459

3 3754156

4 3756852

5 3759547

63762243

N. Co- Sine .

9271839

9270749

9269658

9268566

9267473

9266380

9265286

22 D E G R E E S.

N.Tangent. N.Co- Tang.

4240262 24750869

4043646 24730155

4047031 24709470

4090417
24688816

4053804 24668191

4057191 24647598

4060579 24527030

59

58

57

56

55

54

1

52

51

7 3764938

8 3767632

9 3770327

10 3773021

II 3775714

12 3778408

9264191

9263096

9262000

9260973

9259805

9258706

4063968

4067359

4070748

4074139

4077531

4080924

50

24606494

24585987

24565509

24545031

24524642

24904252

49

53

48

13 3781101

14 3783794

15 3786486

16 3789178

17 3791870

183794562

9257606

9256506

4255405

9254303

9253200

9252097

4084318

4087713

4091108

4094504

4097901

4101299

24483890

24463559

24443256

24422982

24402736

47

46

45

44

43

42

99| 24382519

19 3797253

20 3799944

21 3802634

3805324

23 3808014

24 3810704

9250993

9249888

9248782

9247675

9246568

9245460

41

40

39

4104697

4108c97

4111497

4114898

4118300

4121703

21362331

24342172

21322041

21301933

24231861

24261819

22 38

Ο
λ
ο

N
O

37

36

26

25
3813393

3816082

27 3818770

28 3821459

29
3824147

303826834

9244351

9243241

9242131

9241020

9239908

9238795

4125106

4128510

4131915

4135321

4138728

4142136

24241301

24221812

24201851

24181918

24162013

24142136

35

34

33.

32

31

30

9237681

9236567

9235452

9234336

9233219

9232102

4145541

4148953

4152363

4155774

4159186

4162599

24122286

21102465

24082672

24062906

24043168

24023457

29

28

27

26

25

24

31 3829522

32 3832207

33 | 3834895

34 3837582

353840268

36 | 3842953

37 | 3845639

3848324

39 3851008

40 3853693

41 3856877

42 3859060

H

38

9232984

9229865

9228745

9227624

9226503

9225381

4166012

4169426

4172841

4176257

4179674

4183091

24002774

23984118

23964490

23944889

23925316

23905769

23

22

21

20

19

18

9224258

9223134

9222009

9220884

9219758

9218636

17

16

15

14

13

12

433861744

44 3864427

45 3867112

45 3869792

47 3872474

48 3875156

49 3877837

50 3880518

3883199

523885860

53 3888569

54 3891239

4185509 23886250

4189928 23866758

4193348 23847293

4196767 23827855

4200191 23808444

4203613 23789060

13.
4207036 23769703

4210460 23750272

4213885 23731068

4217311 23711791

4220738 23692540

4224166 23673316

51

9217503

9216375

9215246

9214116

9212985

9211854

II

15

9

8

7

6ő

1

553893919

563896598

57 3899277

5.8 3901955

59 3904633

60 3907311

N.Co- Size .

9210722

9209589

9208455

9207320

9206185

9205049

N. Sine.

5

4

3

2

4227594 23654118

4231023 23634946

4234453 23615801

4237884 23596683

4241316 23577590

4244749 23558524

| N . Co-Tang. I N Tangent

67 DEGREES.

N. Secant. | N Co - Secant

19785347 26694672

10786616 26675467

10787835 26656292

10789156 26637148

10796427 26618033

10791700 26598947

10792975 26579891

10794290

10795527

10796805

10798084

10799364

10780646

25560865

26541868

26522901

26503962

26485054

26466174

10801928

10803212

10804497

10805784

10807071

10808365

26447323

26428502

26409709

26390946

26372211

26353505

10809650

10810942

10812234

10813528

10814823

10816119

26334828

26316180

26297560

26278969

26260406

26241872

10817417

10818715

10820515

10821316

10822618

IC8.23922

26223366

26204888

26186439

20168018

26149624

26131259

10825227

13826533

10827840

10829149
10830458

10831769

26112922

26094613

26076332

26058078.

26039852

26021654

10833081
10834395

10835709

10837025

10838342

10839631

26003484

25985341

25967225

25949137

25931077

25913043

10840980

10842301

10843623
10844947

10840271

25895037

25877058

25859107

25841 182

25823284

258054141.847597

1084994

10850252

10851582

10852913

19854245

10855578

2577570

25709753

25751963

257 34199

25716162

25698752

10856912

10858248

10859585

10860924

10862263

10863604

N.Co- Secant.

2768106

25663412

25645781

25628176

25610599

25593047

N. Secant .

1

1



Artificial Sines, Tangents 47and Secants.

60

M L. Sine. L, C ). Sixe.

09.5735754 9.9571659

19.573888 999671144

2 9.5742003 9.9675637

39.5745123 9.9670125.

49.57482109.9669614

59.575135599659101

69.5754468 9.9668588

L. Secant. L. Cc- Secant

10.0328341 10.4264245

10.03288521704261120

10.0329363 10.4257997

10.0329875 | 10.4254877

10.0330386 10.4251760

10.0330899 | 10.4248644
10.033141210-4245532

59

58

57

50

55

54

79.5757578 9.9568175

5 1 9.5760685 | 9.9667562

99.57637909.9667048
109.5766.929.9666533

9.5769991 | 9.9666018

129.577308899665503

10.033192 19.4242422

10.0332439
17.4239315

10.0332952
10.4236210

Iv'0333467 10.4233108
10.0333982

10.4230009

10.0334497 | 10.4226912

53

52

51

so

It
49

48

47

46

13 9.57761839.9634987

14 9.5779275 9.9064471

15. 9 5782364 9.9563954

169.5785450 9.9663437

17 9.5788535 99662920

1895791616 9.9662402

10.033501310'4223817

10.0335529 10.42 20725

10.0336046 10.4217636

10 *0336563 10•4214550

10.033708 | 10.4211465

10.0337598 10.4203384

45

44

43

42

10.5338116 10.4205305

10.0338635 | 19.4202228
10.0339154 10.4199155

10.0339674 10.4196083

19.0340194 10.4193014

10.0340715 10.4189948

41

42

39

38

37

36

19 9.5794695 | 9.9661884

20 9.57977729.9661365

21 9.58005459.9660846

229.58039175.9660326

23 9.58069869.9659806

24 905810052 9.9659285

25
9.5813 ! 16 9 9658764

269.5816177 9.9658243

y.5819236 9.9657721
27

28 9-5822292 9.9697199

29 9.5825345 9.9656577

30 19 5828397 9.9656153

IC-5341236 19.4186884

10.0341717 10.4183823

100342279 10.4189764

10.034201 | 10 :4177708

10.0343323 10'4174655

10.0343847 10'4171603

35

34

33

32

31

30

w
w
w
w
w
w

29

28

27

26

25

24

9.583144599655630
31

32
9.5834491 | 9.9655106

33
9.5837535 | 4.9654552

34
9.5440570 9.955457

35
O'5843615 9.9353532

36 9.58450529.9653006

37 9.5849635 9.96 ,2480

33 95852716 9.9651952

39 9.5855745 9.9651126

409.5858771 9.76 0399

41 9.58617959.9650371

42
9.5864816 9.9649843

23

22

21

20

19

18

17

16

is

14

13

-12

43
905857835 9.9649314

9.58708519.9648785
44

45 9.5873865 9.9648256

46 9.5870876 9.9647726

47 9.5879885 9.7047195

48 9.3882892 9.9646665

49 9.5885896999646133

50 9.5858897 9.9645602

22 DEGREES.

L Tangent L. C. Tang.

9.6064 y 10: 39359.94

9.606773 10.39 ; 2 : 03

9.607136 10.3928634

9.6074997 10.3929003

9.6078627 10,3921373

9.608225+ 10.3917746

9.6385830 10-3914120

9.6089503 10.3910197

9.6093124 10: 3900876

9.6096142 10.3903258

9,6100359 10.3899641

9.6103973 10.38,5027

96107586 10 : 3892414

9.619 10.3888804

9.6114804 10.3885196

9.6118409 | 10.3881591

9.6122013 10.3877987

96125615 10.3874385

9.6129214 10.3870786

9.6132814 10.3867188

9.613640710.3863593

9.6140000 10.3852000

7.6143591 10.3856499

9.614714-10-3852820

9.6150766 10 3849234

9.6154351 19.3845649.

9.6157934 10.3842066

9.6161514 10.3838486

9.6165093 10.3334907

9.3163669 10.3831331

9 :6172243 10.3827757

9.617581510.3824185

9.6176385 19.3820615

yo618275 : 10.3817047

9.6186,19 10.3813481

yo5190053 10.3809917

9.6193645 10: 3805355

10.034437010'4168555

10.0344894 17.4165509

10.0345418 10.4162465

10.0345943 | 10°4159424

10.0346458 10.4156385

10.0346994 10.4153349

9.6197205 10.3802795

9.6200762 10° 3799238

9.6204318 10.3795682

9.6207872 10 :3792128

9.6211423 17.3788577

9.6214973 10.3785027

10.3347520 10.4150315

10.0348047 104147284

10.2348574 10.4144255

10.0349101 10.4141229

10.0349627 10.4138205

10.0350157 10.4135183

9.6218520 | 10.3781485 )

9-6222066 10.3717934

9.6225609
10.3774391

9-622,150
10,3770850

9.6232690 10 3767310

9:6236227 10° 3763773

10.0350686 10.4132165

10.0351215 10.4129149

16.0351744 10.4126135

10.0352274 10.4123114

10.0352805 10,4120115

10.0353335 10.4117108

19.58913979.9645069

52 9.58948939.9644537

53 9.5897838 9.9644004

54 9.5970880 9.9643470

9.6239763 | 15.3760237

9.62432,6 10.3756704

9.6246327 10.3753173

9.6250350 10.3749644

9.0253884 10,3746116

9.6257407 10.3742591

10.0353867 10.4114104

10.0354398 10.4111103

10.035493110.4108103

10.2355403 10:4105107

10.035599610-4102112

10.0356530 10.4099120

I1

10

9

8

· 7

6

55 9,59028699.9642937

569.5906856 9.96.2402

579.5909840 9.9641868

58 9.5912823 ' 9.9641332

59 9.5915803 9.9640797

60 9.5918780 9.9640261

L. Co.Sine. L. Sine

96260932 10.3739268

9.6264454 10.3735546.

9.6267973 10.3732027

9.6271491 1.3728509

9.6275000 [ C •3724994

9.627853 10 3721481

L.Co- Cang: L. Tangent

67 DEGREES.

15.0357063 10.4096131

10.0357598 1044093144

10,0358132 10.4090159

10.0358668 10.4087177

10.0359203 / 10.4084197

10.0359739 ) 10.4081220

L.Co Secant L. Secint .

5

4

3

2

O

Mм



48 A TABLE of Natural and

M N. Sine N Co-Secant .

o

60
3907311

I 3909989

2 3912666

3 3915343

4 3918019

5 3910695

6 3923371

23 DEGREES

N. Co-Sin. N. Tsigent. N.Co- iang N , Secant

9205049 4244749 23558524 10363604

9203912 4248162 2353948 ; 10861916

9202774 4251016 23520469 IU866289

2201635 4255051 23501481 10867634

9200496 4258187 23482519 10868979

9199356 4261924 23463582 10870326

9198215 4265362 23444672 10871675

a
n
A
W
N

25593047

25575521

25553022

25540548

2552310r

25505080

25488284

59

58

57

56

55

54

53
7

8

9

lo

11

3926047

3928722

3931397

3934071

3936745

3939419

9197073

9195931

9194788

9193644

9192499

9191353

-4268890

4272239

4275679

4279120

4282562

4286005

23425787

2 : 406928

23388095

23369287

23350505

23331748

10873024

10874375

10875727

10877080

10878435

10879791

29470915

25453571

25436253

25418961

25401694

29384452

52

51

so

49
12

48

13

14

15

16

17

18

3942093

3944766

3947439

3950110

3952783

3955455

9190207

9189060

9187912

9186763

9185614

9184464

4289449

4292894

4296339

4299785

4303232

4306680

23313017

23294311

23275630

23256975

23238345

23219740

10881148

10882506

10883866

10885227

10886589

10887952

25367238

25350048

25332883

25315744

25298630

25281541

45

44

43

42

4 !

40

193958127

20 3960798

21 3963469

22 3966139

23 3968809

24 3971479

9183313

0182161

9181008

9179855

9178751

9177546

4310129

4313579

4317030

4326481

4323933

4327386

23201 165

23182606

23164076

23145571

23127091

23108636

10889317

10890683

10892050

10893418

10894788

10896159

25264478

25247440

25230426

25213438

25 196475

25179537

37

36

2

a
n25 3974148

26 3976817

27 3979486

283982155

293984823

30 3787491

9176390

9175234

9174077

9172919

9171760

9170601

4330840

4334295

4337751

4341208

4344666

4348124

23999206

23071801

23053429

23035054

23216732

22998425

10897531

10898904

10900279

10901655

10903032

10904411

25162624

25145735

25128372

29112032

25095218

25078428

33

32

31

30

29

28

31
3990158

32 3992825

3995492

34
3998158

35
4000824

36 4003490

33

w
w
w
w 9169441

9168280

9167118

9165955

9164791

9163627

4351583

4355043

4358504

4361965

4365429

4368893

22980143

22961885

22943551

22925442

22907257

22889096

10905791

10907172

10908554

10909938

10910323

10912709

25061663

25044923

25028 207

25011515

24994847

24973204

27

26

25

24

374006156

38 4308821

39 4011486

40 4014150

41
4016814

424019478

9162462

9161296

9160130

9158933

9157795

9156626

4372358

4375823

4379289

4382756

4386224

4389693

22970959

22852846

22834758

22816693

22798653

22780636

10914097

10915486

10916876

10918267

1091 9659

10921053

24961586

24944991

24928421

24911874

24899352

24878854

23

22

21

20

19

18

43 4022141

44 4024804

45 4027467

464030129

47 4032791

484035453

9155456

9154286

9153115

9151943

9150770

9149596

4393163

4396634

4400106

4403578

4407051

4410525

22762643

22744674

22726729

22708807

22690909

22673035

10922448

10923 845

10925243

10925642

10928042

10929444

24862 380

24845929

24829 503

24813100

24796721

24787366

17

16

'15

14

13

12

I !

10

494038114

50 4040775

51 4043136

52 4046096

534048756

544051416

9148422

9147247

9146071

9144895

9143718

9142540

4414000

4417476

4420953

4424431

4427910

4431390

22655184

22637357

22619553

22601773

22584016

22566283

10930847

10932251

10933656

10935063

10936471

10937880

24764034

24747726

24731442

24715181

24698943

24682729|

9

8

7

6

554054075

564056734

57 4059393

584062051

59 4064709

604067366

N. Co -Sine

9141361

9140181

9139000

9137819

9136637

9135454

N. Sine.

4434871 22548572

4438353 22530885

4441835 22513721

4445318 22495580

4448802 22477962

4452287 22460368

N Co Tang. IN . Tangent.

66 DE GRE E S.

19939291

10940703

10942116

10943530

10944946

10946363

N.CO-Secan.t

24666538

24650371

24634227

24618106

24602008

24585933

N. Secant

5 .

4

3

2

1

0

M



Artificial Sines, -Tangents and Secants. 42.

2

1

M L. S'ine. L. Co- Sine

09.5918780 9.9640261

9.5921755 9.9639724

2 9 :59247289.9639187

9'592769899638650

49.5930666 9.9638112

9059330319-9637574

9.5936594 9.9637036

L. Secant, L Co-Sec.ant

10,0359739 10.4581220 .30

10.0360276 10.4078243 -59

10.0360813 10.4079372
58

10.0361350 10.4072302 57

10.0361388 10-4969334 56
1012362426 10.4066369 355

$0.6362964 10.4053426-54

(0.0363504 10.4060445 353

10.0364043 70.40574871 32

10.0364583 10.4054531

10-0365123 10.405157850

LO •O365064 10,4048627

1b.0366205 10.4045678
48

IO

II

7 9.59395559.9636496
8 9.5942513 99635957

99.5945469 9.9635417

9'59484229.9634877

9.5951373 | 9.9634336

129.5954322 9:2633795

13 9.59572689.9633253
144.59002129.9632711

15. 9.59631549.9632168
169.59660939.9631625

9.59699309.9631082

2.5971965 9.9630538

10.0366747 10.4042732

10 °0367289 110 4039788

10.0367832 10.1036846

10.0368375 10.4033907

10.0368918 19.4930970

10.0369462 410.4028035

47

40

45

44

43

42

20

21

19 9.5974897 9,9629994

9.5977827 9.9629449

9.5980754 9.9628904

229.5983679 9.9628358

23 9.5986602 9.9627812

24 19:5989523 9.9627266

10.037000610 4025193

10.2370551 10.4022175

10.0371096 10.4019246

10.0371642 10.4016321

10.0372188 10,4013398

14.2372734 10.4010477

41

40

39

38

37

36

35
25 9.5992441 9.9626719

269-59953571 9.9626172

27 9.5998271 9.9623624

28 9.6001181 9.9625076

96004090 y 9624527

36 9.6006997199623978

19.0373281 10.4007559

10.0373828 19.4004643

10.0374376 10.4001730

17.03749240.3998819

19.9375473: 10.3995930

19.0376022. 10.3993003

34

33

32

29
31

30

10.0376572 10-3990099 29

10.037712210.3987197 28

10.0377672 10.3984297
27

10.0378223 10.3981400 26

10-0378774 10.3978905
25

10.0379325 10.3975512 24

10.0379878 , 10.3972722 23

19.0380431 10.3969834
22

I.03829841IO.3966948
10.0381537

10.3964064 20

10.0382091
-0.3961183

19
10.0382645 10.395830418

21

31 9.60099019.9623428

329.3012303 9.9622878

1 33 9.6015703 9.9622328

34 9.6018600 9.9621777

35996021495 9.9621226

36 9.6024388 9.9620674

379.6027278 9.9620122

389*6030166 ] 9.9619569

39 9.6033052 ) 9.9619016

40 9.6035936 9.9618463

41
9.6038817 ] 9.9617909

42 9.6041696 9.9617355

439.6044573 9.9616800

44
9.60474489.9616245

45 9.6050320 9.9615689

46 9.6053190 4.9615133

47 9.6056057 9.9614576

48 9.6058923 9.9614020

49 9.6761786 9.9613463.

go
9.6064647 9.9612904

SI 9.60675069.9612346
52 9.6070362 9.9611787

53 9.6073216 9.9611228

54 9.60760689.9610668

1

55 9.60789189.9610108

: 56 9.60817659.9609548

57 9.6084611 9.9608987

58 9.6087454 9.9608426

59 9.6090294 9.9607864

60 9.60931339.9607302

L Co.Sine . L. Sine

23 DEGREES

L. Tangent L. Co.Tang.

9.6278519 10 3721481

9.6282034 10.3717969

9.6285940) 10.3714460

9.62890481 10.3710952

9.6292553) 10.3797147

9.62960571 103703943

9.6299558 10,3700442

9.6303058103696942

9.6300556 103693441

9.6310052 10.3689948

96313545 1013686455

9.6317037 10: 3682963

9.6320527 153679473

9,632401510.3675985

9.6327501 10.3672499

9.6330985 10.3669015
9.5334408 10.3365532

9.6337948 10.3662052

9.63414.6 10.3658574

9.6344903 10.3055097

9.6348378 10.3651622

9.6351850 10.3648150

9.6355321 10.3644679

9.6358790 10.3641210

9.6352257 10.3637743.

9.6365722 10.3634278

9.6369185 10.3630815

9.6372616 10.3627354

3 6376106 10.3623894

9.6379563 10.3620437

9.6383019 103616981

9.6386473 10.3613527

9.6389925 10.3610075

9.6393375 ) 10.3606625

|9.6396823 10.3603-77

9.6400259 ) 10.3599731

9.6403714 ) 10.3596286

9.6407150 10.3592844

9.6410597 / 10.3589403

9.6414036 10.3585961

9.6417473 10.3582527

9.6420908 10.3579092

9.6424342 10.3575658

21001
10.038320910 3955427

19.0383755 103952522

10.0384311 10.3949680

Id 0384867 10.3946810

10.2385424 10.3943943

10.0385980 10.3941077

17

16

15

14

13

12

9.6427773/ 10.3572228

9.6431203 10.3568797

9.6434631 10°3565369

19.6438057 10.3561943

9.6441481 10-3558519

9.6444903 . 10.3555097

9-6448324 10.3551676

9.6451743 10.3548257

9.645516010,3544840
9.6458575 10.3541425

9.6461988 10.3538012

9.6465400 10.3534600

10.0386538 10.3938214

10.0387096 10.3935353

10.0387654 10.3932494

10,0388213 PO'3929638
10-038877210.3926784

10.0389332 10.2923932

11

10

9

a
y
o
o
o

9.6468810 10.3531190

9.6472217 10'3527783

9.6475624 10.3524376
9.647902810.3520972

9,6482431 10.3517569

9.6485831 10 °3514169

L.Co- Tang. IL. Tangeni.

66 DEGRE E S.

10.0389892 10.3921082

10,0390452 10.3918235

10.0391013 10.3915389

10 :0391574 10.39,12546

10,0392136 10.3909706

10.0392698 10 •3906867

L.CO-Secant L. Secant.

Ssss



so A TABLE of Natural and

N. Sine

60

59

4067366

I 4070023

2 4072680

3 4975337

4 4077993

54080649

64083305

58

N Co-Secans

24585933

24569882

24553853

24537848

24521865

24505905

24489968

24 D E G R E ES

N. Co- Sine. N. Tangent. N. Co- Tang , N. Secourt

9135454 4452287 22460368 10946363

9134271 4455773 22442796 10947781

9133087 4459262 22425247 10949201

9131922 4462748 22407771 (10950622

9130716 4466237 22390218 (10952044

9129529 4469727 22372738 10953467

9128342 4473217 22355280 10954892

9127154 4476708 22337845 10956318

9125965 4480200 22320433 10957746

91 24775 4483693 22303043 10959174

9123584 1487187 22285676 10960604

9122393 4490682 22268331 10962036

9121201 4494178 22251009 10963468

57

56

55

54

74085960

84088615

9
4091259

ło 4093923

11 4096577

12 4099230

24474054

24458163

24442294

24426448

24410624

24394823

so

42

48

134101883

14 4104536

154107189

16 4109841

17 4112493

18 41 : 5144

9120008

9118814

9117620

1 9116425

9115229

9114032

4497675

4501173

4504672

4508172

4511673

4515174

22233799

22216432

22199177

22181944

22164733

22147545

10964902

10966337

10967774

10969212

10970651

10972091

24379045

24363289

24347555

24331844

24316195

24300489

47

46

45

44

43

42

+9 4117795

2014120446

20 4123096

224125746

234128395

244131044

9112835

9111637

9110438

9109238

9108038

9106837

451867 €

4522179

4525683

4529188

4532694

4536201

22130379

22113234

22096112

22079012

22061934

22044878

10973533

10974976

10976420

10977866

10979313

10980761

24284844

24269222

24253622

24238044

24222488

24206954

41

40

39

38

37

36

-244133693

26 4136342

274138990

28 4141638

294144285

1 304146932

9105635

9104432

9103228

g102024

g100819

gog9613

4539709

4543218

4546728

4556239

4553751

4557264

22027843

22010831

21993840

21976871

21959923

21942997

10982211

10983662

10985114

10986568

10988023

10989479

241 91442

24175952

24160484

24145038

24129613

24114210

35

34

33

32

31

30

3 + 1 4149579

324552226

334454872

344457518

35 4160163

36 4162868

9098406

9097198

9095990

9094781

9093571

9092361

4560777

4967291

4567806

4571322

4574839

4578357

21926093

21909210

21892349

21875510

21858691

21841894

10990936

10992395

10993855

10995317

10996779

10998243

24098829

24083469

24068132

24052815

24037520

24022247

29

28

27

26

25

24

37 f'4165453

384168097

394170741

404173385

41 | 4176028

424178671

9091150

9089938

9088725

9087911

9086297

908 5082

4581876

4585396

4588917

4592439

4595962

4599486

21825119

21 808 364

20791631

21774920

21758229

21741559

10999709

LIO01 176

L1002644

11004113

IJO05584

L1007056

24006995

23991764

23976555

23961367

23946201

23931055

23

22

21

20

19

18

43 4181313

44 4183955

454186997

464189239

474191880

48 | 4194521

9083866

9082649

9081432

9080214

9078995

9077775

4603011

4606537

4610064

4613591

4617119

4620648

21724911

21708283

21691677

21675091

21658527

21641983

11008529

TI010004

11011480

1101 2957

LI014436

11015916

23915931

23900828

23885746

23870635

23855645

23840625

16

15

13

12

49 4197101

36 4199801

514202441

524205080

534207719

54 4210358

9076554

11075333

9074111

9072888

9071664

9070440

4624178

4627709

4631242

4634776

4638311

4641846

21625460

21608458

24592476
21576015

21559575

21543156

I1017397

11018879

JF020363

11021849

11023335

11024823

23825627

23810650

23795693

23780758

23705843

23750949

II

IO

9

8

7

6

5

4

3

554212996

$ 64215634

574218272

38 4220909

59 4223546

4226183

N. CO - Sine

9069215

9067989

9066762

9065535

9064307

9063578

N. Sine.

4645382 21526757

4648919 21510378

4652457 21494020

4655996 21477683

4659536 21461366

4663077 21445069

N Co.Tang.' N. Tangent.

65. DEGREES.

11026313

11027803

11029295

11030789

11032283

I1033779

N.Co -Secant.

23736075

23721222

23706390

23691578

23676787

23662016

NiSecant M



Artificial Sines , Tangents and Secants. 51

60
O

59

24 D E GREES,

L. Tangent | L . Co.Lang :

9.6435831 0.3514169

9.6487239 10.3510770

9.6492528 10:3507372

9.6196023 10.3503977

9.6499 117 10.3500583

9.6502809 O'3497191

9.6506199 00 :3193801

M L. S'ine. L. Co - sine

9.6093133 9.9507302

19.60959699.9606739

2 9.60988039.9606176

39'6101635 | 9.9605612

4 9.6104465 3.9605048

51 9.6107293 9.9604484

69.6110118 9.9603919

L. Secant. L CO - Sec.anta

10. ) 392698 19 , 3906007

10.0393261 10.3904031

10.0393921 10.3901197

10.039 +385 10.3898365

10'0394952
10.3895535

10.0395516 10.3892707

10.0396081103889882

58

57

56

55

54

21
53

52

9.6112941 | 9.9603354

89.611576299612788

99.51185$ 0 9.9602222

10 1 9:61 21397 9.9601655

TI 9.61242119.9601088

12 9.6127023 99600520

19.039664710.3887059

10.0397212 10.3884238

10.0397778 10.3381420

10-0398345103878603

10-039891210-3875789

10.0399480103872977

SI

50

49

43

13 9.6129833 9.9599952

14 4.6132641 9.9599384

15 9.6135446 9.9598815

16 9.6138250 9.9598246

17 9.6141051 9.9597676

18 9.6143850 9.9597106

10.040001810.3870167 47

10.0400616 10.3867359 46

10.0401185 10.3864554
45

20.04.1754 10.3861750 44

10.0402324 10.3858949 43

'10.0402894 10.3856150 42

10.0403465 10.3853353
41

10240423610 3850559 40

10.0404607 10.384776 $ 391

10.0405179 10.3844976

10.0405752 16.3842188
37 :

10.0105325 10.3839401

: 38;

24
35

19 | 9.6146647 19.9596535

20 9.6149741 19.4595964

21 9.61522349.9595393

22 9.6155024 9.9591821

23. 9.6157912 19.9594248

9.6160598 9.9593675

25 9.6163382 2.9593102
269-6166164 9.9592528

279.6168944 9.9591954

28 9.61717219.9591380

29299.6174496 9.9590805

30 9.6177270 9.9590229

31 9.6180041 9.9589653

329.3182809 9.9589077

33 9.6185576 9.9588500

34 9.6188341 9.9587923

961911039.9587345

36 9.6193864 9.9586767

379.6196622 9 9586188

389-6199378 9.9585609

39 9.62021329.9585030

40 9.6204884 9.9584450
419.62076349.9583869

42 9.62103829,9583288

43 9.6213127 9.9582707

44

10.040689810.3836518
351

10.0407472 10.3833836
34

10.0408746 10 3831056
33

10.0408620 10°3828279
321

10.0409195 10: 3829504
1311

10.940979110_282273030

10.0410347 10.3819959 29

10.0410923 10.38r7191

10.0411500 10638144246271

10.0412077 10.3811659126

19-0412655 10338038972825 )

10.0413233 10.3306136
24

35

10 0413812 10.3803378 ) : -23

10.6414391 | 19.380062222

10.041-4970 10,37978671 : 21

10,0415550103795116 20

10.041013110.3792366 19

10.0416712 10-3789618 * 18

10.0417293 10.398683117

10.0417875 / 10 :3784.120-16

10.0418457 10.378138815

1004 19039 103778649-14

10.0419622 10.37759121713

10.0420206 10.377317418412

II10.0420790 10.3770443

10.0421374 10.376771370

10.0421959 10.3764984 9

10.0422544 10.3762257 28

10.0423130 | 10,3759532777

10.0423716 10.3756810 i 6

1

9.6509587 10.3490413

9.6512974 10.3437026

9.6516359 10.3483641

9.6519742 10.3480258

9.6523123 10 3476877

9.6526503 10 *3473497

9.652938110.3470119

9.6533257 10.3466743

9.6536631 10.3463369

9.5540004 10.3459996

9.6543375 10.3456625

9.6546744 0.34532561

9.655011210.3449888

9.6553477 10.3446523

9.6556841 10.3443159

9.6560204 0.3439796

96563564 10.3436436

9.6566923 10.3433077

9.6215871 | 9.9582125

45
9.62186129.9581543

46 9.62213519.9580961

47 9.6224088 9.9580378

489.6226824 9.9579794

9.6570280 10.3429720

9.6573630 10.3426364

9.6576989 10.3423011

26580341 ID 3419659

9.6583692 10.3416308

9.6587041 16.3412960

9.6590387 | 16.3409613

9.6593733 15.3406 267

9.6597076 16.3402924

9.660041810.3399582

9.6603758 10.3396242

9.6607097 10.3392903

9.6610434 10.3389566

9.6613769 10.3385231

9.6617103 10.3382597

9.6620434 10.3379506

9.6623765 10.3376235

2.6627093 10.3372907

9.6630420 10.3369580

9.6633745 10.3366255

96637069 10'3362931

19.6640391 10.3359609

9.664371110'3356289

9 6647030 10.3352970

49 9.6229557 9.9579210

5696232287 9.9578626

51
9.62350169.9578041

52
9.6237743 9.9577456

9.6230467 1 9 9576870

54 9.62431909.9576284

9 6650346 10.3349654

9.6653662 10.3346338

7.6656975 10.3343025

9.6660288 10.3339712

9.6663598 16.3336402

9.666690710.3333093

55.9.6245911 | 9.9575697

56 9.6248629 9.9575110

57 9.6251346 9.9574522

58 9.6254060 9.9573934

599.62567729.9573346

60 9.62594839.9572757

L Co - Sine . L. Sine

9.6670214 Ib.3329786

9-6673519 10 °3326481

19.6676823 10.3323177

9.66801 26 10.3319874

9,6683426 10.3316574

2.6686725 10 °3313275

IL.Co - Inag. IL . Tangent.

65 DEGREES.

10.0424303 103754080 5

10.0424890 10.3751371 ) 4

19.0425478 10.3748654 3

10.0426066 10.3745940 2

10.0426654 10,3743228

10.0427243 10.3740517

" L.Co-Secánt! L. Socant, M

1

O

Ssss 2



52
1

andA TABL
E

of Natura
l

25 DEGREES

N.Co- Sine . V. Tangent. N. Co- Tang . N. Secant

9063078 4663077 21445062 1103379

9061848 4666619 21428793 11035277

9060617 4670162 21412537 11036775

9059386 4673706 21396301 11038275

9058154 4677251 21380085 11039777

5056921 4580797 21363889
11041279

9055688 4684343 21347714 11042733

I

MM N.Sing

04226183

4228819

4231455

34234090

44236725

54239360

64241994

2

Co- secant

23662016

23647265

23632535

23617826

23603136

23588457

23573818

57

56

55

54

53
74244628

84247262

94249895

lo 4252528

II 4255161

12 4257793

9054454

9053219

9051983

90 50746

9049509

9048271

4687892

4691438

4694988

4698539

4702090

4705643

21331559

21315423

21299308

21283213

21267137

21251082

11044289

11045795

11047303

11048813

11050324

[ 1051836

23559189

23544581

23529992

23515424

23500875

23486347

52

SI

50

49

48

134260425

144263056

154265687

164268318

17 4270949

9047032

9045792

9044551

9043310

9042068

9040825

4709196

4712751

4716306

4719863

4723420

4726978

21235046

21219039

21203034

21187057

21171101

21155164

11053349

11054864

156380

11057898

11059417

11060937

23471838

23457349

23442880

23428431

23414002

23399593

47

46

45

44

43

42
184273579

4

40

19 4276209

20 4278838

21 4281467

224284095

234286723

244289351

9039582

9038338

9037093

9035847

9034600

9033353

4730538

4234098

4737659

4741222

4744785

4748349

21139246

21123348

21107470

21091611

21075771

21059951

11062458

11063981

11065506

11067031

11068558

11070087

23385203

23370833

23356482

23342152

23327840

23313548

w
w
w
w

a
v
o

25 4291979

26 4294606

27 4297233

28 4299859

29 4302485

304305III

9032105

9030896

9029606

9028356

9027105

9025853

4751914

4755481

4759048

4762016

4766185

4769755

21044190

21028369

21012607

20996864

20981140

20965436

11071616

11073147

11074680

I 1070214

11077749

11079285

23299276

23285023

23270790

23256575

23242381

23228205

35

34

33

: 32

31

30

31 4307736

324310361

33 4312986

34 4315610

354313234

36 4320857

9024600

9023347

9022093

9020838

9019582

yo14325

4773326

4776899

4780472

4784046

4787621

4791197

20949751

20934084

20918437
20902809

20887200

20871610

11080823

11082363

11083903

11085445

11086989

11088533

23214049

23199911

23185794

23171695

23157615

23143554

29

28

27

26

25

24

374323480

38.4326103

39 4328726

404331348

:41 | 4333970

42 4236591

9017068

9015810

9014551

9013291

9012031

go10770

4794774

4798352

4801932

4805512

4809093

4812675

20856039
20840486

20824953

20809438

20793942

20778465

11090079

11091627

11093176

11094726

11096277

11097830

23129513

23115490

23101486

23087501

23073535

23059588

21

20

19

18

17

16

43 4339212

44 4341833

45 4344453

-46 4347073

474349692

484352311

9009508

9008245

9006982

9005718

9004453

9003187

4816258

4819842

4823427

4827014

4830601

4834189

20763007

20747567

20732146

20716743

20701359

20685993

11099385

11100941

I1102498

11104036

I1105616

11107177

2304 5660

23031751

23017860

23003988

22990134

22976299

15

14

13

12

10

494354930

504357548

514360166

52.4362784

53 4365401

544368018

9001921

yoo0654

8999386

8998117

8996848

8995578

4837778

4841368

4844959

4848552

4852145

4855739

20670646

20655318

20640008
20624716

20309442
20594187

11108740

11110304

1 [ 111869

I1113436

11115004

I1110573

22962483

22948685

22934906

22921145

22907403

22893679

9

8

7

6

554370634 :

564373250

57 4375866

58 | 4378482

59 4381097

604383712

N. Co -Sine

8994307

8993035

8991762

8990489

8989215

8987940

N. Sine.

4859334 20578950

4862931 20563732

4866528 22548531

4876126 20533349

4873726 20518184

4877326 20503038

N Co Tang .' N. Tangent.

64 DE GRE E S.

11118144

I1119716

11121290

11122865

11124442

IT126019

IN.Co -Secant.

5

4

3

2

22879974

22866286

22852618

22838967

22825334

22811720

N. Secant

1

M



Artificial Sines, Tangents and Secants. 53

60

L. Secant, L. Co- Secant

10.0427243 10.3740517

10,072783210-3737809

10.0428422 10.3735103

10•0429512 10.3732399

10.0429603 10.3729697

10.0430194 10.3726997

10.0430785 | 10,3724299

59

58

57

56

55

54

10-0431377 10.3721603

10.0431970 10.3718910

10°0432563 10.3716218

10.0433156 10.3713528

10,0433790 10.3710840

10.0434344 10.3708155

52

51

so

49

48

47
10.0434939 10'3705471

10.0435534 10.3702789

10.0136130 10 : 3700110

10.0436726 10.3697432

10.0437322 10: 3694757

10.043791910.3692083

45

44

43

42

10.0438517 10.3689411

10.043911419.3686742

10.0439713 10.3684074

10.0440311 10.3631409

10.0410911 | 10.3678745

10.0441510 10.3676084

41

40

39

38

37

10.0442110 10.3673424

10.0442711 10.3670767

10.0443312 10:3668111

16,2443913 10: 3665458

10.0444515 10°3662806

10.0445118 | 10° 3660156

35

34

33

32

31

30

10.0445720 10° 3657509

10.0446324 10.3654863

10.0446927 10.3652220

10.0447531 | 10 °3649578

10.0448136 10.3646938

10.0448741 10.3644301

29

28

27

26

25

24

10.0449347 10.3641665

10.0449953 10 °3639031

10.0450559 10.3636299

[ J'0451166 10.3633760

[ 0.0451773 10.3631141

10.045238110.3628916

23

22

21

20

19

18

10.0452989 10.3625892

10.0453589 10.3623269| 1%
10.0454207 10.3620649

15

10.0454816 10.3618031
14

10.04554261063615415
13

10.0456037 10.3612801
12

M L.Sine. L. Co.Sine.

09.6259483 9.9572757

19*6262191 949572168

29.6264897 9.9571578

3996267601 9.9570988

49.6270303 9.9570397

59.62730039.9569876

6 9.6275701 9.9569215

25 DEGRE E S.

L. Tangent , L. Co-Tang .

9.6686725 10.3313275

9-6690023 10.3309977

9.6693319 10.3306681

9.6636613 10.3303387

9.6699905 10,3301094

9.6703197 10-3296803

9.6706486 10.3293514

79.6278397 9.9568623

8 9 •6281090 9.7568030

99.62837829.9567437

10 9.62864729.9566844

119.6289160 9.9566250

12 9.6291845 9 9565656

9.6709774 10.3290226

9.67 1306 19:3286940

9.6716345 10.3283555

9,67196.8 10.3283372

9.6722910 10.3277090

9*6726190 10.3273810

13 9.6294529 9.956506

14 96297211 9.9564466

15 9.62998909.9563870

16 9.63025689.9562274

17 9.6305243 999562678

18 906377017 9.9562081

9.6729468 10.3270532

9.6732745 10.3267255

9.6736020 10.3263980

9.6739294 10.3260706
9.6742556 10.3257434

9.6745836 10.3254164

19 9.6310589 9.9561483

209.6313258 9.9560886

21 | 9.6315926 9.9560287

229.6318591 | 9.9559689

239.6321255 9.9559089

24 9'6323916 9.9558495

9.6749105 10.3250895

9.6752372 10.3247628

9.6755638 10.3244362

9.6758902 10.3241097

9.6762165 10,3237835

9.6765426 10.3234574

25 9.6326576 9.9557890

26 9.6329233 9.9557289

27 9.6331889 9.9556688

28 9.6334543 9.9556087

29 9.6337194 9.9555435

30 9.6339844 9.9554882

9.6768686 10.3231314

9.6771944 19.3228056

9.6775201 10.3224799

9.6778456 10.3221544

9.6781709 10.3218291

9•6784961 10.3215039

31 9.6342491 99554280

329.6345137 9.9553676

33 9,6347780 5.9553073

34 9.6350422 9.9552469

35 9 •63530629.990864

36 9.6355699 9.9551259

9.6788211 10.3211789

9.679 :460 10.3208540

9.6794708 10.3205292

9.6797953 10*320 2047

3.6801198 10.3198803

9.6804440 10.3195563

37 9*6358335 | 9.9550653

33 9.6360969 9.9550047

39 9.6363601 9.9549441

40 9.63662319.9540834

41 9.6368859 9.9548227

42 9.637-4849.9547619

9.6807682 10.3192318

9.6810921 10'3189279

9.6814160 16.3185840

9.6817396 10.3182604

9.6820332 19.3179363

9.6823865 | 10.3276135

43 9963741089.9547011

44 9.63767319.9546402

45 9.63793519.9545793

46 9.6381969 9.9545184

47 9.6384585 9.9544574

48 9 •6387199 9.9543963

9.6827098 10.3172902

9 •6830328 10.2169572

9.6833557 10.3166443

9 •6836785 10.3163215

9.6840011 103159989

9•684323610-3156764

49 9.6389812999543352

50 9.63924229.9542741

Ś1 9.6395030 9.9942129

529.63976379.9541517

53 9.6420241 9.9510904

54 9.640281499540291

10.0456648 10.3610188

10.0457259 | 10.3607578
10-045787110.3604970

10.0457483 10.3602363

19.0459096 10-3599759

10.0459709 10.3597156

a
v
c
o
m

o

55 9.6405445 9.9539677

56 9.6408044 9.9539-53

57 9.64106409.9538448

58 9.6413235 | 9.9537833

59 9.6415828 9.9537218

60 9.64184209.9536602

L. Co - Sine. L Sine.

9-6846459 | 1093153541

9.6849581 10.3150319

9.6852901 10:3147099

9.6856120 10.3143880

9.6859338 10,3140602

9.6862553 10.3137447

9.686576810.3134232

9.6868981 10 3131019

9.6872192 10.3127808

9.6875402 103124598
9.6878611 10.3121389

9.6881818 10.3118182

L.Co-Tang: 1 L. Tangent.

64 DEGREE S.

10.0460323 10.3594555

10.0460937 10.3591956

10.0461552 10.3589360

10°0462167 10.3586765

10.0462782 10.3584072

10.0463398 10.3581580

L.Co - Secant L Secant

5 .

4

3

2

1

o

M



54 A TABLE of Natural and

M

60

2

3

4

N. Sine.

4283712

4386326

4388940

4391553

4394166

4396779

4399392

N. Co - Sine ,

8987940

8986665

8985389

8984112

8982834

8981555

8980276

N. Secant. IN Co-Jecant

11126019 22311720

11127598 22798124

11129179 22784546

11139761 22770086

11132345 227574.45

11133930 22743921

11135516 22730415

59

58

57

56

55

54

7

8

9

10

II

12

4402004

4,04616

4407227

4409838

4412448

4415058

8978996

8977715

8976433

8975151

8973868

8972584

11137103

11138692

11140282

11141874

IJ 143467

11145062

22716927

22703457

27690005

22676571

22663153

22649758

53

52

50

go

49

13
4417668

14 4420278

15 4422887

164425496

17 4428104

18 4430712

8971299

8970013

8968727

8957440

8966152

8964864

11146658

11148255

11149854

11151454

11153056

11154659

22630375

22623012

22509667
22596339

22583029

22569736

47

46

45

44

43

42

.19

20

21

4433320

4435927

4438534

4441140

4443746

4446452

8963575

8962285

8960994

8959703

8958411

8957118

11156263

11157869

11159476

11161084

11162694

11164306

22556461

22543204

22529964

22516741

22503536

22490348

22

41

40

39

38

37

36

23

24

254448957

26 4451562

27 4454167

28 4456771

29 4459375

30 4461978

8955824
8954529

8953234

8951938 .

8950641

8949343

11165919

11167533

11169149

11170766

11172384

11174004

22477 178

22464024

22450889

22437770

22424669

22411584

35

34

33

f

8948045

8946746

8945446 .

8944145

8942844

8941542

11175625

11177248

11178872

11180498

IL125

11183753

22393517

22385467

22372435

22359419

22346420

22333438

29

28

27

26

25

24

31 4464581

32 4467184

334469785

34 4472388

35447499
0

36 4477591

37 4487192

38 4482792

39

40

41 4490591

42 4493190

Iu

8940239

8938936

8937632

8936327

8935021
8933714

4485392

4487992

23

22

21

11185383

11187014

11189647

11190281

11191916

11193553

22320474

22307526

22294595

22281681

22238783

22255903

19

18

43
4495789

44 4498387

45 4500985

4503582

47 4506179

48 4508776

8932476

8921098

8929789

8928479

8927169

8925858

11195191

11196831

11198472

11200115

11201759

11203405

22243039

22230192

22217362

22204548

2219175

22178971

45

17

16

15

14

13

12

II

10

49

50

51

52

53

54

4511372

4513968

4516563

4519158

4521753

4524347

8924546

8923233

8921920

8920606

8919291

8917975

11205052

1 1206700

11208350

11210COT

11211653

15213307

22163207

22153460

22140730

22128010

22115318

22102637

9

8

7

6

55
4526941

4529535

4532128

4534721

4537313

4539905

N. Co - Sine.

8916659

8915342

8914024

8912705

8911385

E910065

N. Sine.

11214953

11216620

11218278

11219938

11221600

11223262

N. Co - Secant.

22089972

22077323

22064091

22052075

22039476

22026893

N , Sec nt.

26 DEGRE E 6 .

N. Tangent. IN . Co-Tang .

4877326 20503038

4880927 20487910

4884530 20472800

4898133 2045 7708

4891737 20442634

4895343 20427578

4898949 20412540

4902557

4906166

4909775

4913386

4916997

4920610

20397519

20382517

27367532

20352565

20337615

20322683

4924224

4927838

4931454

4935071

4938689

4942308

20307769

20292473

20277997

20263133

20248289

20233462

4945928

4919549

4953171

4956794

4960418

4964943

20218653

20203862

20189038

20174331

20159592

20144869

4967669

4971297

4974925

4978554

4982185

4985816

20130164

20115477

20100806

20086153

20071516

20056897

4989149

4993082

4996717

90003 , 2

5003989

5007627

20042295

20027710

20013142

19998599
19984056

19969539

5011266

5014906

5018547

5022189

5025832

5029476

19955038

19940554

19926087

19911637

19897204

19882787

5033121

5036767

5040415

5044063

5047713

5051363

19868387

19854003

19839636

19825286

19810952

19796635

5055915

5258668

5062322

5065977

5069633

5073290

19782334

19768050

19753782

19739531

19725296

19711077

so

57

58

5076948 19696874

5080607 19682688

5084267 19668518

5087928 19654364

5091591 19640227

5095254 19626105

N. Co-Tang . N. Tangent

63 DE GREES .

5

4

3

2

]
59

60



Artificial Sines, Tangents and Şecants,

60

M L. Sine. L.Co. Sine.

09.6418420 9.9536602

1 9642100999535985

2 9.6423596 9.9535369

3 9º64261829.9534751

4 9.6428765 9.9534134

59.6431347 9.953355

6 9.6433926 9.9532898

26 DEGREES.

L- Tangent L.Conang.

9.6881818 10.3118182

9.6889023 10.3114977

9.6888227 10.311 ! 773

9.6891430 10.3108570
9.689463116,3105369

9.6897831 19-3102169

9,6901030 10.3098970

L. Secant. L Co- Secant

10.0463398 10.3581580
10.04640151003578991

10.04646310.3576104

10.0465249 10.3573818

10.0465866 10.3571235

16.0466485 10.3568653

10.0467103 10.3566574

59

58

57

56

55

54

7 9.6436594 9.9532278

8 9 •6439080 9.7531658

9.9.6441654 9.9531038

10 9.6444226 9.9530418

119.6446796 9.9529797

12 19.6449365 2.9529175

9.6904226 19.3095771

9,6907422 19.3092578

9.6910616 19.3089384

9,69 !3809 10.3086191

916917000 10.3083000

96920189 10.3079811

10-0467722 10.3563496

10.0463342 10.3560926
10-0468962103558346

10.0469582 10.3555774

10.0470203 10.3553204
10.047082510.3590635

53

52

51

go

49

48

47

40

10.0471447 10'3548069

10.047:2069 10 :3545904

10.047269210-3545942

10.0473315103540381

19.0473939 10.3537822

19,047456310353 ;265

45

13 9.6451939.9528553

14 9'6454496 9.9527931

15 19.6457958 8.9527308

16 9.645961919.9526685

17 19.6462178 999526061

18 906464735 9.9525437

19 9.6467290 9.9524813

20 9.6469844 9.9524188

21 9.6472395 2.9523562

22.9.6474945 9.9522936

23 9.6477492 2.9522310

24 96480038 9.9521683

94692337810.3076322

9 :6926565 10.3073435

9,6929750 19.3070250

9.6932934 10.3067066

9,0936117 10.3063883.

9,693929810.3060702

2110
9.6942478 10,3057522

9.6945656 10,3054344

9.6948833 10: 3051167

9.0992709 10,3047991

9.6955183 | 1043044817
9-69583551043041645

43

42

10.0475187 10.3532710

19,0475812 17.3530196

19.0476438 10.3527605

10.0477064 10.3525055

10-0477690 10.3522508

19.047831710.3519962

41

40

39

38

37

36

10.0478945 10.3517418

10.0479572 10.3914876
10.0480201 | 10: 3512335

IC,2480829 10.3509797

10.048145903507267

10.0482088 | 10 °354726
30

25

10.0482718 10'3502193
29

10.0483349 10.3499662
28

19.0483980 10.349732
27

10.0484611 10 3494605 26

19.0485243 ] 10.3492080

19.0485876 10.3489556 24

19.0486508 10.3487034
23

10.0437142 10 °3494514
22

10.0487776 10.3481996

TOʻ0483410 | 10 :3479479 20

10.0489044 10.3476965
19

10.0489680 10.3474452 || 18

35 9.64825829.9521055

26 9.64851249.9520428

27 9.6487665 9.9519799

28 9.6490703 2.9519171

29 9.64927409.9518941

30 9.6495274 99517912

31 9.649780799517282

32 9.6500338 9.9516651

33 9.65028684.9516020

34 9.6505395 9.9515389

35 9.6507920 9.9514757

36 9.6510444 9.95 14:1 24

37 9 •6512966 9.9513492

38 9.6515486 9.9512858

39 19.6518004 9.9512224

40 9.6520521. 9.9.541590

: 41 9.6523035 9.9510956

42 9.65255489.9510320

43 9 *6528252 9.9509685

6 44 9.65395689.9509049

45 9.6533075 9.9508412

46 9.6535581 9.9507775

47 9.6538084 9.9507138

48 9 •6540586919506500

149 9.6543086919505861

50 9.6545584 919505223

si 9.6548081 9.9504583.

i $29.0550575 9.9503944

53 9.65539689.9503303

54 9.6555559 919502663

5579.6558048 9.9502022

56 9.6560536 9.9501380

57 9.6563921 9.9900738

58 9.65655059.9500095

59 9.65679879,9499452

60 9.6570468 919498809

L. Co - Sine. L Sine.

17

16

10.0490315 10.347 1941*

19.049095 10.3469432

10.0491588 10.3466929
10.0492225 10.3464419

19.0492862 10-3461916

10.0493500 $ 0.3459414

4

14

13

'12

10.0494139 | 10.3456914

100494777 10.345 4410

10 :0495417 10.3451319

10.0496056 10.3449425

12,0496-97 10-3446932

10.0497337 | 10.3444441

áV
e
v
o

9.6961927 10.3038473

9.6964697 10.3035303
9.6967865 10.3032135

9.6971032 10.3028968

9.6974198 10:3025802

9-6777363 10.3022637

9.6980526 10.3019474

9.6983687 10.3016313
9.6986847 10 :3013153
9.6990006103009994

9.6993164 10.3006836

9.6946320 10.3003680

9.6999474 10 :3000526

9.7002628 10-2997372

9.7005780 10 2994220

9 *700893010299107
0

9.7012080 122987920

90701922710 29847734

9
9.7018374 10,2981626

9.7099519 10.2978481

9.9024663 10,297,5337

9.7027805 10 2972195 .

9.7030946 102969054

9.7034086 10,2969914

9 7037225 10,2962775

9.7040362 10.2959638

9.7043497 10 :2956503

9.7040632 10,2953368

9.7049765
19,2990239

9.7052897 10,29 47103

9.7056027 10,2943973

9.7299156 10,294,2844

9.7062284 10 2937716

9.7065410 10,29345901

9.7068535 | 10:2931463

9.7271659 10 29.28344

L.Co-Tang . IL. Tangent:

63 DEGREES
:

10.049797810.3441952

19.0498620 10.3439404

19.0499262 10.3436979

10°0499905 | ļo.3434695

rgog00548 19.3432013

10.050119 10.3429332

L.Co- Secant . Secant:

4

3

2

M

1

1



56 A TABLE of Natural and

M N. Sine.

O

60

1

1 59

4539905

4542497

2 4545088

3 4547679

4 4550269

Ś 4552859

6 4555449

27 DEGREE S.

N , Tangent.IN.Co- Tang .

9095254 19626195

5098919 1901 2000

5102585 19597910

5106252 19583837

5109919 19569780

5113588 19555739

5117259 19541713

N. Co - Sine .

78910065

8908744

8907422

8900100

8904777

8903453

8902128

N. Secant. in Co- S'ecant

11223262 22026893

11224926 22014326

11226592 22001775

11228259 21987242

11229928 21976721

11231598 21964219

11233269 21951733

-5
8

57

56

55

54

53

52

7 4558038

84560627

9 4563216

10 4565804

4568392

12 4570979

8900802

8899476

8898149

8896821

8895493

8894164

3

9120930

5124652

5128275

5131950

5135625

5139302

19527704

19513711

19499733

19485771

19471825

19457896

11234942

11236616

11238292

11239969

J1241648

11243328

21939262

21926808

21914370

• 21901947

21889541

21877190

II

51

50

47

48

8892834

8891503

880171

8888839

8887506

8886172

5142980

5146658

5150338

5954019

5157702

5161385

19443981

19430083

19416200

19702333

19388481

19374645

11245010

11246593

11248377

11250063

11251750

11253439

21864775

21852417

21840074

21827746

21815435

21803139

47

46

45

44

43

42

13 4573566

14 4576153

154578739

,164581325

17 4583916

184586495

19 4589080

20 4591664

21 4594248

224596832

23 4599415

244601998

-

8884837

8883502

8882166

8880829

8879492

8878154

5165263

5168755

5172441

5176129

5179818

5183508

19360825

19347020

19333231

193 19457

19305698

19291956

11255129

11256821

11258514

11260239

11261905

11263603

21790859

21778594

21766346

21754112

21741895

21729593

41

40

39

38

37

36

254604580

1 264607162

274609744

28 4612325

294614906

30 4617486

8876815

8875475

8874134

8872793

8871451

8870108

5187199

5190891

5194584

5198278

5221974

5205670

19278228

19264516

19250819

19237138

19223472

19229821

11265302

11267003

11268705

11270408

11272113

15273819

21717506

21705335

21693180

21681040

21668915

21656806

35

34

33

32

31

30

31 4620066

32 4622646

33 4625225

34 4627804

35 4630382

36 4632960

8868764

8867420

8866075

8864725

8863383

8862036

5209368 | 19196186

5213067 , 19182565

5216767 1916896 )

5220468 19155370

5224170 19141795

5227874 19128236

11275527

11277237

11278948

I 1280660

11282374

11284089

21644712

21632633

21620570

21608522

21596489

21584471

29

28

27

26

1 25

24

23

22

37 4635538

384638115

394640692

404643269

41 4645845

424648421

11285806

11287524

11289244

11290965

11292688

11294412

21

21572469

21560482

21548510

21536553

21524611

21512684

20

19

18

17

16

434650996

44 4653571

45 4656145

464658719

47
4661293

48 4663866

11296137

11297864

11299593

11301323

11303055

11304789

21500772

21488875

21476993

21465127

21453275

21441437

15

14

13

12

8863688
5231578 19114691

8859339 5235284 19101162

8857939 5138990 19087647

8856639
5242698 19074147

8855288 5246407 19060663

8853936 5250117 19047193

8852583 5253829 19033738

8851230
5257541 19920299

8849876 5261254 19000874

8848521 5264969 18993464

8847166 5268685 18980068

8845810 5272402 18966688

8844453
5276 120 18953322

8843095 5279839 18939971

8841736 5283559 18926634
8840377 5287281 18913313

8839017 5291004 18900006

8837656 5294727 18886713

8836294 5298452 18873436

8834932 5302178 18860172

8833569 5305906 18846924

8832205 5309634 18833690

8830841 5313364 18820470

8829476 5317094
18807265

: N . Sine. N.Co-Tang . 1 N. Tangent

II
11306522

11308258

11309996

11311735

11313475

11315217

21429615

21417808

21406015

21394238

21382475

21370726

49 4666439

50 4669012

514671584

$ 24674156

534676727

544679298

en
554681869

56 4684439

574687009

584689578

59 | 4392147

60

10

9

8

7

11316961

11318706

11320452

11322200

11323950

21358993

62 DEGRE E S.

4694716

N. Co - Sine .

11325701

N. Co -Secant.

5 .

21347274
4

21335570 3

21323880 2

21312209

21200545

N. Secant. I M

5



Artificial Sines, Tangents and Secants. 57

60

M L. Sine. L. C .. Sine.

09.6570468 9.9498809

196572946 9.9498165

29.65754239.9497521

3 9 *6577898 9.9496876

4 9.6580371 9.9496230

59.6582842 9.9495585

6 9.65893129.9494938

27 DEGRE E S.

L. Tangent L. Co Tang .

9.7071659 10.2928341

9.7074781 10.2925219

9.7077902 50.2922098

9.7081022 10.2918978

9.7084141 10.2915859

9.7087258 10,2912742

9.7090374 10.2909626

59

58

57

50

55

54

53

52

7 9.6587780 9.9494292

8 9 •6590246 9.9493645

9 9.6592710 9.9492997

10 9.6595 173 | 9.9492349

11 9.6597634 9.9491700

12 9.6600093 9.9491051

9.7093488 10.2906512

9.7096301 10.2903399

9.7099713 10.2907237

9,7102824 | 10.289776

9.7105933 10.2894067

9 *710904110.2890959

51

50

49

48

139.660255099490402

9.6605005 9.9489752

159.6607458 9.9489101

169.6609911 9.9488450

17 9.6612361 9.9487799

189•6614810 9.9487147

9.7112148 10.2887852

9.7115254 19,2884746

9.7118358 10.2881642

9.7121461 10,2878539

9.7124562 10-2875433

9.7127662 10 :2872338

47

46

45

44

43

42

19 9.6617257 9.9486495

209.6619701 9.9485842

219.6622145 9.9485189

229.6624586 9.9484535

239.66270269.9483881

24 9'6529464 9.9483227

9.7130761 10.2859239

9.7133859 | 10.2866141

9.7136956 10.2863044

9.7140051 | 10.2859949

9.7143145 10.2856855

9 *7146237 10.2853763

41

40

39

38

37

36

35

34

25 | 9.6631900949482572

26 9.6634335 9.9481916

279.6636768 9.9481260

28 9.6639199 9.9480604

29 9.66416289-9479947

30 9.6644056 9.9479289

9.7149329 10.2850671

9.7152419 10.2847581

9.7155508 10.2844492

9.715859510*2841405

9.7161682 10.2838318

9.7164767 10.2835233

33

32

31

30

9.7167851 10.2832149

9'7170933 10.2829067

9.7174014 10.2825986

97177094 10.2822906

9.7180173 10.2819827

907183251 | 10° 28 16749

31 9.66464829.9478631

329.66489069.7477973

33 9.6651329 9.9477314

34 9.6653749 9.9476655

35 9 •66561689.9475995

36 9.6658586 9.9475335

37 966610019.9474674

38 9.6663415 9.9474013

39 9.6665828 9.9473352

40 9.6668238 S.9472684

41 96670647 9.9472027

42 9.6673054 9.9471364

29

28

27

26

25

24

97186327 10* 2813673

9.7189402 10.2810598

9.7192476 10.2807524

9.7195549 | 10.284451

9.7198620 10,2501380

9.7201690 10 2798310

23

22

21

20

19

18

43 19*6675459 9.9470700

44 9.6577863 9.9470036

45 9.8680265 9.9469372

46 9.6682665 9.9468707

47 9.6689064 9.9468042

48 9 •6687461 9.9467376

9.7204759 10.2795241

9.7207827 10.2792173

9.7210893 10.2789107

9.7213958 10.2786742

9.7217022 10.2782978

9.7220085 10.2779915

17

16

15

14

13

12

10

49 9.66898569.9466712

50 9.6692250 9.9465043

51 9.66946429.9465376

52 2.669703299464708

53 9.6699420 9.9464010

54 9.6701807 9.9463371

9.7223147 10.2776853

9.7226207 1,2777393

9.7229266 10.2770734

9.7232324 10.2767676

9.7235381
10'2764619

9.7238436 10.2761561

9.7241490 10.2758510

9.7244543 10 2755457

9.7247595
10.2752405

9.7250646 10.2749354

9.7253695 10.2746305

9.7256741 10.2743256

L.Co-Tang... Tangent.

62 DEGREE S.

L. Secant. L Cu- Secant .

10.0501191 10.3429532

10.ogo1835 193427054

10.0902479 10.3424577

10.0503124 10.3422102

10.0503770 10.34 19329

10.0904415 10.3417158

10.0505062 10 3414688

10-OSOs 708 10.3412220

10.0506355 10.3499754

10'0507003 10.3407290

10.0507651 10.3404827

10.0508300 10.3402367

10.0508949 10.3399907

10.0509598 10'3397450

10.0510248 | 10.3394995

10.05 1089910.3392541

10.0511500 10 :3390089

10.051220110.3387639

10.0512853 103385190

10.0513505 10.3382743

10.0514158 10'3380298
10.051481110.3377855

10.0525465 10.3375414

10.0516119 10.3372974

10.0516773 10.3370536

10.051742810.3368100

10.0518084 10.3365665

10.0518740 10.3363232

10.0519396 10.3360801

10.0520053 10 3358372

10.052071110'3355944

10.0521369 10'3353518

10,0522027 10.3351094

10.0522686 10.3348671

10.0523345 10'3346251

10.0524005 10.3343832

10,0524665
10.3341414

10.0525326 10.3338999

10.0525987 | 10°3336585

10.052664810.3334172

roo527311 10 :3331762

10.0527973 10.3329353

10.0528636 10.3326946

10.0529300 10.3324541

10.0529964 10.3322137

10.053062810.3319735

10.0531293 10.3317335

10.0531958 10-3314936

10.0532624 10'3312539

10.0533290 10.3310144

10.0533957 10.3307750

10-0534624 10.3305358

10.0535292 10.3302968

19,0535965103300580

10.0536629 10.3298 193

8

7

6

5 :

4

55 9.67041929.9462702

569.6736576 9.9462032

57 9.6708958 9.9461362

58 9.67113389.9460692

599.67137169.9460021

63 9.67160939.9459349

In Co- Sine. L Sine .

10.0537298 10.3295808

10.0537968 10.3293424

10.0538638 10.329 1042

10 *0539308 10.3288662

10.0539979 | 10.3256284

10.0540651 10.3283907

Z. Co - Secant L. Secant .

2

1

O

M

Tttt



85 A TABLE of Natural and

N. Secont .

60
O

MIN. Sine N, Co- Sine.

46947 6.8829470

4697284
8828110

I

4699852
8826743

3 4702419

4
4704986

4707553
8822638

4710117
8821268

2

11325701

11327453

11329207

11330962

11332719

11334478

11336238

Cosecan

2.300545

21288399

21277267

21265651

21254048

21242462

21230387

8825375
3824007

59

58

57

56

55

54a
n

74712685

8 4715290

94717815

10 4720380

4722944

12 4725508

8819898

8818527

8817155

8815782

8814409

8813035

11337999

11339762

11341927

11343193

11345090

11346829

21219328

21207783

21196253

21181737

21173235

21161748

53

52

51

50

11
49

48

8811660

8810284

8808907

8807530

8806152

8804773

13
4728071

14 4730634

15
4733197

16 4735759

17 4738321

18 | 4740882

11348600

11390372

11352146

11353921

11355698

11357476

21150274

21138815

2112737

21115940

21104523

21093121

1

47

46

45

44

43
1

42

41

40

19
4743443

20 4746004

21 4748964

22 4751124

23 | 4753683

244756242

8803394

8802014

8800633

8799251

8797869

8796486

11359255

11351036

11362819

11364003

11366389

11368176

21081733

21070359

21058998

21047652

21036320

21029002

38

37

36

25 4758801

26 | 4761359

27
4763917

28 4766474

29 4769031

8795102

8793717

8792332

8790946

8789559

8788171

11369965

11371755

11373547

11375340

11377135

11378932

2101363

21002408

20991131

20979869

20960625

20957385

35

34

33

32

3 !

304771
588

8786783

8785294

8784004

8782613

8781222

8770830

31
4774144

32 4779700

33
4779255

34 47 %1810

35 | 4784364

364786918

11380730

11382529

11284330

11386133

11387937

11389713

29

28

27

27946164

20934757

20923764

20912584

20901418

20890265

26

25

24

37 | 4789472

38479
2026

23

22

21

39

8778437

8777043

8775649

8774254

8772858

8771461

4794579

4797171

4799683

4802235

11391550

11393359

11395169

11396981

11398795

1 1400609

20979127

20868002

20856890

20845792

20834708

20823637

40

41

42

20

19

18

4348047
86

444807
337

45
4809888

454812438

47
4814983

48

8770064

8768666

8767267

8765868

8764468

8763067

17

16

15

11402425

[ 1404243

11406062

11407883

11409706

11411530

20812580

20801536

20790506

20779489

20768476

20757496

13

12

4817537

20746519 II

IO

8761665

8760262

8758859

8757455

8756050

8754645

11413356

11415183

11417012

11418842

11420674

11422907

20735556

20724600

20713670

20702746

20691836

8

7

6

49
4820086

50
4822634

51
4825182

52 4827730

53
4830277

54
4832824

55
4835370

564837916

4840462

58 4843007

59
4845552

60 4848096

N. Co- Sine.

5

4

3

2
57

8753239

8751832

8750424

8749016

8747607

8746197

N. Sine.

28 DEGREES.

N. L'angent. V. Co l'ang.

5317991 19807265

5320826 1 $ 794074

5324559
18780898

5328293 18767735

5332029 18754588

5335765 18741455

5339503 18728336

5343242

5340982

5350723

5354465

5358203

5361953

18715231

18702141

18689064

18676 203

18662955

18649921

5365699

5369446

5373194

5370943

5380694

5384445

18636902

18623896

18610905

18597928

18584965

18572015

5388198

5391952

539 3707

5399464

5403221

5406980

13559080

18546159

18533252

18520358

18507479

18494613

5410740

5414501

5418263

5422027

5425791

5429557

18481761

18468923

18456099

18443289

18430492

18417709

5433324

5437092

5440862

5444632

5448404

5452177

18404939

18392184

18379442

18366713

18353999

18341297

5455951

5459726

5463503

5467281

5471060

5474840

18328610

18315936

18303275

18293628

18277994

18265374

5478621

5482404

5486188

5489973

5493759

5497546

18252767

38240173

18227593

18215026

18202473

18189932

5571335

5505125

5508916

5512708

5516502

5520257

18177405

18164892

18152391

18139904

18127130

18114969

5524093 18102521

5527890
18092086

5531688 18577664

5535488 18065256

5539288 18652850

5543099 18742478

N.Co-Tang .IN. Tangent

61 . D E G R E E S.

11424942 206 8094 ?

11426179 20670350

11428017 20659186

11427857 20648328

11431698 20537484

11433541
20520653

N . Co Scult . N,

I

& C 72 . M.



Artificial Sines, Tangents andSecants. 59

60

Mм L. Sine, L. C .Sine.

09.5716033 9.9459349

19*67184689.9458077

29.67258419.9458005

39*67232139.9457332

4 9.6725583 9.9456659

5 9.67279529.9455985

6.9.6730319 9.9455310

28 DEGRE E S.

L. Cingen , L.GFang.

9.756742 LO :2743256

907259791 10 :2740239

9.7264837 10,2737163

9.7235331 1012734119

9.7233525 10,2731075

7.7271957 17 2723233

9.727500312721992

59

$ 8

57

50

55

54

9.72789.18 10,2721952

9.7231037 10.2713913

9.7234124 10,271576

937237161 10.2712829

9.7290196 10,27098 4

972932301 10,2706770

53

52

51

50

49

48

719.6732684 9.9454036

8 9 •6735047 | 9.9453960

99.6737409 9.9453285

10 9.6739769 | 9.9452609

11 9.6742128 9.9451932

129.6744485 | 9.9451255

13 9.6746840 9*9450577

14 9-6749194 | 9.9449399

15 9.6751346 9.9449220

16 9.6753896 9.9448541

17 ( 9.6796245 9.9147862

18 9•67585929.9447182

47

46

45

44

43

42

9.7296233 10.2703737

987299295 101270972 ;

947302325 10.2697675

9.7305354) 19.2694616

97308383 10.2691617

9.7301410 10.2038990

ered

917314436 10.2685564

97317460 102682540

97320484 10 2679516

94732350C 10.2670494

9-73265 27 10 2673473

947329547 10,2570453

19 9.6760937 9.9446501

20 9.6763281 9.9445821

21 9.67656239.9445139

229.6767963
9.67679639.9444457 .

23 9.6770302 9.9443775

24 967726409.9143092

41

40

39

38

37

36

973325661 10,2657434

9,7335581 1012664116

4.7338501 10.2661399

9 :7341516 10 : 2658384

9473416311 1012655369

917347644 ) 10.2652356

n
n
n

i
n
n
a
nท

25 9.67749759-9442409

26 9.67773099.9441725

27 9.8779642 9.9441041

28 9.6781972 9.9440356

29 9.6784301 5.9439571

30 9.6786629 9.9438985

ži 9.6788955 | 9.9438299
32 9.6791279 9.2437612

33 9.6793602 9.9436925

34 9.6795923 0.9436238

35 19-6798243 9.9435549

36 9.6800360 9.9434861

37 9.6802877 9.9434172

38 9.68041919.9433482

39 19.6857804 9.9431792

40 9.3809816 9.9432102

41 9.6812726 9.9431411

42 19.0514434 / 9.9430720

9.7350350 10.2649344

9.7353667 ) 10,2646333

9.73556771 10.2643323

9.73596351 10 26 10315

9,7362093 10.2537307

9-73656791 17.2834301

29

28

27

26

25

24

9:73687051 10.2631295

91737 1709 102628291

947374712 10.2625288

9.7377714 10.2622286

9-7385715.10.2019285

9.73837141 14.2616286

|

23

22

21

20

19

18

لم

17

16

9.7386713 10.2613287

97389710 10.2610290

9-7392707 . 1d.2607293

917395702 19.2674298

947398690 10-2601304.

9 :7401689 102598311

15

14

13

12

43 190 $ 1674119.9430728

44 9.6819040 9.9429335

45 9.6821349 9.9428643

46 19-6823657 9.9427949

47 1966825952 9.9427255

48 96828250 9.9426561

49 19.68305481 99425866

50 9.6832943 9.9425171

51 19.6835137 9.9424476

52 9.6837430 9.9423779

53 19.6839720 9.9423083

54 19.6842010 9.9422386

-1
55 9.6844297 9.9421688

56 9.6846583 9.9420999

57 19.68488689.9420291

58 9.6851150 9.9419592

59 9.6853432 9.9418893

60 9.6855712 9.9418193

I Co- Sine. L Sine.

97401681| 10*2595319

9.7407672 10.2592328

9.7410662 18.2589338

9 :7113650 19.2586350

9.7410638 19.2583362

947419524 10 2580376

II

Io

g

8

7

6

9.7422699 10.2577391

917425594 10 2574406

917428577 10.2561423

01743.559
10:2568441

97434540 10.2565450

917437520 17-2562480

L.Corang. L. Tangent.

6 DEGREES.

L. Secant. L. Co- Secant

10.0540651 10.3283907

10.05+1323103281532

11.054199 $ 10.3279159

10:0542668 10.3276787

10.0543341 10.3274417
10.2544019 10.3272248

13.054459010-3269681

IC-0545361 10.3267216

10.05+60 10.3261953

10:0546715 10 3262591

10.0547391 10.3260231
10.0-48058 10 3257872

10.0348745 10.3255515

10.0549 +2310'3253160

10.055010110.3250806

10.0559780 10.3248454

10.0551459 10 :3246104

10.05 ; 2138 10.3243756

10.05528 8 10.3241408

10.0553499 10.3239063

10.0554179 1093236719

10.0554861 10.3234377

10.05555 +3 10.3232037

1 5556225 10.3229698

10.0553903 10.3227360

10.0557591 10.3225025

10.0558275 | 10.3222691

10.0558959 10.3220358

10.255904610-3218028

10.0560329 103215699

10.0561015 10° 3213371

10.0561701 10-3211045

10.0562388 10.3208721

10.0563075 10.3206298
10.0563762 10 *3204077

10.0564451 10.3201757

10.0565139 10.3199440

10.0565828 10.3197123

10.056551810-3194809

10.0567208 | 10.3192496

rvo567898 10.3190184

10.0563589 10.3187374

10.0569280 10:3185566

10.0569972 10.3183259

10.0570665 10.3130954

10.0571357 10.3178651

10.0572051 10.3176349

10.0572745 103174048

10.0573439 | 10.3171750

10.0574134 10.3169452

10.0574329 10.3167157

10.0575524 10.3164863

10.0576221 10.3162570

19.0576217 10-3160280

IÓ.0577614 10.3157990

10.057331210.3155703

10.0579010 10.3153417

10.0579709 10.3151132

100380408 10.3148849

10.058110719.3146568
10.0581807 -0.3144288

LiCo. Secant L. Secant.

5

4

3

2

O

M

Tttta



60 A TABLE of Natural and

M N.Sine.

04848096

4850640

2 4853184

3 4855727

4 4858270

54860812

6 4863354

N. Co- sine

8746197

8744786

8743375

8741963

1

29 DEGRE E S.

N.Tangem.IN. Co-Tang.

5543090 18040478

5546894 18028108

5550698

5554504 18003408

5558311 17991077

5562019 17978759

5565929 17966454

18015751

N. Secani. N Co- Secant

11433541 20626653

11435385 20615836

1143723 ! 20605031

11439078 20594239

11440927 20583460

11442778 29572695

11444030 20561942

60

59

58

57

56

55

54

8740550

8739135

8737722

4805895?
8 4868436

94870977
4973517

II 4876057

12 4878597

8736301

8734891

8733475

8732058

8730642

8729221

5569739

5573551

5577364

5581179

5584994

5588811

17954162

17941883

17929616

17917362

17905121

17892893

11446484 20551203

11448339 20540476

11450196 20529762

11452055 23519061

11453915.20508373

11555776 20497698

53

52

51

50

49

10

48

47

46

13
4881136

14 4883674

15 4886212

164888750

17 4891287
184893824

8727801

8726381

8724960

8723533

8722716

8723693

5592629

5596448

5600269

5604091

5607914.

5611738

1788.678

17868475

17856285

17844107

17831943

17819792

11457639

11459504

11461370

11463238

11465108

11466979

20487036

20476386

20465750

20455125
20444515

20433916

45

44

43

42

19 4896361

20 4898897

4931433

22 4903968

234906503

24 4909037

21

8719269

8717844
8716419

8714993

8713566

8712138

561556

5019391

5623219

5627018

5630879

5634710

17827651

17795524

17783109

17171307

17159218

11747141

11468852

11470726

11472602

11474479

11476358

11478239

23423330

20412757

20402197

20391649

20381114

20370592

41

40

39

38

1
37

36

25 4911571

26 4914105

27 4916638

28 4919171

29 | 4921704

304924236

8710710

8703281

8707351

8706420

8704989

8703557

5638543

5042378

56.10213

5650050

5053838

5657728

177350,6

17723024

17710985

17698958

17686943

17674910

35

34

33

32

31

30

11480121 20365082

11482005 20349585

11483892 25339100

11485777 20328627

11487065 20318168

1148955520307720

11491447 20297286

11493340 20286863

1149523520226153

11497132 20266056

11499030 20245670

I 190093 ? 20245297

31 4926767

32 4929298

33 4931829

34 4934359

35 4936889

36 | 49394 :9

8702124

8700692

8699256

8697821

8696385

8694949

5661568

5665410

5669253

5673098

5078944

5680799

17662950

17650972

17639007

17627053

17519112

17603183

29

28

27

26

25

24

37 4941948

38 | 1944477

39 | 4947005

40 4949533

41 | 4952030

424954587

8693512

869 2074

8690635

8689196

8687758

8686315

5684639

5688488

5692339

5696197

5700045

5703899

17591267

17579362

17507470

17955590

17543722

17531866

11502831

11504734

11502638

11508544

11510452

11512361

27234937

20224584

20214258
20203922

20193617

20183318

23

22

21

20

19

18!

17

16

434957113

444959639

45 4962165

464964690

474967215

484969740

8684873

8683431

8681988

8680544

8679100

8677655

5707755

5711612

5715471

5719331

5723192

5727054

17527023

37508191

17496371

17481564

17472768

17460984

Ii914272

11516185

II $ 18099

11520015

11521932

11523851

23173031

20162756

20152494

20142243

20132095

20121779

14

, 13

12

1

II49 4972264

50 | 4974787

SI 4977310

524979833

53 4992355

544984877

8676207

8674762
8673314

8671866
8670417

8668967

5730918

5734783

5738649

5742516

5746385

5750255

17449213

17437453

17425705

17413939

17402245

17390533

11525772

11527694

11529518

11531543

1533470

11535399

20111564

20101362

20091172

20080994

20070828

20060674

o
a
c
o
n

55 | 4987399

564989920

57 / 4992441

584994901

594997481

60 Socoooo

N. Co.Sinc,

8667517

8666066

8664614

8663161

8661708

8660294

N.Sine.

5754126 17378833

5757999 17367144

5761873 17355468

$ 765748 17343803

5769625 17332149

5773503 173 20508

N.Co-Tang . N. Tangent

60 DEGREES,.

11537329

11539261

11541195

11543130

11545067

1154705

V. Co Secang.

20090532

20040402

20030283

20020177

20010083

20COOCOO

N. Secant,

5

4

3

2

M



Artificial Sines, Tangents and Secànts. 61

50

M 1. Sine. 1. Co-sine

09.68557129.9412193

9.68579919.9417492

29.6860267 9.9416791

39:0862542 9.9416990

4 9.68648 69.9415388

1

L. Secant. L CO-Sec.ant

10.0581807 10.3144288

10.558250810.3142009

10.0583209 10.3139733

10.0583910 10.3137458

10°0581612 10 °3135184

10.0985315 10.3132912

13.058601810:31306 : 1

59

58

57

56

55

549.6869359 9.9413982

10.7586721 1.3128372

10.0587425 10.3126105

10.0588129 10.3123839

10.0588834 10.3121575

10.0589539 10.3119312

10.0590245 10.3117051

53

52

SI

50

49

48

TI

7 9.6871625 9.9413279

Ś 9.6873895 9.9412575

99.6870161 9.9411871

9:6878425 9.9411166

9.68800389.9410461

12 9.688294999109755

9.6885204 9.9409048
13

4.688746799708342

15
9.6389723 9.9407634

16 9.6891978 9.9406927

17
9.6894232 9.9406219

18 9.6896484 9.9105510

14
46

10.0590952 10'3114791 47

10.0591658 10.3112533

10.0592366 10.3110277 45

10.0593073 10.3108022 44

10.0593781 10.3105758 43

10.0594190 10.3103516 42

19

20

10.05951991 10.3101266

10.0595909 10.3099017

10.9596519 10-3096769

10-0597330103091524

10.0598041 10.3092279

10.0578752 10,3090036

41

40

39

38

37

36

35

34

10.0599465 10.3087795

10.0600171 10.3085555

10.0600890 10.3083319

10.0301604 10.3081081

10.0672318 10.3078845

10 0603032 10-3076612

31

30

10.0603747 10.3074380

10.0601463 10.3072149

10.0605179 10.3069920

10060589510-3067693

10.1606612 10.3065466

10.0507329 10.3063242

29

28

27

26

25

24

23

9.6898734 19.9404801

9.6900983 9.9404093

2t 9.6903231 17.9403381

22
9.6935476 2.9402670

23 9.6907721 9.9401959

24 9.6959964 9.9401248

25 9.6912205 19.9400535

269-6914445 9.9399823

27 9.6916683 9.9399110
28 9.6918919 19.9398396

29 9.6921195 9347682

36 9.6923388 4396968

31 9.6925620 9.9396253

32 9.69278519.9395537

33 9.6930380 9.9394821

34 9.6932338 9-939410

35 96934534 19.9393388

36 9.6936758 9.9392671

37 9.693898: 9.9391953
38 9.69412039.9391234

39 9.6743423 9.9390515

40 9.69456429.9389796

41 9.69478599.9389076

42 9.69500749.9388356

43 9.69522889.9387635

44 9.69545019.9386914

45 9.6956712 9.9386192

46 9.6958922 4.9385470

47 9.6961130 9.9384747

489.6663336 9.9384024

40 9.69655419.9383300

50 9.5967745 9.9382576

57 9.6969947 9.9381851

52
9.69721489.9381126

53 9.6974347 9.9380400

54 9.69765,45 9.9379674

55 9.6978741 99378947

56 9.69809362.9378220

57 9.69831299.9317492

58 9.69853219.9376764

50 9.698750 9.9376035

60 19.6989700 9.9375306

L. Sine

10.0658047 10.3061019

10 *0608766 10.3058797

10.0609185 10.3056577

10.06.10204 10.3054358

10.0610924 / 10.3052141

1,00611614 10.3049926

22

21

20

19

18

10.0612365 10.3047712

10.0613086 / 10 3045499 ) 1 %
10.0613808 10.3043288

is

10.0614530 10.3041078

10.0015253 ) 19.3038870
13

10.6015976 10:3036664 12

14

I'I10.0616700 10.3034459

10.0617424 10.3032255

10.0618119 10.3030053

10.3618874 10.3027852

10.0619600 10.3025653

10.0620323 10.3023455

29 DEGREES.

L. Tangent L. Co.Tang.

9.743752 10.2562780

9.7440490 10.2579501

9.7443476 10:2556524

9.7446453 10.2553547

9.7444428 ] 10.2590572

9.7452493 17,2547597

9.7455376 10 °25 14624

He
9.7458349 10.2541651

9.7461320 10.2538680

9.7464290 10.2535710

9 °7467259 10.2532741

9,7470227 10.2529773

9.7473194 10.2526806

2.7476162 19.2523840

9.7479125 10,2920875

9.7482089 ) 10.2517911

9.7485032 10.2514948

9.7488013 ) 10.2511987

9.7490974 | 10.2509026

9.749393 + 10.2526066

9.7496892 10.2503108

9.7499850 10.2560igo

9-7302806 10.2497194

9.7505762 10.2494238

7.7578716 | 10.2491284

9.7511669 10.248833

9.7514622 10 2435378

9.7517573 10,2482427

2.7520523 10.2479477

9.7523472 10.2476528

9.7526420 10.2473580

9.7520368 10.2470632

9.7532314 ) 10.2487636

9.7535259 10.2464741

9.7538203 10.2461797

9.7541143 10.2458854

9.7544988 10.2455912

9.7547229 10.2452971

9.7549969 10 *2450031

9.7552908 10.24.47092

9.7555846 ) 10,2444154

9.7558783 10,2441217

9.7561718 10.2438282

9.7564653 10.2435347

9.7567587 10*2432413

975705 20 10.2429487

2.7573452 10 *2426548

9.7576383 ] 10.2423617

27579313 10.2420687

2-7582242 10.2417758

9.7585170 10.2414830

2.7582096 10,2451904

9,7591022 10.2408978

9.7593947 | 16-2406053

9.759687110-2403129

9

8

7

6

6.7599794 10,2400206

7-7602716 10.2397284

9.7605637 10,2394363

7.7608557 10.23914 + 3

2.7611470 10.2388524

2.7614391 10,2355606

L.C. Sine L. Tangent.

60 DEGRE E S.

16,7621053 10.3021259

10.0621780) 10.3019064

10.0622508 10.3013871

10.0623236 10.3014679

10-06239651 10.3012789

19.0624694 10.3010302

L.Co - secant L , Socant.

O
'
N
w
o
u

L Co Tang

1



62 Å TABLE of Natural and

M N. Sine NCO- secant

20000000 63

59

30 DEGREES

V. Tangent. N. Co-sung.
N. Secant

5773503 17320508 1154 005

5777382 17368878 11548945

5781262 17297260 11550887

5785144 17285654 11552830

5789027 17274060 11554775

5792911 17262477 11556722

5796797 17290905 11558670

N.Co- Sine

8660254

8658799

8657343

8655887

8654430

8652972

8651514

5000000

I 5002519

2 5005038

3 5007510

4 5010074

5 5012591

650151
08

58

19989929

19979870

19969823

19959788

19949764

19939753

57

56

55

54

n
o
oa

5217624

5020140

5022655

5025170

5027685

5030199

8550055

8648595

8647134

8645673

8644211

8642748

5800684

5804573

9808462

5812353

5816245

5820139

17239345

17227797

17216261

17204736

17193222

17181720

11560620

11562572

11564525

11566482

115 €8436

1157039+

19929752

19919761

19909787

19899822

19889869

19879926

53

52

SI

50

42

lo

II

12 48

47

46

13

14

15

16

17

18

5032713

5935227

5037740

5040253

5042765

5045277

8641284

8639820

8638355

8636889

8635423

8633956

5824034

5827930

5831828

5835727

5839327

5843528

17170230

17158751

17147283

17135827

17124382

17112949

11572354

11574315

11576278

11578243

11582209

11582177

19869997

19860080

198 50172

19840276

19830393

1982.520

45

44

43

42

20

19 / 5047788

5050299

21 5052809

22 5055319

23 5057828

24 5060337

8632488

8631019

8629549

8628079

8626608

8625136

41

40

39

5847431

5851335

5855241

5859148

5863056

5866965

17101527

17090116

17078717

17067329

17055953

17044587

11584147

11586118

11588091

11590065

11592041

11594019

19810659

19800810

19790972

19781146

19771331

19761527

8623664

8622191

8620717

8619243

8617768

8610292

5870876

5874788

5878702

5882617

5889533

5890450

17033233

17021890

17010559

16999238

16987929

16976632

11595999

11597980

11599963

11601947

11603933

11605921

19751735

19741954

19732185

19722426

19712680

19702944

35

34

33

32

31

25 5062846

26506535
5

275067863

28 5070370

29 5072877

30507528
4

3150778
90

32 5080396

33
5082901

34 5085406

35 5087910

365599414

375092918

385095421

39 1.5097924

40
S100426

41
5102928

425105429

8614815

8613337

3611859

8610380

8608900

8607420

5894369

5898289

5902211

5906134

5910058

5973983

16965344

16954039

16942804

16931550

16920308

16909077

11607911

11609902

11611895

11613889

11615885

11617883

19693220

19683507

19673805

19664114

19654434

19644767

29

28

27

26

25

24

el

8605939

8604457

8602974

8601491

8600007

8598522

5917910

5921839

5925768

5929699

5933332

5937566

16897856

16886647

168 75449

16864261

16853085

16841919

11619882

11621883

1 1623886

11625891

11627897

11629905

19635110

19625464

19615829

19606206

19596593

19586992

23

22

21

20

19

18

43 1 5107930

44

45

5110431

5112931

5115431

5117930

5120429

5941501

5945437

5949375

5953314

5957254

5961190

16830705

16819621

16808489

16797367

16786256

16775156

11631914

11633925

11635938

11637953

11639969

11641987

: 195 77401

19567822

195 58254

19548697

195 39150

195 29615

17

16

15

14

13

12

1

8597037

8595551

8594064

8592576

8591088

8589599

8588109

8586618

8585127

8583635

8582142

8580649

49
5122927

51

50 , 5125425

5127922

525130419

335132916

545135412

5965140

5969084

5973030

5976978

5980927

5984877

16764067

16752988

16741921

16730864

16719818

16708782

11644007

11646023

11648051

11650076

11652102

11654130

195 20091

195 10577

19501075

19191583

19482102

19472632

II

10

9

8

7

6

16686744
555137908

56,514040
4

57 5142899

585145393

59 147887

6i 5750381

8579155

8577660

8576164

8574663

8573171

8571673

N. Sine.

5988828 16697758

5992781

5996735 16675741

6000691 16664748

6004648 16653766

6008606 16642795

IN Co Tang. N. Tangent.N. Co - Sine

59 DE GRE E S.

11656160

11658191

11630224

11662259

11654296

11666334

IN.Co- Secant.

19463173

19453725

19444288

19434861

: 19425445

19416040

N.Secant

5

4

3

2

1

M

1



Artificial Sines, Tangents and Secants. 63

1

M L. S'ine . L. Co-vine

9.6989700 9.9375306

9.6991887 | 9.9374577

2 9.6994073 | 9.9773847

31 969962589.9373116

4 9.69984419.9372385

. 9-70006229.9371653

6
9.70028029.9370921

C. Secant. L CO-Secant

10.0624694 19.3010300 50

10.0625423 10.30081131 59

10.0626153 10.3005927

10.0626884 10.3003742

10 °0627615 10:3001559

10.0628347 10.2999378

10.0629079 10.2997198

t
r
o

58

57

56

55

54

}
7

8

9

JO

11

12

9.70049819.9370189

9.7007158993034 ; 6

9:7009334 | 9.93087.2

9701150 9.9367988

9.70136819.9367254

9.7015852 99366519

10.06298m 10.2995019

10.C630544 10.2992842

10.0631278 10.2990636

10-0632012 10.2988492

10.0632746 10,2986319

10.0633481 10.2984148

53

52

SI

50

49

48

**19
13
139.7018022 9.9365783

14
4.70201909'9365047

15 9.7022387 9.9364311

16 9.70245239.9363574

17
9.7021687 9.9362836

189.7028849 9.9362098

о
ч
о
л
д

10.0634217 10'2981978

10 *0634953 19'2979810

10.0635689 10.2977663

10.0636425 10.2975477

10.0637164 10.2973413

10.063700210.2971151

47

46

45

44

43

42

19 9.7031011 9.9361360

20 9.70331709.4360621

21 9.7035329 | 9.9359881

22 9.7037486 9.9359141

23 9.7739641 | 9.9,58401

24 9.7041795 | 9.9357660

41

40

39

.

35

10.0638640 10.2968989

10.0639379 10.2966830

10.0640119 10.2964671

10.0610859 10*2962514

10.0041599 10.2967359

10.0642340 10,2958205

19.0643082 10.2956352

10.0643823 10,2953901

10.0644566 10.2951752

19.0645309 10.2949603

10.061605210.2947457

10.0616796 10'2945311

10.0647541 10.2943167

10.0648285 10.2941025

10.0649031 10.2938884

10.0649717 10'2936744

10.0650523 10.293 +606

19.0651270 10-2932169

}

34

33

32

31 ,

30

1

j

m
m
m
m
m
m m
n
o

: 29

28

27

26

25

24

38

10.2652017 10.2930333

10.0652765 10.2928199

10.0053514 10.2926067

10,0654262.10.2923936

10.065501210.2921806
10.065576210.2919677

23

22

21

20

19

18

25
9.7043947 9.9356918

26 9-746099 9.9356177

27
9.70482489.9355434

28 9.7050397 | 9.9354691

29 9.7052543 9.9353918

369.705468999353204

31 9.7056833 9.9352459

32
9.70589759.9351715

33
9.7061116 9.9350969

34 9.7063259 9.9350223

35 9 7065394 9.9349171

9070075319.93 +8730

37
9.7769667 9.9347983

9'70718519.9347235

39 9.7073933 9.9346786

40 9.7076064 9.9345738

41
9.70781941 9.9344938

42 9.7080323 9.9344238

43 9.7082450 9.9343488

44 9.7084575 9.9342737

45 9.7086699 9.9341986

46
9.7088822 9.9341234

47 9.7090943 9.9340482

48 9.7093063 9.9339729

49 9.7095182 9.9338976

so 9.70972999.9338222

50
9.70994159.9337467

9.71015299.9336713

53 9.7103642 9.9335957

549.7105753 9.9335201

55 9.71078639.9334445
S69.71399729.9333688

10.065651210.2917550

10.0657263 10.2915425

10,0658014 10.2913301

10.0358766 10.2911178

10.0659518 19.2909057

10.066227110.2906937

17

16

15

14

13

12

10.0661024 10.2904818

10.0661778 10.2902701

10,0662533 10.2900585

10.0663287 10.2398771

10.0664043 10,2826358

10 066479910.2894247

11

10

9

8

7

6

52

30 DEGRE E S.

L. Tangent L. Co.Tang.

9.76143941 10 2385606

9.7617311 10.2382689

9.7620227 ) 10.2379773

9.7.623142 10.2376858

9.7626056 10.2 373944

9.7628964 19.2371031

9.763188110 °2363119

9.7634792 10 2365208

9.7637702 10.2362298

9.7640612 10,2359388

9'7643520 10.2356480

9.7646427 10.2353573

9.7649334 10.2350666

9.7652239 10.2347761

9.7655143 10.2344857

9.7658047 10.2341953

9.7560949 10.2339051

9.766389 | 10.2336149

9.7666751 10.2333249

9.7669651 10.2330349

9.7672550 10.2327450

9.7675448 10.2324552

9.767834410.2321656

9 7081240 10.2318760

9.7684135 10.2315865

9.7687029 13.231 2971

9.7689922 10.2310078

9.7692814 10.2307186

3.7695705 | 10,2304295

9.7698596 10.2301404

9.7701485 10.2298515

9.7704373 10.2295627

9.7707261 10.2292739

9.7710147 10.2289853

9.7713033 10.2286967

9.77.15917 10.2284 )83

9.7718801 10.2281199

9.7721684 ) 10.2278316

9.7724566 10 °2275431

9.7727447 10.2272553

9.7730327] 10.2269673

9 :7733206 10,2266794

9.7736084 10'2263916

9.9332931

56 9.71141869.9332173

59 9.71162939.9331415
609071183939.9330656

L Co Sine. L. Sine

9.7738961 10.2261039

9.7741838 10'2258162

97744713) 10.2255287

9 :774758810 2252812

9.7750462 10.2249738

9.7753334 ) 10.2246663

0.7756206 10.224379+

9.7759077 | 10.2240923

6.7761947 10,2238053

0.7764810 10.2235184

0.7737685 ] 10.2232315

9.7770552 10°2229448

579.711
2080

0.7773418 10.2226582

9.7776284 10.2223716

0.7779149 ) 10.2220851

2.778 2022 10.2217988

D -7784875 10.2215124

9.7787737 10.2212265

L.Co- Tauz... Tangent.

50 DEGREES.

10.0665555 10.2892137

110.0666312 19.2890028

10.0667069 10,2887920

10.0667827 10.2885814

10-0668585 10,2883710

100669344 10.2881607

L.Co -secant L , Socant .

5 .

4

3

2

1

MM



64 A TABLE of Natural and

0 60

M N.Sine

5150381

5152874

2 5155367

3 5157859

4 5160351

S $ 162842

65165333

31 DEGREES

N. Co- Sine N. Tangent.IN. Co-lang• N. Secant

8571673 6008606 16642795 11606334

8570174 6012566 16631834 11668374

8568675 6016527 16620884 11670416

8567175 6020490 16609945 11672459

8565674 6024454 16594016 11674504

8564173 6028419 16588097 11676551

8562671 6032386 16577189 11678599

I

NCo - Jecant

19416040

19406646

19397262

19337889

19378527

19369176

19359835

59

58

57

56

71 5167824

8 5170314

9 5172804

10 5175293

5177782

12 5180270

8561168

8559664

8558160

8556655

8555149

8553642

6036354

6040323

6044294

6048266

605 2242

6056215

16566292

16555405

16544529

16533663

16522808

16511963

11680649

11682701

11684755

11686810

11688867

1169092 €

19350525

19341185

19331876

19322578

19313290

19304013

II

49

48

135182758

145185246

155187733

16 5190219

17 5192705

13 5195191

8552135

8550627
8549118

8547609

8546099

8544588

6060192

6064170

6068149

6072130

6076112

6080095

11692986

116,5048

11697112

1 1699178

11701245

11703314

19294746

19285490

19276244

19267009

19257784

19248570

47

46

45

44

43

42

16501128

16490304

16479490

16468686

16457893

16447111

16436338

16425576

16414824

16404082

16393351

16382630

41

40

19 5197676

20 5200161

21 5202646

22 5205130

23 | 5207613

24 $ 210096

8543076

8541564

8540051

8538537

8537023

8535508

6084080

6088067

6092054

6096043

6100034

6104026

11705385

11707457

11709531

11711607

11713685

11713314

19239366

19230173

192 20990

19211817

19202655

19193503

39

38

37

36

25 5212579

265215001

27 5217543

5227024

295222505

305224986

8533992

8532475

8530958

8529440

8527921

8526402

6108019

6112014

6116011

6120008

6124007

6123008

16371919

16361218

16350528

16339847

16329177

16318517

11717845

11719928

11722013

11724099

11726187

11728277

19184362

19175230

19166109

19156999

19147899

19138809

35

34

33

32

31

30

28

29

28

31 5227466

32 5229945

33 5232424

34 5234903

35 5237381

365239850

8524881

8523360

8521838

8520316

8518793

8517269

6132010

6136013

6140018

6144024

6148032

6152041

27

16367867

16297227

16286597

16275977

16265368

16254768

11730369

11732462

11734557

11736654

11738752

11740852

19129729

19120659

19111600

19102551

19093512

19084483

26

25

24

23

e

37 5242336

38 5244813

39 5247290

40 5249766

41 5252241

42 5254716

8515744

2514219

8512693

8511106

8509639

8508111

6156052

6160064

6164077

6168092

6172108

6176126

16244178

16233599

16223029

1621 2469

16201920

16191380

11742954

11745058

11747164

11749271

11751380

11753491

19075464

1y066456

19057457

19048469

19039491

19030522

22

21

20

19

18

1743 5257191

44 5254665

45 5262135

465264012

47 5267085

48 5269558

8506582

8505052

8503522

8501991

8500459

8498927

6180145

6184166

6188188

6192211

6196236

6200263

16180859

16170330

16159820

16149320

16138829

16128349

11755603

11757717

11759833

11761951

11764070

11766191

19021564

19012616

19003678

18994710

18985832

18976924

16

15

14

13

12

49 5272030

50 5274502

51 5276973

52 5279444

535281914

545284384

8497394

8495860

8494325

8192790

8491254

8489717

6204291

6208320

6212351

6216383
6220417

6224452

16117878

16107417

16096966

16086525

16076094

16065672

11768314

11770439

11772960

11774694

11776824

11778956

18968026

18959138

18952259

19941391

18932532

18923684

I !

10

9

8

7 .

6

555286853

565289322

57 5291790

585294258

59 5296726

605299193

N. Co- Sine

8488179

8486641

8485102

8483562

8482022

8480481

N. Sine.

6228488 16055260

6232526 16044858

6236566 16034465

6240607 16024082

6244650
16013709

6248694 16003345

IN Co Tang, ' N. Tangent.

58 DE GRE E S.

11781990

11783225

11785362

11787501

11789542

11791784

IN.Co- Secani.

18914845

18906016

18897197

18888388

18879589

18870799

N. Secant

5

4

3

2

1

O

M



Artificial Sines, Tangents and Secants. 65 .

60

M L. Sine , L. Co. Sine.

09-7118393 9.9330656

19.7120495 | 9.9329897

29.7122596 9.9329137

39.7124695 19.9328376

49.7126792 9.9327616

59.7128859 9.9326954

69.7130983 9.9326092

31 DE GRE E S.

L. Tangent L.C.Tang. L. Secant. L Co - Secant.

9.7737737 10.2212263 10.0669344 | 10.2881607

9.7790599 10.2209401
10.0670103 10.2879505

9.7793459 10.2206541 10:0670863 10.2877104

9.7796318 10.2 203682 10.0671624 | 10.2875305

9.7799177 10.2 200823 10.0672384 10.2873208

.9.7852031 10.2197966 10.0573146 10,2871111"

9.7834891 10.2195109 10.0673908 | 10.2869017

59

58

57

56

55

54

53

52

7 9.7133077999325 330

8 9.7135169 9.9324507

99.7137260 9.9323804

97139349 9.9323043

IV 9.71414379.9322276

12 9.7143524 9.93215 il

9.7807747 10.2192253

9.7810002 10.2189398

9,7813456 10.2185544

9.7816309 10'2183691

907819102 10,2180838

97822013 10.2177997

10.0674670 10.2866923

10.0675433 10.2864531

10.067619610.2862640

10,0676960 10 2860651

10.0677724 10.2858563

10.0678489 | 10.2856476

51

10 50

49

48

13 9.7145609 9.9320746

14 9.7147693 9.9319980

15 9-7149776 9.9319213
16 9.7151857 9.9318447

17 | 9.7153937 9.9317679

18 9.7156019 9.9316911

9.7824864 10.2175136

9.7827713 10.2172287

9.7830562 10.2169438

9.7833410 | 10,2166590

9.7836258 | 10:2163742

9.7839104 10.2160896

47

46

45

44

43

42

10.0679254 10.2854391
10.0680020 | 10.2852307

10.0680787 10.2850224

10.068155310-2848143

10.0682321 10*2846063

10.0683087 ] 10.2843985

10.0683857 10.2841908

10.068462610'2839832

10.0685395 10 :2837757

10.0686165 10.2835684

10.0686935 10.2833613

10.068770610 2831512

9.7841949 ) 10.2158051

9.7841794 10.2155206

9-73.47638 10,2152362

9.7850481 10.2149519

9.7853323 10.2146677

9.7856164 10.2143836

41

40

39

38

37

36

19 9.7158092 9.9316143
20 9.7160168 9.9315374

21
9.71622439.9314605

229-7164316 9.9313835

23 9.7166387 9.9313065
249.7168458 9.9312294

25 9*7170526 9.9311522
26 9.7172594 | 9.9310750

27 9.7174660 9.9309978

28 9.7176725 9.9309205

29 9.7178789 9.9308432
3097180851 19.9307658

31971829120.9306883

32 9.7184971 0.9306109

33 97187230 9.9305333

34 9.7189086 9.9304557
35 9.7191142 9.9303781

36 9.7193196 2.9303004

9.7859-04 10.2140996

9.7861844 10.2133156

9.7854682 10-2135318

997867520 102132480

9.7870357 102129643

9'7373193 19 2126307

19.068847810 *2829474

10.0689250 10.2827406

10.0690022 10.2825340

10.0690795 10.2823275

10.069156810 2821211

10°0692342 10.2819149

35

34

33

32

31

30

9.7875028 10.2123972

9.7873863 ) 19.2121137

9.7881695 10.2118394

9.7884529 | 10.2115471

9.7887361 10.2112639

97890192 10.2109808

29

28

27

26

25

24

10.0693117 | 17,2817088

10.0693821 10.2815029

10.0694667 10.2812970

10.0695143 10.2810914

10,0636219 10-2808858

10.0696996 10.2106504

10.0697774 10.2804751

10.0698552 10 *2802700

10.0699330 | 10.28.065

10.0700109 | 10.279561

10.0700888 10,2796553

10.0701668 | 10 :2794507

37 9.7195249 2.9302226

3397197300 9.9301448

39 9-7199350 9.9300670

40 9.7 2013999 9.9299891

41 9,7205447 | 9.9299112

429-72054939.9298332

9.7893023 10,2106977

9.7895852 10.2104148

9.7898681 10* 2101319

9.7901503 10.2298492

9.7901335 10'2095665

9.7907161 10.2092839

23

22

20

20

19

17

43 9.7207538 9.9297551

44 9 *7209581 9.9296770

45 97211623 9.9295989

46 97213664 9.9295207

47 19.7215704 9.9294424

489-7217742 9.9293641

9.790998710.2090013

9.7912811 0.2087189

9.7915635 10.2084365

9 :7918458 10.2081542

9.7921280 10-2078720

9.7924101 10 2075899

10.0702149 10,2792162

10.0703230 10.2790419

10.070401110.2783377

10.0704792 10.2785236

10.0705576 10,2784296

10.070635940-2732258

15

14

13

12

1.149 9.7219779 9.9292857

50 9.7221814919292073

51 9.7223848 9,9291289

52 9.7225881 | 9.9290504

53 9.7237913 9.9289718

54 97229943 9.9 289932

9.7926921 10*2073079

9.7929741 10.2070259

9.7932560 10.2067410

9.7935378 10.2051622

9.7938195 10,2061305

9.7941211 10.2058989

10.0707143 | 19.2780221

10.0707327 10.2778186

10,0708711 10.2776152

10.0709495 10.2774119

10 •3710283 10.2772087

10.0711068 10.2770057.

10

9

8

7

6?

5

4

3

55 9.7231972 9.9288145

56 y.72340009.92873
58

57 9.72360209.9286571

587-7238059.928
5733

59 9.7240075 99284994

6 ) 9.721.2097 | 9.9284205

1. Co- Sinte L Sine .

9.7943877 10.2056173

9.7946641 10.2053359

9.7949455 16.2050545

9.7952268 15.2047732

97955081 10.2044919

19.2042108

L. Co- Taig . L. Tangent.

58 DEGREES,

10-0711855 10.2768 728

10,0712643 10.2766030,

10'07 134291 10.276397.4

10.0714217 10.2761949

10,0715006 10: 2759925

10.0715795.) 10.275790 :

L. Co Secant L. Secunt.

967957892

M

ช น น น



66 A TABLE of Natural and

M N. Sine .

60

1
59

5299193

5301659

5304125

5306591

5309056

5311521

2

3

4

5

6

N. Co- Sine

8480481

8478939

8477376

8475853

8474309

8472764

8471219

N. Secant. N Co- Secant

11791784 18870799

1 1793928
18862019

11796074
18853249

11798222
18844489

11800372
18835738

11802523
18826997

11804676
18818266

58

57

56

55

5313986 54

7 5316450

8 5318913

9 5321376

10 5323839

5326301

125328763

8469673

8468126

8466578

8465030

8463481

8461931

11806831

11808988

11811147

11813307

1815469

11817633

18809545

18800833

18792131

18783438

18784755

18766582

53

52

51

50

47

48

11

47

46

13 5331224

145333685

15 5336145

16 5338605

5341064

185343622

8460381

8458830

8457278

8455725

8454172

8452618

11819799

11821966

11824135

11826306

11828479

11830654

18757418

38748764

18746120

18731485

18722859

18714243

45

17

44

43

42

21

195345982

20 5348440

5350898

225353355

23 5355812

245358268

8451063

8449509

8447952

8446395

8444837

8443279

11832830

11835008

11837188

11839370
11841554

11843740

18705637

18697040
1 8688453

18679875
18671306

18662747

41

40

39

38

37

36

255360724

26 5363179

27 5365634

28 5368088

29 5370542

30 5372996

8441720

8440160

8438600

8437039

8435477

8433914

11845927

11848116

11850307

11852500
11854694

11856891

18654197

18645657

18637126

18628605

1862009

18611590

m
m
m
m
m
m

31 5375449

32 5377902

33 5380354

34 5332306

355385257

5387708

18432351

8430787

8129222

8427657

8426091

8424524

11959089

11861289

11863491

11865695

11867900

11870107

18003096

18591612

18536138

18577672

18569216

18560709

29

28

27

26

25

24

37539015
8

3853926
08

39 5395058

40 5397507

41 5399955

42 5403403

8422956

8421388

8419819

8418249

8416679

8415108

11872316

11874527

11876740

11878955

11881171

11883389

18552331

18543903

18535483

18527073

18518672

18510281

23

22

21

20

19

18

44

43 5404851

5407298

45 5409745

45 5412191

47 5414637

485417082

8413536

8411963

8410390

8408816

8407341

8405666

11885609

11887831

11890055

11892281

11894508

11896737

18501898

18493525

18485161

18476805

18468459

18460123

17

16

15

14

13

12

49 5419527

50 5421971

51 5424415

32
5426859

335429302

54 5431744

8404090

8402513

8400935

8399357

8397778

8396198

11898968

11901201

11903436

11905673

11907912

11910151

18451795

18443476

18435166

18426866

18418574

18410292

II

10

9

8

7

6

8
0

|2
2

|

5434186: 55

56543662
8

575439069

585441510

59544395
0

60 5446390

N. Co- Sine.

8394618

8393037

8391455

8389873

8288290

8386706

N.Sine.

32 D E G R E E S.

N. Tangent.IN. Co- Tang •

6248694 16003345

6252739 15992991

6256786 15982647

6263834 15972312

6264884 15461987

6268935 1595 1672

6272988 15941365

6277042

6281098

6285156

6289215

6293275

6297336

15931070

15920783

15910505

15900238

15889979

15879730

6301 399

6305464

6309530

6353598

6317667

6321738

15869491

15859261

15849-41

15938830

158.8628

15818436

6325810

6329833

6333953

6338035

6342113

6346193

15898653

15798079

15787915

19777760

15767615

: 5757479

6350274

6351357

6358411

6362527

6366614

6370703

15747352

15737234

15727126

15717026

15706936

15696356

6374793

6375835

6382978

6387073

6391169

6395257

15686784

15076722

15666667

15056625

15616590

15636564

6399366

6403467

6407569

6411673

6415779

6419886

15626548

15616540

15606542

15596552

15586572

15576601

6423995

6428105

6432216

6436329

6440444

6444560

15566639

15556685

15546741

15536806

15526880

15516963

6448678

6452797

6456918

6461041

6465165

6469290

15507054

15497155

15487264

15477383

15467510

15457646

6473417 15447792

6477546 19437946

6481676 15428108

6485808 15418280

6489941 15408460

6494076 15398650

N.Co-Tang | N. Tangent

57 D E G R E E S.

11912394 18402018

11914638 18393753

11916884 18385498

11919132 18377251

11921382 18369013

11923633 18362784

N. CoSecant . N , Secant.

5

4

3

2

1

M



Artificial Sines, Tangents and Secants. 67.

60

M L, Sine. L.Co.Sine.

o 9.7242097 9.9284205

1967244118 9.9283415

29.72461389.9282625

3 9872481569.9281834

4 9.72501749.9281043
59.72521899.9280251

69.7254204 9.9279459

59

58

57

56

55

54

ſ
9.7256217 | 9.9278666

9072582299.9277873

9 9.72602409.9277079

109.7262249 9.9276283

119.7264257 9.9275490

12 9.7266264 9.9274695

53

52

51

50

49

48

13 9.7268269 9º9273899

14 9'7270273 9.9273103

15 9 *72722769.9272306
16907274278 9.9271509

i7 907276278 9.9270711

18 9.7278277 | 9.9269913

47

46

45

44

43

42

|19 9.72802759.9269114

209.72822719.9268314

21 9.7284267 9.9267514

22 9.7286260 9.9266714

23 9.7288253 9.9265913

24 97297244 9.9265112

41

40

39

38

37

36

25 9.72922349.9264310

26 9.7294223 9.9263507

27 9.72962119.9262704

28 9.7298197 9.9261901

29 9.7300182 9'9261096

30 9.7302165 9.9260292

35

34

33

32

31 9.7304148 9.9259487

32 9.7 306129 9.3258681

33 9.73081099.9257875

34 9.7310087 9.9257069

35 1 9 *7312064 9.9256261

36 19.7314040 | 99255454

29

28

27

26

25

24

23

22

21

20

19

18

37 973160159.9254646

33 9.73179899.9253837

39 9.73199619.9253028

40 9.7321932 9.9252218

41 9.7323902 9.9251408

42 9.7322870 9.9250597

43 9*7327837 9.9249786

44 19.73298039.9248974

45 9.73317689.9248161

46 9.73337319.9247349

47 9.7335693 9.9246535

48 19'73376541'9.9245721

17

16

is

14

13

12

49 9:7339654 9*9244907

50 9.7341572 9.9244092

51 9.73435299.9243277

52 9.734548; 9.9242461

53 9.73474409.9241644

54 9.7349393 | 9.9240827

IT

10

9

8

55 9.7351345 | 9.9240010

56 9.7353290 | 9.9239191

57 9.7355246 9.9238373

58 9.7357195 8.9237554

59 9.7359142 9.9236734

9.7361088 9.9235914

L. Co- Sine. L Sine.

32 DEGREES.

L. Tangent | L .Co Tang.

9.7957892 10.2042 108

9.7960703 10.2039297

9.7963513 10.2036187

9.7966322 10: 2033678

9.7969130 10 *2030870

9.7971938 10,2028062

9.7974745 10.2025255

L. Secant. L Co - Secant .

10.0715795 10.2757923

10.0716585 10.2755882

10.0717375 | 10.2753862
10.0718166 10.2751844

10.0718957 10.2749826

10.07 19749 10.2747811

10.0720541 10.2745796

9.7977551 10.2022449

9.7980356 10.2019644

9,7983160 10.2016840

9.7985964 10.2014036

9.7988767 10,2011233

97991569 10.2008431

10.0721334 | 10.2743783

10.0722167 | 10.2741791

10.0722921 10.2739760

10.0723715 10-2737751

10.0724510 10.2735743

10°0725305 | 10.2733736

10.072610110.2731731

10.072689710.2729727

10.0727694 10.2727724
10.072849110-2725722

10.072928910 *2723722
10.0730087 10.2721723

9.7994370 10.2005630

9.7997170 10.2002830

9.7999970 10.2000030

9.8002769 10.1997231

9.8095567 10.1997433

9.8008365 10.1991635

y.80111611d .1988839

9.8013957 10.1986043

9.8016752 10.1983248

9.8019545 10.1980454

9.8022340 10.1977660

9.8025133 10.1974867

10.0730886 10.2719725

10.0731686 10 *2717729

10.0732486.10.2715733

10.0733286 10.2713740

10.0734087 10.2711747
10.073488810,2709756

9:8027925 10-1972075

9.8030716 19.1959284

gi8033500 10-1966494

9.8036296 10 :1963704
9.8039085 10.1930915

9.8041873 10.1358127

10.073569010 *2707766

10.0736493 10 °2705777

10.0737296 10.2703790

10'0738099.10.2701893

TO.O7389o4 | 1o+ 2699818

10.073970810.2697835

9.8044661 | 101955339

9.8047447 161952553

9: 8050233 ] 10.1919767

9.8053219 Id 1946931
9.8055803 101944197

9.8058587 10.1941413

10.074051310.2695852

10.0741319 10: 2693871

10,074212510-2691891

10.0742931 10 : 2689913
10.0743739 10*2687936

10.0744516 10.2685960

9 8061370 10.1938639

9.8564152 10.1935348

9.8066933 | 1001933067

7.8039714 10.1930286

9.8072494 10.1927506

9.8975273 10.1924727

10.0745354 10.2683985

10.0746163 10'2682011

10.0746972.10.2680039

10.0747782 10.2678068

10.0748592 10.2676098

10.0749403 | 10.2674130

10.0750214 10:2672163

10.0751026 10.2670197

to.O751839 TIO2665232

10.0752651 10.2666269

10.0753465 10.2564307

10.0754279 10-2662346

9.80780521d-1921948
9.8080829 10.1919171

9.8083606 10.1016394

9,8086383 10.1913617

9.808915810,19 10842

98091933 ID 1908067

9.8094707 10.1995293

9.8097480 19.1902920

9.8100253 10.1899747

9-8103025 10.1896975

9.8105796 10: 1891204
9810850610* 1891134

10-075509310.2665386

10.0755908 10.3658428

10-0756723.10.2656471

10.0757539 10.2654515

10.0758356 10.2652560

10.0759173 | 10.2650607

10.0759990 10 °2648655

10.076080910.2646704

10.0761627 10.2644754

10.0762446 10.2642805

10.0763266 10.2640858

10.0764086 10.2638912

IL, Co - Secant L. Secant.

9.8111336 10.1888664

9.8114105 | 10.1885895

9.8116873 10.1883127

9.8119641 10-1880359

3.8122408 10.1877592

9.8125174 10.1 $ 74826

L. Co-Tang . L. Tangent.

57 D E G R E E S.
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1

68
A TABLE of Natural and

M

60
O

1

N.Sine .

544639u

5448830

5451269

5453707

5456145

5458583

5461020

33 DEGREE S.

N. Tangent. N.Co-Tang.

6494076 15398650

6498212 15388848

6502350 15379055

6505490 15369270

6510631 15359494

6514774 15349727

6513918 15339969

N. Co- S'ine

8386796

8385121

8383536

8381950

8380263

8378775

8377187

2

3

4

5

59

58

57

N, Secant. N Co- Secant

11923633 18360784

11925886 18352564

11938141 18344353

11932398
18336151

11932657 18327958

11934918
18319774

11937181
18311599

56

55

54

8

9

10

II

12

5463456

5465892

5468328

5470763

5473193

5475632

8375598

8374008

; 8372418

8370327

8369235

8367634

6523064

6527211

6531360

6535511

6539663

6543817

15330220

15320479

15310747

15301023

15291308

15281602

11939446

11941712

11943980

11946250

11948522

11959796

18203432

18295274

18287125

18278985

18270854

18262731

53

52

SI

so

49

48

13

14

15

16

17

18

5478066

5480499

5482932

5485365

5487797

$490228

8366050

8364456

8362861

8361266

8359670

8358073

6547972

6552129

6556287

6560447

6564609

6568772

15271904

15262215

15252535

15242863

15233200

15223545

11953072

11955350

11957630

11959911

11962194

11964479

18254617

38246512

18238416

18230328
1 8222249

18214179

47

46

45

44

42

19 5492659

20 5495090

21 5497520

22 5499950

23 5502379

24 | 5574808

8356476

8354878

8353279

8351680

8350080

8348479

6572937

6577103

6581271

6585441

6589612

6593785

15213899

15204261

15194632

15185012

19175400

: 5165796

11966766

11969055

11971346

11973639

11975934

11978231

18206118

18198065

18190021

18181985

18173958

18165940

41

40

39

38

37

36

26

25 5507236

5509664

27 5512091

285514518

295516944

5519370

8346877

8345275

8343672
8342068

8340463

8338858

6597959

6602135

6606313

6610492

6614673

6618856

15156200

15146614

15137036

15127466

15117905

15108352

11980529

11982829

11985131

11987435

11989741

11992049

18157930
18149929

18141937

18133953

18125977

18118010

35

34

33

32

31

3030

н
a
n
A
w
N 6623040

6627226

6631413

6635602

6639792

6643984

15093807

15089271

15079743

15070224

15060713

15051210

11994359

11993671

11998985

I 2001301

12003619

12205938

18110052

18102102

18094161

18086228

18078304

18070388

29

28

27

26

25

24

18062481

18054582

31 5521795 8337252

5524220 8335645

33 5526645 8334038

345529069 8332430

35 5531492 8330821

3615533915 8329212

37 5536338 8327692

38.5538760 8325991

39
5541182 8324380

40 5543603 8322768

415546024 8321155

425548444
8319541

4355508648317927
44 5553283

8316312

45 5555702 8314696

46 5558121 8313079

475560539 8311462

485562956
8309944

6648178

6652373

6656570

6660769

6664969

6669171

15041716

15032230

15022752

15013282

15003820

14994367

*12008259

12010582

12012907

12015234

12017563

12019894

18046691

18038809

18030935

18023070

23

22

21

20

19

18

17

16

6673375

6677586
6681787

6685995

6690205

6694417

14984922

14975486

14966058

14956638

14947226

14937822

12022227

12024562

42026899

12029237.

12031577

12033919

18015213

1 8007365

17999525

17991693
17983869

17976054

15

14

13

12

49 5565373

50 5567790

51 5570206

52 5572621

53
5575036

54 5577451

8308226

8306607

8304987

8303366

8301745

8300123

6698630

6702845

6707062

6711280

6715500

6719721

14928426

1491 9038

14909659

14900288

14890925

14881570

12236264

12038610

12040958

I 2043308

12045660

12048014

17968247

17960448

17952658

17944876

17937102

17929337

11

10

9

8

7

6

2

5

4

3

55 5579865

585582279

57 5584692

58 5587105

59 5589517

5591929

N. Co-sine,

8298500

8296876

8295252

8297627

8292002

8290376

N.Sine.

6723944 14872223

6728169 14862884

6732396 14853553

6736624 14844230

6742854 14834916

6745085 14825610

N. Co-Tang. N. Tangent

56 DEGRE E S.

12050370 17921580

12052728 17913831

1 2055088 17906090

12057450 17898358

12059814 17890633

12062180 17882916

N. CoSecant. N. Secant.

| 1

60 O

M



Artificial Sines , Tangents and Secants . 69

1

M L. Sine. L.Co- Sine

0 9.7361088 9.9235914

9.7363032 9.9235093

2 9.73649769.9234272

3 9.7366918 9.9233450

49.73688599.9232628

59:7370799 9.9231805.

69 :73727379.9230982

33 DEGREES.

1. Tangent L. Co.Tango

9.8125174 10.1874826

9.8127939 10.1872061

9.8130704 10.1869296

9.8133468 10.1866532

9.8136231 10.1863769

9.8138993 10.1 861007

9.8141755 10* 1858245

57

56

L. Secant, L CO- Sec.ane

10.0764086 10.2638917 30

10.3764907 10,293696859

10.0765728 10,2635024 58

10.0766550 10,2633082

LO0767372 10.2631141

10.0768195 10.2629201 55

10.0769918 10.2627263 54

10.2769842 10.2625325 53

10.0770666 10.2623389 52

10.0771491 10.2621454

IO.O772318 | 0,2619521

10.0773142 10,2617588 49

10.0773969 10'2615657

9.7374675 | 9.9230158

§ 9.7376641 992293341
99.7378516 9.9228509

109.73804799.9227684

119.73824:129.9226858

129.7384343 | 9'9226032

9.814451610.1855484

2.8147277 10.1852723

2.8150036 10,1849964

2.8152795 10,1847205

9,8155554 10.1844446

9.8158311 1011841689

51

50

18

13 9.73862739.9225205

14 9.7388201 99224377

15 9.73901299.9223549

16 9.73920559.9222721

19 9.73939809.9221891

18 9.7395904 9.9221062

9.8161068 10.1838932

3.8163824 10: 1836176

9.8166580 10.:833420

9.8169335 10,1830665

9.8172089 tai1827911

9.8174842 10.1825158

-

19 9.73978279.9220232

209.7399748 9.4219401

21 9.7401668 9.9218570

22 9.7403587 9.9217738

9.7405595 | 9.9216906

249.7407421 | 9.9216373

9.8177595 10,1822405

9.8183347 10.1819653

9.8183098 10.1816902

9.8185849 10.1814151

9 8,88599 10.1811401

9.8191348 10.1808652
23

3525
9.7469337 9:9215240

269.7411251 9.9214406

27 | 9.7413164 9.9213572

28 9.7415075 9.9212737

299.7416986 9.9211902

369.74188951 9.9211066

908194096 101805904

9.8196844101803156

9.8 19959210,1800408

1.8202338 101797662

9.8205084 10.1794916

9.8207829 10.1792171

32

31

10.774795 10-261372747
10.0775623 10.2611799 46

10.0776451 10.2609873
45

10.0777279 10.2607945

10.0778109 10.2606020
43

10.0778938 10.2604096 42

10.0779768 10.2002173
41

10.0780599 10.2609252
40

10.0781430 10.2598332
39

10-0782262 10-2596413 38

10.9783094 10.259 1495

10.0783927 10,2592579
36

10.0784760 10.2590663

16.0785594 10.2588749

16.0786428 10.2586836
34

33

10.0787663 10.3584925

10.0788098 10.2583014

10 0788934 10.2581105
30

10.0789771 10.2579197

10.0790607 10.2577290 28

10.0791445 10 :2575384
27

100792283 10.2573480
26

10.0793122 10.2571577 25

10.0793961 10.2569675 24

10 0794800 10.2567774

10 *0795640 10.2565874
22

10.0796481 10:2563976
21

10.0797322 10 2962079
20

10.0798164 10.2560188
19

10.07990c6 10.2558288
18

10.0799849 10.2956394

10.0800692 10.2554502
16

10.0801536 10.25 52610

10.08023811
0.2550729 15

14
10.0803225 10.2548831

10.080407110.2546944
12

29

33

9.8210574 10.1789.426

9.8213317 10,1786683

9.8216060 10.1783940

9.8218803 10.1781197

9.82215410.1778455

9.8224286 10.1775714

23

31 4.742080319.9210229

32.9.2422710 9.9209393

9.7424616 9.9208555

34 | 9.7426520 9.92077.17

35:19-7428423 9.9206878

36 9.74303259.9206039

37 9.7432226 9 9205200

38 | 9.7434126 9.9201360

9.8227026 10.1772974

9.8229766 TO 1779234

9.8232505 10.1767495

9.8235244 10.1764756

9.8237981 | 10.1762019

9.8240719 10-1759281 i

17

13

10.0804917 10.2545057

10.0805763 1032543172

10,0806610 10.2541288

10.0807458 10 :2539105,
10.0808 306 10.2537523

10.0809155 10.2535642

II

20

9

8

10.0810004 10.2533763

10.0810854 10.2531885

10.0811704 10.2530008

10.0812555 10.2528132

10-0813406 10.2526257

10.0814258 10:2524383

L.Co-Secant L. Socant,

s '

4 '

3

2

1

o

M

9.7436024 9.9203519

40 | 9.74379219.9202678

41 | 9.7439817 ] 9,9201836

42 9.7441712 9.9205994

43 9.7443606 9.9200151

44 9.7445498 9.9199308

45 9.7447390 4.9198464

46 9.7449280 9.9197619

9.74511699.9196775

489.745305619.9195939

9.8243455 10.1756545

9.8246191 10'1753809
6-824892610.1751074

9.829166019-1748340

0.8254394 10.1745606

9.8257127 10.1742873

49 9.7454943 | 9.9195083

50 9.7456828 9.9194237

SI 9.7453712 9.9193390

52 974605909.9192542

53 9.7462477 9.9191694

549.7464,35 9.9190845

9-8259860 10.1740140

9.8262592 I0.1737408

9.8265323 10.1734677
9.8268033 10.1731947

9.8270783 10.1729217

9.8273513 10.1726487

55 9.7466237 9.9189996

569.74681199.9189146

57907469992 9.9188296

589.7471868 9.9187445

59 9.7473743 9.9186594

60 9.7475017 9.9185742

L Co- Sine.

6.8276241 10*1723759

9.8278969 10.1721631

9.828169610.1718304

9.8284423 10.1715577

9.8287149 10.1712851

9.8289874 10,1710126

L. Co Tang .I L. Tangeni

56 DEGR E E S.

L. Sine



70 A TABLE of Natural and

N. Sine

60
5591929

1 5594340

2 5596751

3 5599161

4560r571

55603981

65606390

34 DEGREES

N.Co- Sine. N , Tangent. N. Co- Tang . N. Secant

8290376 6745085 14825610 12002180

8288749 6749318 14816311 1206 : 5 + 8

8287121 6753553 14807011 12066918

8285493 6757790 14797738 12069289

8283864 6762028 14788463 12071662

8282234 6766268 14779197 12074037

8280603 6770509 41769938 12076414

8278972 6774752 14760688 12078793

8277340 6778997 1475 1445 12081175

8275907. 6783244 14742210
12083559

8274074 6787492 14732983
12085944

8272440 6791742 14723764
1 2088331

827οδος 6795993 14714553 ' 12090720

NC -Secani

1788 916

17875208

17867508

17859817

17852133

17844457

17836790

59

58

57

56

55

54

5608798

5611236

95613614

lo 5616021

11 5618428

12 5620834

17829131

17821479

17813836

17806201

17798574

53

52

51

so

49

17790955 48

13 5623239

14 5625644

15 5628549

16 5630453

175632857
185635260

8269170

8267534

8265897

8264260

8262622

8260983

6800246

6804501

6808758

6813016

6817276

6821538

14705350

14696155

14686967

14677787

14668616

14659452

1 2093112

12095505

1 2097900

12100297

12102696

12105097

17783343

17775740

17768145

1-7760558

17752979

17745408

47

46

45

44

43

42

195637663

20 5640065

21 5642467

22 5644869

23 5647270

245649670

8259343

8257703

8250062

8254420

8252778

8251135

6825801

6830066

6834333

6838601

6842871

6847143

14650296

14641147

14632007

14622874

14613749

14604632

12107500

12109905

' 12112312

12114721

12117132

12119545

17737845

17730290

17722743

17715204

17707673

17700149

41

40

39

38

37

36

3

255652070

26 5654469

275656868

285659267

295661665

305664062

8249491

8247847

8246202

8244556

8242909

8241262

6851417

6855692

6859969

6864247

6868527

6872810

14595922

14586420

14577326

14568240

14559161

14550090

12121960

12124377

12126796

12129217

12131640

12134064

17692633

17685125

17677625

17670133

17662649

17655173

35

34

33

32

31

30

31 5666459

32 5668856

335671252

34 5673648

355676043

36 5678437

8239614

8237965

8236316

8234666

8233015

8231364

6877094

6881379

6885666

6889955

6894246

6898538

14541027

14531971

14522923

14513883

14504850

14495825

12136491

12138920

12141351

12143783

12146218

12148655

17647704

17640243
17632791

17625345

17617908

17610478 .

29

28

27

26

25

24

37 5680831

385683225

395685658

405688011

41 5690403

425692795

8229712
3228059

8226405

8224751

8223096

8221440

6902832

6907128

6911425

6915724

6920025

6924328

14486808

14477798

14468796

14459801

14450814

14441834

12151094

12153535

12155978

12158423

12160870

12163319

17603056

17595642

17588230

17580837

17573446

17566063

23

22

21

20

19

18

17

16

435695186

445697577

45 | 5699968

465702358

47 5704747

48 5707136

8219784
8218127

8216469

8214811

8213152

8211492

6928633

6932439

6937247

6941557

6945868

6950181

14432862

14423397

14414940

14405950

14397049

14388114

17558087

17557319

175439591

17536607

17529252

17521924

14

13

12

12165770

12168223

12170678

12173135

12175594

12178055

12180518

12182983

12185450

12187919

12190390

12192864

11

10

49 5709524

50 5711912

51 | 5714299

52 5716686

53 5717073

54 5721459

8209831
8208170

8206508

8204846

8203183
8201519

6954496

6958813

6963131

6967451

6971773

6976097

14379187

14370268

14361356

14352451

14343554

14334664

17514594

17507273

17499958

17492651

17485352

17478060

7

6

555723844

56 5726229

57 5728614

585730998

59 5733381

605735764

N. Co - Sine

8199854

8198189

8196523

8194856

8193189

8191521

N. Sine.

6980422 14325781

6984749 14316906

6989078 14308039

6993409 14299178

6997741 14290326

7002075 14281480

IN Co Tang ( N. Tangent.

55. D E G R EE S.

12195339

12197816

12200296

12202777

12205200

12207746

N.CO- Secant.

17470776

17463499

17456230

17448969

17441715

17434468

N. Secanı

5 .

4

3

2

M



Artificial Sines, Tangents and Secants.
71

M 빙O

M L. Sine. L. Co - Sine

9.7475617 9.9185742

19.74774899.9184890

2 1 9.7479360 9.9584037

31 9.74812309.9183183

49.74830999.9182329

$ 19.7481967 9.9181475

69.74868339.9180620

L. Secant. L CO- Sec.anti

10.0314258 10:2524383 50

10,0815110 10.2522511
5910.0815963 10.2420640

10.0816317 10.251877057

16•
081767110.2516901

10,0818525 10.2515033 55

10.0813380 10.25131671 54

58

50

53

52

9.7483693 | 9.9179764
7

9.7490562 99178908

92.7492425 9.9178051
19.7494287 9.9177194

9.7496148 9.9176336

12 9.7498007 99175478

9.74998569.9174619
13

9.75017239917376014

9.75035799.9172900
15

16 9
75054349.9172040

17
9.7507287 9.9171179
9.75491409.9170317

10.0820236 10.2511302

10.3821092 10.2509438

10.821949 | 10.2507575

10.0822806 10,2905713

10.0823664 10,2503852

10.082 +522 10-2501993

II 50

49

48

10.082538110 2500134

10.0826210 19.2498277

10.0827100 10.2496421

10.0327960 10.249 1566

19.0828821 10.2492713

10.2829683 10.2490360

47

46

45

44

43

42

18

21

9.75109419.9169455
19

20 9.7512842 9.7168593
9.7514691 9.9167730

9.7516538 9.916686622

23 9.7518385 9.9166002

249.7520234 9.9165137

10.0830545 10.2489009

19.083'407 10.2487158

10.0832270 10.2485309

10-0833134 10º2183462

10.9833998 10.2181615

10.0834363 10,2479769

41

40

39

38

37

36

B 9.752 2075 9.9167272
25

26
9.75239199.9163406

27

9.75257619.9162539

28
9.752763299161673

299752941299169805

-30
9.7531280 9.9159937

35

34

33

32

31

31

29

2 :

9.75331189.9159069

9.7534954 9.915,8200
9.7536799.9157330

9.7538624 9.915646 )

9-7540457 9.9155589

9.9154718

31

32

33

34

35

36

28

10.0835728 10.2477925

10.08 36594 10.2476031

10,0837461 10,2474239

10.0838327 10.2472398

10.0839195 10.2470558

10 0843063 10-2468720

10.0840931 | 10.2465882

10.084180° 10,2465046

10.5812670 10.2463210

10.0873540 10.2461376

10.0844412 10.2459343

10.0845282 10,2457712

10.0846157 10.2455881

10°0847026 10.2754251

10.0847899 ) 10.2452223

10.0848772 10.2450395

10.0849640 10.2448569

10.0850521 10 :2446744

27

2:
9.7542288

26

25

24

2

23

22

21

20

19

18

17

16

10.0851396 10.2414920

10,0852271 10 2443098

10.0853148 10.2441276

10.0854024 ) 10.2139456

10,0854901 10.2437636

10.6.855779 ) 10.2435 & 18

15

14

13

12

48

37 9.75441191 99153846

38 9.75499491 9.9152974

39
9.7547777 | 9.9152101

40 9.7549604 9.9151228

41
9.7551431 9.9150354

429.75532969.9149479

43 9.7555080 9.9148694

44 9.7556902 9.9147729

45 9.75587249.9146352
46 9.7560544 9.9145976

47
9.7562364 9.9145099

4.7564182 9.9114221

49 9.75059999.9143342

50 9.75678159.9142464
51 9.7569630 9.9141584

52
907571444 9.9149704

53 9.757325699139824

54 9.75750689.9138943

55 9.757687899138001
$69.7578587 9.9137179

5797580475 9.91 36296

58 9.7582302 9.9135413

59
2.75841089.9134530

60 7.7585912 19.9133645

L Ca- Tang L. Sine

1

II

10

9

8

7

6

34 DEGREES.

L. Tangent | L . Co.Tango

9.8289874 101710126

9.8292599 10.1 707401

9.8295323 10.1704677

9.8298047 10.1761953

2.8300769 10.1699231

9.8303492 10.1696508

98306213 | 10'1693787

9.8308934 10.169 1066

9.8311654 10.1688346

9.8314374 10.1635626

9.8317093 10.1682967

9.8319811 10.1680189

9.8322529 10.1677471

9,8329246 10.1674754

9.8327963 10.1672037

9.8330679 10.1569321

908333394 10.1663606

9.8336109 10.1663891
9.8338823 10.1661177

9.8341536 10.1658454

9.8344249 10.1655751

9.8346961 19.1693039

9.8349673 10.1650327

19 8352384 10.1647616

9.8355094 10-1644906

9.8357804 10.1642196

9.8360513 10° 1639487

9.8363221 10,1636779

28365929 10.1634071

9.8368636 10.1631361

9.8371343 10.1628657

9.8374049 10.1625951

9.8376755 10.1623245

9.8379160 10.1620549

9.8382164 10.1617836

9.8381567 10.1615133

9.8387571 10.1612429

9.8390273 10.1609727

9.8392975 To* 1607025

9.8395676 10.1604324

9.8398377 10.1601623

9.8401077 10.1598923

2.8403776 10'1596224

9.8406475 10.1593525

9.8409174 10'1590926

908411871 10.1588129

9.8414569 1001585431

9.8417265 10,1582735

9.8419961| 10.1580039

2-8422657 10.1577343

9.8425351 10.1574645

9.8428046 10,1571954

908430739 10.1569261

9.8433432 10.1566568

9.8436125 10.1563875

6-8438817 10 :1561183

9.8441508 10.1558492

9.8444199 10.1555801

9,8446889 10.1553111

9.8449579 10.1550421

9.8452268 10.1547732

L.Co- Sine. IL .Tangent.

55 DEGRE E S.

10.0856658 10.2434031

10.0857530 10,2432185

10.0858416 10.2430370

10.0859298 10.2428556

10,0860176 10.24 26741

10.0861057 10.2424932

10.0861939 10.2423122

10.0862821 | 10.2421313

10.0863704 | 10.2419505

10.0864587 10.2417698

10-0865471 10.2415892

10.0866355 10.2414037

L.Co -secant L, Secant .

5

4

3

2

1

o

M



72
A TABLE of Natural and

V

63

o

N. Sine

5735764

5738147

5740529

5742911

5245292

5747672

5750052

I

2

3

4

5

6

35 DEGRE E S

N. Tangent. N. Co -Tang .
N. Secant,

7002075 14281480 12207740

7006411 14272642 12210233

7010749 14263811
12212723

7015089 14254987
12215215

7019430 14246171 12217708

7023773 14237362 12220204

7028118 14228561
12222722

N.Co- Sine.

8191521

8189852

8188,82

8186512

8.84841

8183169

8181497

NC -Secant

17434468

174.27229

1741999?

174.12773

17405556

17398347

17391145

59

58

57

56

55

54

7 5752432

8 5754811

9 5757190

lo 5759568

II 5731946

12576432
3

8179824

8178150

8176476

8174801

8173125

8171449

7032465

7036813

7041163

7045515

7049869

7054224

14219766

14210979

14202200

14193422

14184662

14175904

12225202

12227703

12230207

1 2232713

12235221

12237732

17383951

17376764

17369585

17362413

17355247

17348090

53

52

51

so

49

48

135766700

14 5769076

155771452

5773827

17 5776202

135778576

8169772

8168094

8166415

8164736

8163056

8161376

7058581

7062940

7067301

7071664

7076029

7080395

14167153

14158409

14149673

14140943

14132221

14123566

12240244

12242758

12245274

I 2247793

12250313

12252836

17340941

17333798

17326663

17319535

17312414

17305301

47

46

45

44

43

42

195780950

20 5783323

21 5785696

22 5788068

23 5790440

24 5792852

8159675

8158013

8156330

8154647

8152963

8151278

41

40

39

7084763

7089133

7093505

7097878

7102253

71006 30

12255361

12257887

1 2262416

12262947

12265480

12268015

14114799

14106098

14097405

14088718

14080039

14071367

17298195

17291096

17284005

17276921

17269844

17262774

38

37

36

25 5795183

26 5797553

27 5799923

28 5802292

29 5804661

30 5807030

8149593

8147906

8146219

8144532

8142844

8141155

7111009

7115390

7119773

7124157

7128543

7132931

14062702

14054944

14045393

14036749

14028113

14019483

12270552

12273091

12275633

12278176

12280721

1 2283269

1

17255712

17248657

17241609

17234568

17227534

17220508

35

34

33

32

31

30

215809398

32 5811765

33581413
2

34 5816498

5819864

365821230

8139465

8137775

8136084

8134393

8132701

8131008

7137321

7141713

7146106

7150501

7154898

7159297

14010860

14003245

13993636

13985034

13976440

13967852

12285819

12288371

12290925

12293481

12296039

12198599

17213489

17206477

17199472

17192475

17185484

17178501

29

28

27

26

25

24
35

37. 5823595

38 5825959

39 5828323

40 5830687

41 5833050

42 5835412

8129314

8127620

8125925

8124229

8122532

8120835

7163698

7168101

7172505

7176911

7181319

7185729

13959272

13950098

13942131

13933571

13925018

13916473

12301161

12303725

12306292

12308861

1231 1431

12314005

.17171525

17164556

17157594

17150639

17143691

17136750

23

22

21

20

19

18

43 3837774

44 5840136

45 5842497

46 5844857

47

48 5849577

8119137

8117439

8115740

8114040

8112339

8110638

7190141

7194551

7198970

7203387

7207806

7212227

13907934

13899401

13890876

13882358

13873840

13865342

12316580

12319157

1232 1736

12324317

12326900

12329486

17129817

17122890

17115970

17109058

17102142

17095254

17

16

13

14

13

125847217

8108936

8107233

8105530

8123826

8102121

8103416

72-6650

7221075

7225502

7229931

7234361

7238793

13856844

13848353

13839869

13831392

13822922

13814458

12332074

12334664

12337256

12339850

12342446

12345044

17088362

17081478

17074600

17057730

17060866

17054010

i1

10

9୨

8

7

6

495851936

50 5854394

51 5856652

525859010

53 5861367

545863724

55
5866080

585868435

57 5870790

58 5873145

59
5875499

635877853

N. Co - Sine

5

4

3

2

8798710

8097003

8095296

8793588

8091870

8090170

N. Sine.

7243227 13806001

7247663 13797551

7252101 13789108

7256541 13780672

7260983 13772242

7265426 13763819

IN Co Tang. ' N. Tangent.

DE GRE E S.

12347645

12350248

12352852

12355459

12358068

12,60680

N.Co - Secant.

17047160

17040318

17033482

1702665
3

1701983
1

17013016

N. Secant

1

0

M

54



Artificial Sines, Tangents and Secanes. 73

0

60

59

58

57

50

59

54

IO

531

52

SI

50

49

48

It

47

46

45

44

43

42

20

22

41

40

39

38

37

36
.

35 DEGREES.

M L. Sine, L. Co. Sine. L. Langent 1L C -Tang.
L. Secant. L Co - Secant:

9.7585913 9.9133645 9.8452208 10.1547732 10.0866353 | 10.2414087

19.7587717 9.9132160 9.3454950 10.1545044 10.0867240 10.2412283

2 9.7589519 99131875 9.8157644 10.2542356 Iv'0868125 10.2412481

3 9.75913219.9130989 9,8160332 10.1539668
10.086901110.2408679

4 9.7593121 4.9130102 9.8.153018 10.1536982
10.0869898 10.2406879

5 9.7594920 9.9129215 9.8465705 10.1534295
10.0370785 | 10.2405080

69.7596718 9.9128328 9-8468390 10.1531610 10.0871672 10.2403282

71 9.7593515 1 99127410
9.8471075 10.1528925

10.0872560 10.2401485

š 9.7500311 9.9126551 9.8473760 10.1526240
10.9873449.10.2399589

99.7602106 19.9125662 9.8476444 10.1523556 10.0874338 | 10.2397894

907603899 19.91247 ? 2 9.8479127 10 * 1520873 10,0875228 10^ 2396101

9.7605692 9.9123832 9.8781810 [0,1518190 10.0876118 10.239.4308
129.7697483 9.9122991 9.8484492 10.1515508 10.0877009 10.2392517

13 | 9.7609274 9.9122099
9.8487174 10.1512826 10.0877901 | 10.2390726

149.76.10639.9121207 9.8489855 LO .1510145 10.0878793 | 10.2388937;

15 9 *7612851 9.9120315 9.3192536 10.1507464 10.0879685 10.2387149

169.7614638 9.9119422 2.8495216 10 , 1504734
10.0880578 10-2385362

17 9.7616424 9.9118528 9.8497896 IO • 1502104 0.0881472 10 *2383576

139.9618208 9.9117634 9.3500575 10.1499424 10.088236€ 10.2381792

199.76199929.9116739 9.5503253 10.1496747 T0.0883261 10.2380008
9.7621775 9.911584+ 9.85059 : 1 10.1494069

10.088115010'2378225

2 L 9.76235569.9114943
9.8703608 10,1491392

20.088505210-2376444

9.7625337 9.9114051 9 : 3511285 10.1458715
10.0885949 | 10.2374663

23 9.7627116 9.9113155 9.3513961 10.1486039 10.0886845 10.2372884

249.7628894 9.9112257 9.3516637 10.1483363
16.0887743 10.2371106,

25 1 97630671 9.9111359 9.8519312 10.14806881 ) 19.088364110 *2369329

26 9.7632447 9.7110460 9.8521987 10.1478013
10.088954010'2367553

27 9.763422299109561
9.8524661 10.1475339 10:0890439 10.2365778

28 9.76359969.9108601
9.8527335 | 19 :1472665 10.0891339 10.2364004

29 9.76377699.9107761
4.8530008 16.1469992 10.0892239 10 °2362231

30976396409.9106860
9.8532680 10 1467 322 10*0893140 10.2360460

30 975113119.9105959
9.3535352 10.1464648 10.0894041 10,2358659

329.7643080 9.9105057 9.8538023 12.1461977
16.0894943 10.2356920

33 976 +43499.904155
9.8510691 10.1459306 10.0895846 10.2355151

9.7646616 9 , 103255
2.3543361 | 10.1456635 10.089674910-2353384

35 19.76483829.9102348 9.8545014 10.1453963 10.089765210'2351618

36 9.7650147 9.9101444 9.3548704 10.1451296 10.0898556 10.2349853,

37 9.76519119.9100539 9.8551372 10.1448638 10.0899461 10.2348089

907653674 9.9099634 9.8554041 10.1445959 10.0900366 10'2346326

9.7655436 19.9098728 9.8556708 10'1443292 10.0901272 10.2344964

40 9.7657197 9.9097821 503559376 10.1440624 10.0902779 10.2342803

41 9.76589579.9096915 9.8552042 10 * 1437958 10.5903085 10.2341043

429.7660715 9.9096007 9.8564708 10.1435292 10.0903993 | 10.2339285

43 19.7662473 9.9095099 9.8567374 10.1432626 10.0904901 10,2337527

44 97661229 9.9094190 9.8570039 | 10.142995 ) 10.0905810 (10.2335771 "

45 2 7665985 999093281 9.8572701 10.1427296 10.0906719 10:2334015

46 907567739 9.9092371 9.3575368 10.1424632 10.0907629 10.2332261

47 907669-1929.90,1461 9.8578031 10.1421967 19.0908539 10,2330508

48 907571274 9.9099550 9.8580091 ID 1419306 10:0909150 10°2328756

49 9.7672996 9.9039639
9.8583357 10-1416643 10.09 10361 19.2327004

50 9.7674746 9.9088727 98586019 | 10.1413931 10.0911273

51 9.7576194 | 9.9087814 9.8588680 16.1411320 10.0912186 | 10.2323506

52 9.76782429.90 %6901 9.8591341 10.1408659 10.0913099 10.2321798

53 9.7679989 | 9.9085988 9 8594002 10,1405998 10.cy 14012 10.2320011

54 97681735 99085073 98596661 10.1493339 10.0914927 10.2318265

55 9.7683480 9.9084159 9.8599321 10.1407679 10-091584116 •2316520

56 9.7685223 9.9083243 9.8601980 10.1398020 10.0916757 | 10.2314777

579.76869669.9082327 9.8604638 10.1395362 10'09 17673 10.2313034

58 9.7688707 9.9031111 9.8607295 10.1392704 10.0918589 10.2311293

59 9.7690448 9.9080494 9.8609954 10.1390045 ic.0919506 | 10.2309553

65 9.7692187 9.9089575 9.8612610 10.1387390 10.0920424 10.2307813!

L. Co - Sine. L Size, L.Co- Tang . 11. Tangent. | L , Co -Secant L. Secant.

54 D E G R E E S.

35

34

33

32

31
1

29

34
27

26

25

24

33

39

23

22

21

20

19

18

17

16

'15

14

13
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9

8
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74 A TABLE of Natural and

NCO -Serant
N. Sine

6

35 DEGREES

N.Co- Sine . N , Tanget. N.Co -dang . N. Secant

8090170 7265426 13253819 12300680

১০৪846o 7269871 13755403
12363294

8086749 7274318 13746994
12365909

8085037 7278767 13738591 12368526

8083325 7283218 13730195 12371148

8081612 7287671 13721805 12373768

8979899 7292126 13713422 12376393

I

0 5877853

5880200

2 5882558

3 5884910

45887262

55889613

65891964

59

17013011

17006205

16999407

16992612

16985825

16979044

16972271

55

57

56

5 .

54

7 5894314

8 5896663

95899012

10 5901361

II 590379

5906057

8078185

8076470

8074754

8273038

8071321

8069603

7296582

7301040

7305501

7309963

7314427

7318894

13705047

13696678

13688315

13679959

13671610

13663267

12379019

12381647

12384278

12386911

12389546

12392183

16965504

16958743

16951990

16945244

16938504

16931771

53

52

51

50

49

12
48

13 5908404

14 5910752

15 5913096

16 5915442

175917787

185920132

8067885

8066166

3064446

8062726

8061nos

8059283

7323362

7327831

7332303

7336777

7341253

7345730

13654931

13640602

13638279

13629963

13621653

13613350

12394822

12397464

12400108

12402754

12405402

12408052

16925045

16918326

16911613

16904907

16898208

16891516

们
的
S
H
E
R

45

44

43

42

19 5922476

20 5924819

21 5927162

22 5929505

23 5931847

24 6934189

8057560

8055837

8054113

8052389

8050664

8048938

7350210

7354691

7359174

7363660

7368 147

7372636

13605054

13596764

13588481

13580204

13571934

13563670

12410704

12413359

12416016

12418675

12421336

1 2423999

16884830

16878151

16871479

16864814

16858155

16851503

41

40

39

38

37

36

255936530

26 5938871

27 | 5941211

594355?

29 5945889

30 5948228

8047211

8045484

8043756

8042028

8040299

8038569

35

34

33

7377127

7381620

7386115

7390611

7395110

7399611

12425665

12429333

12432003

12434675

12437349

12440026

13555413

13547162

13538918

13530680

13522449

13514224

16844857

16838218

16831586

16824961

16818342

16811730

28
32

31

30

33

7404114

7408618

7413124

7417633

7422143

7426655

13503006

13497794

13489589

13481390

13473197

13465011

12442705

12445386

12448069

12450754

12453442

12456131

16805124

16798525

1679 1933

16785347

16778768

16772195

29

28

27

26

25

24

31 5950566 8036838

32 5952903 8035107

5955240
8033375

34
5957577

8031642

35 5959913
8029909

36 5962249
8028175

375964584 8026440

385966918
8024705

39 5969292
80-2969

405971586
8021232

41 5973919
8019494

42 5976251 8017756

435978583 8016017

44 5980915 8014278

45
5983246 8012538

46 5985576
8510797

47 5987906 8009056

48 5990236
8007314

7431170

7435686

7440204

7444724

7449246

7453770

13456832

13448658

13440492

13432331

13424177

13416029

12458823

1246151

12464214

12466913

12469614

12472317

16765629

16759070

16752517

16745970

16739430

16732897

23

22

21

20

19

18

7458296

7462824

7467354

7471886

7476420

7480956

13407888

13399753

13391624

13383502

13375386

13367276

12475022

12477730

12480440

12483152

12485866

12488583

16726370

16719850

16713336

16706828

16700328

16693833

17

16

15

14

13

12

11

10

9

49 5992565

505994893

515997221

525999549

536001876

546004202

8005571

8003827

8002083

8000338

7998593

7996947

7485494

7490033

7494575

7499119

7503665

7508212

13359172

13351075

13342984

13334900

13326822

13318749

12491302

1 2494023

12496746

12499471

12502199

12504929

16687345

16680864

16674389

16667920

16661458

16655002

7

6

556706528 79951co

-563008853 7993352

57 6011178 7991604

586013503 7989855

59 | 6015827 7988105

60 6018150 7986355

12507661 16648552

12510396 16642109

12513133 16635673

1 2915872 16629243

12518513
16622819

12521357
16616401

N. Co- Secant.l " N. Secant

7512762 13310684

7517314 13302624

.7521867 13294571

-7526423 13286524

7530981 13278483

7535540 13270448

IN . Co Tang N. Tangent.N Co- Sine. N. Sine.

53 DEGREE
S

.

5 .

4

3

2

1

M



Artificial Sines, Tangents and Secants. $

O

1

M L, Sine. L. Co- Sine

9.76921879.9479576

9.7693925 19.9078658

29.76956629.9077740

3 9.7697398 9.9076829

49.76991349.9015901

59.77008689.9074980

9.7702601 9.9074059

L. Secant. L CO - Sec.ants

10.0920424 10.2307813

10.3921342 10.2306075

10.0922260 10,2304338

10.0423180 10.2302602

10°0924099 ) 10.2300866

10.0925020 10.2299130

10.0925941 10.2297399

30

59

58

57

56

55

54

7
9.77043329.9073138

$ 9.7776063 9 9072216

9

10.9926862 10.2295668

10.0927784 10.2293937

10.928707 10.229 2207

10.0y29630 10.2290478

10.0930554 10,2288751

10.093147810*2287024

53

52

SI

50

49

48

47

46

10.093240310'2285298

10.0933329 19.2283524

10.0934255 10.2281850

10.0735181 10.2280128

10.0936108 10.2278457

10.0937036 10.2276686

45

44

43

42

10.0937564 10,2274967

10.0938893 10.2273249

10.0939823 10.2271532

10-0940753 10.2269815

10.0941633 10.2268100

10.0942614 10,2266386

41

40

39

38

37

36

35

34

10.0943546 10,2264673

10.094 1478 10.2262961

10.0945411 10,2261251

10 09 76344 | 10,2259541

10.0917278.10.2257832

10 0948213 10.2256124

33

32

31

30

10.0949148 10.2254417

10.0950084 10,2252712

10.0951020 10.2251007

10.9951957) 10.2249303

10.0952894 10.2247001

10.0953832 10.2245899

29

28

27

26

25

24

10 0954770 10,2241199

100955709 10.2242499

10.0956649 10.2240801

19.0957589 10 :2239103

10.0958530 10.2237407

10.0959471 10.2235711

23

22

21

20

19

18

17
10.2960413 ] 10.2234017

10.0961350 10 2232324

0.0962299| iO.223063

12.0963243 10.2228940

10.09641871 10.2227250

10.0965132 10.2225561

16

15

14

13

12

1110.0966077 |.10.2223872

10.0967023 10,2222185

10,09679691 10.2220499 9

10.0968910 10.2218814) 8

10.0969864.10.2217130

10 0970812 10.2215447

a
v

2
0
0

O

30 DEGREES.

L. Tangent1L. Co.Tang

9.8612610 10.1387300

9.8615267 10.1384733

2.3617923 0.1382077

2.8520578 10.1379122

7,862323310.1376767

7.8525887 10.1374113

8628541 10.1371459

9.77077939.9071293

JO 9.77095229.9070370

JI 9.7711249 9.9069446

12 9.7712970 99068522

9.8631195 10.1368805

9.8633848 10.1366192

9.8636500 10.1363500

9.8639152 10.1360848

4,8641803 10,1358197

9.8644454 10.1355516

13 9.7714702 9.9067597

14 9.7716426 99066671

15 9.7718150 9.9065745

16 9 7719872 9.9064819

179-7721593 19.9063892

189.7723314 9.9962964

2.8647105 10.1352895

9.8649755 10* 1350245

9.8652404 10.1347590

9 •8655053 10.1 344947

9.9657702 10.1342298

9.8660350 10.1339550

19 9.7725033 9.9062036

209.7726751 9.7061107

21 9.7728468 9.9060177

229.7730185 9.9059247

23 9.7731940 9.9052317

249.7733614 9.9057386

9.8662997.10.1337003

9.8665644'10.1334356

9.5668291 10.1331709

9.8670937 10.1329063

198673583 10.1326417

7.8676228 10.1323772

25 | 9.7735327 9.9056454

269-7737039 9.9055522

27 9.7738749 9.9054589

28 9.7740459 9.9053650

29977421689 9052722

36 9.7743870 9y051787

9.8678873 10.1321127

9.8681919 10° 1318183

9.8684100 10,1315845

28686804 10.1313196

28682446 10,1310554

9.3692089 10°1307911

9.8694731 10.1305269

9.8697372 10 * 1302628

9.8700013 10.1299987

9.8702653 101297347

9.8705293 10.129 +707

9.8707933 10.1 29 2067i

31 9.77455839.90508
52

32 9.7747288 9.9049916

339.7748992 19.9048980

34 9.7750697 9.9048043

35 9.7752399 19.9047106

369.7754101 9.9946168

9

379.7755801 19 9045230

38 9.7757501 9.9044291

399.7759199 9.9043351

409.7760897 9.9042411

419.7762593 9.904147
42

.77642899.9040529

439.7765983 9.9039587

44 9.77676769.9038644

45 9.77693699.9037701

46 9.7771060 9.9036757

479.7772750 4.9035813

484.7774439 9.9034868

9.3710572 10.1289428

9.8713210 10.1286790

9.8715848 10.1284152

9.8718486 10.1281514

9.8721173 10.1278877

9.872376 ) 10.1276240 .

9.8726396 10.1273604

9.8729032 10.1270963

9.8731668 10.1268332

98731332 10.1265598

9.8736937 19,1 263063

9 8739571101263429

9.8742204 10.1257796

9.8744838 10.1255162

9.8747470 10.1252930

9.8790102 10.1249898

9.3752734 10.1247266

9.8755365 10.1244635

49 9.77761289.9033923

so 9.77778159.9032977

51 9.77795019.903203.

52 , 9-7781186 9.9031084

53 9.7782870 9.9030136

54 9.7784553 9.9029188

559-77862359.9028239

561 9.77879169.9027289

57977895969.9026339

589.7791275 9.9025389

59 9.7792953 9.9024438

60 9.77946309.9023486

L. Co - Sine L. Sine

0.8757996 1991242304

9.976.627 10.1239373

2.8763257 10.1236743

2.8765886 10.1234114

7.870851; 10.1231485

9.8771144 10.1228856
L. Co Tang. L, Tamp cn .

53 DEGREES.

10.0971761 10.2213756
5

10.0972711 19.2212034 4

10.0973861 10,2210404
3

10.0974611 10.2208725 2

10-0975562 10.2207047 I

100976514 10.2205370

L.Co -Secant 2. Soc ant.IMM

O

Xxxx 2



76 A TABLE of Natural and

37 D E G R E E S.

N , Tangent V.Co- tang .M N. Sine.

75355473270478
60

2

3

4

5

GUI8150

6020473

6022795

6025117.

6027439

6029760

N. Co - Sine

7986355

7984604

7982852

7981100

7979347

7977593

7975839

7540102

7544666

7549232

7953799

7558569

7562941

13262420

13254397

13246381

13238371

13230368

13222270

N. Secart. in Co-secant

12921357 16016401

12524102 16609990

12526950 16803585

12539601 16297187

12532353 16590795

12535108 16584409

12537865 16578030

sy

58

57

56

55

6032080 54

537
6034400

.8 6036719

96039038

6041350

II 6043674

12 6045991

7974084

7972328

7970572

7968815

7967057

7965299

7567514

7572090

7576668

7581248

7585824

7590413

13214377

13205393

13198414

13190441

13182471

13174513

12540625

12543387

12546191

12548917

12551685

12554456

16571657

16565290

16558929

16552575

16546227

16539885

10

52

51

50

49

48

136048308

14 6750624

15 6052940

16 6055255

17 6057570

186059884

7963540

7961780

7960020

7958259

7956497

7954735

7594999

7599587

7604177

7608769

7013363

7617959

13166559

13158610

13150668

13112731

13134801

13120876

12557229

12560005

12562782

12565562

12568345

12571129

16533550

16527221

16520398

16514581

16508270

16501966

47

46

45

44

43

42

19

20

21

22

23

6062198

6064511

6066823

6069135

6071447

7952972

7951208

7949443

7947678

7945912

7944146

7622557

7627197

7631759

7636363

7640969

7615577

13118958

13111046

13103140

13095239

13087345

13079457

12573916

12976705

12579497

12582291

12585087

12587885

15495668

16489376

16483090

1647681

16470537

16464272

41

40

39

38

24 6073758
37

36

6076069
25

266078379

27 6080689

28 6082998

296085306

36 6087614

316089922

:32
6092222

33 0094535

7942379

7940611

7938843

7937074

7935 304

7933532

7650188

7654800

7659414

7654031

7668649

7673270

13277575

13063699

13055828

13047964

13240106

13032254

12590686

12593489

12596.9+

12599102

12601912

12604724

16458009

16451754

16445506

16439263

16433227

16426796

35

34

33

32

31

30

N
Wm

m
m
m
m
m

m
n
o

7931762

7929990

7928218

7926445

7924671

7922896

7677893

7682517

7687144

7691773

7696404

7701037

13024407

13016567

13008732

13000994

12993081

12985265

12607539

12610356

12613175

12615997

12618820

12621646

16120572

1641435+

16408142

16401936

16395736

16389542

346096
841

29

28

27

26

25

24

--

35
6099147

36 6101452

37 6103756

6106060

39 6108363

40
6110666

41
6112968

42
6115275

7921121

7919345

7917569

7915792

7914014

7912235

7705672

7710309

7714948

7719589

7724233

7728379

12977454

12969619

12y61850

12954057

12746269

12938483

12624475

12627306

12630110

12932975

12635813

12638653

19383355

16377173

16370997

16364828

16358664

16352507

23

22

21

20

19

18

17

16

7733526

7738175

7742827

7747431

7752137

7756795

12930712

12922943

12915179

12907421

1 2898629

12891922

12641496

1 2644341

12647188

12650037

12652890

12655745

16346355

16340210

16334070

16327937

16321809

16315688

15

14

13

12

!

II

5061336
66

6117572
43

7910456

44
6119873 7908676

45
6122173 7906896

45
6124473

7905119

47
6126772 7903333

48 6129071 790355

49 61313697899767
7897983

51 6135963 7896198

52
6138260 7894413

-53
6140556 7892627

6142852
54

7890841

55
6145147 7889054

7887266

6149736 7885477

586152029 7883688

596154322 7881898

600156615 7880107

N. Co - sise. N.Sine.

7761455

7766117

7770782

7775448

7780117

7784788

12854182

12876447

12868718

1286.7995

12853277

12845563

12658601

12661460

12664322

12667186

12070052

12072021

16309572

16303462
16297359

16291261

16285169

16279083

IO

9

8

7

6

55 3142442

57

7789460 12837860

7794135 12830160

7798812 12822466

7803492 12814776

7808173 12807093

7812856 12799416

N. Co -Tang | N. Tangent

52 DEGRE E S.

12675792

12678655
12691571

12684419

12687299

1269 132

N. COSecine .

16273003

IÓ 265929

16260861

16254799

16248743

36242792

N. Vecant.

5

4

3

2

1

0

M

1



Artificial Sines, Tangents and Secants . 77

O 30

M L, Sine. L. Co- Sinc

9.77946309.9023486

1 9.77963069.9022534

2 9.7797981 9.9021581

3 9.7799655 19.9020628

49.78013289.9019674
59.7803000 9.9018719

9.7874671 | 9.9017764

37 DEGREES.

L. Tangent L. Co.Tang

9.8711144 10.1228856

9.8773772 10.1226228

9.8776400 10.1223600

9.8779027 10.1220973

9.8781654 ) 10.1218346

9.8784281 10.1215719

98786997 101213033

59

58

57

56

55

54

53

52

SI

50

49

9.8789533 10.1210167

9.8792158 10,1207842

9.8794782 10.1205218

9.8797407 10.1 202593

9,8800031 10.1199969

9.8802654 10,1197346

9,8895277 10.1194723

9.8897900 10.1192100

9.8810522 10.1189478

9.8813144 10.1186856

9.8815765 10.1181235

9.8818386 10.1181614

48

47

46

45

44

43

42

9.8821007 10.1178993

9.8823627 10.1176373

9.8826246 10.1173754
19.382885010.1171134

9 3831484 ) 10.1168516

2.8834103 10.1165897

41

40

39

33

37

36

98836721 10.1163279

9.8839338 10 *1160662

9.8841956 10.1158044

2.8844572 10.1155428

9.8847189 ) 10.1152811

9.3849805 | 10.1150195

35

34

33

32

31

30

9.7806341 | 9.9016898

ſ 9.780301099015852

9 2.780y6779.9014895

109.78113449.9013938

u 9.78130109.9012980

129.7814675 99012021

13 9.7816339 9.9011062

149.781800299010102

15 9.78195649.9009142

16 9.7821324 9.9008181

17 9.78229849.9007219

18 9.7824643 9.9006257

19 9.7826301 9.9005294

20 | 9.7827958 9.4004331

21

9.78296149.9003367

9.7831268 9.9002493
22

23 9.7832922 9.9001438

24
9.7834575 | 9.9000472

25 9.7836227 2.8999500

26 9.78378789.8998539

27 9.78395289.8997572

28 9.7841177 9.8976604

29 9 7842824 9.8995636

36 9.7844471 9.8994667

31 9.7846117 9.8993697

32
9.7847762 9.8992727

33 9.7849400 ) 9.8991756
34 9.7851049 9.8990784

359-78526919.8989812
36 9.7854232 9.8988840

37 9.7855972 8987867

38 9.7857611 9.8986893

39 9.7259249 9.8985919

40 9.7800886 9.8984944

419.7862522 9,8983968

429.7864157 9.8982y92

43 9.7865790 9.8982015
9.7867424 9.8981038

45 9.7869050 9.8980063

46 9.7870687 9.8979082

47 9.7872317 9.8978103

48 9.7873945 9,8777123

49 9.7875574 9.8976143

50,9.7877202 0.8975162
9.78788289.8974181

52 , 97880453 9.8973199

53 9.783207798972216

54 9.78837019.8971233

55 9.7899323 9.8970249
561 9.78369449.8969265

$797388565 9.8968280

589.78901349.8967294

599.7891802 9,8366308

60 7.79934209.8965321

LCO- Sine Siine

29

28

27

26

25

24

23

22

21

20

19

18

17

16

IS

14

13

12

7

II

57
9

8

7

6

L. Secint, LC )-Sec.anti

10.0975514 10.2205370

10.597740617,223694

10.0978419 | 10,2201019

10.0479372 10.2200345

10.0980326 10-2198672
10.0981281 10.2197000

10.0982236 19.2195329

10.0983192 10.2193659

10.0984148 10.2191990

10.0985105 10.2190323

10,0,86062 10.2188656

10.0987020 10,2186990

10.0987979 10-2185325

10.0988938 10'218366 1

10.098989817,2181998

19.0990858 10.2180336

10.0791819 10.2178676

10.0992781 10.2177016.

10.0993743 10.2175357

10.0994708 10.2173697

10.0995637 10.2 072042

10.0996633 10.2170386

10-0997591 10-2168732
10.0978562 10.2167078

10.0999528 10,2165495

10.1000194 19,2163713

10.1001461 10.2162122

10.1002428 10,2160472

10.100337610,2158923

10.1004364 10.2157176

19 1005333 10*2155529

9.8852420 10.1147580

9.8855035 10.1144965

9.8857650 10.1142350

9.8860264 10.1139736

9.8862878 10.1137122

9.9865492 10.0131508

10.1006303 10.2153883

10.1007273 10,255223

10.1008244 10.2150594

10'1039216 10.2148951
10.1010188 10,2147309

10.101116 10,2145661

9.8833105 10.1131895

9.8870728101129282

9.8873330 10.1126670

9.8875972 10.1124058

9.8878954 ) 10.1121446

9.888116 ; 10'1118835

10.1012133 10.2144023

10* 1013107 | 10.2142389

10.1014081 | 10.2140752

0.1015056 10.2139114

10.1016032 10.2137478

10.1017008 | 10: 2135843

9:888 3775 | 10.1116229

9.88863861113614

993888990 10.1111004

9.8891605 10*1108395

9.8894214 10.1105786

19.8896823 10.1103177

10.1017985 10.2134209

10.1018962 10.2132576

10.1019940 10.2130914

10.1020918 10.2125313

10.1021897 ) 17.2127683

10.1022877 10.2126554

2.8899432 10.1100563

9.8902040 10.1097963

9.8921647 10.1095353

9.8907254 ) 10.1092746

9.8909861 10.1090139

2.8912408 10.1037532

10.1023357 10.2121426

10.1021838 10,2122798

10.1025819 10.2121172
10.102690110.2119547

10.1027784 10.2117923

10.1023737 10.2116299

6.8915074 10: 1034926

2.5917679 10.1082321

19.892028s 10.1079715

1.8,2289 [ 0.107710

9.892949 : 10 , 0'4505

0.3928 9 10.071702

L.C.Tang: 1 ingen !

52 DEGRE E S.

10 1029751 10.2114677

10.1030735 102113056

10.1031720 10.2111435

10.103270610,2109816

10-1033692) 10.2108198

10.1034679 10.21065801

L.Co- Secant L. Socant .

5

4

3

2

I

.
0

M



78 A TABLE of Natural and

60

1
59

M N. Sine.

6156615

6158907

20161193

3 6163489

4 6165779

6168969

6 6170359

38 D, E G R E E.S.

N. Langent. V. Co- L'ang .

7812856 12799116

7817542 12791775

7822229 12734277

7826919 1277676y

7831611 12158764

7836305 1 2761116

7841002 12753473

N. Secant. N Co- Secant

12690182 10242692

12693-67 16236648

12695955 16230609

12698845 16224576

12721737 16218549

12704632 16212528

12707529 16200913

58

m
t
o

57

56

55

54

6172648

}8 6174936

96177224

6179511

11 6181798

12 6184084

7845700

7853400

7855103

7859808

7864515

7869224

1 2745836

12738204

12730578

12722957

12715342

12707733

I 2710429

1271333:1

12726235

12719142

12722751

12724963

16200504

16194500

16108502

16182510

16176524

16170944

53

52

51

50

47

48

10

ఈ
జ
ీ

##|ఉస
హ
ా

13
6186370

14 6188655

15
61909.40

166193224

17
6195507

18
6197790

7873935

7878649

7883364

7888082

7892802

7897524

1 2700130

12692532

12684939

1 2677353

12669772

12662196

12727877

1 2730794

12733712

12736634

12739557

1 2742484

16164569

16158600

16152637

16140680

16146728

16134783

47

46

45

44

43

42

5202355

19
6200073

20

21
6204636

22 6206917

23
6209199

21 | 5211478

7702242

7906975

7911703

7916434

7921167

7725202

12654626

12647262

12639503

12631950

1 2624402

12613860

12745412

12748343

12751276

12754212

12757190

12760091

15128843

16122908

16116980
16111057

16105140

16 99228

41

40

39

38

37

36

25

26

27

28

29

6213757

6216336

3218314

6220592

6222869

7937640

7935379

7940121

7944865

7949611

7954359

12609323

12601792

12594257

12566747

12579232

12971723

12763034

1 2765980

12768928

12771878

12774831

12777787

16093323

16087423

16081528

16075640

16069757

16063879

35

34

33

132

31

30622514
0

30

31

32

33

6227422

6229698

6231973

6234248

6236522

7959110

7963862

7968617

7973 374

7978134

7982895

12564219

12556721

12549229

12541742

12534260

12526784

12780745

12783705

12786667

12789632

12792600

12795570

16058008

16052142

1604628 )

16540426

1634577

16328734

29

28

27

26

25

24

34

35

366238196

37 23

22

6241009

386243342

39
6245614

40
624 ; 815

41
6250156

42
6252426

7987659

7992425

7997193

801963

8c06736

8011911

12919313

12511848

12504388

1 2496932

12481481

12482040

12798543

12801518

12804495

12807475

12810457

12313142

16022896

15017064

16011237

16035416

15999602

15993790

21

20

19

18

43
6254696

44
6256966

45
6299235

46 6261503

47
6263771

48 6266038

8016288

8021667

8025848

8030632

8035418

S040206

12474602

[ 2467169

1 2459742

12452320

12444903

12437492

12816430

12810420

1 2822412

12825407

12828404

12831404

15987986

15982187

15976394

15977606

15964824

15959047

17

16

15

14

13

12

II

10

49
6268305

so
6270571

si
6272837

526275102

54
6279630

12834406

12837411
128.10418

12843428

12846440

12849455

15953276

15947511

15941751

15935996

15930247

15924504

9

8

7

6

53 6277366

1

55 1

8044997 12430086

8049790
12422685

8054585 12415290

805y382 12107900

8064181 12400915

8068983 12393136

8073787 12395762

8078593 12378393

8083401
12371030

8088212 12363672

8093025 12356319

8097840 : 2348972

N. Co-Tang N. Tangent

150

57

6281894

6284157

6286420

6288682

6290343

0293204

N. Co.Sine .

58

12852472

12855492

12858514

1 2861539

12864566

12867595

N. Co.Secant.

15918766

15913033

15907306

15901584

15895868

35890157

N. Secant.

4

3

2

1

59

60
o

M

*N. Co-sine

7880107

7878316

7873523

7374732

7872939

7871145

786935 )

7867555

7865759

7863962

7862165

7860367

7858569

7856770

7854970

7853169

7891368

7849566

7847764

7845961

7844157

7812352

7840547

7838741

7836935

7835128

7833320

7831511

7829702

7827892

7826082

7824271

7822459

7820616

7818333

7817019

7815205

7813390

781154

7809757

78079 10

7806122

7804304

7302485

7800665

7798845

7797024

7795202

7793380

7791557

7789733

7787908

7786083

7784257

7782431

E E S.

7780604

7778777

7776949

7775120

7773290

7771460

N.Sine.

51 D E



Artificial Sines, Tangents and Secants. 79

!

6
0

60

M L. Sine. L. Co.Sine,

0 9.7893420 9.8965321

19.7895036 9.8964334

29.7896652 9.8963346

319.7898266 9.8962358

49.7899880 9.8961369

59.7901493 9.8960379

69.7903104 9.8959389

38 DEGREES.

L. Tangent , L. Co Tang: L. Secant. 6 Co - Secant:

9.8923098 10.10719 .) 2 10.1034074 10.2106580

908930702 10.1039298
10.1035666 10'2104964

9.8733306 10.1036691 10'1036654 10.2103348

9.8935979 10.1064091
10.1037642 10.2161734

9.8938511 10.1061489 10.1038631 10° 2100120

9.8941114 10.1058386 10.1039621 10.2098507

9.8943715 10.1056285
10.1040611 10.2096896

9.8946317 10.1053683 10.1041602 10 2095285

4.8748918 10.1051082 10.1042594 10.2093675

9.8951519 10-1918481 10.1043586 10 : 2092067

9.8954119 10'1015881 10 :104457810 *2092159

9.8956719 10,1013281 16 •1075572 10.2088852

9.8959319 10.1040681 10.1046595 10.2087246

59

58

57

56

55

54

537.9.7904715 9.8958398

89.7906325 9.8957406

9 9.7907933 5.8956414

9 °7909541 9.8955422

119.7911148 9.8954129

12 9.7913754 9.2953435

52

51

10 ప
ే
ణ

స
ం

13 9.7914359 9.8952440

9.7915963 9.8751445

15 97917566 9.8950450

16 9.7919168 9.8949453

179.7926769 9.8948457

189.7922369 9.8947459

9.8961918 10.1038082

9.8964517 10.1035483

9.8967116 | 10.1032884

9.8969714 10,1030286

9.8972312 19-1027688

9.8974910 10-102509 )

10.1047560 10.2085641

10 1048555 10.2084037

10.1049550 10.2082434

10.1050547 10,2080832

10.1051543 10.2079231

01.1052541 TO 2077631

47

46

45

44

43

42

19 907923968 9.8946461

209.79255609.8945463

219.7927163 9.8944461

229.7928760 5.8943464

23 9.7930355 9.8942463

24 997931949 19.8941462

10.1053539 10.2076032

10.1054537 10.2074434

10.1054537 10.2072837

10.105653610.2071240

10.105753710.2069645

10.1058538 0.2068051

41

40

39

38

37

36
-

9.8977507 10. 102 2493

9.8980101 10.1019396

9.8982700 10.1017300

9.8985296 101014704

9.8984892 19.101 2103

9.8990187 10.1009513

9:8993032 10.1006918

9 :8995677 10.1004323
9.894827110.1001729

9.9000865 10.0999135

9.9003459 10.0996541

9.9006052 10 0993918

9.9003645 10,0991355

9.9011237 12.0938763

9.9013830 | 10.0985172

9.9016422 10.0983579

9.9019013 10.0980987

9.9021604 10 °0978396

101059539.10.2036457

10/1060542 10.2064865

10,1031544 10.2063273

10,1062548 10,2031683

10.1063552 . Ib'2062093

10.1064556 16.2058504

25197933543 | 9.8940401

26 9.7935135 9.8939458

27 97936727 9.8938456

28 9.7938317 9.8937452

29 9.7939907 9.8936448

30 9.79414969.8935444

31 9.7943083 9.8934439

32979446709.8933433

33 9.7946250 9.8932426

34 9.7947841 9.8931419

35 9.7949425 9.8930412

369.7951008 9.8929404

m
m
m
m
m
m

w
e
m
a

2101

29
10-1005561 10.2056917

10.1066,67 10 2055330

101067574 10.2053744

10 1063581 16.2052159

101069588 10.2550575

1011070596 10 2048992

28

27

26

25

24

23

27

37 9.799525909.8928395

38 97954171 9.8927385

39 979557569.8926375

40 979573309.8925365

41 9.7958905 9.8924354

42 9.7960 186 9.8923342

9.9024199 | 10.0975805

9.9026786 10.0973214

9 9029376 | 10 °0975624

9.9931966 10.0958034

9.9034555 | 100965445
9.9037144 10.0952856

10.107160510.2047410

10 1072615 10.2045829

10.1073625 10.2044249

10.1074635 10.2042670

101075616 10-2 41091

106107665810* 2039514

21

20

ig

18

9.9039733 10.0960 267

919042321 10.0957679

9.9644910 10.0955090

9.9047497 10.0952503

9 :9050085 10*0919915
9.9052672 10.0947328

10.1077671 ) 10 °2037638

10.1078584 10.2036362

101079697.10.2034788

12,108071110.2033214

11081726 10,2031641

1d1082742 10.2530070

17

16

15

14

13

12

43 9.7962062 9.8922329

44 9.7963638 9.8921316

45 19.7965212 9.8920303

46 9.7966786 9.8919289

9.7968359 9.8918274

48 97969930 9.8917258

49 9.7971501 9.8916242

50 -7973071 9.8915226

Ś19.79746.10 9.8914208

52 9 :7976208 9.8913191

53 9.7977775 9.8912172

54 9.7979341 9.8911153

55 9.7980906 9.8910133

56 9.7982470 9.8909113

579.79849349.890809 ?

58 97985596 9.8907071

59 9.7987158 9.8906049
60 9.7988718 9.3905026

L. Co- Sinė, L Sine.

9.9053259 10 0914741

9.9057845 10.0942155

9.9030431 10.2939569

9.9063017 10.0936383

9.9065603 10,0934397

9.9068188 10.093181 ?

10.1083758 10.2028499

10.1084774 10.2026929

10.1085792 10.2025360
10* 1086809 | 10-2023792

10.1087828 10°2022225

10.1088847 10.2720659

IL

10

9

8

7

9,9070773 10.0929227

9.9073357 10.0926643

9.9975941 10.0924259

9*9078525 10.0921475

9.9081109 10.0918891

9.9083692 10.0916308

L.Co-Tang. ) L. Tangent.

SI DEGREES.

10.1089867 10.2019094

10.109088710.2017530

10.1091998 10.2015966

10.1092929 | 10 2014404

10.1093951 10.2012842

10.1094974 10.2011282

L. Co- Secant L. Secant.

s

4

3

3

M



80 A TABLE of Natural and

M
N. Sine

60
0 | 6293204

1 6295464

2 6297724

36299983

46302242

5 6304500

66306758

N.Co- Sine.

777 1460

7769629

7767797

: 7765965

7764132

7762298

7763464

39 DEGREES

IN, Tangent. N.Co- Tang.
N. Se cant NCo- Secant

8097840 12348972 12807596 15890125

8102658 12341629 12870628 15884452

8107478 12334292 12873663 15878752

8112300
12326931 12875700 15873058

8117124 12319334 12879740 15867369

8121951 12312313 12882782 15861685

81 26780 12304997
12885827 15856007

59

58

57

56

55

54

5371 6309015

8 6311272

96313528

6315784

6318039

12 6320293

7758629

7756794

7754958

7753121

7751283

7749445

8131611

3136414

8141282

8146113

8150958

8155801

12297687

12290381

12283081

12275786
12268496

12261211

12888875

12891925

12894977

12898032

12901090

12904150

15850334

15844667

15839005

15833348

15827697

15822051

10

11

52

51

so

49

48

13 6322547

14 6324800

-7747606

7745767

7743927

7742086

7740244

7738402

15
6327053

6329305

17 6331557

186333808

8160646

8165493

8170343

8175195

8180049

8184905

12253932

12246658

12239389

12232125

12224366

12217613

12997213

129 1027

12913346

I 2916416

12919489

12922564

15816411

15810776

15805 146

15799521

15793902

15738289

47

46

45

44

43

42

16

19

20

21

22

23

24

6336059

633839

6340559

6342808

6345057

6347305

7736559

7734716

7732872

7731027

7729182

7727336

8189764

8194625

8199488

8204354

8209222

8214293

12210364

12203121

12195833

12188650

12181422

12174199

12924642

12925723

12931803

12934892

12937980

12941071

15782680

1577707
7

1577 1479

15765887

1576030
0

15754718

41

40

39

38

37

36

m
m
m
m

25
6349553

26 6351800

27
6354046

286356292

296358537

7725489

7723642

7721794

7719945

7718098

7716246

8218955

8223840

8228718

8233597

8238479

8243364

12166,82

12159769

12152562

12145359

12138152

12130970

12944 64

129-47260

12950359

12953460

12956564

12959670

15719141

15743570

15738304

15732443,

15726887

15721337

35

34

33

32 .

31

30

3
1

30 6360782

31 6363026.

3263652
7

33
6367513

6369756

0714395

7712544

7710092

7708839

5706986

7705132

8248251

8253149

8258030

8262925

8207821

8272719

12123783

12116605

121394 : 4

12102252

12695085

12087923

12952779

12955890

112969004

12972121

12975240

12978362

15715792

15710252

15704717

15699188

15693664

15688145

29 :

28

21

26

25

24

35 6371998

3663742
40

23

22

38

37
6376481

6378721

6380961

406383201

41
6385440

426387678

7703278

7701423

7699567

7697710

7695853

7693995

8277620

8282523

8287429

8292337

8297247

8302160

12080767

1 2073615

12066465

12059327

12052190

1 2045058

12981487

12984614

12987744

12990876

12994011

12997148

15682631

15677123

15671619

15666121

15660328

15655141

20

19

18
I

43

44

6389918

6392153
1

1

45 6394396

4663966
26

47639886
2

486401
097

7692137

7690278

7088418

7686558

7684697

17682835

8307075

8311992

8316612

8321834

8326759

8331686

12037931

12030810

12023693

12016581

12009475

13000288

13003431

13006576

13009724

13012875

13016028

15649658

15644181

15638708

15633241

15627779

19622322

17

16

15

14

13

1212002373

I

IO

496403332

506405566

51 6407792

520410032

53 | 6412254

54 | 6414496 .

7685973

7679110

7677246

7075382

7673517

7671651

8336615

8341547

8346481

8351418

8356357

8361298

11995 276

11988184

11981097

11974015

11966938

11959866

13019184

13022343

13025504

13028668

13031834

13035003

15616870

15611424

15605982

15600546

15595115

15589689

9

8

7

6

55 6416727

566418958

576421188

586423418

596425647

606427876

7669785

7667918

7666051

7064183

2662314

7660444

N. Sine.

8366242 11952799

8371188 11945736

8376136 11938679

8381087 11931626

8386040 11924179

8390996 11917536

N Co Tang . 'N. Tangent.

50 DEGRE E S.

13038175

13041349

13044526

13047706

13050888

13054073

NCO - Secant.

5

4

3

2

15584267

15578851

15573441

15568035

15562634

15557238

N. Secant

1

N'Co. Sine.
M

I

1



Artificial Sines, Tangents and Secants . 81

30

M L. Sine. L, Cousine

0979887189.8905026

! 9.7990278 9.89010 )?

29.7991836 9.8902979

3 9.7993394 | 9.8901954

49.7994951 9.8900929

9.7996507 9.8899903

6 997998062908898877

59

L. Secant, L Co-Sec.ant

10.1094974 10.2011282

10.1095997 10.2009722

10.1097021 10.20 :18164

10.1098046 10.2006606

10.1099071 10.2009049

10 1100297 10.2003493

101101123 11.2001938

58

57

56

55

54

1 10.1102150 10.2000384

10.1103178 10.1998331

10.1134206 10.1997279

10.1109235 101725728

10.1106264 10.1994177

10.1107294 10.1992628

53

52

SI

50

49 .

48

11

45

79.79996169.8897850

8 9.8001169 9.8896822

99.8002721 9.8845794

10 9.8074272 9.8894765

9.8005823 9 8893736

129.8007372 9.8892706

13 9.800892r 9.8891675

14 9.8010468 9.8890644
15 9.80120159.8884612

169.5013561 9.8888580

17 9.80131069.8887547

18980166499,8886513

19 9.80181929.8885479

209.8019735 9.8884444

21 9.821276 y.8883408

22 9.8022816 9.888-372

23 9.80243559.8881335

249.8025894 9.8880295

25 9.8027431 9.8879260

269.80289689.8878221

27 9.8030504 9.8877182

28 9.80320389.8876142

29 9 8033572 9.8875102

309.8035105 9.8874061

319.8036637 9.8873019

32980381689.8871977

339.8039099 9.887.934

34 9.8041228 9.8869890

35 9.8042757 y 8863846

36 9.804428498867801

10.1108325191991079
47

10.1109356 10.1989532 46

10'1110388 10 1987985

10.1111420 10,1986439

. ܼܝ ܼܝܼܝ ܼܝ
ܕ
ܕ

ܙ

• 37 9.804580 9.8366756

389.8047330 9.8865710

399.004886 9.8804663

40 9.8050385 9.8863616

41 9.8751908 9.8862568

42 9.805343 9.8861519

1

43 9.8054951 9.8860470

449.8056472 9.8859420

45 9.8057991 9.8858370

469.8059910 9.8857319

47 9.8061027 9.8856267

48 6.8062544 9.8855215

49 9 80640609.8854162

50 9.806557598853109

51 9.80670899.8852055

52
9.80686029.8851090

53 9.8070114 9.8849945

54 9.8071626 9.8848889

55 9.8073136 9.8847832

569.8274646 9.8846775

57980761549.8845717

58 9.8077662 9.8844059

$99.80791699.8843599
60 9.8080675 9.8842540

L Co - Sine L.Sine

39 DEGRE E S.

L. Tangent L.CoTang :

99.83629 10.09.163.18

9 9086275 10.091372 ;

9.9088858 10.0911145

9.9091440 10.0908560

9 9094022 10.0925978

9.9096603 10.0903397

9.9099185 10.0900815

99 01766 10 : 3898234

9.9104347 10.0895653

9.9106927 10.0893073

9.9109507 10.089:493

9.9112087 10.0887913

9.9114666 10.0885334

44

10.1112453 10.1984894
43

10.1113457 10.1993351
42

10.1114521 10.1981828

10.1115556 10.1980265

10.1116592 10.1978724

10.1117627 19.1977184

10.1118665 10.1975645

10.1119702 10.1974106

3
3
ลา

39

38

37

36

9.9117245 19,0882755

9.4919824 10 0880176

9.9122403 16•0877597

99124781 10'0875019

9.9127559 12 :0872441

9.9130137 10.0869863

9.9132714 10.0867286

9.9135291 10.0864709

9.9137808 10.862132

9.9140444 10.0859556

9.9143070 10.0856930

9.9145596) 10.0854404

9.9148171 10.0851829

9.9150747 100849253

9.9153322 10.0846378

12.9155890 10.0844104

99158471 10.0841529

9.9161045 10.0838955

9.9163618 10.0836382

9.7166192 10.0833808

9.9168705 10.0831239

9.9171338
10.08 28662

9.9173941 10.082608

7.9170483 10 *0823517

909179055 , 10.0820945

Yy181627/ 10.0818373
9.9184198 13.0815802

79186769 10.0813231
99189340 10.0810060

9.9191911 10.0808089

10.112074) 10.1972569

10.1121779 10 :1971032
10.1122818 10:1969496

10,1123858 10.1967962

IOI124898 10'1966428

10.1125939 10.1964895

35

34

33

10.1126981 10.1963363

10.1128023 10.1961832

10.11 29066 10.1960301

10-1130110 10,1958772

10.113115410.1957243

10.1132199 10 *1955716

29

28

27

26

25

24

10 °1133244 10.1994189

10-1134290 10.1952664

10: 1135337 10.1951139]

10-1136384 10.1949615

10.113743210.1948092

10.1138481 10.5946570

23

22

21

20

19

18

9.9194481 10.0805519

9.9197051 10.0802949

9.9199621 10.0870379

9.9202191 13.0797809

9.9204760 10.0795240

9.9207329 10.079 2671

10.1139530 10.1945049

10.1140580 10.1943528

10'1141630 10.1942008

IO.1142681 10.1940490

[ 143733 10,1938973

10.1144785 10.1937456

17

16

IS

14

13

12

9.9209898 10.0790102

9.9212466 10.0787534

9.9215034 10078.1966

9'9217602 12.0782398

9.9220170 100779830

9.92227377 10-0777263

10.1145838 10'1935940

10.1146891 10.1934425

10.1147945 10.1932901

10.1149000 10.1931398

10.1150055 10.1929886

10.11911110.1928374

11

10

9

8

7

6

9.9225301 10.0774696

9.922787110.772129

9.9230437 10:0767563

7.9233004 10.0765996

9.9235570 10.0764430

19.9238135 10.0761865

L. Co- rang

50 DEGRE E S.

10.1152168 10.1926864
5

10.1153225 10.1925354
4

13'1 154283 10 :1923840
3

10.1155341 10'1922338
2

10.1156101 10 •1720831

10.1157460 10-1919325

L.Co -Secant L. Sacant. I M1. Tangeni.

Yyyy



82
A TABLE of Natural and

N , Secant.

O

60

M N. Sine.

6427876

1 6430104

2 5432332

3 6431559

46435785
5 6439011

66441235

N. Co -Sine

7665444

7658974

7656703

7654832

7652960

7651087

7649214

sy

N CO -Secant

15557238

15551848

15546162

15541081

15525706

15530335

15524970

13054073

13057261

13060451

13063644

13066839

13070037

13073238

58

57

56

55

54

t7 6443461

86445635

9 6447999

10. 6490132
6452355

12 6454577

7647340

7645465

7643590

7641714

7639937

7637960

13076442

13079649

13082858

13086070

13089284

13792501

15919609

15514254

1558904

15503558

15498218

15492882

53

52

5I

50

49

11

48

13

14

15

16

17

18

645678

6459019

6461240

6463460

6465678

6467898

7636082

7634204

7632325

7630445

7628564

7626683

13095721

13098943

13102168

13105396

13108626

13111859

15487552

15482226

15476995

15471590

15466280

15460974

47

46

45

44

43

42

19 6470116

20 5472334

21
6474551

22 6476767

23 6478983

246481199

7624801

7622919

7621036

7619152

7617268

7615383

13115095

13118334

13121575

13124819

13128066

13131316

15455673

15450378

15445087

15439801

15434520

15429244

41

40

39

38

37

36

3

27

7613497

7611611

7609724

7607837

7605949

7604060

25 | 6483414

26 6485628

6487842

28 | 6490055

29 | 6492268

306494480

316496692

32 6498903

33
6501114

34 1 0503324

35
6505533

366507742

13134568

13137823

13141081

13144341

13117604

13150870

15423973

15418706

15413445

15408189

15402937

15397690

35

34

33

32

31

30

1

29

7602173

7830280

7598389

7596498

7594606

7592713

13154139

13157410

13167634

13163961

13167241

13170523

15392449

15387212

15381980

15376752

15371530

15366312

28

27

26

25

24

23 .

22

376509950

386512158

39 | 6518365

40 6516572

41 0518778

426520984

7590820

7585926

7587031

7585136

7583240

7581343

13173808

13177096

13180386

13183679

13186975

13190274

21

15361100

15355892

15350689

15345491

15340297

15335109

20

19

18

7579445

7577578

7575650

7573751

7571851

7569950

-430523182

446525394

45 0527598

456529801

47 653 2004

486534206

49 6536408

50 6538609

516540810

52 | 6543010

536545209

546547408

13193576

13196881

13200188

13203498

13206811

13210126

15229925

15324746

15319572

15314403

15309238

15304078

17

16

15

14

13

12

II

IO

7568049

7566147

7564245

7562342

7560439

7558535

13233444

13216765

13220089

13223416

132267 +5

13230077

15298923

15293773

15288627

15283487

15278351

15273219

9

8

7

6

556549606

566551804

57 6554001

580556198

59 6558294
606560590

N.Co.Sine

7556630

7554724

7552818

7550911

7549004

7547096

N. Sine.

40 DEGREES

N. L'angent.IN . C.- Tang :

8390996 11917536

8395954 119 10498

840915 11923465

8405878 1195437

8410844
11839414

8415812
11882395

8420782
11875382

8425755

8430730

8435708

8440689

8415670

8450655

11863373

11861369

11854370

11847376

11840387

11833402

8455613

8460633

8465625

8470622

8475617

8480617

11826422

11819447
118,2477

11805512

11798551

11791595

8485619

8490624

8495631

8500640
8505652

8510667

11784644

11777693

11770756

11763820

11756883

11749960

8515684

8520704

8525726

8530752
8535777

8540807

11743038

11736 120

117292 37

11722298

11715395

11708496

1170r601

11694712

11687827

11680947

11674071

11667200

8545839

8550873

8555910

8 $60950

8505992

8571037

8576084
8581133

8586185

8591240

8596297
8601357

11660334

11653472

11616615

11639763

11632916

11626073

8606419

8611484

8611551

8621621

8626693

8631768

11619234

11612400

!! 605571

11598747

11591927

11585111

8633846

8541926

8647009

8552094

8557181
8662271

11578401

11571495

11564693

11557896

11551104

11544316

8667364 11537532

8673460 11530754

8677558 11523979

8682659 11917210

8687762
11910445

8692868 11503684

N Co Tang. N. Tangent.

49 D E G R E ES,

13233412

13236750

13240091

13213435

13246781

: 3250130

N. Co Secant.

15268093

15262971

15257854

15252741

15247634

15242531

N. Secant.

5

4

3

2

I

o

M



Artificial Sines, 83Tangents and Secants .

50

1

M L, Sine. L. Co-Sine

9.8080675 9.8842540

9.8082180 9.8841479

29.808368 + 9.8840418

39.80851889.8839357

49.00266908.883829+

59.80881929.8837232

6980896929:8836168

L. Secant, Lo C - Secant.

10.1157450 10.1919325

10.1158521 10.1917820

10:1159582 10.1916316

10.1160643 10 1914812

10.1161706 10,1913310

10 1162768 10.191188

10.1163832 10.1910308

59

58

57

56

55

54

10.1164896 10.190880810.190880853
10.116595110.1907379

52
10'1167026 10.1905811

SI
10.1163092 10.1904314

5010.1169159 10.1902818

49
10.1170226 10.1991322

48

47

10.1171294 10.1899828

10.1172362 10.1898334

10.1173432 10.1876941

10.1174501 10.1895350

10.1175572 10.1893859

10.1170643 10.189236 ,

46

45

44

43

42

10.1177715 10.1890879
4110.1178787 10.18893911 40

10.1179860 10.1887904

39
10.1180933 10 1886417

107182008 10.1881931

3710.1183082 10.1883446

38

79.80911929.8835104

8 9.80926919.8834039

99.80941899.8832974

109.80956869.8831908

9.80971829.8830841

12 9.80976789.8827774

13
9.8100172 9.8828706

14 9.8101666 9.8827638

15 | 9.810315919,8826568

161619.61046509,8825499

17 9.8100141 9.8824428

18 9.8107631 9,8823357

212
19 9.8109121 9.8822285

209.8110609 9.8821213

21 | 9.8112096 y.8820140

229.8113583 2.8819067

23 98115069 9.88 17992

24 908116554 9.8810918

25 9.81180389.8815842
269.8119521 9.8314706

27 9.81210039.8813659

28 9.81224849.8812612

29 9.8123965 9.8811534

36 9.8125444 9.8810455

31 9.81269239.8809376

9.8128401 9.8808296

33 9.8129878 9.8307215

34 9.81313549.8806134

35 9-8132829 9.8805052

36 9.813430398803970

37

w
w
w

30

10.118415810-1881962

10.1185234 10.1880479

10.1186311 10.1878997

10-1187383 10.1877516

10.1188466 10.1876035

10.1189545 19.1874556

35

34

33

32

31

30

32

10'1190624 10,1873077
29

10-1191704 10,1871599 28

10.1192785 10.1870122
27

10 :1193866 10.1868646
26

10.1191948 10.1867171
25

10.1196030 10-1869697
24

10.1197113 10.1864223
101198197 10,1862750
10'1199281 10.1861279

10.1 200366 10.1859804
20

IO• I 201452 10.1858338
19 .

10.1202538 10.1856369

สสี
ี
สสี

18

10.1203625 10.1855400

10.1204713 10.1853933

10.1205801 10.1852466

10.1 206890 10.1851001

10.1207979| 10.1849536

10.1209070 10,1848072

17

16

15

14

13 .

12

II:0

10.1210160 10° 1846609

10.1211252 12.1845146

10'1212344 10.1843685

10.1213437 10.1842224

10.1214530 10.1840765

10.12156241 10.1839306

ܘ

ܬ

ܣ

ܗ

40 DEGRE E s.

1. Tangent L. Co.Tang"

9.9228135 10.0761807

9 9240701 10.0759297

9.9243266 10.0756734

9.9245831 10.0754169

99248396 10.0751634

9.9250967 10.0749240

9.9293524 10.0746476

9.9255083 10.0743912

9.9258652 10.0741348

9.9261215 102738785

9'9263778 10.0736222

9,9266341 10.0733659

9.9268904 10.6731096

9.9271466 10.0720534

9.9274028 10 0725972

9.9275599 10.0723410

9.9279152 10 °07208.48

9.9281713 01.0718287

9.9284274 10.0715726

9.9285835 10.0713165

9.9289396 10.0710604

9.9291956 10.0708044

9.9294516 10.0705484

9.9297076 10.0702,24

9.9299636 10.0720364

9.8135777 9.8802887

38 9.81372509.8801803

399.8138721 9.8300719

40 9.81401929.8799634

419.8141662 9.8798548

42 9.8143131 9.8797462

9.9302195 10.0697805

9.9304755 10°C695245

9.9307314 10.0692686

999309872 10 °0690128

9.9312431 10.0687569

9.9314989 10.0635011

9.9317547 10.0682153

9.9327105 10.0679895

9.4322662 12.0677338

9.325220 10.0674780

9.9327777 10.0672223

9.933033+ | 10-06గ 9566

9.9332890 10.9567110

9.9335416 10.0364554

9.9338003 10.0661997

39340559 | 10.0659441

9934311410.0656885
9.9345670 10.0354330

9.9348225 10.0651775

9.9350780 10.0549220

9.9353335 10.0646065

9.9355889 13.0644111

9.9358444 10.0611556

9.9360yy6 10.0639092

43 9.8144600 9.8796375

44 9.8146367 9.8795287

45 9.8147534 9.8794199

469.81489999.8793110

47 9.8150464 9.8792021

48 4.8151928 9.8790930

49 9.8153391 9.8789840

9.81548549 8788748

51 9.8156315 9.8787656

529.815777619.8786563

53 9.81592359.8785470

549.81600949.8784376

9'9363552 10.0636448

99366105 10.063389 ;

9.9363659 10.0631341

999371212 10.0628788

99373765 10.0626235

9.9376313 10.0623632

55 9.8162152 2.8783282

569.8163609 9.8782189

579.81650669.8781090

58 9.8166521 9.8779994

399.8167975 9.8778896

60 9.8169429 9.8777799

L.Co - Sine L. Sine

9.9378871 10.0621129

9.9381423 10.0618577

99383975 10.0616025

9.9386527 10.0613473

9.9389079 10.0610921

9.939163 10.0508369

L. Co- Tang| L, Tangent

49 DEGRE E S.

Y yyy 2

10.[216719 10,1837848

10.1217814 ) 10.1836391

10.1218910 10-1834934

10.1220006 ) 10 °1833479

10.1221104 10,1832025

10.1222301 10,1830571

IL.Co.Secart I L. Secant.

5

4

3

2

I

Mм



34 A TABLE of Natural and

M

60

1

N. sine.

6560590

6562785

6564980

6567174

6569367

671560

6573752

N. Co - sine

7547096

7545187

7543278

7541368

7539457

7537546

7535634

41 DEGREES

N. Tangent. V.Co- Tang.

8692868 11503684

8697976 11496928

8793087 11490176

8708200 11483429

8713316 11476687

8718135 11469949

8723556
11463215

N. Secint. N Co- Secant

13240139 15242531

13253412 15237433

13256837 15232339

13261194 15227250

13263554 15222 163

13266918 15217087

13270287 1521 2012

59

58

573

4

5

6

56

55

54

7

8

9

10

II

12

6575944

6578135

6580326

6582516

6584706

6586395

7533721

7531808

7529894

7527980

7526065

7527149

8728680

8733896

8738935

8744067

8749201

8754338

11456486

11449762

11473041

11436326

11429615

11422908

13273653

13277025

13280399

13283776

13287156

13290539

15206942

15201876

15196315

19191759

15186708

15181661

53

52

51

50

49

48

47136589083

14 6591271

15 6593458

16 6595645

17 6597831

18 6600017

46

7522233

7520316

7518398

7516480

7514561

7512641

8759478

8764620

8769765

8774912

878 1062

8785215

11416200

11409508

11452815

11396126

11389441

11382761

1

13293925

13297314

13302706

13304100

13307497

13310897

15176619

15171581

15166548

15161520

15156496

15151477

45

44

43

42

19

20

21

6602202

4604386

6606570

6608753

6610936

6613118

7510721

7508800

7506879

7504950

7503034

7501011

8790370

8795528

8800689

8805892

8811018

8816186

11376085

11369114

11362747

11356085

11349427

11342773

13314300

13317706

13321115

13324527

13327942

13331359

15146462

15141452

15136447

15131446

15126450

19121459

41

40

39

22

23

38

37

3624

35

34

25

26

27

28

29

30

6615300

6617481
6619662

6621842

6624022

6626201

7499187

7497262

7495337

7493411

7491484

7489557

8821357
8826531

8831707

3836886

8842068
8847253

11336124

11329479

11322839

11316203

11309571

11302944

13334779

13338202

13341628

13345057

13348459

13351924

15116472

15111489

15106511

15101538

15.096569

15091605

33

32

31

30

31
6628379

32 6630557

33
6632734

34
6634911

356637087

366639262

7487629

7485781

7483772

7481842

7479912

7477981

8852440

8857630

8862822

8868017

8873215

8878416

11295321

1 : 289702

1128 3088

11276178

11269872

11263291

13355362

13358803

13362246

13365692

13369141

13372594

15086645

15081690

15076739

15071793

15066852

15061915

29

28

27

26

25

24

C C

37

38

39

6641437

6643611

6645785

6647959

6650132

6652304

7476249

7474117

7472184

7470251

7468317

7465382

8883620

8888826

8894034

8899245

8904459

8909675

11256674

11250081

11243493

1123690y

11230329

11223754

13376049

13379507

13382968

13386432

13389899

13393369

15056982

Igos 2054

15047121

15042211

15037297

15032387

23

22

21

20

19

18

40

41

42

43

44

6654475

6656646

7464446

7462510

7460574

7458637

7456699

7454760

8914894

8920116

8925341

8930569

8935799

3941032

45665881
7

45

47 6663156

48

11217183

11210616

11204053

10197495

11190941

11184391

6660987

13396842

13400317

13103795

13407276

13410761

13414248

17

16

15

15027481

15022580

15017683

15012791

15007903

15003020

14

13

6665325 12

7452821

7450881

7448940

7446999

7445057

7443115

13417738

13421232

13424728

13428227

1343'729

13435234

14998141

14993267

14988397

14983531

14978670

14973813

11

IO

9

8

7

-

49 0667493

so 6659661

51
6671828

52
6673994

53
6676160

54 6678326

6680491

6682655

57
6684818

6686981

59 6689144

6691306

N. Co- Sine.

55

8946268 11177846

8951506 11171305

8956747 11164768

8961991
11158235

8957238 11151706

8972487 11145182

8977739 11138662

8982994 11132146

8988252 11125635

8993512 II [ 19127

8998775 M1112624

9004041
11106125

N , Co- Tang . | N. Tangent

48. DEGRE E S.

50

5

4

3

7441 172

7439229

7437285

7435340

7433394

7431448

N. Sine.

58

13438742 14968961

13442253 14964113

13445767 14959270

13449284 14954430

13452804 14949596

23456327 14944765

N.Co Secant. n .Secant .

1

O

M



Artificial Sines, Tangents, and Secants. 85

60

I

M L. Sinc.co L. Co.Sine.

09.8169429 | 9.8777799

9.81705829.8776700

29.8172334 1 9 8775con

3 9.8173785 198774501

49.8175235 9.8773401

519,8176585 9.8772300

69.8178133 9.8771198

59

58

57

56

55

54

.

79.8179581 9.8770096

8 | 9.8181028 9.8738993

99.8 :82474 5.8767889

109.8.83919 9.8766785
119.818536498765680

12 9.8186807 9.8764574

53

52

51

50

49

48

47

40

13
9.8188250 9.8763468

1498139692 9.8762361

15 9.8191133 9.8761253

1698192573 9.8760145

17 9.81940129.8759036
18 9.5195450 9.8757927

45

44

43

42

41

40

39

38

37

30

35

34

33

32

31

199.8195888 9.8756816

209.8198325 9.8755706

21 19 :8199761 1 9.8754594

229.82011965.8753482

23 9.8202630 9.8752369

249.8204663 9.8751256

25 0·8205496 9.8750142
26 9.8206927 9.8749027

27 9.8208358 9.8747912

28 9.82097889.8746795

29 9.8211217 9.8745679

30 9.8212616 9.8744561

209.8214073 9.8743443

32 9.8215500 2.8742325

33 98216926903741205

34 9.821835128740095

35 9.8219775 98738953

369.32211989-8737844

37 2.8222621 9.8736722
339.8224242 9.8735599

39 9.8225463 9.8734476

40 9.8226883 9.8733352

41 9.8228301 9.8732227

42 9.3229721 9.8731102

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

9.82311389.8729975

44 908232555 9.8728849

45 19 8233971 9.8727722

46 9.8235286908726594

47 9.8236800 9.8725466

48 9.8238213 9.8724337

49 9.3239626 9.8723207

50 9.8241037 9.8722076

si 9.8242448 9.8720945

529.82438589.8719813

53 9.8245267 9.8718681

54 9.824667698717548

il

10

9

8

7

6

55 9.8248083 9.8716414

56 y.8247490 9.8715279

57579.8290896 9.8714144

9.8252301 9.8713008

59 9.8253705 9.8711872

60 9.8255109 9.3710735

IL . Co. Sine. I. Sine.

5

4

3

258

41 DEGRE E S.

L. Tangent L.Co Tang. L. Secant. Co- secant

9.9391631 10.0608369 10.1 222201 10.1830971

9'9394182 10.2305818 10.122330010 *1829118

9.9396733 10.0373267 IU'1224399 10.1827666

9'9399284 10.0600716 10. [ 225499 10.1825215

9.9401835 10.0598165 10.1226599 10* 1824765

9.9404385 10.0595615 10.1227700 10.1823315

9.9406936 10.0593004 10.12 28802 10.1821867

-
9.9129486 10.0590514 10.1229904 10.1 S20419

9.9412036 10.0587961 10.1231007 10.1818972

9.9114585 10.0585415 10.1232111 10-1817526

9.9417135 10*0582865 10.1233215 10-1816081

9.9419684 10,580316 10.1234320 | 10: 1814636

9.9422233 10.0577767 10.1235426 | 10: 1813193

9.9124782 10.0575218 10.1236532 10-1811750

9.9127331 10.257266 10.1237639 10.1810308

9.9429879 10.0570121 10.1238747 10.1808867

9.9132428 10,0557572 10.1239855 10.1807427

9.9434976 10-0565024 10.1240964 10.1805988

9.9437524 10.0562476 01.1242073. 10.1804550

9.9140072 10.0559928

9.9442619 10.0557381

9.9.145166 10.0554834

99447714 10.0552286

9.9450261 10.0549739

9.9452807 | 10.0547193

10.1243184 10.1803112

10.1244294 10.1801675

10.1245406 10.1800239

10.124651810.17,8804

10.1 24763110.1797370

10.1243744 10.1795937

10.124985810.1794504

10,1259973 10.1793073

10.1 252088 10.1791642

10.1253205 | 10,1790212

10.125432110 *1788783

10.1255439 10.1787354

9.9455354 10.0544646

9.9457900 10.0542100

9-9430447 10:0539553

9.9462993 10.0537007

9.9465539 | 10.9534461

9.9458081 10 0531916

9.9470630 | 10.05 29370

9.9.173175 17.05 26325

9.9175720 10.0524280

9.9475255 10.0521735

9.7480810 10.05 19199

9.9 +83355 10'0516645

10-1256557 10.1785927

10.1257675 10.1784500

10'1258795 10.1783074

10*1259915 10.1781649

IC: 1261035 10.1780225

IO.J26215610.1778802

9.9195899 10.0514101

9.91894 3 10.0511557

9 *9490987 10 0509013

9.9193531 10.0506469

9.9196075 10*0503925

9.97986191 10.0501381

10.1 263278 10.1777379

10,1264401 10.1775958

10.126552410.1774537

10-126664810.1773117

10.1267773 1001771698

10.1268898 10.1770279

9.9501162 10.0498839

9.9543705 10.0496295

9.9500248 10.0493752

9.9508791 10.0491209

9.9511334 10°0488566

9.9513876 10 0486/24

10.1270024 10'1776862

10.127115 : 10 * 1767445

10.1272278 10.1 766025

19.127340610.1764614

10.1274534 10.1763200

10.1275663 10• 1761787

9.9516419 10-0483581

9.9518961 10.0481037

9.9521503 10.0473497

9.9524045 10.0475955

9.9526587 10,0473413

9.9529128 | 10.0470872

10.1276793 | 10: 1760374
10.1277924 10.1758953

10.1279055 10.1757552

10ʻI 280 187 10-1756142

10.1281319 10,1754733

10.1282452 10.1753324

9,9531670 10.0468330

9.9534211 10.0465789

9.9536752 10.0463248

9-9539293 10.0463707

9.9541834 10.0458166

9.9544374 10.0455626

L.Co- Tang. L. Tangent.

48 DEGRE E S.

10.1283586 10.1751917

10.1284721 10.1750910

10.1285856 10.1749104

10.1286992 | 10-1747699

10.1288128 10.1746295

10.1289265 10.1744891

L. Co- Secant L. Secant.

O

M



86 A TABLE of Natural and

42

63

I

DEGREES

iv . tangent. N. Co - Tang . N. Secant

9004041 I1106121
13450327

9009309 11099630
13459853

1109340 13463382

2019854 11086653
13466914

9025131 11080171
13470449

9 °30411 11073693
13473987

9035694 1 1067219 13477528

59

M N. Sine

of 059136

6692467

6695628

3 6697788

46699948

51.6702107

66704266

2

N.Co- Sine.

7431448

7429501

7427554

7425606

7423657

7421708

7419758

9014580

NCO-Sécani

14944765

14639940

14635118

14630301

14625488

14625680

14615875

58

57

56

55

54

76706424

86708582

9 6710739

6712895

6715051

12 67 17206

7417808

7415857

7413905

7411953

7410000

7408046

9040979

9946267

9051558

go5585e

9052147

9067446

11060750

11054284

1 1047823

11041365

11034912

11028463

13481572

13484619

13488166

13491721

13495277

13495836

Io

14911076

14906280

14901489

14896703

1489 ! 920

14887142

53

52

SI

so
11

136719361

14 6721915

05 6723668

166725821

iſ 6727973

186730125

7406092

7404137

740218 !

7400225

7398258

7396311

9072748

9078053

9083360

9088671

9093984

9099300

11022019

11015578

11009141

11002709

10996281

10989356

13502398

13505963

13509531

13513102

13516675

13520254

14882369

14877599

14872834

14868073

14863317

14858565

47

46

45

44

43

42

20
41

40

196732276

6734427

21 6736577

22 6738727

23 6740876

24 6743024

7394353

7392394

7390435

7388475

7386515

7384554

9104619

9109941

9115265

9120592

9125922

9131255.

10933436

1C977020

10970608

10964.201

10957797

10951397

13523834

13527417

13531003

13534593

13538136

13541781

14853817

14849973

14844334

14839599

14834868

14830142

39

38

37

30

25 6745172

26 6747319

276749465

28 6751612

29
6753757

306755902

7382592

7380629

7378-65

7375702

7374738

7372773

9136591

9141929

9147270

9152615

9157962

9153312

10945002

10938610

10932223

10925840

10919460

19913085

13545379

13548980

13552585

13556193

13559823

13563417

14825420

14820702

14815988

14811278

14806573

14801872

35

34

33

32

31

30

316758046

326760190

33
6762333

6764476

35 6766618

36 | 6768763

7370808

7368842

7366875

7364907

7362939

7360971

9168665

9174020

9179379

9,1847 10

9190104

9195471

10906714

10900347

10893983

10887624

1088 : 269

10874918

13567034

1357-654

13574277

13577903

13581532

13585164

34

14797 176

14792483

14787795

14783111

14778431

14773755

29

28

27

26

25

24

23

22

37 6775901

38 | 6773041

39 6775181

40 677732

41

42 6781597

7359002

7357032

7355061

7353090

7351118

7349146

9.200841

9206214

9211590

9216968

9222350

9227734

10868571

10862228

10855859
10849554

10843223

10836596

13588800

13592438

13596080

13599725

13503372

13607223

14769084

14764417

14759754

14755095

14750440

14745790

21

6779159

20

19

18

6783734

6785871

43

44

456788007

456790143

476792278.

485794413

7347173

7345199

7343225

7341250

7339275 .

7337299

9233122

9238512

9243905

9249301

9254700

9260101

10830573

10824254

10817939

10811628

10805321

10799018

13610677

13614334

13617995

13621658

13625324

13628994

14741144

14736501

14731864

14727230

14722600

14717975

17 .

16

15

14

13

12

II

IO

49 6796547

50
6798681

51
6800814

52 6802946

536805078

546807209

7335322

7333345

7331367

7329388

7227409

7329429

9265506 ,

9270914

9276324

9281738

9287154

9292573

10792718

10786423

10780132

10773844

10767561

10761282

13632667

13636343

13640022

13643704

13647389

13651078

14713353

14708736
14704123

14699514

14694910

146903099

9

8

7

6

551.6809339

506811469

570813599

$

595817856

606319994

6815728

7323448

7321467

7319485

7317503

7315520

7313537

N. Sine.

2297996 10755006

9303421 10748734

9308846 10742467

0314280 12736203

9319714 10729943

9325151 10723687

N.Co Tang

13654770 14685713

13658464 14685.120

13662162 14676532

13665863 14671943

13669567 14667363

5

4

3

2

)

N Co Sinz. N. Tangent

47 D E G R E E S.

13573275 14662792

N. C0-Secant N. Secant.

o

· M



Artificial Sines, Tangents and Secants.
87

MM

O 60

L, Sine.. | L. Co. Sine.

9.8255109 9.8710735

119.82565129.8709597

29.8257913 19.8708158

39.8259314 9.8707319

4 9.8260715 1 9.8703179

$ 19,8262114 9.8705039

6 9.8263512 9.8703898

42 DEGA E E S.

L. Tangent L. Co Tang . L , Secant. L Co- Secant

9.9511377 10.0455626 10.1289265 10.1744891

9.9546915 10.0453085 10.1290403 10.1743408

9.9549455 10.0450545 10* 1291542 13.174 2087

9.9551995 10.0448005 10.1292681 10.1740686

9.95 54535 10.0445465 10.1 293821 10,1739285

9.9557075 10'0442925 10.1294901 | 10°1737886

9.9559615 10 0440385 10.129610210.1736438

12
9.9562194 10'0437846 10.1297244 10.1735090

9.9564697 10.0435306 10,1298387 | 10.1733693

9.9567233 10.0432767 10.1299530 10.1732297

9.9569772 10.3430228 10.1300674 10.1730902

9.9572311 10,0427689 10.1301818 10.1729507

9.9574859 10.0425150 10.1302963 10.1728113.

59

58

57

56

55

54

53

52

719.8264910 9.870275 €

8 9.8266 307 9.8701613

9 9.8267703 5.8700470

10 9.82690989.8699326

119.827049398698182
129.8271887 9.8697037

51

so

49

48

13 9.8273279 9.8695891

14 9.82746719.8694744

15 9.8276063 9.8693597

16 9.82774539.8692449

17 9.82788439.8691301

18 98280231 9.8690152

9.9577389 100422611

9.9579927 10.0420073

9.9582405 10.0417535

9'9585004 10.0414996

9.9587542 10.0412458

9.9590080 10.0409920

10.1 304109 10.1726721

10,139525610.1725329

10.130 : 40310.1723937

10.1307551 | 10.1722547

10.130869910.1721157

10.130984810.1719769

47

46

45

- 44

43

42

41

40

19 9.8281619 9.8589002

209.8283606 9.8687851

21 98284393 9.8686700

229.8285778 6.8685548

23 9.8287163 9.8684396

249.8288547 9.8682242

9.9592618 10.0407382

99595155 10 *0404845

9 :9597693 10.0402307

9.9600230100399770

9.9602767 10.0397233

9.9605305100394695

10.1310998 10 *1718381

10.1312149 | 10:1716994

10.1313300101715607

10.1314452 10 •1714222

10.1315604 10,1712837

10.131675810.1711453

39

38
اا را

ا

9.9637842 10.0392158

9.9610378 12.0389622

9.9612915 10.0387085

2.9315452 10.0384548

9.9617988 10.0382012

9.9620525 10'0379475

10.1317912 | 10: 1710070

10.1319066 10.1708688

10.1320221 10.1707306

10.1321377 | 10-1705925

10-1322534 10.1704546

10.1323391 10.1703167

35

34 .

33

32

31

30

25 9.8289930 9.8682088

26 9.8291312 9.8680934

27 9.82926949.8679779

28 9.8294075 9.8578623

29 9.8295454 9.8677466

30 9.8296833 9.8676309

31 98298212 9.8675151

32 9.82995899.8673992

33 9.8300966 9.8672833

34 9.8 30234298671673

35 9.83037175.8670512

36 9.8305091 9.8669351

.

9.9623061 10.0376939

3.9625597 10.0374 103

9.9628133 | 10.0371867

9.9630669 10.0369331

9.963 3204 | 10.0366795

9.9635740 10 0361260

10-132484910.1701788

10.132600810.1700411

10*1327167 10.1699034

10:1328327 10ʻ1697658

16:1329488 10.1696283

10.1330649 10.1694999

29

28

27

26

25

24

99638275 10.0361725

9.9610811 10.03591.89

9 9643346 10.0356654

4.9645881 10.0754119

9.9648416 10.0351584

9.9650951 10.0349019

10.133181110,1693536

10.1332974 10.1692163

10.1334137 10.1690791

10-133530110.1689420

10:1336466 10.1688050

10:1337631 10.1686680

23

22

21

20

19

18

17

16

15

9.9653486 10,0346514

9.9656020 10-0343980

9.9658555 10.0371445

9.9661089 10.0338911

9.9663623 10.0336377

9.9666157 10.0333843

10.1338797 10'1685312

10.1339464 10.1683944

10.1371132 10.1682577

19,1342300 10,1681211

10.1343469 | 10.1679845

10.1344638 10.1678481

14

13

12

37 9.8306464 9.8608189

28 9.83078379.8667026

39 19-83092099.8665863

40 9.8310580 9.8664699

41 9.8311990 9.8663534

42 9.83133209.8662309

43 9.8314688 9.8661203
44 9.83160569.8660036

45 9.8317423 9.8658868

46 9.83187899.8657700

47 9.8320155 9.8656531

48.9.832151919.8655362

49 9.3322883 9.8654192

50 9.8324246 9.8653021

51 9.8325609 9.8651849

529.83269799.8650677

53 9.8398321 9.8649524

54 9.83296919.8648331

55 9.8331950 9.8647156

56 y.83314089.8645981

57 19.8333766 9.8644806

58 9.83351229.3643629

59 9.8336478 9.8642452

60 9.8337833 9.8641275

L. Co - Sine. L Sine.

9.9668692 10 *0331308

9.9671225 19,0328775

9-9673759 10.0326241

9.9676293 10.0323707

9.9678827 10.0321173

9.9681360 10-03 18640

10.1345808 10.1677117

10.1346979 | 10.1675754

10.1348191 10.1674391

10 °1349323 10.1673030

10.1350496 | 10.1671669

10.1351669 10.1670309

II

10 .

9

8

7

6

i

9.9683893 10.7316107

9.9686427 10.0313573

9.9688960 10.0311040

9.9691493 | 10.0308507

9.9694026 10.0305974

9.9696359 10.0303441

L. Co-Tang / L. Tangent:

47 DEGRE E S.

10.1352844 10'1668950

10.1354019 | 10.1667592

10.1355194 10.1666234

10.1356371 | 10° 1664878

10.1357548 10.1663522

10.1358725 1 10.1662167

L. Co - Secant | L. Secant.

5

4

3

2

1

M



88 A TABLE of Natural and

N.C )-Sine

65

N. Sine

016819084

I 6822111

2 4824237

36826363

46828488

5 | 6830613

616833737

7313537

7311553

7309568

7307583

7305597

7303610

7301623

N. Secant

13673275

13676985

13690693

13684416

13688136

13691859

13695586

Co-secant

14362792

14658210

14653652

14649088

14644529

14639973

14635422

59

58

57

56

55

54

76834861

8 6836984

9 6839107

Jo 6841229

6843350

12 68 +5471

7299635

7297646

7295657

7292657

7291677

7289686

13699316

13703048

13706784

13710523

13714266

13718011

14630875

14626331

14621792

14617257

14612726

14608198

11

136847591

14 6849711

15 6851830

16 6853948

17 6856066

186858183

7287694

7285702

7283709

7281716

7279722

7277727

13721760

13725512

13729268

13733026

13736788

13740553

14603675

14599156

14594641

14590130

14585623

14581120

47

46

45

44

43

19 6860300

20 6862416

21 6864532

22 6866647

23 6868761

24 6870875

7275732

7273736

7271740

7269743

7267745

7265747

13744321

13748092

13751867

13755645

13759426

13763210

14576621

14572127

14567636

14563149

14558666

14554187

41

40

39

38

37

256872988

266875191

27 | 6877213

28 6879324

29 6881435

306883545

7263748

7261748

7259748

7257747

7255746

7253744

13766998

13770789

13774583

13778380

13782181

13785985

14549712

14545241

14542774

1453631

14531852

14527397

35

34

33

32

31

30

688565531

3268877
64

33688987
3

34 6891931

3568940
89

36 6896196

7251741

7249738

7247734

7245729

7243724

7241718

13789792

13793602

13797415

13801233

13805053

13808877

14522946

14518498

14514055

14509616

14505181

14500749

29

28

27

26

25

24

376898302

38
6900407

39 6902512

406904617

41 6906711

426918824

7239712

7237705

7235698

7233690

7231681

7229671

13812704

13816534

13820367

13824204

13828044

13831887

14496322

14491898

14487478

14483063

14478651

14474243

23

22

21

20

19

18

436910927

44 691 3029

45 6919131

46 6917232

476,19332

486921432

7227661

7225651

7223640

7221628

7219615

7217602

13835734

13839584

13843437

13847294

13851154

13855017

14469839

14465439

14461043

14456651

14452262

14447878

17

16

15

14

13

12

49 6923531

So6925630

S10927728

526929825

536931922

546934018

7215588

7213574

7211559

7209544

7207528

7205911

13858883

13862753

13866626

13870503

13874383

13878265

II

10

9

14443497

14439120

14434748

144 30379

14426013

14421652

7

6

556936114

566938209

57 6940304

58 6942398

59 3944491

606946584

N Co - Sine.

7203494

7201476

7199457

7197438

7195418

7193398

N. Sine.

43. DEGREES

N. Taugent., N.C )-dang.

9329151 10723687

9330591 10717435

9336034 10711187

9341479 10704943

9346928 10699702

10692466

9357834 10686233

9352380

9363292

9368753

9374216

9379683

9385152

9390625

10680004

10673779

10667559

10661341

10655128

10648918

9396101

9401579

9407061

9412545

9418033

9423523

10642713

10636511

10630313

10624119

10017929

10611742

9429017

9434513

9410013

9445516

9451021

9456530

10605560

10599381

10593206

10587034

10520867

10574703

9462042

9467556

9473074

9478595

9484119

9489646

10568544

10562388

10556235

10550087

10543942

10537801

9495176

9500739

9506245

9511784

9517326

9522871

10531664

10525531

10919401

10513275

10507153

10501034

9528420

9533971

9539526

0545083

9550844

9556208

10494920

10488808

10482702

10476598

10470498

10464402

9561774

9567344

9572917

9578494

9584073

9589655

10458310

10452221

10446136

10440055

10433977

10427904

9595241

9600829

9606421

9612016

9617614

9523215

10421833

10415767

10409704

10403645

10397589

10391537

9628819 10385489

9634427 10379445

9640037 10373404

9645651 10367367

9651268 10361333

9656888 10355303

N. Co Tang N.Tangent

46 DEGREES.

13882153 14417295

13886042 1441 2941

13889936 14408591

13893832 14404246

13897732 14399904

13901636 14395565

N. Co - Secanı N. Secant .

n+
m
a

1

0

M



Artificial Sines, Tangents and Secants. 89

O

M L, Sine. L Co. - Sine

9.8337833 9.8641275

I
9.83391889.86400

96

9.8349.41 9.8638917

37.834189.1 9.8637737

49.8243246 9.8636557

5 9.8341597 9.8635376

69.8345948 908634191

43 DEGREES,

L. Tangent L. Co.Targi

> 9696559 10.0303441

2.969909'10.0300999

7.9701624 10.0298376

9704157 10.0295843

9.9706689 10.0293311

7.9709221 10.0290779

7.9711754 10.0288246

2

7.97 14286 10.0285714

9.9716818 10.0283182

9.9719350 10°3280650

199721882 10.0278114

49724413 10.0275587

9.9726945 10.02730591

L. Secont. Co L. Secant

10.1358725) 19. 1662107 50

10.1359504) 19.1660812 59

: 0 13610831 10.1659459 58

1.01362263 10.1638106 57

0.1363443 10,1656754

101364624 10.1655403 55

10.1365806 10.1654052 54

10.1366989 10.1652703 53

19.1368172 10.1651354 52

10 *1369350 10.1652000 51

0.137054 . 19,16481591 50

0.1371726 10.1647312

10.1372912 10.1645967

10.137409 10.1644622 47

10.1375286 10.164.3278 46

10.13764
74 10.16419

34
45 .

10.1377662 10.161059
44

10.1378852 10.163925C 43

15.1380042 10.1637909
42

1

TI
49 .

1 48

9.972947710,0270523

9.9732008 10 :0267292

2.9734529 10.0265461

9.973771 10.0262929

9.973960210.0260398

9.9742133 10.0257867

9y744654 10.0255336

9.9747195 103252805

12.9749725 10.n250274

|Y.9752257 16.0247743

19.9754787 10.0245213

9.9757318 10.0242682

10.1381233 10,1636569

10.1382424 10.1635229

10.13336171 10.1633891

10.1384810 10 1632553

101386203) 10.1631216

10.13871971 10.1629879

41

40

39

a
v
c
o
a

9.9754849 10.0242151

17.9762379 10.0237021

19.9761909 10°02 39621

19'9767440 10.0237560

19.9769970 10.0230030

19.9772500 10.0227 SOC

7
9.8347297 2.8633011

89.8348646 9.8679828

9
2.83499949.8630644

109.8351341 9.8629467

9.83520889 8623274

129.8354033 9.8627088

13 9.83553789.8625902

149.8356722 9.8624714

15 9.8358066 9.8623520

169.5359 :08 | 9.8622338

179.8789750 9.8621148

18 9.8362091 9,8619958

19 9.8353431 9.861876 ,

20 9.8361771 9.8617576

21 2.8366107 y. 8616383
2298367442 9.8615190

23 9.836878.49.8613997

249.8370121 9.8612803

25 9.8371450 9.8611608

26 9.8372791
9.8610412

27 9.8374125 9.8609215

28 9.8375458 9.8508018

29 9.83767909.8636821

3098378122 9.8605622

31 9.83794539.8604423

329.8380783 9.8603223

33 9.8382112 9.602022

34 9.8383441 9.8600821

35 9-83847699.8579015

369.838609698595410

9.8387422 9.8597213

38 9.83887471 9.8596309

39 9.8399072 9 859484

40 | 9.8391399 9.8593599

41 | 9.8392919 9.8592393

42.98394041| 9.8591106

43 | 9.8395353 9.8589978

44 9.8396684 9.8588770

45 9.83980041 9.8587361

46 9.8399323 9.8586351

47 9.8403642 9.8585141

48.4.8401959. 9.8583929

49 984932769.8582718

50 9.8404593.98581505

51 9.84059089.8580292

52 9.84072239.8579078

53 9.8408537 9.8577863

54 9.8409850 9.8576648

55 9.8411162 9.8575432

569.84124749.8574215

57 2 :34137359.8572996

58 9.8415095 | 9.8571779

59 2.84161949.8570561

60 9.8417713 19.8579341

L C2 in : L. Sine.

19.977503010.0221970

9.9777560 10.02224.40

19.9780090 10.0219910

9.9782620 10 *0217380

9.9785149 10.0214851

9.97876710 *0212321

10.1388392 10.1628541 35

10.139588 10.1627209 34

10.1396785 10.1625875 33

10-1391982 10.1624542 32

10.1393179 10-1623210 31

10,1394378) 10.1621878 30

G*1395577| lo, I020547 29

10-13967771 10.1619217 28

10 :1397973) 10.1617888 ) 27

10.1399179 10.1616559 26

10.1400381 10.1615231 25

10.1401584/ 10'1613924 24

10.1402787 ) 10.1612578 23

10.1403991 | 19,1611253 22

10 *1405196 10.1609928 21

10.1406401
10.1608604

30

10.1407607/ 10.160728

10.1408814 10.1605959 18

37
19.9790209 10.0209791

19.979273810,0207262

19.9795263 10.0204732

2 9797797 10.0202203

199800326 10.0199674

19.9802350 10.0197144

19

17

16

12.9805385 10.0194615

7.7807914 10.0192086

2.9810443 10.0189557

7.7812972 1.00187028

9815501 1.00184499

9.9818030 10.0181970

10.1410072
10.1604637

10.1411230 10.1603316

10.141 2434
10.1601990

10.1413645) 10.1600677

10.1414859) 10.1999358

10.141637 | 10.1598041

15

14

13

12

29820559 10.0179441

9.9823087 10.0176913

2.9825616 10.0174384

19823145 10.0171855

7.9830673 10.0169327

2.9833202 10.0166798

10.1417282 10-1595724

10.1418499 12.1995407

10 * 1419708 19.1591992

10.1420922 10.1992777

10.5422137| 10.159146 ;

10.1423352 10.159015

io

II

9

8

7

6

1

m
i
m
o10.1424568 10.158883

10.1425785 ) 10.1987520

10.1427002 10.1586215

10.1428221 10:158490

10 1429439 10.1583590

10.1420659 10,1582287

L.Co- secant L Secant . M

7.9835730 10,0164270

7.9838259 10.0161741

1-9840787 10.0159213

7.9843315 10.0156685

9845844 10.0154196

1.9848372 1.00151628

L, Ca- Tang. L. Tangen!.

40 WEGRE E S.

Z z zz



90 A TABLE of Natural and

60

M N. Sine

6946584

16948676

26950767

36952858

4 | 6954949

56957039

6 6959128

N.Co.Sine.

7193398

7191377

7189355

7187333

7185310

7183287

7181263

44 D E G R E E S.

N.Tangent N.Co Tang. N. Secant.

9696888 103,5303 13901636

9602511 10347277 13905543

9668137 10343254 13909453

2673767 10337235 13913366

9379400 10331220 13917283

9685035 10325208 13921203

9690674 10319199 13925127

V. Co- Secant .

14395565

14391231

14386900

14382574

14378251

14373932

14369656

59

98

57

56

55

54

53

52

76961217

8 6963305

96965392

6967479

it 16969565

12 6971651

7179238

7177213

7175187

7173161

7171134

7169106

9696316

9701962

9707610

9713262

9718917

9724575

103 13195

10307194

10301196

10295203

10289212

10283226

13929054

13932985

13936918

13940856

13944796

13948740

14365305

14369997

14356693

14352393

14348097

14343805

10
50

49

1395268813 6973736

1416975821

15 6977905

166979988

17 6982071

186984153

7167078

7165049

7163019

7160989

7158958

7156927

9730236

9735901

9741569

9747240

9752914

9758591

10277243

10271263

10265287

10259315

10253346

10247381

13956639

13960593

13964551

13968512

13972477

14339516

14335231

14330950

14326672

14322399

14318129

47

46

45

44

43

42

19 6986234

20 6988315

21 6990 396

22 6992476

236994555

24 6996633

7154895

7152863

7150830

7148796

7146763

7144727

9764272

9769956

9775643

9781333

9787027

9792724

10241419

10235461

10229506

10223455

10217608

10211664

13976445

13980416

13984391

13988,69

13992351

13996336

14313863

14309600

14305342

14301087

14296836

14292588

41

40

39

38

37

36

25 6998711

26 7000789

27 7202866

7142691

7140655

7138618

7136581

7134543

7132905

9798424

9804127

9809833

9815543

9821256

9826973

10205723

19199786
ro193853

10187923

10181997

10176074

14000325

14004317

14008313

14012312

14016315

14020321

14288344

14284104

14279868

14275636

14271407

14267182

28 17001942

35

34

33

32

31

30

29 7007018

30 7009093

30 7011137

32 7013241

33701531
4

34 7017387

35 7019459

36 7021530

7130466

7128426

7126385

7124344

7122302

7120260

9832692

9838415

9844141

9849871

9355603

9861339

10170155

10164239

10158326

IOIS2417

10146512

10140610

14024330

14028343

14032360

14036380

14040403

14044430

14262961

14258743

14254929

14250319

14246112

14241909

29

28

27

26

25

24

37 7023601

38 7025671

39 7027741

40 7029810

41 7031879

42 7033947

718217

7116174

7114130

7112086

7110041

7107995

9867079

9872821

0878507

0884316

9890069

9895825

10134712

10128817

10122925

10117037

10111153

10105272

14048460

14052494

14056532

14060573

14064617

14068665

14237710

14233514

14229323

14225134

23

22

21

20

19

18
.

14216769

437036014

44 7038081

45 7040147

46 7042213

47 7044278

48 7046342

7195948

7103901

7101854

709986

7097757

7095707

9901584

9907346

9913112

9918881

9924654

9930429

10079394

10093520

10087649

10081782

10075918

10070058

14072717

14076772

14080831

14084893

14388958

14093028

14212592

14208418

14204248

14200082

14195919

14191761

17

16

IS

14

13

12

9936208

9941991

9947777

9953566

9959358

9965154

10064221

ro058347

10052497

10046651

10040807

10034968

14097100

14101177

14105256

14109340

14113427

14117517

14187605

14183454

14179305

14175161

14171020

14166883

I !

10

9

8

7

6

49 7048406 7093657

50
7050469 : 7091607

51 7052532 7089556

52 7054594 7087504

53 7056655 708 5451

54 7058716 7083398

55 7060776 7081345

567062835 7079291

57 7064894 7077236

58 7066953 7075180

59 7069011 7073124

60 7071068 7071068

N.Co.Sine. N. Sine.

0970953 10029131

0976756 10023298

9982562 10017469

9988371 10011642

9994184 10005819

10000000 10000000

L.CoTang. I N.Tangent .

45 DEGREES.

14121611

14125709

14129810

14133915

14138024

14142136

N. Co -Secant

14162749

14158619

14194493

14150370

14146251

14142136

N.Secant.

s

4

3

2

1

O

M

TheEnd of the T ABLE of



Artificial Sines, Tangents and Secants.. g

O

1

58

57

56

51

11

46

15

۶.93نویه10.035نزو 36

3

44 D E G R E ES :

M L. Sine. L Co. -Sind 1. Tangent, L. Co.Ta g ' L. Secant, L Co- Secant

9.8417713 9.856934 ) 9.9848321 10.0151628 10.1430659 10.1982287 30

9.8419021 9.855812 9.985090o | 10.0149100 10.1431879 10.1580977 59

29.8420328 2.8566974 9.9853428 10.0146572 10.1433100 10.1579672

39.8421634 1505374 098559501 10.0144041 10.1434322 10 1578366

49.84229393
85 7455 99858484 10.0141510 10.1435545 10 : 1577001

9.8424244 9.556323? 9.986101ż| 10.0138988 10 1436768 10.1575756 55

69084255489896208 9.9863540 100136460 1.0.1437992 10.1574452 94

9.84258519.8560784
9.9865068 10.0133932

7

10.1139216 10.1573149 53

Ś 9.84281549.8559558
9.9468596 10,0131401 10.1142442 10.1571848 52

92.8429456 9.8558332
9.9877123102128877 10 *1441668 10.1570544

169.84307579.8957106 99872651 10.01 26347 10.1472894 12.1567243 so

9.8432057 19 8555878 .4.9876179 10.0123821 10.1444122 (10.1967
943

49

12 9.8433356 9.8554050 9.9878706.012129
4

10.1445350 10.1566644 48

9.8434655 9.8553421
9.9851234 19,0113766 10.1446579 10.1505345

13
47

9.8435993 19.855219 ?
9.988376 10 016237 10.14 +7308 10.1564947

14

9.8437250 9.8550961 9.988628916 •0113711 10.1449039 10.1962750 45

16 9.84385479.8547730 9.9888816 10'0111184 10.1.450270 10.1561453 44

19 9.84398429.8548499 9.9891344 120108656 10.1451501 10.1563158
43

18 9.8441137 9,8547266 9.9893871 10.01612y 10.1452734 19.1558363 42

9.8442432 19.8546033 9.989639710.010360 : 10.1453967 10.1557508 41
19

20 9.8443725 9.8544799 9.98989.0 10.0100014 15.1455201 10.15 $6275 40

21 7.84 +5018y.8543564 9.9901453 10.2098547 10.1456439 10.1554982 39
9.8446317.8542329 9.9903981 | 12.0096019 10.1457671

22

101553690 38

2398447601 9.8541093 9.990650 10.0093492 101458907. 10.1552399
37

24 9.8448891 9.8539856
10.1460144 10.1591109

25 9.845018119 :8538619 9.9911962 15.0788138 10.1461381 10.1549819
35

26.8451472 19.8537381 9.9911059 10: 085911 10.1462619 10.1548530
34

27 9.8452758 19.8536142 9.9716616 10.0083284. 10.1453858 10.1547242
33

28 9.845 1045 9.8534902 99 ; 19143 10-0080157 10-1465098 10 1545955 32

29 9.8455332 9.8533662 9.9921670 13.0078330 10.1466338 10 :1544668 31

36 9.8456618 9.8532421
9.9,24197 10.9075803 10.1467579 10.1543382 30

31.8457903 98531179 9.972672410.0073276 10.1468821 10.1542097 29

984591887.8529936 9.992725110.00707
49 10-1470064 10.1540812

339.8463471 9.8525693
9.9931778 10.0008222 10.1471307 10.1539519 27

34 | 9.8461754 9.8527449 9.9934305 10°0265095 10.1472551 10.1538240 26

9-8463038 y 8526204
9.993683210.0063168 10.1473796 10.1536964 25

269.8763189.8524959
9.9724359 10'0060341 10.1475041 10 1535682

37 9.84645972.8523713 9.9971866 10.5358117 10.1476287 10.1534401 23

289.8466879 9.8522460 9.9944413 10,0055587 10.1477534 10.1533121 22

39 9.646515819.8521218 9.99 +69410.0253030 10'1478782 10.1531542

469.8.4694309.8519970 79944766 10.0350534 10.1480030 10:1530564 20

41 19.84707149.8518721
0 9951993 12.0048007 IC-1481279 10.1529286 19

429.847199 9.8517471
9.995452010.094

5480 10.1482529 10.1928009 18

43 9.8473267 » .8516220 99957047 10.00 *2953 10.1483780 10.1526733
17 .

44 9.84745438514969 7.995957310 *004012, 10.1489031 10.1525457 16

45 9.84758177.8513717 9.946210010,703790 10.14-6283 10.1524183 15

· 469.84770919.8912465 9.7961627 13.0035373 10.1487535 10,1522709 14

47 98478365 9.8511211 9.996715+ 10.0032840 10.1488789 10.1521635
13

48 7.8479037 9.8509957 9.9969680 10.0030320 10.1490043 10.1520363 12

49 9.84809999.8 508702 9 :9972207 10.0027733 10.1491298 10'1519091 II

50 9.8432 8598507446 9'9974734 10.0025265 10.1492554 121517820 10

51 9.84834509.850619 9.9977260 10.0022742 131493810 19.1516550 9

52 9.84247209.8501933 9.9979787 10.0020213 10.1495067 10.1515280 8

53 9.84859799.8503675 9.9982314 10.0017686 10.1496325 10.1514011 7

54 9,84872579.8502417 9.9984840 10.001510
10.1497583 10.1912743 6

55 9.84885249.8501157 99987367 10.00 1 2633 10.1498843 10.1511476 5 .

56 2.8489791 9.8499897 9.9989893 10.0010107 10.1500103 10.1510209 4

57 9.8491057 9.84,8637 9-9992420 10.000758 10.1901363 10.1508943 3

58 7.8492322 9.8497375 9.999494710.0035053 10.1502725 101507078 2

59

81735869.8496113 99997473 10.0002527 10 1503887 10.1506414

6n2.849850 9.8494850
10.000000 10.1505150 10.1505150 0

L Co Sine L. Sile L. C-[ ing..I l'angeni
L. Secant.L. Co - Secant MM

45 Db G R E E S.

w
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THE

Deſcription and Uſe
OF THE

TABLES
OF

Natural and Artificial Sines, Tangents, and Secants.

T

HESE are continued to every Degree and 'tis greater than 180 ; and then ſeek in the Tables
Minute of the Quadrant. for the Sine, Tangentor Secant of the Remain

1. And the firſt thing to be done is to der, Thus 127. 1 '. fubftracted from 180 °

know how to take out the Sine , Tan- leaves 50 °.49':whoſe Sine, or Tangent muſt be

gent or Secant, whether Natural or Logarithmical, fought in the Tables, as is ſhewn above.
of any Degrees, or Minutes . 4. And when this is underſtood, the Inverſe

In order to which you willfind, that the Natu. Praktice of finding the_Degrees and Minutes an

ral Numbers are always in the Left-handPage, ſwering toany Sine, Tangent or Secant given ,

and the Artificial or Logarithmical on the Right will be eaſie.

hand Pages : So that for every Degree and Minute Thus ſuppoſe you would have the Degrees and

of the Quadrant, you have before you, one right Minutes anlwering to 9027782, a Natural Sine :

againſt the other , the Natural and Logarithmic you muſt look amongſt the Natural Sines, either

Sines, Tangents and Secants, with their Comple- downward or upward , till you find the Number

ments placed by them . given , and ther on the Top or Bortom you will

2. If therefore the Number of the Degrees ot have the Degrees ; and the Minutes on the Right

any Ark or Angle given be under 45 °, you must or Left-hand in the Column marked M according
look for it at theHead of the Table ; but it it ex- ly ; and ſo you will find the Degreesand Minutes

ceed 45 ° , you will find it at the Bottom or Foot;anſwering to the Natural Sine 7027782 , to be 44

and as in the former Cale you find the Minutes 39' For tho'it be not to be found there exactly,

under M increaſing downwards on the Left-hand yet the neareſt to it is 7027741 ; whoſe Deg.
of the Page; fo in the latter, they begin at the and Min. are 44 °: 39'. and ſo you muft alwaysdo

Bottom of the Page on the Right-hand of it and when you cant find the Numbers exactly ; which

increaſe upward . will moſt times be the caſe .

· Thus, if you look for 23 Degrees 13 Minutes, Thus the Arch to the Log. Sine 8.8647376,

you will find in Page 48 oftheTahles, and itsNa- will be found to be 4º. 12 ', Egc.
fural Sine will be 3942093, its Natural Tangent How thefe Tables are uſeful in all kinds of Tri

4289449,& c. and in the Right-hand Page its Ar.gonometrical Calculations ; as in Navigation, Di

tificial Sine will be 9.595.7268 , and its Logarith- alling, Aftronomy, es, all Treatiles on thoſeSub

mical Tangent 9.6324015 , ec. jects do acquaint us.

But if the Degrees given had been more than

45°, as ſuppoſe 61 ° . 25', then you turn till you N.B. There hath very great Care been taken

come to thoſe Degrees at the foot of the Table ; in the Correction of theſe Tables and thoſe of the

which you will find in Page 58. 59 and there Logarithms, and I believe very few Faults have

you will find (reckoning the 23 upwards in the been committed ; but whenever the Calculator

Right-handColumn of Minutes over M) that thefinds Reaſon to ſuſpect the Tables, it will be very
Natural Sine will be 8781222, and the Natural eafie for him , by conſidering the Courſe and Pro

Tangent will be 18353999 ; the Logarithmick Sine portion ofthe Éncreaſe or Decreaſe of the Num .

will be 9.9435549, and the Logar thmick Tangentbers in the Tables, as they ſtand near that which

will be 10.2637307 ; and ſo for the Secanis, & c. he judges faulty, either above or below it, to find

3. If you want the Natural or Artificial Sine , outnearly what Figure is wrong, and how much

Tangent or Secant of any Ark greater than so ° or how little; as Experiencewill ſoon "teach
as ſuppoſe of 125 °, u ' you must firſt ſubftraét it him .

from 18w if it be leſs than it, or from 360 when



Sines, and their Logarithms.
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•

N. 2 N. 3 L. 1 L. 2 L. 3

O

I
I

1.788

10 .

.052 2.133

Deg. O, 1, 2 , 3
A Table o Natural Ve;frá

M N.o N. 1 L O M

o 1.000.000 10701.523 |0006.09.2013.705 0000000 6.18271376.7847406 7.1368680

ooooºoo1 C001.574 2005.194013857 12.6264222 6.1970707 6.79194827.1416791
.002 1.620 6.29 € 14.011 3.2284822 6.21119386.7990963 7.14646302

3 .004 1.679 6.400 14.165 3 :58066476.225091316,8061860 7.1512219 3

4 007 1.733 6.525 14 320 3.8305422 0.2387096 6.81321857.1559542 4

5 .011 6.610 14.476 4.0243620 6.25223616.8201944 7.16066095

6 .016 1.843 6.716 14.632 4.1827246 6.26 54968 6.82711477.1653422

70900.022 0601.89200c6.823 5014.791 4-3166182 6.27855816.83398127.1699984

8 .028 1.956
6.931 14.950 4.4326-320 6.2914259 6.8407920 7.1746297

,033 2.014 7.940 19.109 4.53190706.30410586.84755267.1792365 ,

.043 2.073 7.150 15.269 4.626421916.31660336.854257217.183818910
II

7.260 15.430 4.72920726.3289234 6.86091227.1883773 I !

12 .662 2.194 7.371 19 :592 4.78478436.34107146,8675167 7.1929118 | 12

13 0000.0730002.255 0007-4830015.755 4.85430846.3530516 6.87407127.1974228 13

14 .084 2.317 7 :595 15.919 4.9186777 6.36486896.88057687,2019104 14

IS .096 2.380 7,701 16.083 4.9785040 6.37652756.88703387.206375015

16 .109 2.414 7825 16.248 5.0346614 6.3880317 6.89344347.2108167 16

17 , 123 2.509 7.940 16.414 5.0873192 6.39938956,899805817.2152358 17

18 138 2.575 8.056 16.581 5.13696636.41059286.
9061221

7.2196326 18

19 0000.1541 002.641 0008.173.0016.749 5.1839282 6.42165745.912392
67.2240071

19

20 .170
2.708 8.291 13.918 5.2284810 6.432582616.91861837.2283597

) 20

21 .187 2.776 8.410 17.088 5.2708594 6.4433603 6.9248004 17.2326906 21

22 .205 2,845 8.530 17.258 5.3112661 6.4540294 6.9309372 7 2370000 22

23 .224 2.915 17.429 5.3498762 6.4645573 6.9370316 7.241288123

24 .244 2.986 8 772 17.601 5.3858430 16.4749592 6.94308 377.2455551 24

25 10000.265 0003.057 oCOE.894|0017.774 5.42230026.48523806.94909387.2498013
.287 3.129 9.017 17948 5.4563669 16.49539056.9550627 7.2540269 26

27 .309 3.202 9.141 18.123 5.489147416:505437616.96098867.2582317

3.276 9.260 5.5207359 6.5153639 6.90687867.2624164 28

29 31351 9.392 5.55121566.52517806.97272727.2665810 29
3.427 9.518 18.652 5.58066 106.53488256.978535917.2707258 30

31 J0000.4070003.504 0009.6450018.330 5.60914266,5444797 6.9843062 7.274850831

32 .434 3.581 9.773 19.009 5.63671916543971016.99003877-2789563 32

33 .461 3.659 9.920 19.189 5.663446856.5633617 16.99573347.28304253
3

34 10.032 19.367 5.6893765 6.57265097.00139117.287109534

35
3.818 10.163 19.550 5.71455456.5818418 7.0269920 7.2911576 35

3.899 10.294 19.732 5.7390233 6.19093657.01259697-295186936

th,

Klis
8.651

to

be

26

28
1 .332

•356

.381

18.299

18.475
en ,

30

EN

2 :

be

m
m
m
m
m
m

.489 3.738

:518

.548

380

37 0000.579 0003.981 001 0.426 0019.925
.611

4.063 10.559 20.099

39 .644 4.145 10.693 20.284

40 .677 4.230 10.828 20.470

41 711 4: 315 10.964 20.657

42 •746 4: 401 10.101 20.844

5.76282146.59993687.0182460 7.2991975 37

5.7859850 6.60884507.0236600 7.3031897 38

5.8085468 6.61766267,02913997.3071636 39

5,8305373 16.62639167.034583817.3111194 40

5.85 19848 16.6350337 1.7 :03999467.3150572 41

5.87291546,6435907 7.0453719 7.3189773 42

.

-

43 0000.782 0004.488 0011.239 |0021.032

44
.819 4.576 11.377 21.221

45 4.664 11.516 21.411

.896 4•753 11.656 21.602

47 .935 4.843 11.797 21.793

.975 4.934 11.939 21.985

.857

46

48

58933534 6.6520642 7.0507160 7.3228797 43

5.9133217 6.660455817.0560276 7•326764644
5.9328412 6.66876717.0613068 7.3306322 45

5.9519314 6.676999617.06655407.334482746

5.9706112 6.685154817.071769817,338316147

5.9888977 6.6932340 7.07695447.3421327 48

6.0068070 6.70123887.08210827-345932649

6.0243540 6.70917067.087231617.3497159 so
6041559616.71703047.09232387.3534828 51
6.0584206 16.72481997.097388517.3572334-52

6.07496546.7325400 7.10242287.360967853

6.09.2008 6.74019217.107428017. 3646863 54

1.058

1

49 C001.010 0005.0260012.08210022-178

50 5.119 12.225 22.372

51 I101 50213 12.369 22.567

52 1.145 5.207 12.514 22.763

53 1.189 5.402 12.660 22.960

54 1.234 5.498 12.807 23.157

55.000 1.280o0n5,5950012.95510023.355

56 1.327
5.693

13.103 23 554

57 1.375 5.792 13.252 23.754

1.424
5,891

13.402 23955

59 1,473 5.991 13 : 553 24.157

65
1.923

6.092 13.705 24.360

6.1071384 6.7477774 |7.1124044 7.36838885

6.122788716.7552970701173527 7.3720757 56

6.1381620 6.762752017.12227287.3757469 57

6.15326796.77014367.1271652 7.379402758

6.168115616.77747287.13203027.3830431 59

6.1827137 6.78474067.13686807.3866683 60

58



94 A TABLE

of Natural

Verſed

N. 89 . 8.7

..57

Sines and their Logarithms. Deg . 89, 18, 87, 86.

M 8 ) L.88 L. 87 L. 86 N. $ 8 . N. 86 M

60 ooco : cc 2.9923536 , 93457257.9765544
1000COCC82--1709051COS

2476.6.40 60

59 1.9998736 7.99222907.98444
5719.97652121119

97.0911822.96796
48.6989473.735

59

58 7.9977473 9.992096417.9853.
108

7.9463581 |19991.182 3817.659 2015.191 9170.836 58

57.999 208 2.9919677 2.8117,99.9762
948

||$ 991.273193
,6,7509642.284 9467.42

58 999 1044 2.991832: 19.81049019.976
1216

|9988.364 9813.8429639,33
7

9405.024 56

55.9993679 9.9917103 2.25291791975
9883985.45019

8108349636.47
09452.116

55

54.999211+ 2.9915810295373697.2753550 || ,682.547,808.025 |9633.563 949211 54

53.9991148.99145289 03355509757210 -979.6389805.117 9630.650 9456.306

2.99893929.9913240 9.983524817.9755482|19976.7299802.208 |9327.745 9453.402 52

799536157.9911951 9.98339367., 754547||1972.820 9799.3009624.812 9459.497 51

so 1.7987318.991066219.9832024
9753212970.9129796.39219621

.930

9447.593
so

49 99860813.9909372998313127.9751877 ||2958.3792793.45313619.029 9444.688 47

45 7.998+31495030829.9
83000 -9750541935.064979

0.575,616.122 9441.784 48

-A

52

47

46

45

44

43

42

47 7.99835407.990079219.982868617.9749205 |17962.185-787.65719313.2159438.89

45 7.9992279:29055019.98273737.9747898 | 19759.2760734.7551610.3059435.976

45 -99810099.99042109-93260580.97455379956.368 9731.65110607.402 5433.072

44 9979742.7902719 9.98247459.974517419953.4599778.9431-60 +.4959+30.168

43 >.9978470 | 7.99013279 982343117.9743850 9959.5509776.03501.588 9427,264

429.99772019.9900335 9.98221109742519 ||99 17.5412773,127,598.632 9424.36 €

41 7.99759309.737904319.9820801-97411809944.7379774.2199595.775 9421.450

40 7.9974660 9.98,7750 9.98194857.97358411.9941.8239767.311 9592.8699418.552

399.99733899.989645519.58181094,97385222938.9149764.10: 9589.9629415.648

38 7.9972118 9.989515319.98108537.973716.217936.005 9761.495 587.65019412.744

37299708467.989356999519536 9.97358229933.096 9758.58719584.149 9403.840

* *.996957419.9892575 2.9814219 9.9734481|19930,18719755.6799581.2439406.936

f
35 7.9968302 2.983128019.981290199733141 | 19927•279 19752.77119578.3379404.033
34.99670299.9889985 19.9811583.9731804 | 7924.37019749.8639575.430 9401 129

33 7.99657564.93883899.9810265 2.97394587,21.461 9746.95519572,524 9398.225

32 9.9964483 9.9887393 2.9808946.9729117112918.5529744 04719569.618 9395.3 ? 2

31 7.9963209.9886097 9.98076271.9727774 ||1915.6439741.1399566.7129392,418

30 7.9961935 19.988180119.980630$ 7.9726131 |19912.7359738.2379563.806 9389.515

41

40

39

38

37

36

35

34

32

31

30

I29 17.9960669 14.98835039.9804988972508812909.8269735.3239560.900 9383.511
28 7.9959389 13.9882106 2.9803668,09723745110906.917 19732.4159557.994 9383.708

279.99581109.9880908 9.98023477.9722401 119904.0089729.50719555.0389380.804
2699568349.987961019.98010207.9721050 |19991.09919726.5999552,1829377.901

25.935555819.93783119.97997047.9719712 /19898,191 9723.09219549-2769374.998

27.9954282 9.987701319.979838319.97183679895.282 9720.78+546.3709372.095

29

28

27

26

25

24

23 9.99530057.98757139.979706.9717021 ||9892.37319717.87619543.4649369.192

22 13.9951728 17.9874414 9.979573.9715075 9889.4649714.968 19540.5589366,289

7.995045012.78731149.9794415 |7.9714329 9886.55419712.00019537.652 | 9363.386

209.994917299871813 9.9793092.9712932 9883.6471 9709.15319534-747 9360.483

19 2.99478945.9870912 19.9791708 7.9711635 || 880.73$19706.245 19531.841 9357.580

18 9.994661519.98692119.9790444 1.9710286 |19877.829 9703.337 19528.935 9354.677

23

22

21
21

20

19

18

17

16

is .

14

13

12
12

17 9,994533619.9867910 19.97891157.97089409874.921 9700.43019526.030 935 1,774

16 9.994405719.9866608 9.97877959.97075929872.0129697.522 19523.1249348.871

15 7.99427779.9865305 9.97864659.9706243 | 19869.1049694.6159520.2199345.969

14 9.994145719.9854003 9.978514419 97048949866.1959691.7079517.3139343.066

13 2.97 10216 2.9862706 9.978381719.9703545 | 19863,2869688.800 19514.408 9340.163

--9938936.48613969.97824999.9702195 |||9860.3789685.8929511.502 9337.261

119.99376549.9860092 19.978116419.97008459857.469 9682.98519508.5959334.358

10-99363739-9858788 9.977983219.969949419854.56119680.0799505.6929331.456

9 9.99392919.9857484 9.977850919.9698143 | 19855.652 9677.17019502.786 2328.553

8 9.99338089.9856179 19.97971829.9696792 |19848.7439674.263,9499.881 9325.651

7 9.9932526 9.9854873 9.977585319.96954401 19845.835 | 9671.355 9496.976 9322.749

69.993124319.9853568 9.977452519.969408819842.9269668.44819494.071 9319.847

59.992995919.9852261 9.977319519.96927359840.018 9665.54119491,166 9316.945

49.9928675
9.985095519.9771869.949138219837.1099662.6339488.26 9314.043

310.9927391 9.984964810.97705369.9090029119834.201 659.7269485.3559311.141

2299261069.9 848341 9.9769200 9.9688675 | 19831.2929656,8199482.450 9308.239

9.992482119.9847033 9.97578759.938732119828.384 7653.912 19479.5452305.337

0
10.992353019.9845725'9.970654419.9685967119825.476 1965 1.005|9476.6401 9302.435
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10

9

8

7

6

5

4

3

2

1

O



mandarin

95Sines, and their Logarithms.

Ceg . 4 , 5 , 6 , 7

M N. 4 N. 5 N.7 L. 4 ܐܝ•5 L. 7

O

1

2

3
:
2
5

10

II

60,072

20

61.351

22

231

A Table o Natural Verſió

N. 8
MM

00024.360 |p038 053 2054.78 1074.539 7.38665837958038917.7386303 7.8723800

10024.5630038.307005539800074.894 7.3902785 7.5832777 17.74103757.8744436

24.767 38.562 55.391 75.250 7-39387167.58615687-7434380 7.8765017

3 24 972 38.817 55.097 75.607 17 34745407.5897263| 7.745831917.8785550 3

4 25.178 39,074 56.004 75.964 7*40101967.591886417674821927.
8806033

4

5 25.385 39.331 56.912 76.322 7.404570617.5947322 7075050997.8826469
5

6 25.592 39.589 56.621 76.681 7.408 107117.5975783 7.75297427.8846
856

6

7 0025.800 |0039.848 0056.931 077.041 7.4116293 7.6304103 7.7553419 7.8867196
7

8 26.009 40.108 57.241 77.681 7.41513727.6332331 7.7577031 7.8887487 8

9
26.219 43.369 57: 552 77.764 7.41863117.6060468|7.76005807.8907784

26.430 40.630 57.864 78.126 7.422110917.608851317.762406417.8927928 10

II 26.642 40.893 58.177 78.484 7.425576717.6116468 7.764748517.8948078

12 26.855 41.156 58.4911 78.85317.4292288 7.6144333 7,76708437.896818112

13 3027.0690041.4200058.806 |20790218 7:4324672 7661721097.7694138 7.898823813

14 27.283 41.685 59.121 79.5 84 7.43589217.619979617.771737117.900824814

IS 27-498 41.951 59.437 79.951 7.43930347.6227395 7.7740541 7.9028212 15

16 27 714 42.217 59.7541 80.318 17 :4417015 17.62549067.77636497.904813016

17 27.931 42.485 80.686 704460862 7.6282330 7.77866967.9068002 17

13 28.149 42.753 60 391 81.055 7.4494578 7.6309668 17.7809682 7.9087829 18

19 0028.367 0043.0221006c.7100081.425
17 45281631763369207.78326071749107010

19

28.586 43.292 61,030 85.796 7.4561619 7636408617.785547217.9127346 20

21 28.800 43.503 82.168 7.459434617.639110717-787827617.9147038 25

29.027 43.835 61.673 . 82.541 7.462814617,6418164
17.790102017 91666841 22

29.249 44. 107 61.990 82.914 7.46612197.644507817.7923705
17.9186268 23

24 29.472
44.38 62.320 83.288 |7.46941667.6471908 7.79463317.9205844 24

25 0029.6960044.655 0062 6450083:663 | 17.47269897-64986557.7968897
7.9225358 25

26 29.921 44.930 62.971 84103917-47596887-65253207.7991405
7.9244827 ) 26

27 30.146 451205 63.297| 84.4167.4792265176551903 7.8013855 7.9264253 27

28 30.372 63.624 84.794 17.4824719 7.6578404 7.8036246 7.9283636 28

29 39.599 63.952 85.172 7.485705217.6604825 7.80585897.930297529
30 30.827 46.038 64.281 85.5511 17.4889265 7.6631165 7.80808567.93222711 30

31 0031.0560246.3170064.6110085.931 7.49213597.6657427 7.81030767.9341523 31
32 31.285 46.597 64.942) 86.312 7.495335376683608 7.8123237 2-9360734 32

33 31.515 46.878 65.273 86.6947.49851937.6709711 7:8147343 7 9379901 33

34 31.746 47.60 65.605 87.077 17.5016934 7.6735735 7.8169392 7.9399027 34

31.978 47.443 65.938 87.460 17.5048560 4.6761682 7.819138617.9418110
35

36 32.211 47.726 66.272 87.844 ) 17.508007417.678755017.8213323 |79437150136

37 10032.4450048.0100066.6080288.229 17.51114687.6813342 7.823520517.9456150 37

38 32.680 48.295 66.943 88.615 7.51427517.68390587.8257032 7.9475107 ) 38

39 32.915
48.581 67.279 . 89.002 7.5173922 7.6854697 7.827880417.9494023 39

40 33151 48.868 67.616 89.391 7:52049827.6890260 7.830052217.951289840
41 33,388 49.156 67.954 89.779 7.5235930 17.691574917.832218517.9531732 41

42 49.444 90.168 7.526675917.6941162 7.8343794 7.955052542

43 |0033.865 0049-7340068.633 0090.558 17.5297498 17.096650217 8305349|2.9569276 43

44 33,405 50 °024 68.9741 90.949 7.5328119 7.699176717.8386851 7.9587988 44

45 34:345 50.3.15 69.315 91.341 17.5358632 4.701695915.8408299 7.960666345

46 34.586 50.607 69.657 91.734 7.5389038 17.704207817.8429695 7.962529046
34.828 55.900 70.000 92-124 7.54193387.5419338 7.70671247.8451031 7.9643880

48 35.071 51.193 70.344 92.521 7.5449532 17.709209817-8472327 7 966243148

49 0035-3150051.487 0070.689 0092.916 7.5479221 17:7117001 7.849356517.9680942 49
50 35.560 51.783 71,035 93.312 7:550960717-71418327,85149517.9699414 50

51 35.806 52.079 7.1.3821 93.709 70553948917.7166592 7.85358857.9717846
51

52 36-052 52.375 71.729 94.107 7.5569268 17.7191281 17.855636817.9736239) 52

53 36.299 52.673 72.077 94.506 7.559894611.721590017.857799917.9754593 53

54 36.547 52.972 72.426 94.905 7.56285227.7240450 17.859898017.9772908 54

55 0036.796 0053.2710072.7760095 395 7.565799711-7264930 17.86199107.979118455

56 37.046 53.572 : 73.127 95.790 | 17.5687373 7.728934117.864978917.9899422

57 37.297 53.873 73.479 96.16817.571665014.73136837.866161817.9827621
58 37.548 54,175 73.831

96.51117.57458287-733765817.868239717.9845782
59 • 37.800 54.477 74.184 96.515 17.5774928 17.7362164 7.8703126 7.9863905 59
60 38.053 54.781 7.4.539 97.319 7058038917.73863037.872380617.98819901 60

45-482

45.76

--

m
m
m
m
m
m

33.626 68.293

1

47
47
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90 Å TA BL E of Natural Verſed

Lo d4 Loo3 L. 82 N. 84 N. 33 N , 82

58

53

so

49

48

47

40

Sines, ar.d their Logarithms Deg. 85 , 84 , 83 , 82

L : 85 N : 09

60 9968596 ;19960396717.95205189.9435591
9302.435 19128.543 | 8954.71518781,307

60

59 9.9984011 :96325887.9519114 9.9434163 9299.5339125,54
9951.8278778.420 sy

58 19:9683250 7.9601205-9 ; 57751 | 907432735 9296.63119122,6478948.9298775.533

57 9.968190017.95958259.95 6:07 59131306 9293.73019119.750 8940.039 8772.646 57

56 7,968054415.9598443 44514912 99429876 2290.828 9116.8528943.1428769.759
56

55 9.96791889.9597068 3.2113497 9.91284469287.92
7 9113.955 8340.251 3766,872 55

54 19.9677831 | 95950822.9512092 99427016 92850259111.05
18937.358 8763.935 54

53 19.96764749-95543
76 9.9510686 7.9425586 2282.1 249108.160 8934.4668761.099

52 19.9675116 9.95929239.950928
0 9.9424155 9279.2239105.

2638931.57487
58,212

52

57 9.9673758 9.999154 : 3.9507874 9.5+22723
9276.2229102.366828.6828755.326 51

50 9.9672399 9.95901679.9506467 9.9421291 9273.421 9099.4698925.7948
752.440

49 19.9671040 9.958877719.9525 959 9.9419859 4270.5 20 9996.5728922.898874
9.554

48 9.96696819.958739 3.9593654 99418426 -267.0199093.6758920.0
0618746.663

47 19.96683219-9586010 9.9502243 9.94169931926471819-93
.7788917.114 8743.782

46 9.96669619.95846209
.95008359.941556 9261.81799070388914.22218740.856 46

45 19.966569119:9583-419.9499426 9.9414125
9258.916 938 4.9848911.331 8738.010 45

44 199664240 9.9581857 9.9498016 9.9412691
9256.0199082.087 8908.439 8735.121 44

43 19.9662879 9.95804749.9496606 9.9411256 2253.1149979191 8925.548 8732.239 43

42 19.9661519 9.95770869.9495196 9.94098229250,213 9076.294 8902.6568729.353 42

41 19.9660155 9.9577699 9.9193785 | 9.9 108385 924 :73129073.398 8899.765 8726.468 41

40 9.96587939.95763137.94923759.9406949 9241.412 9970.502 8896.874 8723.583

39 12.90574309.9574926 9.9499963 9.9405513 9241.511 9067.505 8893.983 / 8720.698 39

35 9.9656067 9.95739397.948955 : 9.9404076 9238.6119064.709 8891.092 8717.813 38

31 996547039.9
572159.9488

139
9.9402638 9235.7109061

.813
8888.20118714.928 37

36 199053336 9.957076319.9486716 9.9401201 | 9232.81019958.917 8885.310 8712.043 30 .

35 19.90519749.95693749.9
485313

9.9399762 9229.91019756.021 8882.420 8705.159
35

34 9.565610 4.95677859.9483899 9.9398324 9227•309|9053.1258879.5291 8706.274 34

33 9.96492449,95565969:9 182485 9.9396885 9224.109 |9050.229 8876.6391 8703.390
33

32 19.9647879 9.95052033.91810719.9395445
1221.20919047.333 8873.7481 8705.505 32

21 14.9646512 9:95638109-9179650 9.9394005 9218.309 3044.437 8870.858 8097.622 31

30 9.96451469.95624259.9478241
9.9,92505 9215-4099041,5428867.968

3694.738 30

29 9.5643779 9.95610349.91768259.9391224 9212.5099038.646 8865.078 8691.854 29

26 9.9642412 9.955964319.94754099.9389083 9209.6099035-751862.18818688.990 28

27 19.964101417.9558259.9473993
| 9.9381241 9206.7099032.850 3859.298 8686.086 27

26 9.9639676 9.955685919.94725769.9386800) 9203.8099029.064 3855.408 3683.202 26

25 9.96383089.95554669.9471159 9.9389357
9200.91019027.0668353.518

8680,319
25

24 19.9636939 9.955407319.9469741
| 9.9383914 9198.0109024.1718850.6285677-430

24

23 9.96355709.95526809.9468323
9.9382411 9195.111 9021.270 8847-739 8674553 23

22 9.9634200 9.95512869.9160904 9.9381027 9192,211 9018.3818844.849 8671.670
21 9.96328305.95498919.9465485

| 9.9379583 9189.31212015.180 8841.9608368787
20 9.9631460 9.95484979.9464066 9.9378139 | 9186.413 2012.592 8839.071 3665.904
19 19:9630089 9.954710219-91626469-9376693

| 9183.5147009.697 8836.182 8062.921 19

18 19.96257189.954570619.9461126 9.9375248

43 |
9180.6159096,802 8823.2938665138 18

17. 9.9627346 9.95443109.9459805 | 9.93738029177.7169903.908 8830.404 8697.256

Có lẽ.625974|9.95429149•94583851 99372356
9174.8172001.01318827.515 8654.373 16

15 19.9624601 99541517|y94569639.9370909
9171.9183998,119 8824.626 5651.491 15

9.9623229 9.9540120 9.94555419.936,46214
9169.0198995.225 8821.737 8648.608 14

13.19 96218559.953872319.9454119 9.9368015 9166.1203992.331 8818.849 8645-726 13

129.9620482 9 95373259.94526969.9366,67 9163.222 8989.4378815.9608642,844

119.9619103 9.95359269.9451273 9.9365118 9160.3238985.543 8813.072 8639.962

109.96177339.95345289.9449850 9.9363670 9157.424 898 3.649 88 10.184 8637.080

3 19.701635819.95331286.9448425 9.9362220 9154.5208980758807.296 8634.198
89.961498319.993172954.9447001 9.9360771 9191.628 897.7.861 8804.458 8631.317 8

7 19.961360719.953032919.9445576 9.9359321 9148:7291%974.968 8801.520 8628.436 7

6 9.96122329992892919.94441519.9357870 9145.831 8972.074 8798.632 8625 :554

59.961089519.952752810.9442726 9.9356419 9142.9338969.181 8796.745 8622.673 S

4 9960947819.952612719.94413001 9.9354968 9140.0351 8966.2871 8792,857 8619.792 4

3. 19.950810119.9524725.9439873
9.9353156 91371378963.394/ 8789.969 8616.911

3

29.9606723.7.952332319.9438440 9.9352064 9134.23918950.501 8787.082 8614.030

19.9505345 9.95219 209.94370191 9,2350611 9131.341 8957.5088784.194 8611.194

o 19.96039677.952051819.943559119.9349158
9.9349158119128.443 8954.7158781.307 8608,269

22

21

20
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17
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12
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Sines, and their Logarithms. 97

N. 9 N. 10 N. 1
L. 10

L. II

M

1

II

16

20
175.584 ) 132384

22

23

Deg. 8, 9, 10 , 11,

A Table o Natural Verſea

N. 8
L. 8 L 9

M

00097319 / ? 123.117 0151.9250183.728 7.9881990 8.5903130 8.1816220 8.2611757

097.724 0123'5730152.4280154.284 7.9900038 8.0919203 3.1830648 8.2654867 1

2 98.130 124.029) 152.934 184.840 7.9918047 8.0935210 8.1845051 8.2667952 2

3

98.5371 124-486 153.441 185397 7.99350208.0951188 8.1859431 8.2681028 3

4 98.935 ) 124.944) 153.949 185.955 7.99539558.0967130 8.1873780 8.2694078 4

5 . 99.354 ) 125.703 ) 154.450 186.514 7.99718538.0983055 8.1888118 8.2707169 5

6 99.763 125-863 154.968 187.074 7.9989713 8.09989418.1902426 8.2720119 6

7 10100.1730126.32310155.4790187.6341 8.0007537 8.1014804 8.1916710 8.2733111 7

8

102.584 126.784 155.990 | 188.195 8.0025325 8.1030535 3.1930971 8.2746082 8

9

8.0043076 8.1046437 8.1945208 8.2759035 9109.990 127.246 156.502 188.757

10 101.409 127.709 157.015 184.320 8.0060790 8· 1062211 8.1959421 8.2771967 16

101.823 128.173 157.526 189.884 18.0078468 8.1077955 8.1973611 8 2784880 11

12

102.238 128.638 158.644 ) 196449 8.00961108.1093671 8.1987778 8.2797774) 12

13 J9102.6530129.1030158.5600191.014
18.01137108.1109358 8.2001921 8.2810649 13

14

103.0691 129.569 ) 159.976 191'580 3.01312878.11250178.2756042 8.2823504 14
8.2836341 15

IS

103.486 130'03 159.593) 192.147

103.904 130.544 160,191 192.715 8 0166321 8.1156249 8.20442131 8.2849158 16

17

104.323) 130.973 160-630 193.284 18.0183785.8.11718238.2058264 8.2861956 17

18 101,743 131.443 161.250 193.853 8.0201213 8.1187369 8.2972293 8.2874735 18

19 0105.163 |0131.915|0161.6710194.423 8 °0218607 801202887 8.2086298 8.2887495 19

162.192 194.994 8.323596$ 8.1218371 8.2100281 | 8.2900236 20

21

106.00€ 132.850 162.714 195.566 18.02532898.1233846 8-2114241 3.2912958 21

106.429 133.329 163.237 196.139 8.0270578 8.12492748-2128179 8-2925661 22

106.853 133.803 163.761 196.713 8.0287833 8.1264681 8-2142094 8.2938346 23

24 107.277
134.278 104.286 197.288 | 18.03750538*1280061 8-21559878-2951012 24

250197.7020134-7540:64.810197.863 18.0322239 8.1295413 8.2169857) 8.2963660 25
26 108.128 ] 135.230 165.337 ) 198.439 8.0339391 8.1310738 8.21837051 8.2976289 26

108.555 ) 135.707 165.864) 199.01627
8.03565088•1326036 8.2197531 8.2988899 27

28 108.983 ) 136.185 166.392 199.594
8.03736728.13413078.2211334) 8.3001491 28

29 109.182 136.664 166.921 200.174 8.0395643 8.1356551 8.2225118 ] 8.3014064 29

30

8.04076593.1371768 8.22388751 8.3026619 30
109.841 137.144 167.451 200.753

31 Jon10.271 0137.624 0167.9810201.333
8.04246428.1386958 8.2252613 8.3039150 | 30
8.04415928.1402121 8,22653291 8.3051695 32

32 110702 138.105 168.512 201.914

138.587| 169.044 202.496 8.0458509 8.1417258 8.2280023
8.306417533

33 111,134

34

111.567 ) 139.070 169.577 203.079 8.04753938:1432368 8.229369 ) 8.3076657 34

8.0492243) 8.1447452 8 :2307345
139,554 170 •11 ) 203.663

8.3089122 35

35
112.430 143.039 170.646 204.247 8.0559061 8.1462510 8.2320974 8.3101568 36

37 101 12.872 0140.525 0171,1820204.832
8.05258478.14775418.2334581 8.3113990 37

113.308 141.01 171,718 205.418
8.05425998.1492546 8.23481671 8.3126406 38

39 11 3.745
141.499 172.255 ) 206.005 8.05593198.1507525 8.2361733 8.313879839

114.183) 141.986 172.793 206-592 8.0576007 8.15224788.2375275 8.3151172 40

41 114.622 142.475 173.332 207.182
8.0592663 8.1537405 8.2388792 8.3163529 41

42 115.062 142.965 173.872 207.772 8.06092868.1552301 18-2452297| 8.317586842

43 0115.5020143.4560174.4130208.362 8.0625878 8.1567182 8.2415737 ) 8.3188189 43

8.0641438 8.1582032 8.24292351 8.3200493 ) 44
44 ils

143.947 174.954 208.95343
8.06589668.1596857 8.24426731 8.3212779 45

45 116.385 144.439 ) 175.490 209.545

46

116.828 ) 144.932 176,039 210,138 8.00754638.1611656 18.2450089 8.3225047 46

145.426 176.583 210.732
117.272

8.0691928 8.1626430 8.2469485| 8,323729847
4748 117.717 | 145.921 177 128 21.1.326 8.07083628.1641178 8.24828511 8.3249532 48

49 0118.162 0146.417 0177.6730211.921 8.07247648.16559028.24962141 8.3261748 49

50

8.0741136 8.1670600 8.25095471 8.3273947 50
118.608) 146.913 178.219 212.517
119.055 147.410 178.766 213.114 8.07574768.5685273 8.2522860 8.328612851

si

52 119.503
147.908 179.314| 213.712

3.07737868.1699921 8.25361521 8.329829252

53 119.952 1486407 179.863 214.311 8807900658.1714545 8.2549424 8,331943953

54

120.402 148.907 ) 180.413 214.910 8.085631318.1729144 8.2562675 8.3322569 54

55 0120-852 0149.407 0180.9630215.510 18.0822531 8.1743717 8.2575906 8-3334682 55

56

8.0838718 8.1758265 8.25891178.3346778 56
149.908 181.514) 216•

121.303

57

53

121.753 150.410 182.066 216-7138.0854976 8.1772792 8.26023078.3358857 57

122.208 ) 150.913 182.619 217.316 18.0871002 8.1787292 8.2615477 8.3370918 58

59

122-662 151.414 183.173 217.920 13.0887099 8.1801768 8.2628626 8.338296359

123'117 ) 151.922 183.728 218.5248.09031668.1816220 8.26417578.339499160

m
m
m
m
m
m

a
n
W
N

11 2.001

38

40

1

60

Аааа



98 A T A BL E of Natural Verſed

M L. 81 L. 79 L. 73 N. 81 v 79 N. 78

55

so

49

41

m
m
m
m

w
w

Sines and their Logarithms.
Deg. 81, 80, 79, 78 .

L. 85
N. 8 ).

M

60 9.934915519.9261188 9.9171650 9.908051o 8635.25.18.3.755 8263 528 8091.910 60

59 9.93477059.92597049.9170144 9.9078977| 8605,3 % 18 +32,7043200.6533089.055
5958 9.934625119.92582299.9168638 9.907774518602.508 5429.909257.789 8086.200
58

57
9.63447569.92567499.91071319.

9075911599.627

$ 427.0333254
.9253083.345

56 9.924334219.9255268 9.9165624 9.90743778596.7473 :21.1633252.061 8080.490 57

55 99341886 9.9253787 9.91641169.9072842 8592.867411 291 3249,1978077.635 56

54 2.9340431 7.9252376 9.916260919.9071307 13595.98713415.419 3246.333 8074.780

54

53 9.93389759.92508239.9161100 9.93637743538.1073415.547 3243.469 8071.926
53525.4337520 9.9249341 9.91595919.90632363585.228 3412.6753240.006 8069.07 .
52

si 99336c6119:9247
8589.91580829.906655918582.34

8409.833
3237-742 8066.218

50 9.9334604 2.92463759.91565722.9065163857
9.4598106.931

13234.879 8063.364

40 9.9333146 9.92448919.9155062 9.90636258576.;903404.059 € 232.016 8060.510

48 9.9331688 9.9243407 9.9153551 9.90620878573.711 3401.1888229.153 8057.656 48

47 9.93302299.92419229.91520409.906
05498570,834

|3398.3103226.290 8054.803
4746 19.932877119.9240437 9.91505289.905901118567.953.395.445 8223.427 8051.95€
46

45 9.93273119.92389569.9149010
2.9057471|18565.07413392.574 X220.505 8049.397 45

44 9.932585119.92374669.91.7504|9.9055932 8562.1953389.7-33217.702 8046.244
44

43 7.9324391 9.9235979 9.9145991 9.90543928559.3103386.832 8214.847 8043.391
43

42 5.93229309.923449319.91444789.9958251118556.4383383.9628211.978
8010:53

42

41.7321469 9.92330059.91429649.905131018553.559 3381.091 8209.1188037.686

40 19.93200019.92315189.91414502.93497698549.5818378.2218206-254 8034.834
40

39 19.931854519.92300309.61399359,9048221|| 8547.80,375.351 3 203.3928031.687
39

38 2.931708319.92285419.91384202.93465858544.925372.4618200.531 8029.130

37 150931562019.92270529.9136904 2.9045142 8542041 3369.5118197.669 8026.278 37

36 9.93141569.9225563 2.9135388| 9.9043599 | 13539.169 365.741 3194.8088023,426 36

35 9.93126929.92240739.91338719.9042055 |18536.292 $ 363.8718191.940 8020.575
35

34 1993112289.922258319.9132355 >.9940511 || 8533.4143361.001 8189.286.8017.724
34

33 19 :930976419.92210929.91308319.90489668530.531 | 353.132 8186.226 8014.873
33

32 19.9308299.9219601
9.91293197.9037421

|| $ 52766 3355.262 3183.360 8012.022
32

31 19.930683319.9
218109

9.9127801 9.9335870 || 524.7833352.3
93

8180.505 8009.171
-31

30 9.930536719.9216617 9.91262829.90343303521.906349.5248177.6
45 8006.321

30

29 2.9303901 4.92151249.91247639.90327838519.0293346.0558174.7858033.470
29

28 19-93024349.9213632 9.9123244.90312368516.152 2343,786 8191.925 8000.020 28

27 9.930096719-9212138 19.91217232.9029689|18513.276 349.9188169.065 | 7997.770
27

26 19.92994997.921064+ 9.912020319.9028141
510.3993318.019 3166.2057994.920 26

25 19.92980319.9209150 9.9118682 7.902659311507.52.335.1813 :63.346 1992,070
25

24 1.9296563 13.920755619.91171619.9025044 ||$ 504.6 +733131313166-48717989.220

23 19.92950949.92061609.91156 ;819.90 2349518501.773329.145 8157.6287986.371

22 19.92936247.9204665 9.911411019.9021975 |18198.893326.574 8154.769 7983.522

2119.92921549.92031699.911259: 19.90203951 8496.019 3323.7098151.91017980.673

20 9929068419.9201672 19.911107.901881518493.1438320.84
1 18149.65117977.824

19 19.928921319.9200175 9.91095469.9017293 || 8490.267 3317.77.8146.1927974.975

18 19.9281743 19.9198678 19.91080227.90157428487.3923315.1068143.334 7972.126

17 19,928627119.9197180 19.9166498 | 7.90141908494.5108312*2;913146.1767969.278
17

16 19.92847999.9195682 19.91049739.901263813481.641 3309.3728137.618 7905.430 15

15 19.92833269.9194183 9.9103447 9.901108513478.766 306.5058134.76-17963.582
15

14 7.928185419.919268419.91019219.9009531 8475.891 8303.638 8131.992 1960.734
14

13 19.928038019.91911849.91003999.9007977||8473.0168300.7718125.3147957,886
13

12 19.927890719.918968 $ 9.9098868 9.900642318470,1413297.925812618717955.038

119.92774329.9188184 19.90973419.900486818467.266 295.038 8123.330 17952.191
io 5.9275958 9.9186683 19.9095813 9.90033138461.3923292.17218126.4737949.344

9 13.927448319.9185182 9.909428519.9001758113461.518 3689.3008i 17.616.7945.497 9

2.92730089.9183680 12.9092756990002028458.6143286.440 8114.7597943.650 8

2.927153119.9182278 19.909122719.8998645 | 3455.7703233 57418111.972 7940.863

9.927005519.9180675 19.9089697 9.899703818452,890 |3280.7088109.6467937.957

59.92685789.9179172 9.90881679.89955308450.022 8277.813 8106.1907935.111
5

4 19.92671019.9177669 9.90866379.8993973|| $447.1453274.978 $ 103.334 7932.265 4

3 19.92656249.9176164 9.9035106 9.8992414113444.2753272. [ 13 ]$ 100.478 17929.419

2 19.92641469.9174660 9.90835759.8990855 | 8411.401 26 ).24) 13097.6227926.573

119.9262667 9.9173155 9.9082043 9.89892968438.528266.393 8094.765 17923.728

o 19.9261188 (-99171650 '9.90805109.89877368435.65 = 253.5:8k 1019 17920.983

24

23

22

21

20

19

18
-

12

II

10

8

6

6

3

1



Sines and their Logarithms. ୨୨

N. 12 X 14 N. 15 L. 13 L. 14 ܐܝܐܟ
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7
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19

21

Jeg. 12, 13, 14, 1 )

A Tabic of Natural Verſed ,

M N. 13 L. 12 M

0218.524) :250.300 6297.043340.742
8.3394991 8.408747518.47281898.5324253

0219.129 0256.955 297.7470341.495
8.34070028.4098550 8.4738472 8.5333844

219.735 257.611 298.452 342.249 8.3418997.4109622 8.4748742 8.5343423 2

3 220.342 258.267 299,158 343.004 8.34309758.41 2067518.4759001 5.5352992 3

4 229.950 258.924 ) 299.865 343.760 8.34429368.41317138.4769246 8.5362551 4

221.558 259.582 300.572 344.516 8.3454880 €.4142736 8.4779480 8.5372098
5

5

& 222.167 263,241 301.280 345.273 8.34668088.41537468.4789701 8.5381635 6

0222.777 0260.901 0301.989 0346.031 || 8-34787198.4164741 8.47999108.5391101 7

223.388 261.561 302.399 346.790 18.349001418.417572318.4810107 8.5400677 8

224.000 262.222 303.410 347.590 8.3502492 8.41863908.4820291| 8 5410182 9

224.613 262 884 ) 304.121 348.311 8.3514354 8.4197644 8.4830464 8.5419676 10

225.227 263.547 304.833 | 349.073 8.35262008-42085838.4840625 8.5429160 11

225.841 264.211 305.546 349,835 8.3538029 3.4219508 8.4850773 8.5438633 12

13 0226.450261.8762306.260 0350.598 || 8.3549842 8.4230420 8.48609108.5448096 13

227.072 )265.541 306-975 351.362 8.3561639 3.4241318.48710348.5457546 14

15 227.689 266.207 307.091 352.127 8.3573419 |342522808.48811468.5466383 15

228.307 206.874 ) 308.407 352.8,2 8.35851843.42630728.1891247 8.5476422 15

17 229'925 267.542 399.124 ) 353.658 8.35969328 4273928 8.4901 336 8.5485843 17

13 229.5441 268.211 309.842 354.425
8.368664 |3.4284770 8,49114128.5495253 18

19 3230.164 0268.83010310.561 10355.193 8.3620380 3.4295600 8.49214778.5504554

20 230.785 269.550 311.281 355.962 8.36320818.430641418.4931530 18.5514044 20

21 231.407 270.221 312.002 356.732 ||$,364376543172168.4941572 8.5523423

22 232.0301 270.893) 312.723 357.502 5.3655434 3.432800419.4951601 22

23 232.653 271.5631 373.445 358.273 8.36670863.4338778 8.49610198.5542152 23

26 232.277 272,240 314.1681 359.045 3.3678723]3.4349539 8.4971625 8.5551500 24

25 1233.902 0272.9150314.8920359.818 1.36903448,43602868-49816198.5560839 25
26 234.528 73.591 315,617 360,592 3.37019503.43710208.4291602 8.5570167 26

27 235.155 274.267 ) 316.343 361.367 3.37135408.438174918.50015738.5579485 27

28 235.783 274.944 ) 317.069 362.142 8.37251148.439244718.501153218.55
88793 28

29 236.411 275.322 317.796 362.018 8.3736672 8.4403141 8.5021480 8.5598091 29

30 237'040 276.301 318.524) 363.695||$.374821518.44138219.90314168.5607379 30

31 237.6700276.98003192530364-473 8.37597433.44244888.5041341 8.5616656 31

32 23.301 277.660 319.983 365.252 8.377125518.4435 44 :505125485625924

33 238.933 278.341 | 320.713 356.03. 8.3782751 3.14457436.5061136 13.5635181 33

34 239.568 279.023 321.444 366.311 8.3791232 8.44564108.5071046 18.5644429 34

35 240.198 279.706 322.176 367.592 8.3805698804467024 %.5080925.8.5653666 35

249.834 280,390322'909 368.374 ||8.38171493.447762578.5099792 18.5662894) 36

241.467 0281.07410323.6430369.1578.382858
4
/8 44882133.51006488.5672111 37

242,103 281,758 324• 377 ) 369.941 8.3810004 /3.44987863.511049318.5681318
38

39 242.740292
.445

325.112 370.725 8.38514091
8.45093501

.51203268.
5690516

39

40 243.377
325 848 371.510 8.3862799 8,45198981-5130148 8.5699704 40

41 244.015 283.820 326.585 372.296 8.38741748.45304343.51399598.5708881 41

42 241.654 284.509 327.323 373083 8,38855338.4940957809149758 18 5718049 42

43 245.294 0285.1980328.002 0373.871 18.38968788-45514673.5159546 18,5727207 43

44 245.935) 285,883 328.8 1 374.659 8.29082078.4561964.5169324 8,736355 44

246.572 286.579 329.541 375.448 8.3919522 8.45724483.517908
98.5745494

45

247.279 287.271 330.282 375.238 8 39308228.4582
928.5188844

8.5754622 46

247.862 287.964 ) 331.024 377.029 3.394-1078.4593378 8.519858818-5763741 47

48 245.506 288,657 331.767 377.821 8.395337718.46338248.5208320 8.5772850 48

49 0249.1510289-35110332.5100378.613 ||$ 3964638 8.4614257 :52180428.5781949 49

50 249.797 290 046 333.254 379.406 8.397587318.462467218.52277;28.5791039 50

51 250.443 290.742 333.999 380.2008.39870988.4035085
8.39870988.46350855.52

37451 8.5800114 51

52 251.090 291.439 334.745 380.995 8.399831018.4645486 3.5247140 8.5809189 52

53 251.738 292.137 335.492 381.791 8.40095008.46558633.525
6817 8.5818250 53

252,387 292.835 336.239 382.587 8.40266888.
4666233 8.52664848.

5827361

55 2253.037 2293.53403
36.987

0983.384 8.423185518.
4676461

| 8.5273139 8.5836342 55

254.688 294.234 ) 337-730 384.182 8.42430088.4686935 8.5285784 8.5845374

57 254,34
297.935 ) 338.4861 384.981 3-4054147 8.46972698.5295417 8.5855396

58
255.992 295.637 338.237] 3 $ 5.781 3.40652778.470758718.5305040 8.5863409

59 255.645296.340 339.989 386.982 3045763808.47178948.53146528.5872412 59

60

60

256.300 | 29 2013 ' 349.742
387.382 9.40871758.4728

1898.5324253 '8.5881406
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i o A TABLE of Natural Verſed

MM L, 77 L. 75 L. 74 N. 77 N. 76 N. 75

59

58

56

48

h
m
m
m

Sines and their Logarithms.
Deg. 77, 70, 75, 74.

4.76
i Ni 74 M

60 9.8987736\9.889329119.8797 140 9.8699243 | 29 20.8831 7750.4897580,781 1.7411,812 50

59 3.89861709,889170319 879552219.8697590 117918 °0381 7747,655 7577.959 7409.000

58 9.89846159.88901149.879390519.8695949 117915.133 7744.821 7575.137 1 7406.191

57 19.89830547.88885249.8792286 9.8694301 117912.348 7741.987 7572.3157403.382 57

$ 6 19.89814922-88869359-87906689.8692653 |7909.503 7739,153 7567.493 7400.573

55 17.89799303.83853449.87890489.8691004 117906,658 7736.3207566.671 7397.764 55

54 19.897836712.8883754 9.8787425|9.8689355

)
1903.814 7733.487 7563.8907394.755 54

53 12.89768-4 0.88821629.8785809|9.8687705 | 17960.970 7730.6547561.029 1,7392.147 33

52 9.89752412.88895719.87841889.8686056 117893.120 7727.821 7558.2087389.339
5251 9.8973676.8878979.87825679.8684405 117895.282 7724.988 7555-387 7386.531
51

So 9.897211212.88773809.87829469.8
682754

7892 438 7722.1567552.5667383: 723 50

49 9.89705479.88757929.87793239.8681
102

117887.595 7719-3247549-746 7380.916 49

48 1.89689829.88741999.87777019.8679
450

17886752 7716.4927546 926 7378.109

47 1.89674169.88726049.87760789.8677
797

117883.909 7713.6607544.106 7375.902
47

46 15.89658509.88710109.87744549.8676145 117881.066 7710.828 7541.286 7372.495
46

45 19.89642832,88694159.877
28502.8674491

||7878.223 7707.996 | 7538.467 7369.688
4544 9.89627109.88678199.877120619.8672837 117875-380 7705.1657535.648 17366,882
44

43 9.89611489.88662239.876958119.3671182 117872.538 770243347532,829 7364.076
4342 5.89595809,88646219.87679559.866

9527
||1869.690 7699.5037530.0107361.270

42

41 19.895821-119.88630299.87663299.8667871 ||7866-854 7696.6727527.191 7358.464

41
40 6.89564429.88614329.876470319.8666216 117864.012 7693.841 7524.372 7355.658 40

39 6.89548724.88598349.87630769.8664559 ||7$61.170 7691.017521.554 7352.853
39

38 16.895330213.88582369-87614499.8662902 17858-329 2688.18117518-136 13350.048

37 5.89517314.885663719.87598219.8661244 17855.488 7685,351 7515.918 7347-243
37

36 6.895016119.88550389.87581929,8659586 17852.647 7682.5217513.1007344.438

35 9.89485899.88534379.8756563|2.8657927 || 7849.806 7679,691 7510.283 7341.634
35

34 1.89470179.88518379.87549349.8656269 ||7846.965 7676.862 7507.466 1338.839
34

33 19.89454459.885923619.87533042.8654609 ||7844.124 7674.0337504.6497336.026

3332 9.89438729.8848635987516743.8652949 17841.284 7671.2047501.8327333.223
32

31 1.89422989.884703319.8750043 7.8651288 17838.444 7668.375 7499-016 7330.420
313089407259.88454319:8748412 9.8649627 1117835.6047665.545 7496.2007327.617 30

29 19.89391509.884382819.8746780 9.8647965 17832*764 7662.718 7493.384 7324.814

2928 19.843757619.88422259.8745147 9.8646303 117829.924 7059.890 7490.568 17322.011 28

27 9.8936300 9.88406219.87435149.8644641 117827.084 7657,062 7487.752 | 7319.208
2726 12.893442519.8839017 |9.874188119.8642978 |1,824.245 7654.234 7484.936 17316.405 26

25 -89328489.88374129.8740247\9.8641314 117821.400 7651.406 7482.121 1313.603
25

24 19.89312729.38358079.87386139.8639650 117818.567 ) 7648.579 7479.306 7310.801

23 9.89296959.88342029.8736978|7.8637985 ||78150728 7645.75.2 7476.491 7307.999 23

22 5.89281179.88125969.87353439.8636326 11,812.889 7042 925 7473,676 2305.19 %

21 9.89265399.8830989 |9.87337079.8634655 114810.05 11 7040.098 7470.862
7302.39720 19.892496119.88273829.873207112.8632989

117807.213 7637.271 7468.048 7299.446 20

19 9.8923381 9.882797428730434\9.8631322 117874.375 7634.445 7465.234 7296.795
1918

19.89218029.88261679.872879719.8629055 117801.537 7631.619 7462.420 7293.995 18

19 9.89202229.882455987271599.8627987 || 7798.709 7628.793 7459.607 7291.195 17

16
19.89186429.88229499.872552119.8626319 17795.863 7625.9677456.794 7288.395

1615
9.891706119.88213399.87236829.8624

650517793.026

7623.141 | 7453.981 7285.595 15

14 9.8915480988197309.87222439.8622
981

117790.1897620.316 7451:168 7282.796
14

13 19.891389819.88 :81197.87206039.8621314 17787-352 7617.491 7448.355 7279 997 13

12 14.89123109.881650 $ 9.87189639.8619642 ||1784.515 7614.666 7445.5427277.193

11 19.8910733|9.881489719-8717322|9.8617971 ||-781.6787611.841 7442.7307274.399

10 6.8909150 8813285190871568219.8616300 117778.842 7609.0177439.918 7271,600

9 19.890756619.8811672 9.871404019.8614628 117776.000 7606.192

2 3:29055821.831006 :8712395178612956 11173-1707603.368 | 1434.294 -266.004 9

8
2

19.89043979.88084463.871075519.8611283 ||1770-334 7600°544 7431.483 7263.206

6 16.89028129.880683319.87091129.8609610 7767.4981 7597*720 7428.672 7260.408 6

ーーーー319.890122619.880521819-87274687.8607936
|17764.903 7594,896 7425.8617257.611 5

4
9.88996406.88036049.87058247.860626217761.828 7592.0737423.050 4254.814

43
5.88980546.880198819-87041799.8604587 | 17758.993 7589.250 7420.2407252.017 3

2
9.8896467.88003722,87025342.8602912 | 1756 157586.427 7417-4307249.220

1 1.88948795.87989501.87008887.860 1236 17753.323 7583.6047414.620 7246.423

0 15.88932914.87971403.3699243 7.859956017750.489 7580-7817411.810 7243.627

24

22

21

12

il

JO

7

O
N
W
A
M



Sines, and their Logarithms. 101

N. 19 L. 17 L. 13 L. 19

o

1

2

4

m
t
r
o

10

II

20

21

22

Ceg . 16, 17 , 18 ,19. A Table o Natural Vesſed

M N. 16 N. 17. N. 18 L. 16 Mм

00387 3830436 9520489.439 0544.814 3.5881406 8.6474342 8.68969498.7362485

0388.185 0437.803 0490.334 0545.767 8.5890390 3.341 279 8.6904921 8.7370030

2 388.988 438.655 491.234 546.710 8.5899365 3.6421231 8.6912886 87377570

3 389.792 439.508 492.135 547.659 8.59083308.6429663 8.6920844 8.7385102 3

4 290.597 440°361 493.037 548.609 18.5917286 9.6438037 8.69287943.7392628

5 .
391.402 441.215 | 493.939 549.559 8.592623219.6446502 8 6936736 3.7400147 5

6 392.208.442.070 494.843 5500511 8.59351708.6451909 8.69416723.7407659 6

0393.015-442.9260495.7472551.463 8.59440978.6463308 8.69525998 74151657

8 393.823443782 496 652 552.416 3-595301618.6471678 3,69605208.7422664

394,632 ) 444.639 | 497-5571 553.370497,557 553.370 13.5961925 8.5479880 8.6968432 3.74301569 9

395.441 445.498 498.464 554.325 18.5970824 86488454 8.6976338 18.7437647 16

396.251 ) 446.357 | 499.371 555'280 18.59797158.6496820 8.69842363.7445121 in

397.062,447.216 500,279 556.236 18.59885968.6505177 8.69921273.7452593 1212

12 10397.8740448.077 0501.1880557.193| 18.5997468 8.65135 26 8.7000019 18.7460059 1313

398.687 448.938 502.098 558.151 3.6006330 8.6521867 8.7007886 18.7467518 1414

399.501449.801 503.009 559.110.8.60151848.6530203 8.70157558747497115
15

16
400.315.450.664 503.920 560.069 8.6024028 8.6538524 8.70236148-7482417| 16

17
401.130 451.527 504.832 561.029

504.832 561.029 3.6032763 8.65468418.7031471 18.7489857 iz
18 401.946 452.392 505.745 561.9908-6041688.6655149 8.7039318 3.749729

190402.76310453-257|0506.6590562.95218.60505058.6050505 3.6563419 8 7047158 8.750471019
403.581454.124 507-5741 563.915 8.60593138-6571741 8.7054990 18.7512136 20
494.400 454.9911 508.489 564.878 8.60681128.6580025 8-7062815 8.7519549 21

405.219 455,859 509.405565.8438.6076901 8.6588301 3.707063318.7526958 22

23
406.039 ) 456.727 510.322 566.808 8.60856813.65905698-7078444 3.7534357 23

406.860 457.597 511.240 567.7738.60944538.6604829 8.7086247 8.75417512424

250407.6820458.467/0512.15810568.740 8.6193215 8.6613081 3.7094944
8.7549138 25

264080505! 459.338 513.078 509.707 8.61119688.6621324 8.7101833 8.755651926

499:328 465.210 513.998 570,67618.6120712 8.6629560 8.7109615 8.756389427
27

28 410*152 461.083 514.9191 571.645 8.61294488.6637788 8.71173968.7571262 28

29
410.977 461.956 515.841 572.6148.61381748-6646008 8.712515718.7578623 29

411.803 462.830 516.763 573.5858.61468918·6654220 8.71329188.7585979 30

0412,629 0463.7060517.68740574.550 8.6155600 8.6662424 8.714067 : 8.7593327 31

32 413.456464-582 518.611 575.529 8.6164299 8-6670520 8.7148418 8.760067033

33 414.284 465.455 519.536 576.502 8.61729908-5678808 8.7156157 8.7608000 33

34
415.113 ] 466.336 520-462 577.475 8.6181672 8.66869888.71638898.7615336 34

35
415.947 / 4672141 521,388 578.450 8.5190345) 8.66951608-7171614 6.7622559 35

36 | 416.774416.774 468.093 522.316 579.425 8.61990093.6703324 8.71792328.762997636

37 0417.605
0468.9730523.24460580.402 3.6207664|3.6207664 8.6711481 8.7187044 8.7637286 37

418.431| 469.854 524.173 581.379 3.62163318.6719630 8.71947488.761459138

39 419-270 470.736 525.103 582.350 3.6224943 8.67277718.72024458.7651889 39

40 420.104
471.618 526.034 583.335

8.6735994 8.7210135 8.7059180 40
41 420939 472.501 526.965 384.314 3.6242197 8.6744029 8.7217818 3.7666466 41
42 421.7751 473.385 527.897 ) 585 295 3.6250809 8.6752147 8-7225494 8.7673745 42

43 0422-6110474.270 0528.8300586.276 3.62591128.6760250 8.72331638.7681018 43
423:448 475.156 529.764 587.257 18.62680068.6768358 3.7240825 8.7688284 44

45 424.286 476.042 530.699 588.2408.6271951 8.6776453 8.7248488.7695544 45
46 425.125 476.929 531.634 589.2238.6285168 8.6784539 8.7256129 8.7702798 46

425.964 477.817 532.570 590.207 8.6293736 8.6792618 8.7263770 8.7710040 47

48 126.804 478.706 533.507 591.192 3.6302295 8.68006898.7271404 8.7717288 48

49 0427.645 0479.590 0534.44510592.1783.6310846 8.6808753 8.72790328.7724523) 42

50 428.481 480.436 535.384 593-1643.63193888.6816809 3.7286653 18.7731752 50

SI 429.330 481.377 ) 536.323 594,152 3.6327922 8.68248578.7294267 8.7738975) si

52
430.174 48 2269 537.264 595.140 3.6336447 8.68328978.7301874 8.7746192 52

53
431.018 483.162 538,205 596.129 3,63449648.68409308.7379474 8,7753402 53

54 431.863 484.050539.146 597.119 3 6352472 8.6848950 8.93170678.7760607 54

55 0432.7090484.950 0510.0890598.109 3.6361971 3.6856973 8.7324654 18-7767855 55

50 433.556 485.810 541032 599.101 3,6370462 3.68649848.73322338*7774997 56

57 434.404 486.742 541.977 600.093 3,63789458.6872986 8.7339806 8.77821831 57

435.253 487.639 542.922 601.086 3.6387419 3.688098118.73473738.7789363 58

59 436.102 488.536 543.868 002.079 3.639588418.6888969 8.73549328.7796537 59

60 436.952 489.435 544.814 603.074 1-6104342 3.6890949 8.7362485 3.7803705 60

1

30

31

m
m
m
m

-
m

m
o
n
o

|

8,6233577
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58
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M
L. 71 L. 70 N : 73 N. 12 Ni 71 N. 70

in

56

52

a
o

1

Sines, and their Logarithms Deg. 73, 72, 71, 70

L ' 73 in 72

609,85995609.8498052 7.8394674 9.82893817243.627 17676.283 6909.830 6744318 60

59 9.85973839.8496344 9.8392734 9,8287609 |17240.83117073.501 0907,064 6741.568 59

18 19.8596206 9.8494636 9.8391199 9.8285831 || 7238.03570707206904.2986738.818 58

37 19.85945299.84929289.83894559.8284065 7235.239 7067.9396901.532 6736.069 57

56 9,8592851 9.84912199.8387714 9.828229217232.444 7065.15816898.766 6733.319
55 19.859117119.84895099.8385973 9.8280518 || 7229.649 7062.377 6896.9016730 570 55

54 9.8589492 7.84877999.8384233 9.82787447226.854 7059.5976893.236 6727.821 54

53 19,85878129:8486088 9.8382486 9.8276969 |17924.9597056.81716890.471 16725073 53

52 9.8586132 9.8484377 9.8380746 9.8275194 7221.265 7054.037 5857.706 16722.325

51 19.8584459.8482665 9.8379003 9.8273418 | 17218.471 7051.2576884-9426719.577 51

50 9,8582770 9.84809539.8377259 9.8271042 7215.672.7048.477 6882.178 6716.829 50

49 19.858108819 :8479240 19.8375514 9.8269865 7212.883 7045.5985479.414 6714.082 49

48 9.8579406 2.8477527 9.8373770982650887219.089 7042.9195876,6516711.335 48

47 9.8577723| 9,84758139.8372024 9.826631017207,296 7040,140 6873.888 6708.588 47

46 9.8576040 9.84740949.8370278 9.8264532 |7204.5037037.3626871.1296705.841 46

45 198574356 9.84723849.8368531 9.82627531720/ 710 7034.584 6868.3626703.094 45

44 9.8572672 9.84706599.8366985 6.826-973 |17198.918) 7031.8066865.600 6700.348 44

43 19.8570987 9.84689539.8365037 9.825919317196,126 7029.028 6862.8386697,602

42 9.8569302 9 8467237 9.83632899.825741217193.3347026.250 6862.0706694.856 42

419.8567615 9.846552019.8361540 9.8255631 || 7199.542 7023.473 6857.3146692.111 41

40 19.8565929 9.84638023.8359 91 9.8253849 17187.75017020.59316854.552 6689.366 40

39 19.8564242 9.84620849.8358041 9.8252067 [17184.95917017.919 5857.7916686.621 39

38 19.8562555 9.8460366 9.8356791 9.825c28117182,1687015.143 6849.030 6683.877 38

37 19.8560867 9.84586479.8354540 9.82485017179.377 /2012.36713346.2696681.133 37

36 9.8559179 9.84569279.8352789 9.8246717 17176,586|7909.5916843.509 6678.38 , 36

9,8455207 \9.8351037 9.824493271731796 7005.8136940.7496675.645

34 9.8555800 9.84534879.8349285 9.8243147 7171.000 70040466837.9896672.902 34

33 19.85541109,845176519.8347531 9.8241361 7168.216 7001,26 ; 6835.2306670.15 33

32 9.85924209.84500449.8345778 9.823957017165.426 /6798.498 5832.471 5667.415 32

31 9.85507289.84483229.8344024 9.8237785 716263616995.710 6829.7126664.673 31

30 9.8549037 9.844659919.8342269 9.8236002 | 17159.8476992.972 5326.953 6661.931 30

29 19.8547345 9.84448769.8340514 9.8234213.84448762.8349514 9.8234213 | 7157.05816990.1686824.195 6659.189
84431529.8338759 9.823142571542696387-3948821.131.6656.447 28

27
4289.8337002 9.823063617151.480 6984.620 6318.67916653-706 27

26 9.8547266 9.84397039.8335246 9.822581717118-6725981.847 6815.921 6650.965 26

25 9.85405729843797819.8333488 9.8227957 7145.904 | 979.074 6813.10316648.224 25

24 9.8538877 9.84362529.8331731 9.82252667143.1165976 301 16310.406 6615.484 24

9.85371829.84345269.8329972
9.8223475 7140.32856973.5286807.6496642.74423

23

22 9.85354809.8432799.8328213 9.8221684171375416970-1506834.892 6645'004

21 19.85337909.843107119.8326454 9.8219891 7134 7546967.984 6802.136 0637.264
20 19.853209419.84293449.83246949.8218099 17131.9676965.2126799.380 6634.525

19 19.8530350 9.842761512.8322933 9.8216305 17129.1816262-4416796.625 6631.786 19

18 19.85286999.84258869.8321172 0.82 :45117126.395 | 959.670.6793.876 6629.047

17 19.8527000 9.84241569.8319411 9.8212717117123.609956.399 6191,115 6626.309 17

16 19.8525302 9.842242719.8317649 9.821092217120.8236954.128 6783.360 6623.571 16

15 19.85236029-84206909 8315888 9.820912617118.03115951435716785.605 6620.833 15

14 19.85219039.8418965.8314123 9.8207330 || 7115-25216948.58; 16782.850 6618 095 14

13 19.85202029.84172339.8312359 9.8205533 | 7112.4676945 0126780.0966615.358 13

12 9.85185029.84155019.8310595 9.82037367109.6825913.747 6777.3426612621

in 19.8516800 9.84137689.8308830 2.82019381171068976940'2776774.5886609.88410 9.85150999.84120352.8307064 9.8290140 7104.712737.508 6771.835 6607,148

19.85133969.84103019.3305298 | 9.8198341 17101.328 6934.7396769.082 0604.412

8 9.851169319.84085677.8302532 9.8196542 7098.5446931.970 6766-3290601.676 8

7 19.850999019.8.4068349.8301765 9.8194741 7095.760 6929,2023763.57216 ;98.940

ő
ó 9.85082869.84050977.8299991 9.8192941 17042.97716926.434 6760.825 10596.205

59.850658119.84033619.8298229 9.8191140 7090.194|6923.666 | 6758.073 6593-470 5

19.850487719.84016259.8276401 9.8189338 7087.4116920.89816755.221 6590.735

39.85031719.8399887 4.8294691 9.8187536 7084.629 6918.1316752.570 6588.001

2 19.8 5014659.839815019.8292922 9.818573317081.847 6975.364 16749.8196585.267

i 9.84997599.83964129.8291151008183937 7079.765 6912.59716747.068 6582.533

19.84980529.83946749.82893819.81821267076.283|6909.8366744.318 6579.799

1
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N. 22 N. 23 L. 20 L. 21 L. 22 L. 23

1

m
t
r
o

2

3

4

-

8.8270537
8.8277314

9

12

IS

20

21

22

22
23

Deg. 8, 9 ,10 , 11 . A Table or Natural Verſedi

M N. 20 N. 21
M

0 0603.0743664.196 0728.161-794.991 8.7803705 8.8222968.86222778.9003406
o

10604.7690665.239 0729.29 1790.000 8.7810863 3.8229972 8.862877 18.909961

2 605.065 666.282 730,342 797.22618.7818021 8.82365328.8633265 8.9015816

3 606.062 667.327 731.434 798.3658.78251688.8213382 8.86417498.9022011

4 607.060 668.372 732.520 799.5248.7832314 8.8250182 8.8648233 8.9020207

5 608.058 669.418 733.619 803•6448.7339499 8.8256970 8.8654707 18.9034393
16 | 609.057

609.057 070-465 734-713 ) 801.7858.73465838.8263759 8.86611818.9040579 S

1
710610 058 0671.512 0735.8-85802927 8.7853705

8.86676458.9046757
7

8 611.0591 672.561 736 904 804. -058.7860827 3.867410918.9052934 8

9 612.060 673.610 738.500 805*2128.7867937 8.8284081 8.86805638.9059102

613.062 674.560 739.097 806-3508.7875047 8-8290848 8.8687018 : 9065270 10

614.066 675.710 740.195 807.5011867882146 8.8297604) 8.86934628.9071429 11
615.070 676.762) 741.294 808.647

8.78892448.8304360 8.8699900 8.907758812

13 0616.075 0677.814 0742.3940809.793 8.7896330 5.8311105 8.8706340 3.908373813

14 617.080 678.867 ) 743.494) 810.94 8.7903416 8.83173568.87127748.9089887 14

618.0871 679.921 744.595 812.08 8.7910491 3.8324584 8.8719198 18:9096028 15

16 619.094 ) 680.976 745.697 813.237 8-79175658.8331318 8.87256238.916216916

17 620.102 682.031 746.800 814.386 8.79246218.3338.41 8.8732037 3.9108301 | 17

18 621.111 683.058 747.903 815.5208.793169: 8.83447658.87384528.9114432 is

19 0622.12010084.145 0749.007816.0878-7938740 8.8351477 8 87448568.9120555 19

623.131 08512031 750.112 817.839 18.7945791 8.835819)
624.112 686.261 | 751.218 818.991 8.7952830 8.8364892 8.8757656 18.9132792 21

625.154 687.321 752 324 820.145 8.7959869 8.8371594 8.8761051 8.9138905

626.167 688.3811 753.431 821.299 8.7986896 8.83782858:8770436 5.9145010 23

24 627.180 689.442 754.539689.442 754.539 822.4541 18.79739238*83849768.87768218.9151115 24

25 0628.194 0690.5040755.6480823-60918.7980938 8.8391657 8.87831968.9157211 25
26 629.210691.566 756.758 824 765 8.7987953 8.8398337 | 8.87895718.9163306 26

27 630.226692.630 757.869 825.923 8.7994957 8.840509718.8795937 8.9169393 27
28 631.242 693.694 758.9801827.081 8,8001961 8.8401671 8.88083038.9175480 28

29 632.260 694.759 760.092 828.240 8.8008953 8.8418337 8.88086598.9181558 29
30 633.278695.824 761,205 829.399 8.8015945 3.84249968.88150148.9187636 36

31 0634.297 0696.391 0762.318 |08 30.567 8.80229258.8431645 8.8821361 8.9193700 31

32 635.3171 697.958 763.432 831.721 8.8029906 8.8438294 8,88277078.9199775 32

33 636.338 699.026 764.547 832-8828.8036874 8.8444932 8.8834044 8.9205835 33
34 637.359 700.095 705.663 834.045 8.80438438.8451578.88403808.9211895 34
35 638.382 101.165 266.780 835.209|| .8050801 8.84581988-88.46707
36 639.405 102.235 767.8971 836.3738.8057758/8.8464826 8.8853934

3 ? 0540.4290703.306 0769.0150837453818.8064704
8.88593523.9230011 37

38 641.453 704.378 7700134 838.703 8.8071649 8.8478066 8.8865669 59236.841 38

39 642-479 705.451 771.254 839.8728.8078584 8.8484667 8.887197118.9242118 39

-40 643.505 206.525 772.375 ) 841.037 8.80855188.8491274 8.8878285 8.924815240
41 644 532) 707.599 773.496 842,205 8.8092441 8.8497870 8.8884584 8.9254177 41

42

리의
6450560708.674774.618 843.374 8.80993648.8504467 8-88908823.9260202 42

43 0646.588 0709.750 0775.7410844.544 8.8106276 8.8511053 8.8897171 3.9266219 43

44 647.618 710.827 776.865 845.7148.8113187 8.8517639 8.8903460 8.927223544

45 648.648 711.904 777.990846.885 8.8120087 8.85242158.8909739 3.927824345

649.679 712.983 779.116 848.051l8.8126988 8.8530790 8.8916019.9284251 46
47 650.711 714.062 780.242 849.2308.8133876 8.85373508,8922286 18.929025047

48 651.743 715.142781.369 850.403 | 18.81407658.8543921 8:8928559 899296249 48

49 0652.777 0716.222 0782.496 |0851.5781 8.81476438.8550476 8.8934820 2.9302240 49
50 653.811 717.304 783.524 852.753 18.81545218.8557032 3.8941080 8.9308231 50

51 654.846 718.386784.753 85309288.8161387 8.85635768,8947331 3.9314212 si
655.851 719.409 785.883 855.105 8.8168253 8.85701213.89535838.9320194 52

53 656.918 720.553 787.014 856.282 3 •3175108 8.8576655 8.8959825 8.932616853

54 657955 721.637 788.145 857.460 8.8181964 /8.85831918.89663668.9332141 54

550658.993 |0722.723 0789.277 0858.539 8.81888.818.85897158.8972299 8.933810655

50 660.032 ) 723.800 790.410 859.819 8.81955328.8596240 8.897853289344070 56

57 661.072 724.899 791.544 ) 860.999 8.8202484)8.860275418.8984755 8.9350027 57

662.112 725.984 799.679 $ 62.181 8.820931718.8609268 8.8990978 8.9355983158

59 663.154 727.072 793.815 863.363 8.8216139 8.8615773 8:89971928.9361930 59

664.196728.161 794-951 364.545 8.8 222961 8.8622277 8.9073405 8.936787860

ܟܚ ܟ

ܘ

8.9217917 35.
8.922399936

8.8471443

52

58

60



104 A TABLE of Natural Verſed

N. 69

57

56

so

48

38 N
O

36

Sines and their Logarithms. Deg. 69, 60, 67, 66.

M L. 69 L. 68 L. 67 L. 66 N. 68 N. 67 N. 66 M

60 9.81821269.807286.7961533 9.7848090 5579,792 6416.3216353,934 6092.689
50

59 7.818032119.807102212.79596559.7846181

5577.006 6413.605 6251.237 6090.011 59

58 7.81785109.80691837.79577869.7844271

15574.333) 6410.8906248.5406087.334
58

so 19.81767119.89673432.7955911
9.7842361 116571.600 6408.175 | 6245.844 6084.657

56 17.817490517-80655039.79540379.7840450
||1568.867 6405,460 6243.1486081.980

55 17.81730982.806365119.79521619.7838539
115566.13 6402.745 0240,4526079.304

55

54 12817129112.806182117.79502859.7836627

115563 433 6400.0326237.757
6076.628 54

53 19.81694839.80599799.79484089.7834714
116560.671 6397.318 6235.062 6973.952 53

52 17.81676749.80581379.794653119.7832801
116557.940 6394.605 6232.3676071.277

52

51 17.81658659.80562949.794465297830887
116555.209 6391.892 6227.673 6068.602

SI

50 2.81640569.80
544515.794277

4
|907828973 13552.476 6389,179 6226.979 6065.928

49 9.81622449.80
52600|7.794089519.782

7058 16549.747 6386.4676224
.285 6063.254 49

48 19.8160435\9.80507629-79
39015 | 7825143 16547.01 6383.755 6221.592 6060.580

47 19.81586249.80
483109.7937135

19.7823226
15544.287 6381.0436218

.899 6057.997 47

46 >.81568129.8047
0702-793525419

.7821309
15541.558 6378.331 6216 206 6055.234 46

45 19.815500c19,8045
2249.79333729.781

9392
6538.825 6375.620 6213.514 6052.561 45

44 19.815318719.8043
3772.793149190781

7474
15536.101 | 6372.909 6210.8226049.88

8
44

43 19.81513739.80415257.79296089.7815555 116533.371 6370.198 6208.130 6047.216 43

42 3.814956(1),803968117.792772597813636 16530.643 6367.488 6205.438 6044.544 42

41 12.8147745.8
0378342.7925

84119.781171
6

16527.915 6364.778 6202.747604
1.872 41

40 19.81459309.803598319.79239569.7809796
16525.178 6362.068 6200.056 6039.201 40

39 13.81441144.80341337-792207119.7807874
16522.4696359 358 6197.365 0036.530 39

38 814229817.8032283
|7920187/907805953

15519 733 6356.6490194.675
6033.860

37 1381434817.803043-9-79182999.7804030
6517.006 6353.9406191.986

6031.190 37

36 9.81386645.802858c19.79164139.78021086514.279

6351.2326189.296
6028.520

35 12.8136840 3.80267272-7914525|9.7800184 6511.553 6348.524 6186-607 6n25.85 35

34 2.81350275.80248753.791263719.7798260
16509.027 6345.8166183.918

6023.182 34

33 17.81332087.802302112.79107482.7796335 15506.101 6343.108 6181.229 6020.513

32 5.813138515.80211679*79088592.7794410 3503-376 6349.401 0178.541 0017.845 32

31 12.812956 € 5.801931 19.79569699.7792484 16500.651 6337.698 6195.853 60150177 31

30 8127748 ».80 : 745€ 2.79050799.7790558 ||6497.925 6334-9886173.1666012,509 30

29 1.81259203.801560417.7
9031889.7788630 5495.201| 6332.282 0172.479 6009.841 29

28 17.8124104 ).80137443.790129719,7786703 ||5492.477 6329.575 0167.7926007.174 28

27 5.8122282.801188513.789940419.7784774 5489.753 6426.870 6165.105 6004.527 27

26 7.81 2045513.80100317-78975129.7782845 15487.0296324.165 0166.419 6001.841 26

25 7-811863.80081717.789561819.7780915 115484.300 6321.459 0159.7333999:175 25

24 81168119.80063147.789372519.7773985 ||5481.583 6318.754 0157.0475996.509 24

23 17.811498 ).800445512.78918309.7777054 $478.860 6316,049 6154.362 5993.844 23

22 1.81131017.80025907.78899359.7775123 ||5476.138 6313.345 6191.6775991.179 22

21 7.8111334.80007353.78880399.7773191 15173-410 6310.641 6148-992

20 7.81095057.7998875.78861439.7771258 ||$470-694 6307-9386146.3085985.850 20

19 9.810768: 2.7997015 78842459.7769325 || 4467.973 6305.235 6143.6245983.186 19

18 9.81058547.799515112.78823489.7767391 ||5465.252 6302.532 6140.9405980.522 18

17 19.81940205799328& p 78804509.7765456 15462.531 6299.830 6138.2575977.859 17

16 9.810219 ; 2799142577787855119.7763521 16559. $ 10 6297.128 6135.574 5975.196 16

15 19.8100364 77989561 3.787665213.7761585 16457.000 6294.426 0132.8915972.533 IS

14 ».809853: 7.798769712.78747529.7759649 5454.370 6291.724 6130.2095969.870 14

13 17.8046702779858313787285119.7757712 ||6451.650 6289,023 6127.5 27 5967.208 13

12 19.809487.2.7983960 2.78709509.7755775 5448.939 6286.322 6124.845 5964.546 12

11 17.80930447.7982095278690489.7753836 6446-2116283.6216122.163 5951,885

10 17.809121798023778671469.7751898 3443.492 6280.9200119.482 5959.224

9 9.80893863-79783617.78652439.7749958 3410.7736278.220 6116.801 5956.563

8 7.80875472.79764982786334019.7748018 ||5438.055 6275.520 6114.120 5953.903

77.80857135.79746257.786143519.7746077. 5435.331 6272.620 6111.440 5951.243

6 17.8083874177972760 2.785953119.7744136 5432.620 6270.122 6108.760 $ 948.584

5 17.80820445.797089412-785762519.7742194 6429.903 6267.423 6106.081 5945.925

4 .80802037.79690247.78557209.7740252 16427.182 6264.725 6103,402 5943.266

3 13.87783793.7
967145

|7-785381319.
7738308 6424.469 6262.021 6100.723 5940.608

1.8076530 7.796527778519027.7736365 6421.753 6259.3296098.045 5937.952
1.80746982.796340470784999813-7734420 6419 0376256-6316095.367 5935.292

0 11.807286C|7.796153413.7848090 7.7732475 16416.721 6253.934 0092.6896092.689 5932.634

m
m
m
m
m
m

1

5988.514 21

10

II

9

8

7

6

5

4

3

2
2

1



Sines, and their Logarithms. 105

N 20 N. 27 1 , 24
L. 25

v . 25
1. 27

1

2

m
t
r
o

Q
M
A
N

7

8

7

8

9

IO
9

1

II

II

7
3
9
9
u
u
9
H
5

12

14

!

0

20

21

22

20

21

22

23
23

26

yines, ar.d their Logarithms
Deg. 53 , 52, 51, 50.

lo 20

W. 24

0364.54509,6 .. ?? 10L 2.060 1089.935 8.93678788.9717035 19.0052061 9.0374005

865.7290938.152 1013.335 1091.256 8.93738178.97227299.0057529
9.0374264

856.9131 939.382 10146131092.977
8.6379756 3.9728424 9.0062997 19.0384522 2

8.93856878.9734117 9.0368458 9.0389774
868.098 940,614 1015.388 1093.900

3

3

8.93916188.97397979.0073920 9.0395026869.284 941.846 1017.1661095.223
4

4

5
8.9397540897454769.0079344 19.0400272870.471943.078 1018.445 1096.547

871.658 944.3121019,724 1097.372 8.94034628-97511959.0084827 9.0405517 6

87 2.846 2945.5461021.004 1099,197
8.94093768.975682690090274 9.0410755

$ 74.035 946.781 1022.285 1100.524 8.94152908.9762497 19.0095721 90415944

875.22594800171023.567 1101.851 8.94211958.9768161 19:0101160 9.0421226

875.410 9 19.254 1024.849 1103.178 8.94271018.977382419.0106600 9.3426458
877.607 950.491 1026.132 1104.507 8.94329988.9779480 9.01120329.0431683
878.799 951.729 1027.410 1105.836 8.9438895 8.9785135 2.01174659.0436908 12

1879.9920952.9681028.7011107.16
6

8.94447838.979078319.01228909.04
42127

13
13

$ 81.185 954.208102909861108.497
8.9450672 3.979643119.0128315 19.0447345 14

15

8.94565528.980207117.0133733 9.0452557882.380 955.4491031.2731107.829 15

16

8.946243318.98077112.01391549.0457769833.575 956.090 1032.560 1111.161 16

8.94683058.9813344 9.01445629.0462975.17 884.771 957.9321033.8471112.494 17

18 885.967 959.1751035.1361113.828 8.94741778.9818976 9.01499739.0465180
18

2387.16510940.418 |1036-425 |1115.162 8.948C01018.982460119.01553779.0473379

19 19

888.363
8.91859048.9837226 19.016078 19.0478578961,662 1037.7151116.497

889.562 962.907 1039.006 1117.834 118.9491759-98358437.01661779.0483770

890.362 964.153.1040.2971119.170 8.94976158.9841460 17.0171574 9.0488962

891.962 90 5.100 1041.588 1120.508 8.9503462 984707019.0176,649.0494147

2+

8.9509309.98526799.01823539.0499333
$ 22.163 963.6-7 1012.582 1121.346 24

25 1894.365 0967,8951044.17611123.185 118.95151488.985828112.0187736
9.9504512 25

26 895.568 969.144 1045471 1124.525
8.952098218.9863883 9.01931 19 19.0509691

27 896.771 970.3941046.766 1125.866 18.95208183.98694789.01984919.0514864 27

28 897.976 971.644 1048.062 1127.207 8.95326488.98750729.0203870 9.9520036 28

29 899.181 972.895 1049-3591128.549 18.95384718.98806520.0209238 19.0525202 29

30 900.3871 974.147 1050.656 1129.892 18.954429418.9886246 9.0254807 19.0530368 30

31 3901.5940975.400 1051.955 0131.235 8.95501088.9891825 |9.02199699.0535528 31

32 902.801 976.653 1053.254 1132.586 118.7555922 8.5897404|9.0225330 9.0540687 32

33 994.910 971-9081054.554 "133.925 8.95617293.9902976 9.0230685 3.0545840 33

995.219 979.1621055.854 4135.270 8.95675358.99085489.0236039 9.0550993 34

906.428 980.418 1057.156 1135.617 8.95733338.99141129.0241387 . 9.0555140 35
907.639 981.675 |1358.45811137.964 5.9579131 8.9919675 9.0246735 19.0561286 36

37 2908.850 098299321059.7601
139.312 8.95849218.9925233 |9.0258076 6.0566426 37

910.062 984.190 1061.064 1140.66 8.959071118.99307909.02574166.0571566 38

39 90.275 985.449 1062.368 1142.011 8.95964938.99353 39 9.0262756.0576700 39

40 912.489 ] 986.708 1063.674 1143.361 8.960227518.994188870268084 60581833 40

41

913.703 987.93910649721144.712 8.96080498-994743090273411 6.0586961 41

42 914.91 989.230 1066.286 1146.0648.961382318099529728.96138238.99529729.0278738 16.0592088 42

43 0916.1340990.4921067.594) 1147.416 8.96195808.995850619.0284058 6.0597209 43

44 917.351
991.7841068.902 1848.770 8.9629355 8.99647419.0289378 6'0602329 44

45 918.568993.0181070.211 1150.124
8.96311128.99695689.02946916.0607444

919.986 994.282 1091.520 1151.478 118.96368708.9975095 19.03003046.0612558

47 921.005 995,5471072.331 1152.834 18.9642620 8.99806149.0309310 6,061766647

48 922,225 996.812 1074.142 1154191 8.9648370 9.99861349.0310616 5.0622774 48

49
1923.446 10,98.079 1075.454 1155.547 8.96541228.9991646 9.0315916 19.0627870 49

924,657 999'34611076.7661156.995 8.90598548.9997158 9.03212.16 19.0632977 50

51 925.884 1000 614 1078.080 1158.2648.966;5889.00026639.0326908 19.0638073 SI

52 927.112 1001.8331079-394 1159.623 8.96713225.00081682.9331800 19.0643168 52

53 928.335 1003.154 1080.7091160 983 8,96770489.0013666 9 03370 $69.0548257 53

5 % 929.560 1004.4221082.029 1162.3448.96827742.0
0191639.0342372

9.0653346 54

55 0930.7851005.694 1083.3411163.705 18.968849212.0024653
19.0347651

9.0658428 55

932.011 1006.965 1984.6581 1165.068 8.9694210 9.0030144 2.0352930 19.0663511 56

933.2381008.2
371085.970 1166.431 8.9699900 9.0035626 9.03582029.06

68587

934.465 1009.511 1087.295 1167.7948.97056307.2041109 9.0363474 9.0673663

59 935.693 1000.7851088.611169:1598.97113337.0046585 19.0368740 9.0678733 59

60 936.922 1912.060 1089.93511170.5248.97110357.0
04206119.5374075 9.0683803 60

Bbbb

m
m
m
m
m
m

m
m
m
m
m
m

38

Y

45
46

50

1

55.

57

57

58

58



106 & TABLÉ of Natural Verſed

L. 64 L. 63
N. 04OS

56

52

51

so

49

48

A Fable or Natural Verlei Pg. 65 , 64, 6 is 62 .

M | L . Os L. 02 it . 2 ; N. 62 м

60 19.7732475 |9.76145302.7 +941941-7372002 5932.93457,73.817 15010,208 467,095 30

59 12.773352519.761264719 749247217.730994 15929.977 5,7 . IST 5013.674 | 5 +5.5.703 59

58 19.772856317.7610662.749044519.7367878 5927.320 5708.5455611.060 5454.912 58

57 12.77266309.76
086769.7488426 ) 7365814 15924 •663 5763.910 5608.446 5452.321

57

56 9.7724689760669319-
74861042.7363750

5922.007 5763.2755605.833 5449.730

55 19: 7722747.760470719-7
48.437712

7361686 5913.35 5760.6105603.2205603.2205447.140 55

54 19.77 2079212760272119.74823542.7359611 ;$ 16.099 5758.000 5600.608 5444550 54

53 1 :77188427.76007339.74803267.7357554 5914.0445755.372 5597.996 5441.901 53

5217.7716893.7598746|9:74782992.7355488 15911,385 5752.738 5595.304 | 54 ; 9.372

51 2.771494 . 1.759675719.7 47627-17353421 503.731 5750.1055592.7739592.7735436.784

50 13.771299119.759476919-7474244|9.7351353 1159.6077 5747.472 5590.162 5434-196

49 9.771103919 75427797.74722151.7319284 5903.42, 5744.8395744.839 5587.5515587.551 5431.608

48 7.770908719.759278517-747918019.7347215 115,00-705 5742.207 558.7.941 5429.021

47 \9.77971339.7588797|2.74681502-7345145 115898.11 5739.5755582.3315426.434 47

46 9.77091859.75868067.74661269.7343071115895-465895046 , 5736.944 5579.722 54.23.847 40

45 19.7703225-
75848139.74

679942.7341
003

5892.801 5734.313 5577.113 5 +21.261 45

44 2.77012712.75828217.74620
639.733893

: 58,0.959 5731.082 5574.5045418.675 44

43 9.76993157.75808277.74605342.7336858 5837.507 5729.051 5571-896 5416.689 43

22 1.76973597.7578833 74579,719.7334785 1588.4.850 5720 421 5567• 288 5413.504 42

41 19.79954029.7576838|90745596377332711 5882*235 5723.794 5566.6805410.919

40 13.7693444 9.75748439.71539289-7330636 5879.554 5721.162 5564.0735408.335 40

39 9.7671486 4.75728409-74518932-7328560 115876.904 5718.533 5561.466 5405.751 39

38 3.768952819.757085097147851 2.7326 +39 1874.254 5715.907 3558.860 5403.167 38

37 19.76875689.7568
85

29.74478219.73
24408 5871.605 5713.270 5556-254 5400.584 37

36 9.76850089 75668549.74457
8419.7322331

| 15868.956 57100185553.
048

5398.001

35 9.763 36479.7561855
2.74437459.73202

52
15866.307 5708.021 5551.043 5395.419

34 976816879.7562
8502.7441721-7

318174
15853.656 5705-3945548.

438 5.92.837 34

33 2.76797249.7563
8562:743565 2.73160945861.

011 5702.767 3545.833 i 5390.256 33

32 9.707776219.75
58856974376252

731401415858.3
53

5760141 5543.229 5387-675 32

31 9.767579219.755
685419 7435587.7311

933 5855.715 5097.515 5540.625 31

9.707383519.75548539.74335479,73098525853.068 5694.8895538.022 1382.514 30

29 19.76718749 75528547.743150 ,19:7307769 15850:421 5642.2645535.419 5379.9337, 15850.421 5042.262 5535.419 5379.933 29

28 19.70699069.755084712-7429402 7.7305686 5847-774 5689.6395532.810 5377.354 28

27
19.76679409.754884:19.7427415773030035845.128 5687.0145530.214 5374.775 27

26 19-76659749.75468359.7425-749-73015195842.482 5687-3905527.612 5372.195 26

25 19.76640011 754483819.74233311972994333837.837 5681.766 5525.010 5369.018 25 .

24 19-7662940 9 75428289.7421234 |9.72973185337.192 5679.1425522.403 24

23 19-76600719-75408299.741924
17.7295261 $834.547.5676.5195519.808

5364-462 23

22 9.7058103|9.753881419.741719-19.7293175
$ 831.903 5673.8965917.203

5361.885 22

21 4.76561339 7536800 9.74151409.729.087
3829.259 5671.2745514.608 5359-308 21

20 19.765416 49.7534798.741304419-7280999
$826.315 5668.652 5412.0085356.732

20

19 9.76521939.753278912
741 1050|9.72869093823*972 5666.0305509.4095354.156

19

18 19.76502229.75307799.74090019.7284820
821 329 5663.409 5506,8105351.580

18

41

36

35

30

17

16

15

14

13

12

13

17
19.76482499.75 2870519740695119.7282729 $818,607 5660.7835504.212 5349.005

16 19.7046277 9°7526758/7.740493.19 7.280638 $816 0451 5053.1075501.6145346.410

15 97644304975247409.74028459.7278546 81304031 5055.5475499.016 5343.855

14 19.70423309.75227349.74007959 7276454 13810.701 5052.9275496.418 5341,281

19.76403559.752072173987459.7274360 l ; 08.120 5050 *307 5493,821 5338.707

12 1.763838197578708773906929.7272267 113805.477 5617-688 5491.224 5336.134
2

11 9763640519.75 :669219.7394638.7270172 ||$802.838.5645.019 5488.6285333.561

10 9.76344295 75146747739258417.7268077 15800 198 5642.451 5486.032 5330.988

19.763245119.75126637.73905283-7265981 (15797.558 5639.833 3483.437 5328.416

8 19.76304749.75106471.73834732-7262885 5794.9195637.215 5480.8425325.844

17.76284959.750863-7738641619.7261787 $792 280.5634.598 5478.242 5323.273

19076265179.75066139.738435917.7259689 115789.64 5631.981 5475.653' 5320.702

$ 19.76245379.7504594 73823011.7257590 | 15787.003 5629-365 5473.559 5318.131

4 1276225575.75025767.73802437.7255491 11578463651 5626-749547C-465 5315.561

313.76205767.750055019.737818377253391 ||3781.727 5624•1335467.872 5312.991

ź »-761859513.749853617737612437251 290 1779.094 5621'518 5465.279 5310.422

i 17.7616013749651515737406319.7249138 115776.4531 5018.603 5462.6875307.853

8 1.76146271.74944947-73720547.7247087 115773,8171 5616° 288 5460.0955305.284

1

JO

9

8

7

6

5

4

3

2

1



1

i

. 25 N 30 N. 31 L. 23 L. 29 Lo 30

O

Sines, and their Logarithms. 107

Sines, ar.d their Logarithms
Deg. 28, 29, 20, 3 !

N. 29
31 L M

171.524 1253.8031339 7401428 327 9.068380319.098229319.1270225 19.1548276

1171.8901755.2141341.2011427,820 19.0683867 9.04871759.1274937 19.1552829

1173.2571256,6251342,65311431.325
9.06939319.0992057 9.1279649 19.1557382

1174.624 1258.037 1344.113.1432.825 9.0698988'9.0996933 9.1284355 19.1561930 3

1175.993 1259.450 || 345.570 1434.336 2-0704046.9.1001 809 9.1289062 9.1566177
4

1177.362 1260,863 1347.0 27 1435.827 907090979.12066799.1293763 9.197 1920 s

1178.721 |1262,278 1348.486 1437-327 9.07141489.1011549 9.1298464 9.1575562 6

1

2

3

4

5

6

1

7

8

9

IO

II

12

1180.1021263.69311349,945 1438.832 19.07191939.101641419.1303 159 19.1580100

1181.473 1265.109 /13514091440.336 9.07242389.1021278 9.13078559.1584637
1182.845 1266.5251392.8661441.840 9.072922719.1026130 9.1312545 9.1589169
1184.2181267.94211354.3271443.345 9007343169.103099519.1317235 9.1593702

1185.591 1269.3601355.7891447851 9.373934819.10358489.13219209.1998229
1186.9651270.7791357.25211346.357 9.074438117.12407019.13266059.1802756

7

8

9

10

II

12

13

14

15

16

17

1188.3401272.19911358.7161447.365

1189.7161273.619 1360.180 14 :9373

1191.093 1275.9401361.645 114500881

1192.4701276.462 1363.1111452.391
1193.8481277.8841364.577 1453.90

1195.220 1279.3071366.0441455-412

5,0749407|9.10455489.1331284 19.1607278

6.37944349.10503952.1335964 19.1611800

6.07594549.1055236 9.1340637 19.1616318
6,076447413.106007819.1345311 9.1620835

6.07634889.1064913 9.1349980 9.1625347
6.677450219.10697499.1354648 9.1629859% 15

16

17

18
18

19

20

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

37
38

39

40

41

42

1196.606 1280.731 |1367.512 1456.923 9,07795107 1074578913593129.1634366

1197.980 1282.156 1368.9811458.136 9.078451819.107940819.1363995 19.1638873;

1199.367 1283.581 1370.451 1459.919 997895192.1084232 9.1368633 9.1943374 21

1200.749 1285.0071371.9211401.462 9.07945219.108905619.13732909.1647876 22

1 202.1311286.434 1373.392 146 2.971
9.37995472.109387519.13179439.1652373 23

1 203.514 1287.8621374.863 1464-192 |19.08045129.109869319.1382595 2.1656870 24

1204.898 12 9.290 1376.336 1456.018 9.083950219.1103500 9.1387242 9.1661362 25

1 206.283 1290.71911377.807 1467.525 | 9.08144919.1108318 9.13918899.1665854 26

1207.868 1292•149 1379.283 1467.042
9.0819475911131259.1390531.9.1670341 27

1209.0541293.5801380.757 1470.560
9.082445819.11179329.1401 173 9.1674828

28

: 210.4411295.01
11382.232 1472.079 9.28294369.1122733 9.1405809 9.1679309 29

1211.829 1296.4431383.7
081473.598 9.083441319.112753419.14104469

.1683791
30

1213.217 1297.876 1385.185 1475.119 9.0839384 |9,1132330 9.14150779.1688268 31

1 214,6061299:3091386.663 1475.540 9.084435619.1137126 9.1419708 9.1692745
32

1215.996 1300 744 1388.141 1478.161 9.98473219.11419159.1424334 9.1697211 33

1217 3871302.1791389.620 1479.684
9085428610.114670519.14289659

.1701689
34

1218.778 1303.614139140991481.207 9.08592459.115 :49 9.1433580 19.1706156 35

1220.1704305.05i 1392.580 1482.731 9.08642049.1156274 9.14382019-1710623
36

1221.5631306.4
88

1394.0611484.25
5

9.0869157 9.11610529.14128,
6
6.1715085

1222.957 1307.926 13959543 1485.731 9.38741119.1165
831

9.1447431 16.1719547
38

1224.351 1309.364 1397,025 1487.307 9.087905891170604 5.1452041 6.1724004 39

1225.74611310,804139
8.509

1488.333 9.08840059.1175377 9.1456651 16 172840 i 40
1227:142 1312,244 1399.993 /1490.361 9.08889409011801459.1

461256
6.1732913 41

1228.538 1313.6851401.477 1491.889 9.08938879.11849129
.1465861

16.1737365 42

1229.9361315.1261
402.9631493'418

6.0893822 9.11896 749.147016 16-1741812 43

1231.334 1316.569 |1404:449 1494.947 6.09.23758 9.11944309.1475060 6.1746259 44

1232.732 1318.012 1405.9361496.478
6.090868719.11991991

9.14796546.1750705

45
1234.132 1319-4561407.424 1498.009 6.09136169.120394& 9.1484248 6.1755144

46

1235.532 1310.900 |1408.912 1499.541
6.09189399.12086992

,14888376,1759581

47

1236.933 1322'3451410.401 1501.073 6.09234629.1213449 9.1493426 4.1764018
48

1238.3351323.79
1

1411.891 |1502.506
4.592838c9.1218

1949.1498010
19.176845 49

12397371325.2381413.38111504.14
) 0.09332979.1222939

9.1502594 9.1772883 50

1241.1411326.6861414.3731505675
6.093820819.1227679 9:1507172 19.177731 !

51

1242.545 1328.134 / 1416.365 1507,210 6.0943120 3,12324192.1511751 3.1781738
52

1213.949 1329.5831417.857 1508.746 6.294862519.123715319.1516324 19.1786161 53

1345.3551331.033 1419.351 1510.283 | 16.095293119
,124188719.1.520899

19 * 1790584 54

1246.761 1332-183 1420.845 1511.821 6.09578309,124661514.1525466 9.179500?

1248.1681333'934 1422.340 1513398 6.096272019.12513449.193003
4
9.1799419

1249.575 1335-386 1423.836 1514.898 6.096762519.1256057 9.1534597 9.1803832

1250.9841336.939 1425.3391516.438 6.097251719,126079091539101 9.1808245

1252.392 |(338.292 1426.8291517.978 5 097740519.126550719,1543719 19.1812653 59

1253.80311339.746'428.3271
519.519

92 ?0319 . ? 27022516.1010277 0.1817061 60

Bbbb

43

44

45

45

47

48

49

so

51

52

53

54

55

50

57

58

59

60

55

56

57

58

.



108 A TABLE of Natural Verſed

M
L. 59 L. 58 N.00 I. 59 Ngo

30

59

58

57

56

55

54

53

52

SI
>

47

41

40

39

38

37

36

35

34

33

Deg. 61, 60359,98 . A Table of Natural Verica

L. 61 L. 60 N. 61

60 72470872.71195719698970412-6857076 15305.28 5151.904 9000,000 4849,619

595724498317.7117539.64875112.68548735302.716
5159.300 4977.4814977.481 4847-126

58 13.724288019711538719.6,853222.68526.9 11300.148 5146.316 4974.9624844.633

57 12.724077619.711324-196983132 4.6850374 115297.58i 5144.273 4992.44448.12.141

56 13.7238671127111ng39 6780942.6848139 11 :295.614 5141.7301295.014 5141.7304989.926 4839•649
55 12.723656519.7108945.6978754 6845902 11 : 292.4471 5139.188 4987.409 4837.157

54 1972344597106797.69765589.6843065 11:289.881 5136.6164984.8924834.666

53.19.72323529.71046477.6974365|9.6841427 18287.315 5134.1055287.315 5134.105 4932.376 4832.175
52 2.72302447102497|9.69721749.6839189 284.750 5131.5644979.860 4829 685

57 2.722813617.7100346969699779.6836949 ,282 185 5129.023 | 4977-344 4827.195

so 7-7226037|3.70981959.69677829.6834710 ;279.620 5126.483 4974.829 4824.706
49 9.72239177096042.696558619.6822468 5277.050 5723.94349723144822.217

48 17.7221802|9.70938407.696339-19.6830227 1327494945121.434 4969.800 4819.729
.

47 12721909519.7°91736 696119219.6827984 15271.92, 5118.865 4967.286 4817.241

46 13.72175849.70895822.09589942.682574 : 115269*30C 5116.326 4964.773 4814.754
45 9.7215471 2.70874267.6956795|2.0823497 1206.803 5113.788 4962,260 4812.267

44 17.721335819.708527112.09545969.6821293 5264.241 5111,950 4957.7474809.785

43 1907211243277831143.695239519.6819007 5261.67, 5108.713 4957.235 4807.294

42 17.720912919.7080957269501946.6816761 $ 250 *1105106.1764954.723 4804.808

AT 19.729701319-7078799 9.6947992/9-68145,4 115256-557 5103.639 4952.212 +802.323
40 5720489819.70766417.69457909.68 : 2266 11:253.956 5101.103
39 1.72027814.70744890943587|9.6810018 15251.436 5098.569.6810018 ||5251.436 5098.567 4947.191 4797-354

38 7.7200063 9.7072321469413837.6307709
5248-8765096.032 4944,681 4794.870

37 3.719854519.707016 19.6939175 2.6805518 1:246.317 5093.4972463171 5093.497 4942.171 4792.386

36 9.71964209.70679997.093097312.6803268 521375 5090.963 4939.662 4789.923

35 27194306|2.7065836|2.693476012.6301015 115241.199 5088.429$ 241.199 5088.429 4937.1534787.420

34 71921869.70636745.69325579.679876+ | 1238.64 5085.895 4934.645 4784.938

33 19.719006519.70655 02.693035126796510 1 :236-083 5083.362 4932.131 4782.456

32 9.71879449.7059342-69281432:6794257 IS233.526 5080-8294929-630 4779.975
31 9.718582119.70571809.692593419.6792002 230.969 5098.297

30 3.71836989.7055015|9.69237242.6789747 ||5228.412 5075.765 | 4924.616 4775.014

2019.713157419.70528489.69219132.6787490 ||;225.850 5073.233 4922110 4772.534
286.7179450 9.705068119.69193022.6785234 /3223.300 5070.7024919.604 4770.054

27 19.717732519.70485129.69170897.6782976 ||5220.745 5068.171

26.3.71751999.70463447.6914871 9.678071 ? 115218 195 5069 •641 |

35 9.7173072270141742.69126639:6778458 1:215.635 5063.111215.635 5063.1114912.089 4702.618

22 19.917094519.70420047.6910449,6776198 ||: 213.081 5060 582 4909.585 4960.140

23 19-71688179.7039833|9.6908233.6773937 5219.527 5058.753 4907.08: 4757.663

12 1.7166688|9.70376619.09060179.6771676 |15207.974 5055.524 4904.578 4755.186

1 1.71645599.70354899.69038009.0769413 || 295.12 50$ 2.990 4902.075 4752.710

20 197162429970333169.69015839.6767150 15202.868) 5050.468 4899.573 4750.234

19 19.716029812-70317432.63993652.6764886 115200°316 5047.941 4897.071 4747.757

is 19.71581869.7028967965971469.6762622 || 5197-764 5045.414 4894.570 4745.284

17 19.715603419.70267929.68949269.6760356 ||$ 195.213 5042.887 4892.069 4742.809

16 19.7253901197024616|9.68927009 0758090 || 192.662 5040.361 4889.569 4740.335

15 19.71517679.7022439 |4.68904849.6755823 115 190.112 5237.835 4887.069 4737.861

14 19.714963319.7020262.68382639.6753555 115187.56. 5039-3104884.569 4735-388

i 19.714749819.70180830886040|9.6751286 ||3185.01: 5232.785 1 4882.070 4732.915

iż 9 :714536219.00 :5905126883817|9.6749017 ||5182 46. 5o3o.266 4879.571 4730,443.

m 190714322519.7013725|9.68815922.6746747 13179.914 5027.7364877.073 4727.971

10 10.71410899.701154519 •68793689.6744476.5177.365 5025.212 4874,575 4725.499
9 19.71389502-70093639.68771411.6742294115174.817 5022.689 4872.078 4723.028

8 19.21368129.70071826.6874915 |7.673993215172,269 5020.1664869.581 4720.537

7. 19.71346729.70049952.687268620737659.15169.722 5017.644 4867.0844718.087

6 971325356.70028169.6870469.6735385 115167.175 so15.1224864.588 4715.617

s 19.71303929.70006317-6868231126733110 ||5164.629 5012,6014862.092 4713.148

4 71282509.699844717.0866002.6734835 15162083 so10.080 4859-997.4710.679
371261089.69962711.6863771196728558 15159.538 9907-5594897.102 4708.211

23-71239659.6994075|768615415.6726281 ||3156 993 5005.0394854.607 4705-742

1 17.712182119.699188717,6859305-6724003 31540448 5002.519 4852.1134703.275

• pp.7119677| .6989700| -685707026721725 1191.994 5000.000 4849.619 4700.808

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

il

10

9

8

7

6

5

4

3

2

1

O



Sines, and their Logarithms.
109

.
N. 35

L. 32 L. 34 L. 35

O

I

2

3

4

7

8

1

1

}

Deg . 32, 33, 34 , 35 . Sines and their Logarithms.

M N.32N 33 N. 31
L. 33 M

01519.519101329111703 624 1808.187 7.817001 |2.20771369.23290079.2573136

1921.0611617.8791711.250 1813.148 12.1821465 |
7.20812979.23331379.2577141

21522.603 1616.464 1712.87511881.818 2.18258689.2585661 9.2337267 9: 2581145

311524•141 1618.250 1714.5071813.1887.183626519:2089919 9.2341392 19.2585143
4 1525.6911619.637 1716 13018150159 19 18346659.20941779.23455189.2589147

$ 11527.235 1621.2251717-700 |1816.831 2.183905919.20984319.2349639 992593143 5

611528.781 1622.813-719.397.818.902 1.18434529.21026849.2353761 962597140

71530.3271624.4021721.029 1820.178 2.18478412.2106933 9.2357898 19.2601132

8 1531.8741625.9911-722 665 |1821.819 2.18522309021111829.2361995 19.2605125

1533•421 1627.582724.292 :823-5241 2.18566149.2115421 9.2366108 19.2609113
910 1534.970 1629.173 1725.920 1825.199

2.186599892119671 9.2 370221 9.2613102 10

11536.319 1630*764 1727 5601826.875 19.1865377 9.2123911 9.2374329 19 2617086 11

121538.068 1632.357 1729.1941 828.551 9.18697569.2128151 9.2378438 19.2621071 12

13 539.619 1633-9501730.830 1830.228 9.1874131 9.2132387 9.2382542 9.2625051 13

14 11541.1701635.544 1732.460.831.900| 19.1878505 9.2136622 9.2386647 19.2629032 14

.

16 1544.274 1636.734 1735.7431835.261 9.1887245 | 9 :2545084 19:2394844 19.2636985 16

12 11345.8231040.339 1737.3781836.9 +41.9.18916109.2149310 19.2398943 19.2640951 17

1s 1547.3821641.920 739.017 |1838.6245.189
59749.21535379.2403038 3.2644929

19 1548-936 1643-524 7400571:810.305 ) 19.1900335 9.2157759 19:2407130 19.2648898 19

20 1550.4921015.122 1742.297 1841984 919046959.2161981 9.2431222 19 : 2658266 26

21 1552.048 1646.1211743.9331843.6709.1909050 9.21661989-2415309 9.265683121
221553.605 1648.320 1745.5801545.353

9.19134069,2170116 9'2419396 13.2660795 22

23 1555.162 1649.920 1747.222.1847.037 7.191775619:2174529 19:2423480 7.2664756 23

24 1556.7211651.521 1748.3651818.722 2.19221079.21788429-2427563 9.2668716 24

25 1558.280 1653.1237505091850.407
9.192645319-2183051 9.2431642 9.2672673 / 25

26 1559.839 1654.7251752.153 1852.094 19.1939.1930799 9.2187259 9.24357219.2676729 26
27 1561.400 1656.3281753.795/1853.780 9.193514019:21914639.24397969.2680582 27

28 1562.901 1057 9321755.414.855.4652-19394829-2195068 9.21438779.2684534) 28

29 11564.5231059.537 1757.097 :857-256 5.194351819-2199867 9.2441941 9.2688483 29
30 1566.086 1661.1121758.738 |1858.845 7.194815519.2264067 9.24529129.2692431 30

31. 1567.649 1662-74 1760.386 1860.534 19.195248719-2208262 9,24560789.2696376 31

32. 1569.213 1664-3579762.0351862.223 19:195631919:2212458 9.2460145 9.2700321 32

33 1570:7781665.962 1763.684.863.210 5.1961146 9*2210619 3.2464204 9.2704251 33
34 1572.343 1657.570 1765.331|1565.607 9.1965473 9.2220839 9'2468 269 9.270820234
35 1573.909 1669.178 1705.9851867.299 2.1939795 9'2225026 9.2472327 9.271213935

3611515:47% 1670.7881765.636 1868.992 19.19741189.222921292176385 9:2716075 36

37 1577.044 1672.398770,2881870.686 17:19784369.223339
2.19784369.22333959.24801399.2720008 37

38 1578.6121674.0091-771.941 |1872.380 12.1982754 9.22375779.2434493 9.2723941 38

39 1530018111675.6201773.59511874.075
12.193706719.2241754 9.2488543 9.2727870 39

40 1581.751 1677.2321775.2191875-771
3.1991380 9:

22459329.24925939.2731799 40

41.1583.3211678-845776.90 1 :877-468 | 199568994225010S 19-2496619 9.2735724 41
421584892 1680.454177864631879•!65| 1.1994987 9.2294279 9.2500584 19.2739649 42

43 1586.464
1682.973780.2161880.863.9.20043019.22584489.2504725 19.2743570 43

44 1588.037 1683.688 :781.8731882.561 5.200860519.2262617 19.25087679-2747491 44

45 11589.61016853041783.531 18846263| 19 201270419.2266781 19.2612805 9.2751408 45

6 1591.184 1636.920 1785.189 1885.960 19.20172049 2270910 9.25168429 275532546

47 1592759 1688.5374786.8481887.651
9.202149819.2275 106 9.2520875 19.2759238 47

28 1534.334 1690.155-783.508 1889.362 13.20257939.22792569.2524909 9.2763151148

49 1595.910 1691774 1790.16811891.05.192230083 9.2283422 96.2528938 9.2767061 49
5015974487 1693.393 1791.8301892-765 15.20343739.2287578902532967 19.277097050

51 1999.064 1695 0131793.49.41891.4705.2038659 9.2291729 9.2536992 19.27748751 51

52 1600.643) 1696.634 1795.154.1876.574 19.2042914 9.2235881 9.2541017 19:2778783

53 1602.222 1698255 1796817 4897:87815.27472239.23300289.2545038 5.2782683 53

54 1603.801 1699.897 179848103991584135.20515069.2304175 9.7549959 19.2786584
54

5516050382 1701.500 1800.146|19011292 | 15.20557823.1308318 9.2553976 19:27904821

56 1606.963 1703,123 1831.811 1902.976 1.20600589.2312461 17.255709319'2794380 56

57 1678.545 1704.748 1803.477 1904.7247.20343307.2315600 9.2561106 9.2798273 57

581610,127 1786-372 1805.144 1906.41217.23686229.2320738 9.250511919.280215758

59 1611.710 1707.998) 1806 :84 |1908.121 9.207286919.2324372 9.25691279 2806657159

60 1613.294 1709.624 1838.489 1909.830 17.20771363.2329007 9,257313692879947 60

3

52



110 À TABLE of natural Verſed

L. 56 L. 55 L. 54 N : 57 N. 56
N.SS N. 57 M

56

S
H
7
8
2
8
9
4

48

46

43

38

Deg. 57, 56, 55, 54 .
A Tabie of Natural Verſed ,

M L. 57

60 9.6721725 9.65835589.6442480 9.6298412 4700.808 4553.510 4408.07' 4264,236 1 60

59 9.6719445 9.55812309.6445109 9.62959844698.341 4551.1711405.000 4261.853 59

58 19.6717165 9.6578903|9.6437732 9.6293557 4695-8754548.732 1403.2494299.471 58

57 9.6714883 9.65765749.6435354 9.6291127 4693.409 4546.2931400.8394257.089 57

56 9.6712372 9.65742459.64
32975| 9 6288698 4690.9444543.

85514398.429 +254708

55 9.07103199.05
719147.643059

5
9.6286267 ||4688.479 45414141366.

0194252.328
55

54 9.6708636 9.65695839.6428215| 9.62838364686,015 4538.986 4393.610 4249.948 54

53 9.6705751 9.656725112.6425833 .6281403 || 4683.551 4536.543 +391.20214247-563 53

52 12.67034679.05647186.6423453 9.62789704581.087 +534.108 4388.794 4245.189 52

51 19-6701181 9.65625849.6421068 9.3276535 || 4678.624 4531.672 4386.386 4242.810

so 19.6698895 9.656025-9.54186
85) 9.6274101 4676,161 +529.237 438 3.9794240.432

50

49 15.6696601 9.65579159.6416299 9.62716644073.971526.362 +381.573 4238.04 49

48 19.609431919.65555799.6413914 9 6269228 4671.237 +524.368 4379.16714235.677

47 9,6692030 9.65532449.6411527 ) 9.62667904668-770 4521.934 +376.761 4233.309 47

46 19.6689741 9.655050 :19.64091419.62643521 4666.315 +519,50: 1 +374.350 4230.924

45 19.6687450 |9.65485069.6406752 9.626191214063.855 +517.063 +371.951 4228.548 45

44 19.06851599.6546227|9.6404364 9.3259473 4661.39514514.630 1339.547 4226.173 44

43 19.6682867 9.65438869.6401973 9.6257031 4658.935 1512. 204 +357.14342 23.798

42 9.6680574 9.65415469.6399583 9.0254539 4056.476 +599.772 4364.740 4221.424 42

41 19.6678280 9.6539204 263971919.625214614554.017 +507.341 1362.337 4219.050
41

40 9.66759869,6536861 9.63948.00 9.6249703 | 4651.55y +501.910 +359.934 4216 616 40

39 19.6673691 9.65345189.6392400 9.62472584649.102 +502.480 +351.5324214-303 39

38 19.06713959.6532.745.6399012 9.6244813 4646.645 +503.05 +355.131 4211.931

37 19.66690969.6529828|2.6387617 9.6242366 4644°188)+497.6 21 +352.730 4209.557 37

36 19.6666801 9.6527483|9.6385222 9.6239919 4641.732 449 5*1924350.3504207.103 36

35 9.6664502 2.65251369.6382825 9.62374714639-270 +492.764 +347.930 4201.817 35

34 19.66622039.6522789.6380428 2.623 ;0224636.821 14993301345.5314202.447 34

33 19.6659903905204402.63780399.6232572 4634.3661487.9391 +343.132 42 10.077 33

32 19.6657603 9.65180929.63756339.02301224631.912 +485.482 +349.734 4197.708 32

31 9.0655301 9.651574119.6373231 9.6227072 || 4626.458 4483.050 +338.3364195-339 31

30 9.6652989 9.65133919.63708309.
62252184627.004

1480.630 | +335938 4192-970 30

20 19.66506959.65110
39

|9.6368428 0.62227644624.5
51

4478.205 4333.5444199.602

28 19.6648392 9.65086879.636601
69.6220311

4622.934475.7861
4331.1

+4 4188.234 28

27 1.6646087 9.65063336363623
9.6217855 4328,7484185.867

26 19.6643781 9.65939809.6361219 9.6215400 4617.194 +470.931
4326.352 4183.901 26

25 19.6641475 9.65016259.6358813 9.621294214614-7441168.507
432 3.957 4181.135 25

22 19.66391689.64992699.6356408 9.6210485 114612.291 1465.084 ) +346.562 4178.770 24

239.66368639.64969129.6354001 9.92030204605.841 4763.652 4319.1684176.405 23

22 19.6534552 9.64945599.63515949.320
;567 || 4607.391 4461.245 +316.774 4174.041

9.63491059.3203106469.4.942 4438.818 1314.381 4171,671

20 19.6629932 9.64398397.6346776 9.620 645 14602.193 |4455397 1311.9884169.313

19 10-6627620 9.61874789.6314366 9.6178,83 || 46.0.07514753.376 +309.596 4166.950 19

is 19.6625309 9.64851189.6341955 9.6195720 ||4597.5911451.3581307.201 4164,388 18

17 19.6622998|9.64827502.6339543 9.6193250
4595.1434449.136 +394-813 4162.226

17

16 9.0620683 9.6480394/2.6337131 9.6190792 || 4592.702 4446.7174302.422 4159.364 16

15 19.6618368|9.64780319.6334717 9.6188326 4590.2554441.29614300.3324157.53 15

14 9.66160539.6475667|9.6332303 9.61857601587.8094441.8811277.612 4155,141 14

13 19.66137379.64733029 6329887 9.5183392 14585.3634437-452 +245.253 4:52.732 13

12 19.6611421 9.64709379.6327472 9.6180924 4582.9181437.044 ) -292.854 4159.422

11 19.66091039.64685700.6325054 9.6170454 14580-473 4734.627 4293.176 4148.063

10 19.66067859.6465204 9.63226371 9.6175985 14578 028 4432.211 /1288.0884145.705

19-6604466 9:646383514,63202189.6173513 +575.584 /4429.79 +285.701 4143-347

& 19.6602146 9.64614679.6317199 9.6171042 4573 141 4427.378 1203.31414141.990

7 19.6599825|9.64590979.5315378 9.6168569 +570.6984424-764280.9284138.633

6 19.6597504|9.645672615.63129579.6166096 4568.255 4422.5481278.542 4136.276

5 19.65951819*64543559.6310535 9.6163621 4555.813 4420.1344275.15614133.920 5

a 10:659285819.645198319.6308112 9.616114614563.374 4117.724273-7714131-564
319.6590534 9.64496097.6305688 9.6158669 ||1560-930 4415.307 4271.387 4129.200 3

29.63882109.6447230|9.6303264 9.61561924558.499 4412.894 1269.003 4126.855

11906383884 9.644486117.6300838 9.61537141556.050 4410 482 4206.619 4124.501

0 19.65835589.64424867.6298414 9.6151235 114553.610 4408 07 4264.2334122.148.

29

4619.646 +473.355 27

21 19.6632242 9.6192

22

21

20

12

al

10

9

8

7

6

4

2

O



Sines, and their Logarithms.

N. 36 N. 39 L. 39

o

a
m
i
n
o

eg . 35, 37 , 38 , 39..
Sines and chcir Logarithms.

M W. 37
N. 39 L. 30 L. 37 Li 30 м

o 1909.8302013645 2119.08.2228,57 9.28099 47 9: 3039829 9.32631309.348 205 O

ī 1911.540) 2015.396 2121.884|2230.371 9.281383319 :30 + 2603) 9:3263805 9.3483771

2 1913.25 1 2017.147 1123.4702232, 203 9,28177209430473769.327047
3

93487337

3 1914.963|2018.900 -125.2682224.035 9.2821632 9,3051147 9.32741309.3490899 3

4 1916.675 2020'6532127.001|2235.868 19 282548419.3054917 9.3277809:3494462 4 .

511918.386.12.22.406 -128.8552237.7029.232936371305
8633

9.3281450 9.3493021

6 1920.101 2024.16121306502234.536 19.283324112.30624569.3285121
9'3501980

2 1921.8152025.9162132.4452241.
37 9.28371619.3066213 9.3288778 9.3595136

8 | 1923'530 /2027.6712134.241.213.20 9.28109947:336997 %.32924341 9.3508692 8

1925.246 2029. 128-136 037 22454043 9.28473019.3073735 9.32960881 9.35122459 9

lo 1926 962 2031.1852137.335 2246.872 9.2849732730774,4 9.329974 ) 9.3515798 10

u 1928.679 2032.942 2139.633 2248.717 9.285259919:3081259.33633919.3519347

121930.3972034.737 | 2141-4312290.550 9.2856456 30830065-3307042 9.3522891 | 12

13 1932.1152036.46 2143.2 30/2252.39-19:25003299.30887589-3310688 9.352644313
14 1933.8342038.220 214.0302254.23. 9.28541929:3092510 9.3314334 9.352998914

is 1935-5542039.9302146.8212256.074
19.28680523095258 9.33179779.3533532 15

16 1937.274 2041.741|1143.632 2257.914 9.287191119315.0007 9.3321620 9.3537075 16

17 :338.995204345032150-434 /2259.750 9.2875767 9.31035729.3325260 903540614 17

18 1940.717204 ;.263 |2152 2302261.595 9.287961219:31074 )51 9.3328909 9.35444541 18

19 1942.140 2017.0282154.039226364419.28834749.3111238
%.3332530 9.3547690 19

20 1914,163 /2018.7924155.0 +32265.284
9888732019.31149799.33361729.3551227) 20

21 1945.98712350.55021570482167.128
9.28911749.31187169.33398059.355476621

22 1947.6112952.3222159.4532268.973-2875022
31224543337343 9.3558293 22

23 1949.3361.054.087216..259 2270.918 2 289885673123188 23347067 9.3561823 23

24 1951.062 205508542163.265 2272,654 »•2902711 9.3129,229.33503979.3565353 24

25 1952.789 2357.6212164.873 2274.5!! 2.2906551 19 3133653 9.33543239.350888025

20 1954:5182059.389 21660802276.358 9.291039219.3137383 9.33579 199.357240026

27 1956.214 ) 206 1.157 2168.4892278.206 9.2914229 9.314111019.336-571 9.3575930 27

28 1957.972 2062.9262170.2952280.055
9.291806519.3144337 9.33681949-35794531 26

29 1959.701 2064.6902172.1032181.904
9.292189819-3148551 9.33688139.3582973 29

30 1901.431 2066.4072173.91812283.754 9.5925731193152284 9.3372432 9.35854941 30

31 1963.164 2068.238 |2175.370 2285.695 9.29295699.315600+ 9.3376018 9.3590011 31

32 1904.893 2073.11 |2177.4512287.455 9.29333979.3159724 9.33796649.3593528

33 1966.645 | 2071.7822179.534 2289.308 9.2937215 |9 31634409:33832779.3597041 33

34 1963.358126734555 2181.167 2291-160 9.29410.119.316715693336889 9:3600555 34.

35 1970-091 2075.3292182.38111293.214
9.294486219931708699.3390498 9.3604056 35

36 1971.8252077.104-184.792297.868
9.234868419.3174582 9.37941071 9.360757636

37 1973.560 2078.8792136.61€ 2296.722 9.2952502 9.31782919.3397713 9.36110841 37

33 1975.29 % 20 %0.6552188.4202298.577 9.2956320 9.3182000 9.3401319 9.361459138

39. 1977.631 2082 431 -14.30243 2300.433 9.295013519.31857069.3404921
9.36180951 39

40 1978.76 :084-208, 2192.0002392 291 9.236394919.3189413 9.3408524 9.3621599 40

41 1940.505 2085.996 2192.577 2304 147 19.29677609.31931139-3412123] 9.3625100 41

421982.2412087*7652195.9952306004 9.297157019.3193815 | 9.3415722 9.3628601 42

43 | 1983.982 2089.544419705152307.853-19.2975377
9.32'30517 9:3410318 9.3632399 ) 43

441985.722 2091.324 )4199-335 |2309-722 9.297918 + 9.3204213 9.3422913 9 3635597 44

45 1987.462 2093.10112201,655123115582 9.2932987 19.32079089.3426506 9.3639092 45

16 1989.203|2094.885 2222 9762313*-42 2.27867909.3211603 ):3430098 9.364258646

47 1996.944 2096.667 2204.795/2315.303 19.299059719.321529 + 9.3433687 9.3616078

18 1992.686 2098.4502206.6202317,1059.29913899.32189869.34372769.3649569
48

49 ( 1994-12912100.233 |22.8.14323170027 9.29981859.3222674 9 :3410862 9.3653957 49

50' 1996.173 | 2102*017 2210.2072320.89 9.3001981-3226352 9.3444448 9.36565461 50

57 |1997.917 2103.8022212.090 2322.754 9.300577319.3230047 9.34480399.3660031 si

52 : 1999.662 2105.9872213.910 2324.618 ) 9.300950517.3233771 9.34516129.366351652

53 2001.407 2107.3732215-7422326-4931 19.3013354 9.3237412 9.34551919.3666998153

54. 2003.154 /2109.1592217-56,2328.348 9.30171429.3241094 9.3458770 9.3670480 54

55.2004.900 2110 946 2219.390 2330.215 9.30209279-3241771 9.345234693673959 55

56,27066482112.734|2221.2232332.082 9.30 24713 9.3248449 2.3405921 93677437 56

57 207863962114.5232223.05.2333.919 9 30281939.325212319.34694949.3630913 57

58.2010.1452116.312 |2224,8302335.817; 9.30322749.32557979.34737679.3684389 58

59 ) 2011.8952118,1022226.7102337.686 9.3036051 9.32594689.3470636 9.3687861 59

60 2013.6452119.8922228.5402339.556 9.3039829 9.32631389,34802059.3391334 60

32

47

. -



112 A TABLE of natural.Verſed

L. 52 L. 51 L. 50 N° 53
N. 52 N. 51 N. 50

98

57

56

49

48

45

Deg. 24, 25, 26 , 27.
A Table of Natural Verſed ,

MM L 53 M

60 9.6151235 2.60008497.5847139 9.5689987 4122.1483981.850 13843.3813706,796 6 )

59 9.614875519.599831417,5844548 9.5687337 4119.795 3972.527 3341.093 / 3704.536 59

58 9.61462759.5995779 |7.5841957) 9.5684688 4117.442 3977.204 )3838.802 3702.276

57 19.614379319.59932432; 58393641 9.59820364115.090 3974.882 3836.5113700.017
56 9.61413119.59907069.5836771 9.5679385 4112.7383972.561 3834.220 13697.758

55 19.0138827 9.59381687.58341769.5675731 4110.38713970.210 3831.930 3695.499 55

54 9.6136343 9.598562519.5831581 9.5674078 4108.036 3967.920 3827.641 3693.241 54

53 19.613385719.59830897.5828984) 9.5671422 4105.686 3965.603827,352 13696.y84 53

52 9.6131372 9.59895459.58263871 9.56687684103.336 963.281 3825.054 13683.727 52

si 9.612888419.597800719.5823788 | 9.5666109 ||4100.987 3967.9623822.770 3686.471 51

So 9.61263979.597546419.58211909.56634514098.639 3959.6433820.485 3684.216 50

49 9.61239079.597292319.5818589 9.5660792 4096.291 3956.325 3818.2013681.961

46 9.612141819.59703769.58159889-56581324093.944 3954.0083815.915 3679.907

47 9,61 18927 9.596983119.5813385 9.5555471 4091.597 3951.6913813.629
36770453 47

46 19.01164369.595528519.5810783 9.505280414089.250 3949.375 3811.344 3675.200 46

45 19.61139439.59
6273719.580817

8
9.50595641208

6.904
3947.056 3809.00 3672.947

44 19.611145119.59601899.5805574 9.564748214084.5583944.74538-6.776 3670.695 44

43 9.61089569.59576409.5802967 9,5644817 4032.28313942.43013804.492 3668.44 43

42 9.61064619.59550909.5800361
9.5642151

4079.868 3940.116 3802.2093665.192 42

41 9.6103965 19.5952539195797752 9.5639484
4077.5243937.802 3799.9263663.941

40 9.6101469 9.594998719.5795144 9.5636816
4075.18013935.4893797.3143661.690

40

39 9.6098970 19.59474349.5792533 9.5634147 4072.837) 3933.1783795.3
62 3659.440

39

38 9.6096472 9.59448817-5789923 9.5631477 4070.4953930.864 3793.0813657.191

37 19.6093972 9.59423259.57873119.5628895 14268.153 3928.552 3790.8013654.942 37

36 19.609147219.5939770
9657846y89.5626134 4065,811 3926,2413783,5213652.694

35 19.6088970 9.593721312.5732084 2.5623452 || 40630470 3923.931 3786.242 3650.447 35

34 9.6086468 9.59346569.5779470 9.5620787 || 4061,129)3921621 3783.96313648.200 34

33 19.60839659.59320979.5776851 9.5618111 ||4058.789 3919,312 3781.685|3645.95 33.

32 9.6081461 9.5929538 9.5774237 | 9.5615436 || 4056.449 3917.003 3779.401643.78 32

31 19.6078956 9.59269779.5771619 9.5612758 4054.1103914.694 3777.130 3611.46
31

30 19.6076450 9.592441719.5769001 9.5610080 4051.772 3912.3863774.8543639.
21

%

SB
29 19.6.739434.59218549.5766381

9.5607401 4049.434 | 3919.078 3772.57813636.974

28 9.6071346 9.591929119.5763761
9.5604721

40475963907.774
3770.3323634.730

27 9-6068927 9.59167279.5761139
9.5602040

4044 7593905.464 3768.02713632-487 27

26 9.6066417 9.59141629.5758527. 9.559935814342.422 3903.55837656752 3630.244 26

25 19.60639079.5911599|9.57558931 3.5596674 ||4040,036 3900.853 3763.478 3628.001 25

24 9.60613969.592902919.5753269
9.5593991

4037-7503898.5483761.204 3625-759 24

22 19.605888319-592646119.5750643 9.5591305 4035.4153896.244 37 ; 8.931 3623.518 23

22 9.60563709.590389319.5748417 9.5588619 4033.081 3893.940 3756.058
3621 278

21.9.6053856 5.560132257453899.5585932 4036.747 3891.6363754.386
3619.038

20 9.6051341 9.58987529.5742761 9.5583244 4028.414 3889.333|37 ;2.115 3616.799

19 196043825 9.5896180 9.5740131 9.5583554 4026.0813887.0303749.844 3614.563

18 19.60463089.589360819.5737502 2.5577864 || 4023.749 3884.7288747.574 3612.322
18

17 19.60437909.589103419.57348709.5575173 4021.4173882.127 3745.30413619.084

16 19.6041272 9.58884602.5732218 2.5572481 4019.083 3883.121 3743.03413607.847 16

15 19.6038752 9.588588419.5729604 9.5559787 4016.75413877.827 3740.765360 5.610 15

14 9.6036232 9.58833089.5726970 9.5567393 4014-4233875527 3738.4973603.374 14

13 9.6033710 9.58807309.5724335 9.5564397 4012.0933873 278 3736.2293651.138 13

12 9.6031188 9.587815319.5721699 9.5561701 4009.763 3870.9293733.96213598.903

11 19.602856419.587557319.5719053 9.5559004 4037,434 ) 3868.631 3731.6953596.658

10 9.6026143 9.58729933.5716423 9.5556300 4005.1063866.333 3729.428 3594.434

o 19.6023615 9.58704129.5713784 9.5553606 ||4002.778 3861.035 3727.1023592.231

8 9.60210909.586783019.5711144 ) 9.5550906 4C60.45113861.739 3724-8973589.958 3

7 19.60185629.586524735708502 9.5548204 3998.1243859,4433722.532 3587.736 7

6 9.6016035 9.585266312.57058519.5545502 3995.7983857.147 3720.368 3585.504

5 19.60135069.5860078 2.5703217 9.5542798 3993.4723854.8523718.1 5.3583,272

4 9•6010970 9.58574929.5700573 9.5540094 3991•1473852.5583715.81213581.041 4

3 19.60084469.58549059.56979289.5537388 3988.821 3850.264 3713.5803578.811 3

2 19.0005914 9.5852318 9.5695282 9.5534681 | 3986.4983847.970 3711.318 3576.581

19.6003382 958497289.5692635 9,5531973 398 4.1 74 3845.377 3709.0573574.352

0 19.0000849 9.584713919.56899879.5529265 3981.8503843.385 3706.7963572.124

w
w
w
w
w
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Sines, and their Logarithms.
113

L. 43
N. 42

N. 43
N. 41

L. 4 )
M N. 4? O

1

Pep. 40, 41 , 42, 43.

Sines and their Logarithms.

41
L. 14

M

2339-556 24 ; 2.9042508.55- 2686.463 9.3691334 9.38069 9.40968839.4291803

T2341.425 2454.81312570.4992588
.447

7.30948039.39 0183 9.41001739.4695015
223432962456.72

2
297 2.442690.43 9.3678272 9.3903501 9.4103462 9.4298220 2

32345.1682458.6322
574.39-2692

417] 9.3701739 9.3906935 | 9.4106749 2.4301424 3

4 2347.0402460*543 2576 3422694.40319 37052059.3910309 9.41100369.4304646

512348913 2462.454 2578.2922096.390 19-3708563| 3.3913681 94113 ?209-4307827 5

6 2350.7862461.36625
82422698.377

9.3712111 9.3917052 9.4116603 9 :4311026 6

72352.6602466.27925
82.193

|2700.364 9.371559119-3920421 91119885 9.4314224

8 2354'53512468.192 2584.113 2702.354 9.371905119.3923789 9.41231669.4317423 8

92356.410 2470 .0625 6.0952704.343 19.372250819-3927155 9.4126444 9.4320617 9

16 2358.286 2472.0202588.0472706.33219.372596419-3930520
9.41297229-4323811 16

11 2360.162 2 473'935 259.000 2708.323 9.37294181-3933882941229089.4327004
) 11

12 2362.042475.85712531954
27 10.314 9.373287293937245 9.4136273 96433019512

1312363.918 2477.7672593.9082712.05 19.37363239-3940601 9.41395769.433338513

14 2365.296 2479.63412 95.8632714.297 9.373977319.3943964 9.4142018 9.4336574 ) 14

15 12307.6752481.6022597.8192716.29
9.37432219.3947310 9.4146088 9.4339761 15

16 2369-555 | 2483520-599.775 2718.284 9.37456589.39506779.4149357
9.4342948 16

17 2371.436 2 +35.439 2701.732 2720.278 9:37501139.39549319.41526259-4346132
17

18 2373.317 /2487.359129-3.68912722.272 2.375355719.3957384 9041558917.43493 6 18

19 2375.198 2489.279 2605.6472724.26 19.375699319.39607359-41591559.4352497
19

20 2377.0812491,200 2607.6032726.264 9 376 44019-39640359.41624199.4355678
20

21 2378.9642433.121 2639.565 2728.26 0.37638789.3967433 9.41656819.4358857 21

22 238.84312495.013 2611.525 2730,257 9.3707316 .3970781 941689449.4362035 22

23 2382.732 2496.966.2613.485 2732-255 93770751 9.3974125 | 94172199 9.4365212 23

24 2281,617 2498.389 2015-4 + 7 2734.25319.37741869.39774709-11754589.4368387
) 24

25 2386.503 2500.813 2617.408 2736.252 9.3777618903989812 9.4178715 9.437150125

26 2385.3892502.738 2019.371 2738.2521 19-3781050 939841549.4181970 9.4374734 26

27

2390.270 -504.663 2021.334 2748.25219.37844799.39874939.4
185223

9.4377994 27

28 23921632506.589 2623.297 2742.25319.378790819.39908319.4
188475

9.4381075 26

29-394.051 /2508.5162625.262 2744.254 9.3791334 |9.3994167 9.41917269.4384243 29

30 2395-9402510.44 , 2627.227 2746.256 9.3794760 9.39975039.419497519.4387410 30

31 239708312512374 2629.1922748.259 | 19.37989839.4000836 9.4198223 9.4399570 31

32 | 2399:720/2514.299 2531.158 /2750 262 9.3801606940041699.1201470 9.4393741 32

33 2101.6112516.228 2633.1252752-266 1938050252.4007499 24204714 9.4395904 33
34 240 1.5022518.15% 2635.092 2754.271 9.3808445 19.4010829 94207958 9.4100066 34

35 2105:39412520.788 2637 06 2756 2709.3811862 9.43141579.4211201 9.4493226 35

36 2407.-8712522019 2039.0292758.2819.3815279 9.4018484 9.42144429-440638536

37 2469; 180 2523.951 2640.9982760.2889.38186929:4923808 2.42176819.4429543 37

38 2411.074 252508832612.9682762,295| 19.382210624024132 9.1220919 9.441270038

39 24. 2.969 2527.815|2014.939 2761 302 9.382-55109:4327453 9.42241509:4415855 39

40 2414,8642529.749 2646.910 |2766.310 9.3828927 9.45307752422739.1 9.441900940

41 2416.761253 •683 2548.822708.319.9.3832335 9:40349939-42306259-4422161 41

42 2418.65712533.6i82650.854/2770.32, 9.383574219 4374129.423385$ 9.4425313 42

43 242095542535-554 2652.8272772.339 9.3839147 940407279-4237089 9.4428462 43

44 24224542537 49 : 2654.801 2774 349 9.3812951 19.4041043 9.424031419 443101144

45 2424.3502539:420 2556.7752775.300 938459539404.73559;4243547 9.44347581 45

46 2426.2492541.364 2658.750|2773.372 9.3849354 9.40506689.4246774 9.44379041 46

47

2428.1492543,321 2560.725) 2780.385 19.38527537.4053978 9-4250000 9.44410481 17

482430.0492545.2
402662 701|278 2.399 9.38561519.425728

79.4253224. 9.44441921 18

49 2431.9502547.179 2564-678 2784.411 9.38595479.40605949
.4256447 | 9.4447334) 43

50 2433.8522549.119206
6.6552;86.12 9.38629429.4063P0

19.4259664.9.4450
4741

in

51 2435-75412551.05912
668.63312788.141 9.386633419.4067205

9.42628899-4453614

52 2437.65712553.0-0 2670.612 2792.4561338697274
0705099-4266108 9.445675252

53 2439,561 2554.94212672.591|2792947 - 19.3873116.4073810 3.4269329-445983
83

54 2441.4652556.859 2674°57'2794.48909.3876506
1940771119.42725419-44

63024
54

55 2443.3702558.827 |2676.5512795.505 9.3879892 914080409 2.427575519446615755

562445'276 2560.77 2078.53312798.524 5.3883278947053708
9-427895994469290 36

572447.182125620715 2680.514800543 2,3836562 914087003 9.12821819-4472422 57

58 2449.08,2564.660 12682.497 2002.502 6 :38900459140932989.
42853919-4475552 58

59 2450996 2564.606 2684.479284.582 9.3893425140935919.428360r1
9 4478680159

60 2452.9042568.552 |2686.46806.602 7.38968003479688319,429180819
-4481878 60

29

11

1

4

FI.

.

1



114 A TABLE of natural Verſed

L : 49 |ام48
L. 47 L. 45 N. 49 N. 48 N. 47 N, 46 M

60

52

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

Deg. 49 , 48 , 47 , 46 .
A Table of Natural Verſed ,

M

60 19.55292659.53648399.519656 9.5024293 3572.1 24 3439.4103308,694 /3130,016

59 19.552655519.53620662.5193727 9.5021388 3569.8953437.215 3306.5323177.889

58 19.55238459.535929319.5190889 9.5018480 3567.669 3435.021 3304.371 13175.753

57 19.55211329.53565189.5188045 9.5015572 3565.442 3432.827 3302.2113173.637

56 19.55184209.53537429.51852071 9.5052662 3563.215 13430.6333300.0513171.511

55 9.55157069.5350969.518236 9.5009751 3560.989 3428.440 3297.892 3169.387

54 9.55129929.53481879.517952 9.500684013558.764 3426.247 3295.73313167.262

53 19.55102759.53454089.51766769.500392713556.539 3424.055 3293.5733165,139
52 19.550755919.5342628 9.5173830 9.5001013 3554.31513421.864 |3291.4183163.016

5 1 19.550484019.53398469:5170984 9.4998097 3552.0913419,674 |3239.251 2160.873

50 19.55021229.533706519-51681369.4995181 3549.868 3417.481 |3287,1053158.791

49 19.5499401 9.533428119.516528 9.4992263 13547.64534152953284.9493156.650

48 19.549668119.5331497 9.5162436 94989345 3545.423 3413.10613282.79413154.529

47 19.549395819,53287119.5159585 9.4986425 3543'201 |3410.913 |3280.6393152.409

46 19,54912309.53259259.5156739 9.4983504 113540-980 3408.730 3278.4853150.289

45 19.5488511 9.5323137/9.5153879 9.4980581 3538.7603406.542 3276.3323148.170

44 19.54857869.53203499.5151024 9.4977658 3536.54012404.3553274'1793: 46.052

43 9.54830599.531755819.5148168 9,4974733 13534-321 3402.1693272.027
3143.934

42 9.548033319.5314768 9 :5145311 9.4971808 3532.102 3399.984 3269.8753141.816

41 9.54776049.531197519 :5142453 9.4968885 3529.884 3397.7993207.724 3139.700

40 9.54748759.53091839051395941 9.4965953 3527.667 3395.61 + 3265057313137.584

39 19.54721449.53063889.5136733 9.49630239.4963023 113525.4503393.433263.423 3135.468

38 19.5469413 9.539359319-5133872 9.4960093 3523.234 3391.241 3261.274 /3133 :353

37 19.54666809.530079719.5131009) 9.4957161 3521.018 3389.064 ) 32 ;9.125 |3131.239

36 19:5463947 9.529800095128146 9.4954229 | 3518-802 3386.88213256.9763129.124

35 9.5461212 9.5295201 9.5125286 9.4951295
13516,587 ) 3384.7003254.828 3127.012

34 19.54584779.52924029.5122415
9.4948360 3514-372 3382.5193252.6813124.899

33 19.54557409,528960119.51195411
9.4945424

3512.15813380.3393250.535 |3122.787

32 19.54530029.52867999.5116679 9.4942486 13509.945 3378.1593248.3893120.675

31 9.54502639.52839909.511381
9.4939547 13507.732 3375.9793246.2433118.565

30 9.5447524 9.52811959.5110939 9.4936607 3505.5203373.80 3244.0983116.454

29 9.54447839.52783876.51080681
9.4933666

3503.308) 3371.621 | 3241.954 3114.345

28 9.5442041 90527558119.510519 9.4930724 3501.097 3367 443 3239.31013112.236

27 19 :54392989.52727749.5
102321 0.4927780

3498.880 3367.2603237.567 3110.127

26 9.5536554 9.52699669.509944€ 9.4924836

3496.6763365.0893235.52413108.019

25 9.543380919.52671569.5096569
9.4921890

3494.4673362.9133233.382 3105.911

24 19.5431063 9.52643469.5093692 9.4918944
3492,25813360.737 3231.24013103.805

23 19.5428315 9.52615349.5090813 9.4915995
3490.050 33580562 3229.099 3101.698

22 19.5425508 9.52587229.50879341 9.4913046
3487.842 3356.3883226.959 3099.593

21 19.5422818 9.52559089.5085053 9.4910095
3485.6353354.214 3224.8193097.488

20 9.54200689.525309419.5082172
9.4907144 3483.4283352.04 |3222,683095.383

19 19.5417316 9.525027719.5 " 79288 9.4904191
3481.2223349.865 32 20.54113093.279

18 9.54145649.52474619.5076404) 9.4901237
3479.0163347.696 3218.4033091 176

17 9.5411810 9'52446427.5073519 2.4898281 3476.8113345.52413216.266 3089.073

16 19.5409056905241823|9 :5070633 9.4895325 3474.600 3343.35313214,1293086.971

15 9.54063009.52390029.5067745 9.4892361 3472.402 3341.1833211.993 3084.869

14 19.540354419.5236182.5064850
9.4889409 3470.1993339,0133209.8573082.768

13 19.54007869.523335819.5061966) 9.4880448 3467.996 | 3336.844 3207.722 3080.608

12 19.5398027 9.523053519.5059075 9.4883488 3465.794 3334.675 ; 205.58713078.568

il 19.539526719.52277109.5056183
) 9.4880525 3463.592 3332.507 3203.45313076.469

10 19.539250719.52 2488519.5053290 9.4877562 3461.391 3330°339 3201.319 3074.37°

919-5389744 9'5222057 4:5050395 9.4874597 3459.191 3328.1743199.187|3072.272

8 9'538698219.521923.5047500
9.4871631 3456 991 / 3325.000 3197.05413070.175

7 19 :538421719.52164009.5041603 9.4868663 13454.792 3323.8403194.9223068.278

6 19.538145219.52135702-5041705 9.4865695 3452.5933321.6743192.79112065.982

5 19.53786869-52107397.5038805 9.4862726 13450.391 3319.5093190.5613063,886
4 19 :537591919.5207907|9.5035906 9.1859755 13448.1963317.845 3188.531 306 1.791

3 9.537315019.52059735.5033005
9.4856783 3445.9993315.182 318664013059.696

2 19.537038 : 19.52022397.5030102 9.1853810 3443.802 3313.0193184.272 3057.602

1905367610 9.5 199402 50271989.4850835 3441.600 3310.8563182.14413055,509

0 19.53648399.5196566|3.50242939-4847860

35

34

33

32

31

30

29

28

27

26

: 5

24

23

22

21

20

19

18

-

17

16

15

14

13

12

11

10

9

8

7

7

31394103308.69413180,016 3053.416

5

4

3

2

.



Sines, and their Logarithins. 115

1

N. 44 45 N 41 iv .
L. 45 L. 45 L. 14 L. 45 N. 44

1

2
81

5

7

9

11
II

12

Deg . 44, 45, 44, 45.
Sines and their Logarithms.

M M

2806.60212928.432 , 4780508 9.4607093 9.48478609.4067093 3053,416 2928.932

12805.623 2930.984 19.448 4934 7.4670142 9.4844853 9.40640423051,324 2926 876

2 2810.645|2933'0473.4488059 2.4673190 9.4841905 9.46.50991 | 3049.233 2924.820

3 2812.067 2935.1067449119219.4676237 9.4838926 9.43579373047.142 2922.764 3

4 2814,65012337.165 7.4494305 9.46792839.4835949 9.4654833 3045.051 2920.709 4

5 2816.7132939.224244974269.46823269.48329649.46518283042.961
2918.655

6 2818.73712941.2849.45005469.4685370 9.4 $ 299819.4648771 3010:8722916.602 6

2820.7622943.3451.450366419.4688411 9.48269979-46457133038.7832914.549

§ 2822.787 2945.400 0.4506781 19-4691452 19.48240129.4642654 3036395 2912.496 8

2824.813 2947.4689.45098969.46944919.48210259-4639593 3034-6082916.114

lo 2826.8392949.53119.45130119.4697536 |19.48.80389.4636531 3032.5212908.393

2828.866 2951.5947.45101239.4760566|19:481504994633468 3030.4352906.343

12 2830.894 2953.6589.45192369-470360 2 19.48120599-4630404 3028.349 | 2904.293

13 2832.922 2955.72219:45223469.4706636 19.48090679.4627338 3026.264 2902.243 13

142834.951 2957.78719.45254569.4709669| 19.4806075 9.46 242713024.179 2900.194

2836.9812959.8539.45285639.4712706 19-4803081 9.4621202 3022.095 2898.146

18 2839.01: 2961.9199.4531670 9.471573219-48060879.4618133 3020.012 2896099
16

17 2841.0412963.98619.453477519.471876019-1797090

9.4615062 3017.929 2894.052
17

iš 2843.073 2966.05319.453787919.4721989
|19.47940939.4611991

3015.347 2892.005

2845.0052968.1219.4542982 9.4724815 |19,4791094 9.46089173013.766 2885.959 19

20 2847.137 2970.18919-4544084 9.47278419.47880959.4605843 3011.685 2887.914

21 2849.170 2972.2529.454718419-4730865|| 9.47850939.46027673009 604 2885.870 | 21

22 2851.2042974.32819-455028319.4733889 ||947820919.4599611 3007.524 2883.826

23 2853.2382976.39919:4553380 9.4730916 |19.477908819.4593532 3005.445 | 2881,782 23

24 2855.272 2978.46919.45564769.4739931|| 9.4776083 9.4593532 3003367 2879.740 24

25 2857.309|2980.5419.25595719.47429519.4773077) 9.459c4513001.289 2877.69725

26 2859.345298206139.456266519.4745969||9 4770070 9.45873692999.211 2875.65626

27 2861.3822984.6869.456575819.474898519.47670362 9.45842852997.134 2873.615 | 27

28 2863.4192986.759.457884919.4752002 19.4764052 9.4581201 2995.058 2871.574 28

5.8337-4571938 19.4755016 |19.4761041) 9.4578114/ 2992 982 2869.535 | 29

30 12867.4962990.907 9.4575027 9.4758029119.4758029 ' 9.45750272890.907 12867.496 | 30

14

IS

18

19

-
.
-

20

22

31.
29

25

is

6

5

24 The End of the Table of Verſed Sines, & c.

22

22

The

1



116 A Table of the Difference of Latitude and Departure, &c..

The Ule of the Table of Verſed SIN ES.

HН

numerous to be here all treated of: Iſhallnow of halfthe Complement of the contained Angleto

only ſhew how by them more eaſily to ſolve fome 180 Degrees, youwill find the half difference of

of the moſt uſeful Caſes of Spherical Triangles, which the Verfed Sines ofthe third fide, and of the Sun

alone is enough to merittheir Publication. It has of thetwo including fides tobe doubled,andfub..
beenalong time the Votes and Defires ofmany atractedfrom the Verled Sine of theſaid Sum .
ble Men in the Mathematicks,thatſuch a Table might But inſtead of the ſecond Term be taken into

be collected and publiſhed , but eſpecially ofthat the Proportion, thedouble of the Rectangle ofthe
ingenivus nnd ancient StudentMr. John Collins,who Sines of the containing fides, that is, if the Log.of

has expreſſed his deſire thereofmore than oncein theNumber 2 beadded to the Log. oftheother

his elaboratepieces, and from whom I had the Loan middle Terms you wilí have the Log. ofthewhole
of fomeForeign l'ables, which did affift much to difference in the laſt place ; having found it, take

wards the compoſing of theſe. the Natural Sine thatſtands againſt it, and add it

Prop.1. Twoſides ofan Oblique Spherical Triangle, to the Natural Verſid Sine of the difference of the

with the Angle comprehended, being given , to Legs, and the Sum is the Natural Verjed Size of the

find the 3d de:
ſideſought.

As the Cube of the Radius : Is to the Reftangle ofthe Exam. 2. Let the two containing ſides bez8 ° 30'

Sines of thecomtrebended fides,::So isthesquareof and 66° 30', and the containingAngle be 20° 00'.
she Sine of half the contained Angle,: To half the Dif.

ference of the Verſed Sines of the 3d fide, And of the Tbelog. Sine of 38° 30'
9.7941456

Arch of Difference between the two including fides. The log Sine of 66° 30
9.9623978

Which is thus, doublethe Log Sine ofhalf the The log of theNumber2
0.3010300

Angle given,and thereto add theTog,Sines ofthe The log . Sine of 15 ° vo' doubled is mama 18.8259924

contained fides, and from the left hand of the Sum,

daſh out 3 for the Cube of the Radius, ſo refts the The neareſt Nat. Sine againſt. 38.8835698

Log. of half the difference of thoſe two Verſed Sines. 60 zo'is -
770091

Which half difference doubled, and added to 38
30 Which taken from the Nat. 1170524

the Verſed Sineof the difference of the Legs or con- --Verſed Sine of 289 00'

taining fides, gives the Verſed Sineofthe ſide ſought. 28 oo Thorer:mains
300433

Exam . 1. In the Triangle B PL, let The Aar . Verſed Sine of 53° Jo.

Figure 5 . there be given the fide & P 779 00 l,

the fide PL 40° 00', and the con- This Prop. is of great t'fe to Calculate the

tained Angle BPL 52° 301, to find the ſide B, L. Diſtances of Places on theEarth, according to the

The Log. Sine40° vo' 9.8680675 Arch of a great Circle by their Long, and Latit.

TheLog. Sine of 77º ou' 9.9887239 given ; the Diſtances of Stars , by having their

The Log. Sine of 26° 15 ' -19.2914110 Declinations and Right Aſcenſions, or Longi

doubled .
tudes and Latitudes given , by means whereof

TheNatural Sine againſt ::: 39.0882030 the Altitudes of two Stars, or of the Sun with

2454710 the Difference of Iime or Azimuth being obſerved

Toe Natural Ver. Sine of 37° oo ' —2013645 at any time off the Meridian, the Latitude may be
found.

she dif. of the two fides is

The Verſed Sine of 57° 53
4468355

the fide fought.

A TABLE of Difference of Latitude and Departure to every Degree and Quarter
Point of the Compaſs, for the exact working of a Traverſe, when the Diſtance Run

exceeds not ( the Radius) 100oo .

Dep
Dep. Dep. Dep.

1.p

2 D 88 D op 7p3 87 D DOD

1.9998.0175 0.9994 0.0349 0.9988 0.0491 0.9970 , c.98

1.99880.66981.9997 2,0349
1.9976 0.0981 1.99731 0.1047 1.995101395

2 9982 10.1047,0924
2.9964 0.1472 2.99590.1970 2.9927 0.2093

3.99760.13954 3499942.0698 3.9952 o 1963
3.9945 0.2093 3.9903 . 0.2790

4.99709.1745 4.9940 | 0.2453 4.9931 0.2617 4.987810.3488

2.104765.999
5.9928 0 29445.5963 0.2094 5.9854 0.4185

5.9957 0.2443 6-99160.3435
7149989 P.1222

6.9904 0.3664 6.982910.4853

8 7.9986.1395
7.990 0.41977.9951 10,2792 7.9904 0.3925 7.9805 0.5580

9 3.9986 2.1971
8.9945 0.3141

8-9892 0.4426 8.9877 0.4710
8.97810.6278

Is 1229355, whoſe double is :

1

Lat .lat.
1. at .

Lat.

Lat .

3D

1 D 89 D
4 D

c.998610.0523
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32.9995
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1
5
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.4
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34.9992 2.0873
5.9918 C3140

5D 850 7D83D

2

1.996287
2

2 " 3924 01743

22.9886 0.2615

43.9348 0.3486

56.9810 0.135

65.9772 0.5229

75.9734.6101

8 7.9696 10.6992

( 8.968112.78.14

Dep . ' Tat.

opp? 6 D 814 D

0.99520.0980 0.99450.16.45

1.9904 0.1960 19890 0,2091

2.98560.2940168 2.98360.3136

33.9807 0.3921
3.978 0.4181

4.9759 0.4901 4.9726 16 :5226

5.9711 0.5881 5.9671 0.6272

6.966310.6861w69617 0.7317

7.9615 0.7841 7.9562 0.8362

| 8.9567 10.8822
0.9408

Dep. Lat . Dep.
Late

8
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2
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3
0
ſ
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Coy925 0.1219

19851 0.2437

2.9776.3656

3.9702 0.4875

4.9827 0.6093

5.9553 0.7312

6.9478.8531

7.94040.6750

8.9223 1.6005

Top . Lat.

SD 82

0.99031.392

1.,8096.2783

2.97080.41753

3.9611 | 05567 4

4.95131006949

5.91160.8350

6.931910 9742

79221 1.1134

8.91241.7830

Dep. 1 Lar.

5
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. 3
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8.9527
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A Table of Difference of Latitude and Departure to every Degree, & c.

Dep Lat. Dep. Dep: Dep: Dap.

OPPO 81 0
80 D

IP

0.9892 ::1467 0.9877 0.1504 0.9348 0.1736 0.9816 0.1908 o.58c80.1951

1.978 417.2935 1.9754 0.3127 1.9395 0.3473 1.9633 0.3816 1.4616 C.3902

2.967513.44:12 2.963110.4603 2.9544 0.5209 2.9449 0.5724 E 2.9424 0.5853

É 3.9507 0.5869 3.95080,6257 3-9392 0.6946 3.92650.7632 -13.9231 0.7301

4.9459 2.7337 W 4.9384 0.7822 4.7247 0.8682 4.9281 0.9540 1.90390-3754

5.935: 1.8901 ? 592613.9286 soyo88 1.0419 5.88981.1449 5.9947 1.1705

6.92421,0274 6.91331.6950 6.8937 1.2155 6.8714 1.3357 - 5.8655163656

79134 1.1738 7.90191,2515
7.88853892 7.8530 1.5265 7.8463 1.5607

19.90261-3206 8,8833 11.5628 3.8.291 1.7558

7
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e
g
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w

8.889-1.4279 8.8346 1.7173

12 D 7 D 77 D 15 D 75 D
-

:
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2

3

09

3

41

SI

2,97810.2079

1,9563 /0.4198

2.9341 0 :6237

3.91260-8316

1.8907 1.6396

5.86891.2175

6.8170 1.455+

7.8252 1.6633

l
o
c
o
w
l
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n
e
l
w 13D

0.97442,2250

1.94872.1499

2.9231.6749

3.89750.8798

1.8718 1.1248
5.84621.3197

6.82051.5746

7.79501.7996

8.76-3 2.0216

14 D 176 D

0,9703 | 0.2419

1.9405 0.4338

2.9108 0.7258

3.88120.9677

4.3515 1.2096

5.8218 1.4915

6.7921 1.6731

7.76241.9354

8.7327 | 2.1733

1
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d
e
g
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f.

upi 6 PM
0.9700 0.2430

0.9059 0.2588

1.9401 0.4860 1.93190.5176

2.9101
0.7289

2.89750.7765

3.8801 3.8637 1 :03530.9719
4.8502 1.2149 a ) 4.8296 1.1941

5.8202 1.4579 5.79501.5529

6.7902 6.7515 1.8117
1,7009

7.7602
1.9438

7.7274 2,0706

8.7303 2.1868 8.6933 2.3294

*
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8.3033 1.8712
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72 D 190

1
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55806
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16 D 74 D IPTop 17D73 D

2.93130.2756 09569 :2903 0.9563 | 2.2924

1.9225 0.5513 1.9126 0.9847

2.88 810.8269 208708 1.8709 2.35892.8771

13.81591.1025 3.8252 1.169 ,

7.5063 1.3782 4:7847 1.4514 4.7815 1.4519

1.76761.6538 5:74167417 5.73781.7542

6,728.1.9295 6.69862.4,20 16.69412-3400

17.6901 | 2.2051 7.65552.3223 76504 2.3390

3.65131 2.487 8.61252.6126 8.3067 2.5313

3.82781.161
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18 D

0.95112.309
?

1.9021 0.6183

2.8532 0.9271

3.8042 1.2361

4.7553 1.5451
5.70631.8541

6.6574 2.1631
7.6054 2.4721

8.5595 2.7812

71 D

0.7 + 55 0.3256

1.8910 0.6511

2.8366 0.9767

3.7821 1.3023

4.7276 1.6278

5.6731 | 1.9534

6.6186 2.2790

7.5642 2.6045

18.5297 2.930 )
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pi

2.940512,3309

10831 0 :6738 1.87940.6149
2.8240 | 1.0107 2.81911.77201

3.76641.3476
3.7588 1.3681

+.7077 1.0844 4.69851 1.7102

5.6493 2.0213 5.6382 2.2 ; 21

6.5702.3582 6.57792.3971

7.53242-69517.5175 12.7332

+7343.0320 8 4572 3.0782
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69 D

0,9336 0.3584

186720 7157

2.80 17 1.0751

3.7343 | 1.4335

4.6679 1.7918

15.6015 2.1502

6.53512.5086

7-4686 2.8669

8.1022 ( 3.2253

68 D 2 p

0.9772 0.3746
0.92390.3827

1.8544 0.7492
1.8478 0.7654

2 7815 1.1238 2.77151.14801313

3.7087 1.4984
3.6955 1.5307

46359 1.8730 4.61941.9134

51563122476305.5433 2-2961

6.4773 2.62226-46722.6788

87.4175 2.9969 17.39103.0615

8.3447 3.3715
8.31423,4441
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23 D 67 D
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25 ) OSD

0.9703 0.4226
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092059.3907

1.8410 0.7015

2.76191.1722

3.63 201.5629
4.6021537

5:5230 2.3444

3.1435 2.7351

1.3640 |3.1258

5.24451 3.5165

Den lat

24 D 66 D

0.91350.4067

1.8270 0.8135

2.7406 1.2202

3.6542 1.6269

4.56772.3337

5.4813 2.4 104

6,3948 2.3472

7.308413.2539

8.2219 3.6606

Den. Lit

1.81260.8452

2.7189 1 2679

3.62521 6905

4.5315 2.1131

5,4678 2.5357

6,3442 2.9583

7,2905 3 :3809

8.1558 3.8036
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0.90400.4276 0.8988064334

1.8080 0.8991 1-7376 0.8767

2.7120 1.2827 22.904 ) 1.3151

3.61to 1.7102 3.1952 1.7535

15199 2.1373 1.4942 | 2.1919

5.4239 2 5653 1.5.3928 2,6302
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Lal.
Lat.

D
i
ſ
t.I

29 DD D3כ

D
i
t
t, 1 r

2

A Table of Difference Latitude and Departure to every Degree, & c.

Las 1 Sep
Dep. Lat Пер.. Lat. Dep . Dep.

27 D630) 28 D 162 D 2 p 3 | 5 P
60 D61 D

2,89107.4540 0.8829 0.4695 0.8819 ) 0.4714 0.8746 0.1848 0.86600.5000

1.7820 0.9080 1.7659 0.9389 1.7638 0.9428 911.7492 0.9695 1.73201.000
0

2.5730 | 1.3620 2.6488 1.4084 2.6458 1.4142 22.6239 1.4544 2.5981 | 1.500

3:5640 1.816n 3 :3218 1.8779 3-5277
1.8356 3.4785 1.9392 13-164

2.0000

4.4550 2.2699 4.4147 2.2474 4.4096 2.3570 4: 3731 | 2.42-10 4.3301 | 2'5000

5.3460 2.7239 5.2915
2.8194 195.2477 2.9089 9.1961 3.2000

6.2370 3,1779 6.1806 3,2863 96.1734) 3.2998
6.0622 3 : 5000

712801 3.6319 17.0636 3.7558 17.0554 3771236.99703.8785 [ 6.9782 1.0000

8.01914-0859 7.94654.2252 7,9373
4.2426 7.87154.363
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0,8577 0.5141 0.8572 0.5150

1,7155 1.0282 1.7143 1.0301

2.57321.2423 2.57151.5451

3.43092-0564 E3.4287 2.0602

4.28862.5705 124.2858 2.5752
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2,229412 ;0074 2.2229 2.0147 2.1941 | 2.9467

2.97262.6765 € 2.9638 2.68622.96382.6862 2,925412 7280
3.7157393457 3.70483-3578 3.65683 4100
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5.202046839 05.1967 11.7007 511954.7740

5.945215 :35301 $ 15.92765-3725 5,85085.4560

6.638316,0222 6,66861.04.10 6,582216.1380

Dep Lat Dep Lat Dep. Lat.

D
.
L
o

c
o
u
l
a
n
a

l
w
n

i
4
7

d
e
g

4
8

m
i
n

4
5

ſ
e
c

46 D

0.7193 0.6974

1.4387 1.3894

2.1587 2.0840

2.8774 2.7786

3.5967 3.4733

431604.16
79

5.0354 4.8626

5.7547 5.0573

6.4741 6.5519

Dep Lat

4

5

0.707 ! 0,7071

1.4142 1.4142

2.1213 2.1213

2.8284 2.3281

3.5355 3.5355

do 2426 4,2426

1.9497 4.9197

5.6569 5.6569

6 3640 6.3640

Dep Cat

1

The



119

85.77

42.886

to

vii , 2.573

The Nature, Conftru &tion, and Uſe ofthe Table ofDif

ference ofLatitude and Departure.

HE Table of Difference of Latitudeand From the dif. of Lát, anſwering to 800 86.18

Departure,is deſigned principally for the Take the dif. of Lat. anſwering to 700 600.41

moře exact and expeditious working of

Traverſes, but may be applied to the Solution of

the ſeveral Cales of PlaneSailing.

It ſhews by Inſpeaion the Alteration oftheLa
And, ſay, as 100 to 53 , ſo is 8577 the Diffe

titude and Departureto every Degree, Point, and
rence 45.46, which therefore added to the Diffe

Quarter point of the Compaſs, for any Diſtance rence of Latitude 600.41, anſwering to the Di

not exceding rocoo,and may bemade to ſervefor tance 700, gives645.87, theDifference of Latitude

any greater Diſtance, provided it be firſt divided to the Difiance 753, and Courſe as before, N.
intoParts, not exceeding the Limits ofthe Table, N. E. E. after the ſame manner, and it will be

In the upermoſt Rank are placed the Courſes as 100 to 53.So is 51.41 to 272.17, which added

and their Complements from one Degree to 45, to 35987, gives 387.117, the Departure requi

including the Points, Half-points, and Quarter red.

points, which are plac'd in their properColumns But theDifference of Lat. and Departure in the

between their next greateſtand leaſt Degree, and former Caſe, may be more readily foundbydivi

inthe right and Letthand Columns are the Miles ding the
Diſtance into fuch Parts as may befoundof Distance, and in the common Area the corre in the Table, and adding up the ſeveral Diffe

ſpondingDifference ofLatitude and Departure, rences of Latitudeand Departure in one Sum to
and which are found from the Courſe and Di- find the Total : Thus,

ſtance by the Subſequent Proportion .
Suppoſe the Courſe as before NNE. E , and

Diſtance 753

For the Difference of Latitude,

The dif. of Lat. anſwering to 700 is 600.41
As the Radius, to the Sine of the Courſe 1,2. 3.

to 50 is
Oc. Deg. ſo is theDiſtance run 1. 2. 3. Soc. Miles

3 isthe Difference of Latitude.

The Dif. ofLat . anſwering to 753 645.869
For the Departure.

After the ſamemanner may be found ,As the Radius to the Co - fine of the Courſe i .

2.3. & c. Degrees, ſo is the Diſtance run 1. 2. 3. The Departurebelonging ' to 700 359.87

ec, Miles to the Departure .

50 . 25.705By the Tables thus formed, no more is requiſite
to

3 1.1542
to find the Alteration ofLatitude and Departure ;

but to ſeek for the Courſe in the Head, and the

387,117Diſtance in the Side, and the Requiſites in the
Common Area,

Thefame Difference of Latitude and Departure

antwering to 75 o,by placing the Prick oneplace
Afew Examples will render it very plain , forwarder, that is, initead of 649.869, for the

Difference of Latitude take 64.5869, and for the

Suppoſe a Ship fails N.N.E. Eaſterly 7Miles , Departure, inſtead of 387.107: 38.707, alſo by
and the Difference of Latitude and Departure be placing it two places forwarder, they ſerve for

required ,
the bo, by placing of : it three places forwarder,

in the Column under Latitude and Departure, for 761.

I ſeek for 2p . ( becauſe the diſtance of the Ruinb In like manner, Ifthe Diſtance had been any

N.N.E : E. is 2 p.from the Meridian) and in the Number greater than 1000 ,as ſuppoſe 86753, by

Right hand Coluinn tor the Diſtance 7 Miles,and diving itias in the former Example, into its com

in the common Area I find 0.0041 for the Diffe- ponent Parts 30000. 6000. 700. 50. 3, and ſum

rence of Latitude, and 3,5987 for the Departure. ming up each particular differenceof Latitudeand

It the Courſe had been the ſame, and the Di - Departure into one Sum, the proper Difference

ſtance 70 , it is butremoving the Prick one place of Latitude and Departure will be had .
backwarder in the former Anſwers,and the thing is Keeping the Diſtance 753 , as before the ſame

done. So that in this Caſe the Difference of La difference of Latitude 645.87, and the Departure

titude would be60041, that is 60 Miles and 387.017 will ſerve for any Courſe that makes an

ot a Mile, and the Departure 35987 , that is 35 Angle with theMeridian of 2į , as the NNW. W

Miles and ofa Mile. In like manner, If the the SSE E. or the SSW. W. and the diffe

Diſtance had been 700 Miles , and the Courſe the rence of Latitude in this Cale would be the De

ſame, then the Difference of Latitude would be parture alſo , the Departure would become the

600.41, and the Departure 359.87 . difference ofLatitude for any Courſe that makes

If the Diftance propo'ed does not conſiſt of any an Angle of < p with the Meridian

Number of lo's, as ſuppoſe 753 , then the proper As luppoſe a Ship Sails 753 Miles either NE.

Requiſites may be thus found.
by E. $ E or N. W. by W. & W. or S. E.

by E. E. or S. W. by W. W. or

E. N

to
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120 The Nature, Conſtruction, and Uſe of the Table of Difference, & c.

ENE N. & c. the proper difference of Latitude the Weſt Column ; which done, add up theCo

to each , orany of theſewill be the ſame with thelumns ofdifference ofLatitudeand departure, and

Departure in the former Example 387.117,and the ſubſtract the leffer difference of Latitude from the

Departure in this 645.869, theſamewith the Al- greater, as alſo the lefſer departure from the grea
teration of theLatitudein the former.

ter, and the Remainders will be the difference of

It the Courſe cannot be found exactly in the Ta- that Latitude and departure the Ship has made.

ble, then the difference between the differences

Latitude and Departure, proper to the whole De
The TABLE.grees next above and below the Courſe muſt be

tound, and the Proportional Increment inveſtiga

ted , as in the following Example.

Courſes Diſt Dif..ofLat Departure

Suppoſe a Ship ſails North 38° 20 ' weſterly 609

Then againſt 6 and under 38°, the dif. Lat is 472.81
NS. E I W

Against 6 ,and under 39 , the differ Lat. is 466,29
NNW , W 79 69.67)

37.241

The difference to the Alteration of 1 deg. is 6.52 NW {W86 54:50

N byEE108 101.68 36.39

N 48° E 74.94

Therefore as 60 to 30, fo is 652 to 3.26, which 6.10 69.73

therefore fubftracted from 47.281, leaves 409.55 E 50° N 84 | 64.35 53.99

the difference of Latitude. North 48 48.00

66.47

II2 83.23
E5570

u
l
l

In like manner for the Departure. 413.20 6.10 243.34 103.71

6.10 103.71

Againſt 6, and under 38° the departure is 369 40

Againſt 6,and under 39 the Departure is 377.59 Northing407.10 139.63 E. ing

8.19

Hence it appears, that the ship hasdeparted

from her firſt Meridian, 139.63 miles Eaſt -rly, and
Therefore as 60 to 30', ſo is 819 to 4.095, altered her Latitude 407.1 miles, which reduced

which therefore added to 369.40, gives 373.495 , into degrees and minutes, makes 6 ° 47', which

for the departure required. therefore added to the Latitude the came from

48 ° 30 ', becauſe ſhe fail'd from a North Latitude

A Traverſe Northerly makes 55° 17 ', the Latitude the Shipis

come into,

Admit a Ship from the Latitude of 48 ° 30' N.
Enteringthe Table with the Difference ofLati

Sails NNW half W.79miles, then N W halfW. tude, thus deduced,wiz: 497.01, and the Depar

86, then N by E A E.108,thenN48° Eaft, 112, ture 139.5,3, I find the Courſe isgreater thanis,

then E. 5° ſoutherly 70, then Eaft 50 ° Norther-and leſs than 19, and the Diſtancegreaterthan

ly 84, then North 48; And it be required tofind 400.00,and leſs than 500.00and after working

the Latitude the Ship is in, her dire & Courſe and the neceſſary Proportion (by thereverſe of theMe

Diftance, and how much ſhehasdepartedfrom thod made uſe ofin the formerExamples)the
Courſe outNorth 18° 56' E.or E. by N. 70° 41'her firſt Meridian .

Having ſet down the Courſes and Diftances, as Eaſt, and the direct Diſtance 430.305 Miles.

in the following Table, proceed to find out the dif

ference of Latitude and Departure for each ( accor The chief Uſe ofthis Table being for the Solu

ding to the directions already given) in the Tabletion of Traverſes, it would be needleſs to give an

placing each in its proper Column, vir. If theExample of each particular Caſe irr Plane-Sailing,

Courſe be Northerlythe difference ofLatitudeeſpecially ſince bethatis but moderately apprehen.

muſt beplaced in theNorth Column, it Southerly,fiveof what has been ſaid, will find it not difficult

intheSouth Column, if Eaſterly,the departureto do it himſelf, by the Directions given in Vel , 1.
muſt be put in the Eait Column, ifWefterly , in under the words Plain Sailing.
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Navigation and Sea - Terms.

A

A.

Baft.

Abaſe.

Affretamentum .

After - Sails.

Aloofe.

Amain .

Anchor.

Anchoring.

Ancient.

Animated Needle.

Armed .

Armings.

Avaft.

Azimuth Magnetical.

ܙܺܝ

edu

Bonnets.

Boom .

Bow .

Bower.

Bowlines.

Bowling.

Bowling Bridles.

Bowling Knot.

Bowſe.

Bowſprit.

Bowſprit Ladders.

Boy.
Braces.

Brackets.

Brails.

Brakes.

Breaming.

Breaftfait.

Breaſt Hooks.

Breaſt Ropes.

Breechings.

Breeze.

Brigantine.

Brooming.

Bulk of a Ship.

Bulk-heads.

Bunt of a Sale.

Bunt Lines.

Buoy.

Burton.

Butt.

Buttock of a Ship

Bylander.

Cable of a Ship.

Caburns.

Calking or Cauking.
Cambring.

Cap.

Capſquares.

Capſtand.

Cardinal Points.

Careen .

CarlingKnees.

Carlings.

Carnell.

Caskets.

Caſt a Point of Traverſe.

Catharpings.

Catt-Holes.

Chafe .

Chain -ſhot.

liiii :

B.

Back Stages.

Baile or Bale,

Ballaſt .

Barco Long'd.
Bark .

Barr of the Port.

Bay.

Beacons.

Beak -head .

Beams of a Ship

Bear .

Bearing

Belander.

Belay.

Bend.

Bends.

Beneipd.

Bertying of a Ship.

Bildge.

Bite.

Birth .

Bittocle.

Bitter.

Bitts.

Blocks.

Bluff -headed .

Board.

Boat-Rope.

Boatſwain .

Bole-Rope.

Bolts.

Bomb Ketch . Line

Bon Grace.

Chain-Wales.

Chains.

Chaloup.
Charts.

Chaſe.

Guns.

Of' a Gun

Cheeks.

Cheſt -Rope.

Cheft-Trecs.

Chevils.

Clamp-Nails.

Clamps.
Cleat.

Clew .

Clew Garnet.

Clinch .

Clinch - Bolts.

Clinching.
Cloathed .

Cloſe Fights.

Cloyed.
Coach .

Coamings.

Coaſting.
Coats.

Cocks.

Coins.

Collar.

Comb.

Compaſs.
Cond .

Conn .

Cook -Room .

Cordage.

Corporal.
Counters.

Courſe.

Courſes.

Crabb.

Cradle.

Craft.

Crane-Lines,

Crank .

Cringles.
Croſs-Staff.

Jack .

Piece.

Trees.

Tree - Yard.

Crow -feet.

Cubbridge Heads.

C.

3

Cuddy.
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Cuddy.

Culvertaile.

Cun.

Currents.

Cut a Feather.

Cut-Water .

D.

Davis Quadrant,

David or Davit,

Deadmens Eye.

Reckoning.

Riſing .

Water.

Dead Ropes.

Deck.

Deck -Nails.

Declination of the Compaſs.

Deep Sea -Line .

Deffection.

Departure .

Dipping-Needle.
Diftance run .

Dock .

Dogger.

Doubling a Cape:

Drabler .

Draggs.
Draw .

Drift- Sail.

Drift-Way.

Drive.

Duckup.

Earing

Eaſe.

Eddy.

Endfor End .

Entring-Ladder.

Eye.
E

Fack .

Fake.

Fall .

Fall off,

Falls.

Farthelling .

Faſhion Pieces

Fatt.

Feazin g

Fend.

Fenders.

Fidd.

File Rails.

Fiſh Block.

Fiſhes.

The Fish .

Flags.

Flair.

Flat.

Flie.

Floor.

Flotſon .

Flown Sheets:

Fluſh .

Fly -Boat.

Fore -Caſtle.

Cocks.

Foot:

Maft .

Reach

Foul. Howker.

Water. Howſed .

Founder. Howle,

Free. Hoy.

Freſh Shot. Hoyſe.

Frigat. Hulks.

Frigatoon.
Hull.

Furle. Hullock .

Furling -Line. J.

Furring Jeer.

Futtocks. Capſtan.

G Iron -Sick .

Gage. Fury Maft.

Gale. Jack.

Galeaffe. K.

Galleons. Keckle.

Galley. Kedging.

Gallery , Kedger.
Gang. Keel.

Way. Keelſon .

GarboardPlank. Kenks.

Strake. Kennets.

Garland. Ketch,

Garnet. Kevels.

Gate of the Sea Knave Line.

Gift-Rope. Kneck.

Girding -Girt. Knees.

Goaring.
Knee- Timber.

Gooſe -Wing. Knettles.

Grapnell. Knights.

Gratings. Knots.

Graving

Great Circle Sailing, L.

Gripe ofa Ship.
Ladders.

Gromet. Land -full.

Ground Tackle . layed .

Timber. locked .

Grounding. ſhut in.

Gudgions. to.

Guett -Rope. Langrel Shot

Gulph. Lanniards.

Gunnel. Lanniers.

Gun-Room . Larboard .

Gunwale. Large.

Guy.
Laſh .

Rope. Laſhes.

H. Laskers.

Hail . Lasking.

Halliards. Latches.

Handſpike. Latitude.

Harpings. ofa Place .

Hatches. Launch.

Hatchway, Lay the Land ,

Hawſer. Lead.

Hawffes.
Ledges.

Head-Lines. Lee .

Sails. Shore .

Sea. Way.

Heave. the Helm

Heel. Latch .

Heliſpherical ward.

Helm. Fang
Hitch . Leetch of a Sail.

Hodometrical Method of finding Lines.

Longitude. Legs of the Marnets:

Hoiſe. Let- fall.

Hold - off: Lie under the Sea.

Hoordings. Lifts.

Hooks. Lights.

Horſe . Limber Holes,

Hounds. Locker.

I og
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Log.

Line.

Long Boat.

Longitude.
Loof.

Hooks.

. of a Ship

Tackle.

Loom .

Loom Gate.

Loop Holes.

Loxodromicks.

Luff.

Luft .

M.

Magnetical Needle .

Main Maſt.

Top Maft.

Q.

Manger.

Marline.

Spike.

Martnets.

Mafts of a Ship

Matts.

Meridian Line.

Mercators Chart.

Sailing.

Middle Latitude .

Mid -Ship Men.

Miffen Maft.

Mizzon Maft,

Monks Seam.

Moor.

Murderers.

N.

Navigation

Nautical Chart.

Compaſs.

Planiſphere.
Needle.

Neipe Tides.

Nettings.

Nippers.

Naval Architecture.

Near.

Nocturnal.

Pintles.
Rudder Irons.

Plain Chart. Rope.

Sailing.
Rumb.

Platform . Line.

Plow. Scale .

Point of the Compaſsi Rungheads.

Pointing the Cable. Rungs.

Poop . Runner.

Port -laft . S.

Port-Nails. Sail .

Portoiſe. Sails

Ports. S
Port the Helm, Scarfed .

Preddy. Scoper-hele.
Preſt Sail.

Scupper-Nails.

Preventer Rope. Scuttles.

Prick. Sea Gate .

Proper Navigation.
Sea Quadrant.

Proviſo . Sea Yoke.

Provoft -Marſhal. Seams of a Ships
Prow . Seel.

Puddings. Soizing:

Pumps. Send .

Pump- Brake. Separation ,

Can . Serve .

Vale . Sett.

Purſer. Settle a Deck ,

Puttocks. Sew.

Shrowds. Shackles.

Shallop.

Quadrant of Davis Shank .

Quarter. Sheering

Quartering.
Sheer Hooks.

Quoile. Shanks.

Quoin. Sheers.

Sheathing.
R. Sheets.

Rake of a Ship Shifters.

of the Rudder. Shivers.

Ram -head . Shoale.

Ranges. Short Sails.

Rateof a Ship. Shot of a Cables

Ratlines. Shrouds.

Reach . Signals.
Rectifier . Sinnet.

Reef. Skarfed .

Reeve. Skuppers.

Rends. Slatch .

Rhumbs. Sleepers.

Ribs of a Ship. Sling.

Ride. Slope.

a -croſs. Smack .

2 -peek. Smiting Line,

a - thwart. SnatchBlock ,

between Wind and Tide. Sound .

Hawſeful.
Sounding.

Portoife. Spell.

Riders.
Spent.

Rigging. Spikes.

Right Sailing Spiking the Ordnances

Right the Helm . Spindle.

Rifing Timbers Splice.

Rifings. Split.

Ropes, their Names, Spooning.

Rope Yarn. Spring a Maft.

Round -houſe.. Tides.

Round in . Spurn Yard.

Rother Nails.
Spurkets.

Rowle. Squadrons.

Rowſe. Stanchions.

Rudder. Standing Part of the Sheet.

Standing

Quarter Wind.

0 ,
Oakum .

Oazy.

Oblique Sailing.

Obſervation .

Offin, or Offing

Off-ward .

Orlope.

Orthodromicks.

Over-Rake.

Out-Licker.

P.

Pallet.

Parallel Sailing.

Parbuncle.

Parcelling.

Parrels.

Partners.

Paffarado-Rope.

Paunch.

Pawle .

Paying.
Peek.

Pillow .

Pink.

Pinnace .
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Standing Ropes.

Partof the Tackle.

Starboard .

Stays.

Steady.

Steer.

Steerage.

Steeve.

Stem.

Step:

Srern .

Stern - faft.

Poft.

Steward of a Ship.

Stirrup of a Ship
Stoaked .

Stocks .

Stopper.
Straits.

Streights.

Strake.

Strap.

Stream Anchor.

Stretch .

Strike .

Studding.

Surge.
uit

Swabber.

Sweep .

Sweeping.

Swifters.

Swifting of a Boat .

!

Ship . A

T.

Tack .

about.

Tackles.

Tafferel.

Take and Leave.

Tally the Sheets.

Tampkin.

Tampion.

Tarpaulin.
Tartane.

Taught.

Taunt.

Thaughts.

Thoughts.

Thowles.

Tide.

Ties.

Tiller.

Tire.

Tite .

Top -Gallant.
Armours.

Mafts.

Ropes.

Topping the Lifts.
Tornade.

Tow.

Trail Board .

Treenels.

Treffel Trees.

Trie.

Try .

Trim .

Trip .

Trile .

Trough of the Sea.

Trucks.

Trunnions.
Aftronomical Quadrant.

Truffes.
Calendar,

Tuck.
Azimuth Compaſs.

V.
B.

Vale of a Pump.
Back - Staff.

Vane .
Ball and Socket.

Variation.
Beam Compaſs.

Veer.
Bow.

Viol .
Box and Needle.

Unnioor.
Brachiolum.

W. Burning -Glaſſes.

Waft.
C.

Chara & ters Mathematical.

Waggoner.

Wake.
Chords.

Wale .
Chronometers.

Knot. Circumferenter.

reared. Clepfydra.

Walt. Compaſs Dial.

Wapp.
Croſs-Staff.

D.

Warp.

Wast.
Decimal Scales.

Boards.
Declinatory.

Cloaths. Declining Dials.

Trees.
Demi-croſs.

Watch.
Diagonal Scale .

Glaſs. Dialling Globe.

Water -born.
Scales .

Line. Sphere.

Shot.
Dials.

Way
Diopter.

Way of a Ship
Direct Dials.

Wear.
Double Horizontal Dials.

Weather Coyle. Draught Compaſſes.

Gage.
E.

Weight.
Elliptical Dial. ::

Wending. Engyſcope.

Whelps.
EquatedBodies of the Lines

Whip -Staff.
Equinoctial Dial.

Whuodings.

Ereet Direct Dials.

WindTaught.
Ere& Declining Dials.

F.
Winding- Tackle Block.

Windlaſs.
Fore - Staff

Wood and Wood .
G.

Worming.
Gnomon.

Woulding.
Gunter's Line.

Wreck .
Quadrant.

Wrack.
Scale .

H.

it right's Sailing

Y.
Half Tangent Lines.

Yards of a Ship Heliſcope.

Yare.
Horizontal Dial.

Yatches.
Hour Lines.

Yaws.
Hygrometer.

Yoke. Hygroſcope.

Hydroſtatical Ballance .

J.

Mathematical and Philoſophical ImperialTable.

Jacob's Staff.

Inſtruments, and Practical L.

Mathematicks. Label.

Level.

A. Levelling.

Limb.

Air Pump
Line of Numbers.

Alidada. Line of Lines.

Almacanters Staff Solids.

Analemna . Superficies.

Anemoſcope.
Chords.

Areometer.
Secants.

Armillary Sphere.
Metals.

Aftrolabe.

Mapa.

ÆOlipil
e
.
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M.

ABacus..

Wheel Barometer.

Maps.
Wind Gun .

Melolabium .

Micrometer.

Mine-Dial.

Microſcopes.
Millains. Arithmetick and Algebra,

N.

Needle

Neper's Bones.
Abſolute Numbers.

Nocturnal.
Abundant Numbers.

Numbring Rods.
Addition .

P. of Logarithms.
Parallel Ruler.

of Vulgar Fra &tions.

Parallelogram .
of Decimals.

Perambulator. Aggregate.

Perpendiculum Chronometrum . Algebra.

Plain Scale. Algebraick Curve.

Table . Algorithm .

Plow. Algoriſm .

Plumb Line. Aliquant Part.

Portable Barometer. Aliquot Part.

Protracting Pin. Alligation .

Protractor. Medial.

Primes. Alternate.

Priſm .
Alternation.

Proportional Scales. Amiable Numbers.

Q.
Analyfis of Infinites.

Quadrant, Anatociſm .

Triangular. Anti-Logarithm .

Quadrat. Approximation,

Quadrant of Davis. Arithmetick .

Quadrature Lines. Arithmetical Complement.

R. Progreſſion.

Reducing Scale. Article.

ReflectingTeleſcope . .
Artificial Numbers.

Regulator.
B.

Ring Dial .
Bimedial.

Rule Sliding . Binomial.

Rumb Scale. C.

S. Calculus Differentialis.

Satellite Inſtrument. Integralis.

Scales.

Proportional.
Canonical Equations.

Se &tor .
Carat.

Segments.
Central Rule.

Sinical Quadrant. Chara &teriſtick of a Logarithm .

Sines. Characters Algebracial.

Chiliads.

Square,
Circular Numbers.

Station Staff. Climacterical Year.

Statical Baroſcope.
Coefficients.

Stentrophonick Tube. Combinations.

Surveying Scale. Commenſurable Numbers,

Superficies Line.
Surds.

Surface Line. Common Diviſor.

T.
Compoſition of Proportion .

Tangent Lines. Compound Intereft.

Teleſcope. Quantiries.

Theodolite. Concrete Numbers.

Thermometer. Conſequent.

Thermoſcope.
Conſtruction of Equations.

Three-legg'a Staff.
Continual Proportion .

Travelling Barometer. Converſion of Equations.

Triangular Compaſſes.
Coffe.

Quadrant. Coffick Quantities.

U. Croſs Multiplication.

Univerſal Equinoctial Dial.
Cubick Equations.

W. Cubical Number.

Way -Wiſer. Cubocube.

Wheel. Cypher.

D.

Dactylonomy.
Deficient Numbers.

Decimal Fractions.

Degree Parodick.

Denominator.

Depreſſion of an Equation.
Difference ,

Digits.

Diſcontinual Proportion.
Diſcrete Proportion.

Quantity

Dividend.

Dividual.

Divifion .

in Decimals.

Vulgar Fractions.

of Logarithms.

byLogarithms.

of Proportion.
Diviſor

Duplicate Proportion.

Duplication.

E.

Ele &tion .

Eminential Equation.

Equations.

Equimultiples.

Even Numbers.

Evenly Even .

Odd.

Evolution .

Exegefis Numerofa.

Exponent of the Ratio.

Exponential.

Extraction of Roots.

F.

Factors.

Falſe Poſition.

Fellowſhip.

Figurate Numbers.

Figures.
Fluxions.

Fra &tions.

Decimal.

Sexagefimal.

Algebraick.
G.

Geodetical Numbers

Golden Number.

Rule .

H.

Harmonical Proportion.

Heterogeneal Numbers.

Surds.

Homogeneum Comparationis. )

Hypobibaſmus .

1.

Imperfe &t Numbers.

Improper Fractions.

Incommenſurables. :)

Incompoſite Numbers.

Index

Ineffable Numbers.

Infinite Series.

Integers.

Intereft.

Interruption of Proportion.

Inverſe Proportion.

Involution .

Irrational

Canon .

Sliding Rule.
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Irrational Numbers. Rule of Falſe. A &tive Principles.

Iſomeria . Three . Ad Oeto.

L. S.
Æolipile.

Lateral Equation .
Secundans. Acher.

Laws of Chance .
Series. Agitation .

Like Signs. Sexagefimal Fractions: Air.

Quantities. Similar Plane Numbers. its Refiftance.

Linear Numbers.
Solid Numbers. its Weight.

Literal Algebra. Simple Quantities.
Air Pump

Logarithms.
Solid Numbers. Airy Meteors.

Logiſtical Arithmetick. Species.
Alteration .

Logiſticks.
Spherical Number. Ambient.

M. Square Number. Anacampticks.

Magick Squares.
Roots Anemoſcope.

Medial Alligation. Subduction Animation.

Millains. Subduple Proportion, Animals.

Mixed Number. Submultiple. Animalcula .

Multinomial. Subſtitution . Antediluvian .

Multiple Proportion.
Subfuper Particular . Antipathy.

Multiplication.
Subtra&tion. Antiperiftafis.

Multiplicator.
in Algebra. Apporrhea.

N. of Indexes.
Aporhea's.

Negative Quantities, Integers. Aquatick .

Signs.
Logarithms. Architectonick .

Neper's Bones. Vulgar Fractions. Areometer.

Numbers. Decimals. Argyrocomus.

Numeration Subtriple Proportion. Armed Load - tone.

Numerator. Sum. Asbeſtine.

Numeral Algebra. of an Equation. Aſpetity.
Superficial Numbers.

Atinoſphere.

Original Equations. Superparticular Proportion. of Conſiſtent Bodiesi

P. Superpartient. Atom.

Paraboliſmus. Surds. Attraction .

Parodical Degrees in an Equa Attrition .

tion.
T.

Partnerſhip (a Rule.)
Tariff.

B.

Part Proportional: Terms of an Equation. Balani.

Plane Number.. Proportion. Barometer.

Permutation of Quantities. Tetragoniſtick Calculus. Wheels

Play . Tranfpofition . Bile.

Political Arithmetick .
Trinomial Root. Biolychnium .

Polygonal. Tripartition. Bivalve.

Polynomial Root.
U. Blackneſs.

Pofítion (Rule.) Variable Quantities. Blood .

Poſitive Quantities.
Vinculum.

Body

Powers.
Unciæ . Bolonian -Stone.

Practice. Unit. Bolus.

Prime Numbers. Unlike Quantities. Burning -Glaſs.

Product. . Signs.

Progreſſion Arithmetical. Vulgar Fractions.
C:

Geometrical
. Camera Obſcura .

Proper Fraction .
Capræ Saltantes.

Proportion . Caſtor and Pollux.

Natural Philoſophy and Catacauſticks.

Quadratick Equations. Phyficks. Cataphonicks.

Quadripartition . " Celerity.

Quotients. A. Centre of Gravity.
R.:

Centrifugal Force
Rebate . .

Academy Centripetal Force.

Reciprocal Proportion . Academicks. Centro-Barrical,

Reduction . Acceleration of the Deſcent of Ceratias.

of Equations. Bodies. Chaos.

Decimals. Accenfion. Chyle.

Vulgar Fractions. Accretion. Circulation of the Blood ,

Money. Acerb .
CarteſianSyſtem .

Renewing of Leaſes. Acidity. Circumſcription.
Refidual Root. Acids. Clouds.

Reſolvend . Acidulæ.
Clypei-formis.

Reverfions.com Acouſticks.
Coagulate.

Root .607" pri Acrimonious.

Binomial. Actinobiliſm . Coalition

A Byrs.
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Coalition . Elateriſts,
Hygroſcope.

Coacervate Vacuum. Electricity Statical:

Coheſion of the Parts of Matter. Elements. Hypothefis.

Conatus Centri-fugus. Emeticks. I.

Concoction . Emphatical. Ice.

Coheſion .
EpicureanPhiloſophy. Ignis Fatuus.

Conſtituent Particles.
Equable Motions. Incaleſcence.

Coition . Equinus Barbatus. Incongruity.
Colature . Equivocal Generation.

Incorporate.

Cold . Evanid Colours. Incurvation of the Rays of

Coldneſs Potential. Exhalation. Light.

Colliſion . Exhaufted Receiver: Inergetical.

Colour. Expanfion. Infle &tion of Light

Comets.
Experimentum Crucis. Influence of the Planets.

Comminution . Expiration. Intenfion.

Commiffures.
Exploſion. Interſperſum Vacuum.

Compofition of Motion. Extramundane Space. Ifacrone.

Conatus recedendi ab Axe mo - Exuviæ . Juxta - Pofition.

tus. F.

Concatenation . Facula . L.

Concentration. Faculty . Lampadias.
Concretion . Natural Lapideſcent.

Condenſation. Vital . Lation .

Congregation. Animal. Laws of Motion ,

Congruity.
Fantaſtical Colours. Levitation .

Conſiſtent Bodies. Faſcic of Mars.
Leight.

Conſtipation.
Fermentation .

Levity.

Conftri &tion . Ferrugineous Waters. Light.

Contiguity. Figure . Line of Gravitation.

Continuum. Filaments. Direction.

Contractile. Fire. ſwifteſt Motion .

Convexity . Firmneſs. Liquids.

Copernican Syſtem
Fiffures. Load - ſtone.

Corporeity. Fits of eaſy Reflexion. Locus.

Corpuſcles. Tranſmiſſion . Lonchites.

Corpuſcular Philoſophy. Fixity. Longitude of Motion.

Corroſibility:
Flamma Vitalis.

Corroſiveneſs. Fluid Body M.

Corruption. Fluidity. Machina Boyleana,

Coruſcation. Fluores. Maculæ Solares.

Crepuſculum . Flux and Reflux of the Sea. Magnetiſm .

Crowns of Colours. Form . Magnify:

Crustaceous. Formed Stones. Malleable.

Currents. Foſſils. Marchafite.

Freezing. Marine Barometer:

Damps in Mines. Friable . Maffe.

Deflexion of the Rays of Light. Fuga Vacui.
Materia Subtilis.

Deluge.
Function . Maturation ,

Denfity. Funicular Hypotheſis. Mechanical Philoſophy.

Deſcent of heavy Bodies. G. Medium.

Deterration . Generation . Memory.

Dew . Globules. Mephitical Exhalations.

Diacouſticks. Gravitas Acceleratrix . Mercurial Phoſphorus.

Diaphaneity. Gravity.
Metals and Minerals:

Difform . Specifick. Metallurgy

Diffufion. Gravity.
Meteors.

Digeftion.
its Centre. Microcouſticks:

Difceusfive Difciformis. Gun -Powder.

Diviſibility. Minima Naturalia.

Draco Volans. Hail. Mixt.

Du & ility.
Halo . Moments.

E. Halo's. Motion .

Earth . Heat. its Laws.

Quakes.
Heavy Bodies Deſcent. Motion compounded .

Ebbing and Flowing. Heterogeneal Light. Motrix Vis.

Ebullition. Particles.

Echo. Homoiomerical Principles. N.

Efferveſcence. Humidity: Nature.

Efluviums.
Hydraulicks. Natural Philoſophy

Elaſtick Force. Hydroſtaticks.
Neutral.

Elaſticity. Hygrometer. Nutrition

Kkkki Oblique

D.

1

H.
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ÆR:

O. S. Union.

Oblique Force. Saporifick Particles. Volatility.
Odour.

Saporous. Vomits.

Odours. Seeing . Vortex.

Opacous. Senſation . W.

Opacity. Smelling. Water.

Snow . Waves of the Sea.

P. Solidity. Weight of the Air.

Parafelene. Sound. of Bodies in the Planets ,

Pelagiæ . Space. Whiteneſs.

Penetration of Dimenſions.. Abſolute . Wind .

Pendulums. Relative. X.

Peripateticks. Specifick Gravity. Xiphias.

Permeating. Sphere of Activicy . Z.

Perpetual Motion. Spring of the Air. Zoography:
Petrifications. Spots in the Sun.

Phantaſtick Colours. Spring - Tide.

Phænomeno
n

. Springs and Fountains.

Philtration . Springy Bodies. Geography and Chronology.

Phoſphorus. Stala &titæ .

Phyficks. Statical Baroſcope.
Ra.

Phyſiology Hygroſcope. Æquator.

Pichias. Stones. Æftuary .

Place . Strata. Angle of Longitude.

· Pneumatical Experiments. Striæ. Angle of the Diſtance of two

Polarity .
Subſtance. Places.

Pures . Subterraneous. Anomaly.
Pofitive Lenity. Suction. Anachronifm .

Potential Coldneſs.
Sulphur. Archipelagus.

Pragmatical. Sun. Altitude of the Pole.

Preffure. T. Amphiſcii.
Prima Naturalia .. Tactile Qualities. Amplitude.

Principle. Tangible Qualities. Antartick Pole.

Prifin Taite. Antæci.

Proje &tiles. Taftes. Antilhones.

Pulſe. Tautological Echo's. Antiæci.

Pulfion. Teſtaceous. Antipodes.

Purgative Medicines , Tetragonius. Antifcii.

Putrefaction . Texture. Aretick Circle.

Thermofcope. Pole,

Qualities. Thermæ. Aſcii.

Quantity of Matter. Thunder. B.

Quantitatis Acceleratrix . Tides.
Biffextile .

Quantity of Motion. Time.
Boſphorus.

R. Torricellian Experiment. Burning Zone.

Rainbow . Tranſmutation. C.

Rare Bodies. Tranſparency:
Calendar.

Rarefaction . Tubuli Vermiculares. Calends.

Rays. V Callippick Period .

Vacuum . Cape.

Reaction. Vapours.
Cherſoneſus.

Redintegration. Variation of the Compafs. Chorography.

Reflection. Vegetables.
Chronology.

Reflexibility . Vegetation.
Civil Year.

Reflux of the Sea . Verticity.
Climate.

Refraction . Veru. Continent.

Refrangibility of the Rays of Vibrating Motion Coſmography.

Light.
Vibration . Cycleof the Indiction .

Regions. Virgæ.
D.

Relative Gravity . Virgula Divinatoria. Degree of a great Circle.
Remiffion . Vis Centrifuga. Depreſſion ofthe Pole .

Renitency, Centripeta.
Diſtance of Places .

Repelling Force. Vis Centripeta Quantitas Acce- Dominical Letter.

Refiftance of the Medium. leratrix . E.

Refiftance ofa Fluid Medium . Quantitas Motrix . Earth .

the Air to project. Vifion. Eclipſes.

Reſpiration .
Vis Inertiæ. Materiæ . Elevation of the Pole .

Reftitution . Vis Stimulans. Emboliſm .

Rigorous. Viſual Faculty Epact.
Roundneſs. Viviparous. Epocha.

Ruminant Animals Uniforme. Ephemeris.

Equation.

of Light.

.
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B
.

T.

Temperate Zone.

Terreſtrial Globe.

Torrid Zone.

Tropicks.

Twilight.

v.

Variation.

Viſible Horizon.

Vertical Circles.

W.

Winter Solftice .

Y.

Year.

2.

Zenith.

Zone.

Balon.

Balneum .

Maria .

Vaporis.
Arena .

Balſam .

of Jupiter.

of Sulphur.
Bamma.

Bezoardicum Minerale.

Joviale.

Martiale.

Bizmuth:

Body.

Bolonian Stone :

Bolt-head.

Butter ofAntimony.

of Tin.

C.

Calcination .

of Copper.

Flints.

Lead .

CHIMISTR T.

A.

A Brick. Tin .

Equation of Time.

Equator.

Equinoxes.

F.

Frozen Zone.

G.

Geographical Miles.

Geography
Globe.

Golden Number.

Gregorian Year.

Gulf.

H.

Hegyra.

Heightofthe Pole .

Heteroſcii.

Horizon.

Hydrographical Charts.

I.

Ides.

Intercalary Days.

Julian Year.

Period .

L.

Latitude of a Place.

Leap Year.

Levant.

Longitude ofa Place.

Lunar Cycle.

Months.

Luni- Solar- Year.

M.

Magnetical.
Meridional Diſtance.

Parts.

Miles.

Metonick Year.

Months.

Monſoons.

N.

Nadir.

Natural Day.

Nones.

Northern Signs.

Ny &themeron.

0.

Ocean.

Olympiad.

P.

Parallels of Latitude.

Peninſula .

Periæci.

Period.

Progrometer.

Periodical Month.

Periſcii.

Pole of the World.

Proceſſion oftheEquinoxes.

R.

of Antimony

Acetum Radicatum .
Vitriol.

Acetum Philofophorum . Calx .

Achamech, of Antimony.

Acids. Gold .

A &tive Principles. Caput Mortuum .

Adaridge. Cement.

Adept.Adeptifts.
Cementation .

Adiapherous.
Cerufs.

Æs Uftum . Chalcanthum.

Æthiops Minerale. Chryſocoraunius Pulvis.

Alchymist. Chryſtal Mineral .

Alembick. Chryſtals of Copper.
Alcohol. Tartar.

Algoret. Silver.

Alkabelt.
Chryftallization

Alkali. Chymia.

Alkalizate Sp. of Wine. Chymiſtry
Aludels. Cinefaction .

Amalgama. Cinnabar,

Amanfes.

Amouſes. Circulate.

Anima Hepatis. Circulatorium.

Saturni. Circulus.

Animated Mercury. Crocus Martis.

Antihecticum Poterii. Metallorum .

Antimonium Diaphoreticum . Cuppel.

Medicamentorum . D.

Reſuſcitatum . Damnata Terra.

Aqua -fortis. Decrepitation .

Aquila alba. Degrees of Fire.
Arbor Dianæ .

Deliquium .

Marris. Depart.

Arcanum . Dephlegmated.

Duplum . Dew of Vitriol.

Jovis. Diana's Tree

Ardent Spirits Digeſtio Chymica.
Armoniack Salt. Diſtillation .

Volatile Spirit. Dome.

Athanor. Double Veffel.

Auripigmentum . E.

Aurum Fulminans. Elaboratory

Moſaicum , Elixir.

Potabile. Empyreuma.

Azoth. Enixum Sal .

Alman Furnace. Ens Primum.

Athenatorium . Veneris .

Kk k k ke

Rational Horizon.
Real

Receſſion of the Equinoxes.

Retroceſſion of the Equinoxes.

s.

Senfible Horizon.

Siderial Year.

Solar Year.

Solftices.

Sunday Letter.

Syderial Year.

Synodical Month

Effence:
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Effence.

Effential Oil .

Effential Salt.

Eſurine Salts.

Etherial Oil .

Evaporation.

Expreſſion.

Expreſs’d Oils.
Extract.

F.

Fermentation .

Filtration.

Fixed Nitre.

Flowers.

Flux Powder.

Fulminating Powder.

Fulmination .

Fumigatio Chymica.

Furnace .

Fuſion.

G.

Gas.

Gilla Vitrioli.

Golden Sulphur of Antimony.

Granulation.

Gravelling Afhes.

H.

Helm .

Hermetical Philoſophy.

Phyſick.

Seal .

Art.

Hypoftatical Principles.
1 .

Ignis Rotæ .

Incaleſcent Mercury.

Incorporate.

Infernal Store.

Irradiation .

K.

Kingdom .
L.

Laborant.

Lac Luna .

Lapis Infernalis.

Prunella .

Medicamentoſus.

Levigation

Lingot.

Liquor of fixed Nitre.

Litharge.

Liver of Antimony.

Lixivious.

Lotion.

Luna Cornea.

Lutation .

Lute.

M.

Magiſtery
of Biſmuth .

Lead .

Scammony.

Tartar.

Magneſia Opallina.

Martial Regulus of Antimony.

Matraſs.

Menftruum .

Peracutum .

Mercury.

Mercurius Dulcis .

Vitæ.

Minium.

Moors-head .

Mortify.

Muffe.

N.

Naked Fire.

Noctiluca.

O.

Offa Alba.

Oil.

of Philoſophers.

Sulphur per Campanam .
Tartar per Deliquium .

Vitriol.

P.

Pafſive Principles.

Pelican .

Pellicle .

Peracutum Menftruum ,

Per Minima.

Perpetual Cauſtick.

Philoſophical Egg
Phlegm.

of Vitriol.

Phoſphorus.

Philoſophers Tree.

Plumbum Uftum .

Præcipitate.

White.

Yellow ,

Roſy.

Green.

Red .

Precipitation

Principles.

Proceſs.

Projection .

Prunella Sal.

Pulvis Fulminans.

Purification.

Pyrotechnick Art.

Pyrotechnia.

R.

Quartation .

R.

Receivers.

Recipients.

Re& ify.

Redintegration.
Red -Lead .

Refrigeratory.

Regiſters.

Regulus.

of Antimony.

Refina.

Retort.

Reverberate.

Reverberatory Furnace.

Revive.

Roftrum .

S.

Saccharum Saturni.

Saffron of Gold.

of Steel .

Salamanders Blood .

Sal Armoniac.

Circulatus

Polychreftum .

Prunella .

Volatile Oleoſum .

Salt.

Fix'd.

Volatile.

Effential.

Common .

of Saturn .

Steel .

Sulphur.
Tartar.

Stratification
.

Sublimation .

Sublimate Corrofive.

Subliming Pots.

Sugar of Lead .

Sulphur.

Sulphureous Spiritof Vitriol.

Sulphur of Antimony.

Sympathetical
Inks.

Sympathetick
Powder.

T.

Tartar Emetick .

Soluble.

Vitriolate ,

Terra Damnat ..

Teft .

Tinture.

Tranſmutation .

Tria Prima.

Turbith Mineral.

V.

Vaporoſum Balneum .

Veſica.

Vitrification.

Vitriol of Copper.

Mats.

Silver.

Vitriolate Tartar.

Volatile Salt.

Spirit.

Urinous Salts.

W.

Water.

Wheel- fire.

White -Lead.

Worm .

HER A L DR 1.

51:

A Batementof Honour.

Agreffes.

Amethiſt.

Ankred.

Annulet.

Argent.

Armed.

Armory.
Archievement.

Antire.

Avelane.

Azure .

B.

Balls.

Ballets .

Barr.

Barrulet.

Barry Bendy.

Paly.

Baſe
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Patonce.

Pean .

Pellets.

Peirced.

Perforated .

Phæons.

Pile,

Plates.

Point in.

Points.

Point.

Campion.
Dexter.

Plain

in Point.

Potent.

Counter Potent.

Pretence .

Purliew .

Purpure.

Q :

Baſo Point.

Battoon .

Bear.

Beaſants.

Bend .

Bendlet.

Bendy.

Bevile.

Beſante.

Bezants.

Billet.

Blazoning
Bordure ,

Bottony.

Brace.

Brusk .

C.

Caboſed.

Canton .

Chapeau.

Chappe.

Charge.

Checky.

Chief.

Chevron .

Chevronel.

Cloſet.

Cogniſance.
Combatant,

Coft.

Couchant.

Counter-changed .

componed

paſſant.

ſalient.

tripping .

Couped.

Coupleclofe.

Coward .

Crenele.

Creſcent.

Creft .

Croſs.

Croflets.

Queen.

R.

Raguled.

Rampant.

Rebuffes.

Regardant.

Ribbon.

Rundles.

S.

File.

Fillet.

Fimbriated .

Fitchee.

Flanche.

Flask .

Flory.

Formee .

Frett.

Furchce .

Furrs.

Fufil.

Fuſilly.

G.

Garb .

Garter.

Gemelles.

Gobonated.

Gorged.

Guardant.

Gatte .

de l'Eau.

de l'Armes.

d'Or.

de Sang .

Gyron.
H.

Hauriant.

Heaume.

Heawme.

Honour Point.

Humid .

Hurts.

I.

Jeffant.

Impaled.

Indented .

Ineſcutcheon .

Inveeted.

Iffuant.

L.

Lioncells.

Lozenge.

M.

Mantle.

Martlet.

Marſhalling.

Maſcle.

Maunch .

Membred .

Moline, a Crofs.

Mound.

Mullet.

N.

Najant.

Naiflant.

Nebuloſe.

Nombril Point.

O.

Ogreffes.
Or.

Ordinaries.

Orle.

P.

Pale.

Pall.

Pallet.

Paly.

Paly -bendy.
Paflant.

Sable.

Salient.

Siltier.

Sanguine.

Scarp:

Segreiant.

Sejant.

Shapournet.
Sinifter.

Supporters.

Surmounted.

T.

Tenny.

Timbre.

Tincture.

Toiſon d'Or.

Torce .

Torteauzes.

Tranche.

Traverſe.

Treffure.

Tripping.

1.

V

Dancette

Debruiſed .

Delf.

Devouring

Dexter.

Diaper.

Differences.

Diſplay'a.

Dormant.

E.

Embattelled.

Enalyron .

Endorſed

Endorſe.

Engrailed.

Entoyre.

Enurny.
Eraſed.

Ermine .

Erminees.

Eſcutcheon of Pretence.

Eſcutcheon .

F.

Field .

Fer -du -Mouline.

Feffe.

Vairy .

Copy

Verdoy .

Verry.

Vert.

Voided .

Voider.

Waved.

Wreath .

ARCHI

Patee.

Bel
i
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ABacus.

B.

Chapitrals.

Cima.

ARCHITECTURE. Cimatium .

Colonnade.

A.
Column.

Compartition.

Abreuroirs. Conge.

Acroteriæ . Conſole .

Adz. Corbett.

Alcove. Corinthian Order.

Amphiproſtyle.
Cornich .

Amphitheatre. Corona .

Anaglyptick Art. Couch .

Anchors. Coving Corniſh.

Annulets. Crown Poft.

Antæ. Culvertail.

Antes. Cupulo.
Anticks. Cymatium .

Antique. Cyncture.

Antipagments.
D.

Apertions.
Dentils.

Apophyge. Dipteron.

Aquæduct.
Dome.

Arches. Dorick Order.

Architecture. Dormant Free.

Architrave. Dormer.

Areoſtyle. Double Aſpeet.

Aſhlar. Doucile.

Aftragal . Dove - tailing.

Attick . Dragon - Beams.

Drip.

Back and Bottom Nails. Drops.

Ballifter.
Dye.

Balluftrade. Dypteron.

Bandelet.
E.

Bank. Echinus.

Barbican . Embraſure .

Baſe . Epiſtyle .
Bafil. Eves Lath.

Baſilica. Eye.

Baſs-Relief.

Baſton . Face ,

Batten . Faſcia's.

Battlements. Faftigium .

Bend. Fillet .

Beam. Flutes .

Bearer. Flat-Crown.

Bed-moulding. Flyers.

Binding Joifts. Foliage.

Boulting.
Fornication.

Brace. Furring

Brads. Fuſarole.

Breſt.
T Fuſh .

Sommers.
G.

Bricks.
Gable End of a Houſe.

Building.
Gain .

Butments. Girders.

C. Gorge.

Cantilivers .
Gothick Manner .

Capital.
Grand Gafto .

Carcaſe. Ground Plates.

Cantoures . Groteſque Work .

Cariatides. Grouppe.

Carſcade. Gulte.

Caſting of Drapery. Guttæ .

Cathetus.

Cavette.
H

Chamber- Beam . Hances.

Chambranle. Hatching.

Channel of the Ionick . Heads.

Chapiters. Height of the Eye in Perſpective.

Hexaftyle.

Hips.

Hip -Roof.

Hypethre.

Hypethron.

Hyperthyron.

Hypotrachelion.
1.

Ichnography.

Impofts.

Ionick Order.

Illes.

Intercolumniation .

Inter -Columns.

L.

Larmiers.

Layman .

Ledgers.

Line of the Section .

Lift.

Liftel.

Local Colours.

Lutheran Windows.

M.

Manner.

Maffes.

Membretto .

Meropa.

Mitre .

Model .

Modillions.

Module.

Monotryglyph.

Moreſque ? Work ,
Moriſco

Mortiſe .

Moſaick Work.

Munnions.

Mutule.

N.

Nave.

Newel,

Niche.

Nucleus.

O.

Obelisk .

Octottyle.

Order.

Ordonance.

Orle.

Ornaments.

Orthography.
Oval.

P.

Painting .

Pallier.

Pallification .

Paradigrammatice.

Paraſta .

Pargetting

Pedeſtal,

Peers.

Periptere.

Periſtyle.

Perfick Order.

Perſpective.
Lineal.

Areal.

Practical.

Speculative.

Piazza's.

F
.

.
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Piazza's.

Piedouche.

Pied -droit .

Pilæ.

Pillar.

Pillaſters.

Pitch .

Plancere.

Plane.

Plaſtice.

Plat- form .

Plinth .

Plot -bund.

Portico.

Portrails.

Prick Poſts.

Principal Poſts

Prints.

Profile.

Projecture.

Pronaos.

Pſeudoppiteron.

Prycholtyle.

Pulvinata.

Punchins.

Purlings.

Taille Douce.

Tailloir.

Talon .

Taffels.

Teint.

Tenon .

Tetraſtyle .

Thorus.

Tige.

Tondino.

Tore.

Tornice.

Torus.

Trabeation.

Tranſom .

Triglyph.
Trimmers.

Tringle.

Trochyle.

Trophy.

Tuſcan Order.

Work.

Tympan.
V.

Vefſels.

Vivo.

Union.

Voluta.

W.

Water Table .

Winding- Stairs.

Z.

Zacco.

Zocco .

Zocle.

Zoperus.

,

Q.

B.

Banneret.

Bedrip:
Befantine.

Biffextile.

Board Half-Pený.

Bordarii.

Bordlode.

Bordlands.

Boſphorus.

Bouge.

Bowche.

Bredewyte.

C.

Cade.

Calcages

Caract.

Carke.

Carucate.

Caftellorum Operatio:

Cert Money.

Chamberlain .

Chauntry.

Chorepiſcopi.
Chriſm .

Chriſom .

Chyrographum .
Clerk.

Clove.

Cocker.

Coins.

Conſervator.

Continent.

Coronare Filios.

Corſned .

Coſmography, is

Cuſtumarius.

D..

Dakir.

Damnum .

Dane -Gelt.

:
Danger.

Day -Work of Land

Deciners.
Toro

Decinniers.

Defend .

Denarii de Charitate.

Denarius.

Dom-Boc.

Domeſday-Book

Drenches.

Drenges .

Drengage.

E.

Ealdermen.

Earl.

Earth .

Ebdomadarius.

Ember-Week.

Ember.

Embring -Days.

Englecery.

Epact.
. :

Epocha.

Epiſcopalconus.

Epiſcopalia.

Eſquire.

Efterling.

Eftovers.

Evenings.

Exaction Secular.

Exhibition . Faggot.

Hiſtory, Antient Cuſtoms,.& c.

A.

Quarters.

Quirk.

Quoins.
R.

Rafters.

Raiſing Pieces.

RakedTable .

Reaſon .

Relief.

Relievo .

Refon .

Repoſe.

Riglet.

Roman Order.

S.

Sapheta.

Scamilli Impares.

Scheme.

Scenography,

Scribing.
Scotia .

Scratch -Work .

Scrowles.

Sculpture.

Section of a Building.

Sell.

Skene.

Suffito.

Stucco .

Stereobata.

Stercography

Stiles.

Striæ .

Striges.

Strutt.

Stylobata.

Stylobaton.

Stylobatum .

Symmetry.

Syſtyle.

T.

Table.

Projecting.

Raked .

Tænia .

ABacot.

1

Abacy.

Abbat.

Aborigines.

Academy.

Acholite.

Acre of Land.

Advent.

Alba Firma

Ale - Tafter.

Almoner.

Alnager.

Alterage.

Amabyr.

Amneity.

Amphora .

Anachroniſm .

Angaria.

Angel.

Angild.

Annals.

Annalia .

Anniverſary.

Annualia .

Anomaly.

Archives.

Arch -Deacon .

Arch -Presbyter.

Arietum Levatio .
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Hoke-Day .

Homagium reddere.

Honour.

Courts.

Honorary Service.

Hoſpitallers.
Hundredi Seeta.

Huſe bote.

Hyde-Land.

F.

Faggot.

Faldage.

Faldfey.

Fardles of Land.

Farding.

Fardingdeal.

Faſting-Men.

Feodary.
Firme.

Florens.

Folk- Land.

Folk -Mote .

Foot-Geld .

Formella.

Forringles.

Foffatorum Operatio.

Fot Mell

Framgild.

Frozen Zone.

G.

Gabel.

Gainagium .

Gallehalpens.
Gar- fume.

Gavel- Bread.

Cefter.

Earth .

Mede.

Rep :

Gavelling Men.

Geld.

Gemote.

General.

Gentleman.

Geographical Miles.

Geography

George Noble.

Globe.

Graſs -hearth .

Groſs.

Gule of Auguft .

Hii

Habentes Homines.

Hadbote .

Hail-work Folk .

Hallage .

Haly-Mote.

Hambling.

Ham - foken .

Hand -borow .

Hand -Grith .

Hand -Habend .

Hang-wite. .7

Hanſe.

Harbinger.
Harmitage.

Haro.

Haw.

Headborow
.

Head- Pence.

Hebber - Thef.

Hebdomadius
.

Hedagium .

Herald.

Hermitorium
.

Hey-bote .

Hilage.

Hideof Land .

Hoblers.

Hogen-hine.

1.

Icenild .

Ich Dien.

Ikenild - Street.

L.

Lacerta .

Lachrymatories.

Lada.

Lafords Wich.

Laga.

Lage Dayum.

Lagen.

Lagon.

Laſh - Bote.

Lammas-Day.

Land- Box .

Land -Cheap.

Land -Gable.

Landirecta .

Lanoniger.

Laſhlite.

Laft.

Laftage.

LatheLatta.

Lath -Reeve.

Latrocinium .

Laurets.

Lawes.

Lea of Yarn.

Left - Silver.

Levant.

Libera.

Libertas Ecclefiaftica .

Librata Terra .

Ligula.

Lourgulary.
Lundreſs.

Luſhburg.

Luſhborrow .

Lyff-Yeld.

Metonick Year.

Menſals.

Menſalia .

Merchan Lage.

Merchetum .

Metteſhap.

Mint.

Mitred Abbots.

Mitta.

Molmutan

Molmutin

Moniers.

Month.

Monſoons.

Moors.

Mother Tongues.

Moveable Feafts.

Multa.

Multura Epiſcopi.

Multones Auri.

N.

Natural.

Nones.

Ny &themeron.

Noble.

Norrog .

Nummata Terre .

0 .

Obedientia,

Obit.

Obituary.

Oblata .

Oblatæ.

Oblationes Altarii .

Funerales.

Obolus.

Ocean.

Octaves.

Oeconomicus.

Offertorium .

Olympyad.
Ora.

Ordeal.

Originalia.

Outfangthef.

P.

Pack of Wood.

Palls.

Pannage.

Pavimenta Teffellata.

Peny.

Peny -Weight.
Peninſula ,

Penſa .

Pentecoſtalia.

Perch .

Period.

Peſa.

Peſage.

Peter -Pence.

Picage.

Pleas of the Sword.

Plebania ,

Plebanus.

Plebiſcitum .

Plow -Land .

Pocket of Wool.

Poleine.

Pollards.

Port Reeve .

Portiforium ..

}

M.

Macegrief.

Mag -bote.

Maile.

Man -bote .

Manca..

Manuali Beneficia.

Manumiffion.

Manu -opera.

Manu-paſtus,
Manu -pes,

Manus.

Marcheta Mulierum.

Marches.

Maritagium habere.

Mark

Marqueſs.

Martyrology
Matricula .

Maynd.

Ports
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ANATOMY.

A.

ABdomen.

Port-mannimote.

Port -mote.

Pork -foken .

Pound .

Precaria .

Preceptory.

Presbyterium .

Prepofitus Villæ.

Preit -Money.

Preſtation Money.

Prodes Hommes,

Promontory.

Providence.

Proviſor.

Quadragata Terræ .

Quadragefimals.

Quadrans.

Quadranta Terræ .

Quæfta.

Quarentine.

Quafi-modo-Sunday.

Quinquagefima.

Quintal.

Quinque Portus.

Seme.

Summa.

Seneſchal."

Septuagefima.
Sexar.

Sheriff - Tooth .

Shilling .

Smoak-Ferthings

Soveraign .

Stable.

Stand.

Stallage.

Starr.

Star Chamber.

Sterling Money.

Synodales Teftes

Synodale Inſtrumentum .

T.

Taberders.

Tabitors.

Tallage.

Taxers.

Terræ .

Teftamentales.

Teffellata Pavimenta .

Teſtons.

Thane .

Theave.

Thrimſa.

Tod of Wool.

Trentels.

Tricennalia.

Trigentalia.

Trinoda -neceffitas.

Terrx .'

Tronage,

Tumbrell.

Troy-Weight.

V.

Valvaſor.

Vavaſor.

Virgate.

Uncuth .

Urbicariæ Regiones.

Utfangthef.

W.

Abductor Indicis.

Oculi .

Minimi digiti.
Pollicis.

Pollicis pedis.

Minimi digiti pedis.
Abductores.

Abducent Muſcles.

Abomaſus.

Abortion .

Abortive.

Acantha .

Acceleratores Urinæ .

Accefforius Willefii.

Acetabulum .

Acini- formisTunica.

Acromion .

Acromphalon.

Acros.

Adducent Muſcles.

Adductores.

Adductor Oculi.

Pollicis.

Pollicis pedis.
Aden.

Adeps.

Adipoſa Membrana.

Vena .

Adipofi Du&tus.

Adnata Tunica.

Aifteterium .

Albuginea Oculi.

Teftis.

Album Oculi.

Aiopecy.

Alphus.

Aliformes Muſculi.

Proceffus.

Allantois.

Allantoides.

Almonds of the Ears.

Alopex.

Alvearium .

Amnion.

Amnios.

Amphileſtroides.

Amphibranchia.

Amphidæum .

Anaftomofis.

Anatomy

Anchile .

Anchyle.

Ancon .

Anconæus.

Ancyroides.

Andratomy.

Androgyne.

Androgynus.

Animal Secretion.

Animation .

Aniſcalptor.
Annuates Muſculi.

Annular Cartilage.
Annularis Proceſſus. Lideoso .

Annular Protuberance.

Antagoniſta.

Anthelix,

R.

Rachat.

Radechiniftors.

Radman.

Repe Towel.

Reaſonable Aid .

Rebellum.

Recluſe .

Recta Priſa Regis.

Rectatio .

Re & itudo.

Red Book of the Excbequer.

Reeve.

Refectory.

Referendary

Regarders of the Foreft.

Regius Profeffor.

Rehabiliation.

Relief.

Rents of Aflize.

Repofition of the Foreſt.

Rep -Silver.
Reve.

Rod-Knights.
Rome- Scot .

Runcinus.

Rural Deans.

S.

Sac.

Saka.

Saccus cum Brochia .

Sack of Wool.

Sagibaro.

Salt Silver.

Salute .

Salus.

Sanctuary.

Sapler.

Scarage.

Scaragium .

Scata.

Sceppe.

Schar-peny,

Schire -mote .

Schire -wyte.

Scutage

Waga.

Wardage.

Wardecom .

Ward -peny:
Staff

Warreeta Terra .

Warrectum .

Waffel-Bowl.

Water Ordeal.

Watling- Streer.

Weald.

Weight:

Wedbedrip

Weights.

Wherlicots.

Whitſon -Farthings.

Wold.

Y.

Years-Day.

Mind.

Yeoman .

L1111
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Anthelis.

Antiasa

Antiades:

Anticardium .

Antiperiſtaltick.

Antithenar.

Antitragus.

Anus.

Aorta.

Aperiens Palpebra rectus.

Aponeurofis.

Apophyſis.

Appendicula Vermi-formis.

Aquæductus.

Aqualiculus .

Aqueous Humour.

Aranea Tunica .

Arcualia Ofta.

Areola Papillaris.

Arteria Bronchialis.

Venoſa.

Vena.

Artery .

Artbrodia .

Arthrofis.

Articulation .

Arytænoideus .

Aflimilation .

Atlas.

Attollens Auriculam.

Attollens Oculos.

Nares.

Attollentes Muſculi.

Auditory Nerve.

Auricula Cordis.

Axillar Veins.

Arteries.

Axis.

Azugos.

Azygos.

B.

Balanus.

Barrel.

Bafilare Os.

Bafilica Vena.

Bafio Gloffum .

Baſis.

Bathmis.

Belenoides.

Bibitorius Muſculus.

Biceps.
Bile.

Biventer.

Bladder.

Blood .

Bones.

Brachiæus Externus.

Internus.

Brain .

Breaſts.

Bregma.

Breve Vas.

Brevis.

Bronchus.

Buccinator.

C.

Cæcum Inteftinum ,

Calamus Scriptorius.

Calcaneus.

Calcis.

Calva.

Calx. Columna Nafi.

Canal . Oris.

Canini Dentes. Columetta .

Caninus, Commiffura Craflioris Nervis

Canthus. æmula .

Capillary Vefſels. Common Receptacle of the

Capreolaria Vaſa . Chyle.

Capſulæ Communis. Common Senſorý.

Atrabilariæ . Complexus.

Seminales. Conarion .

Cardiacus Plexus. Concha.

Carina. Condyli.

Caro . Condylomia.

Carotides. Congeneres Mufculi.

Carpus. Conglobate.

Cartilage. Conglomerate.

Cartilago Enfiformis. Conjunctiva Tunica.

Caruncula . Conniventes Glandula .

Myrtiformes
Conoides.

Oculi . Conſtrictor.

Papillares.
Conſtrictores.

Cataclida. Cor.

Ceva Vena. Coracobrachialis.

Cellulæ Inteftini. Coracoides.

Cephalica. Cornea Tunica Oculi.

Cephalopharyngæi.
Corona .

Cercis. Cornua Uteri.

Ceroa . Cornicularis Proceffus.

Cerebellum . Coronale Os.

Cerebrum . Coronalis Sutura.

Cervical Arteries. Coronaria Vaſa .

Cerumina. Corone.

Chalaza. Corpora Carnofa.

Choana. Olivaria.

Choledochus Duetus, Pyramidalia.

Chondrofyndeſmus. Striata.

Chorda Membrana. Corpus Callofum .

Tympani. Glandulofum ,

Chorion. Corrugant Muſcles.

Chorides. Corrugator Supercilü.

Chryſtalline Humour of the Coryphe.

Eye.
Cofta .

Chyle. Cotyle.

Chylification. Cotyledon.

Chyli Receptaculum . Cotyledones.

Chymus.
Coxæ Os.

Cicatricula , Coxendis .

Cilia. Cranium.

Ciliare Ligamentum . Cremaſter.

Cion. Cribroſum Os.

Circulation of the Blood. Cribrum Benedi tum .

Çircumagentis Mufculi, Cricoarytenoides.

Claudent Muſcles. Cricoides.

Cavicula. Cricothyroides.

Cleidion .
Chriſta Galli.

Clinoides. Crista .

Clitoris. Crotaphick Artery.

Clypeal Cartilage. Cruor.

Coat. Crura Medulla Oblongata.

Coccygis Os. Crural Artery

Coccygæus.
Vein ,

Coccyx.
Crureus.

Cochlea. Crus.

Cæcum Inteftinum . Chryſtalline Humour.

( celia . Chryftalloides Tunica .

Caliack Artery, Cubical Artery ,

Cælum . Cubi- forme.

Colliciæ . Cubit.

Collum minus Uteri.
Cubitæus Internus.

Colon . Externus.

Columnæ Cordis. Cubital Muſcles.

Cuboides .

1
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Cuboides.

Cucullaris.

Cunei- forme Os.

Oda.

Cutaneous Glands,

Veftels.

Cuticle.

Cutis.

Cyema.

Cymba -forme Os.

Cynodeſmus.

Cynodentes.

Cyfticæ Gemelli.

Cyttis.
Choledous.

D.

Dartos,

Dartus.

Declivis (Muſculus.)
Deferentia .

Deltoides.

Depreffor.

Deprimens,

Auricularum ,

Labii inferioris.

Labiorum ,

Oculi .

Humilis.

Detrufor Urina .

Diærefis.

Diaphragm .

Diaphrattontes.

Diaitole.

Digaítrick Muſcles.

Digaſtricus.

Digeftion.

Digitorum Tenſor.

Dilatation.

Dilatores Alarum .

Diploe.
Diffimilar Parts.

Dodecadactylon.

Dorli Longiſſimus (Muſculus.)
Dorfum .

Ductus Adipofi.

Alimentalis.

Bilarius.

Choledocus.

Epaticus .

Chyliferus.

Cyfticus.

Pancreaticus.

Roriferus.

Salivales.

Thoracicus.

Umbilicalis.

Urinarius.

Duodenum .

Dura Mater.

E.

Ear.

Elevator Labii Inferioris.

Superioris.

Labiorum .

Oculi.

Elevatores.

Elythroides.

Embryotomy:

Emiſſary of a Gland.

Emporium .

Emulgents.

Einun &tories.

Enarthrofis. Focile .

Encathis. Fodina,

Encephalos: Færus.

Encranlum . Folliculus Fellis.

Enfi -formis Cartilago. Foramen Lacrymale.

Enthrodcs. Arteriæ dura .

Epar. Matris Lacerum .

Ephelæum .
Fornix .

Ephiptium. Fovea Cordis.

Epidermis. Frænulum .

Epigaſtrick Artery. Frænum .

Epigaſtrium .
Frontalis.

Epiglottis. Frontis Os.

Epigonaſis. Funiculus Inteftinorum .

Epiphyſis.
Furcale Os.

Epiplois Dextra. Furcella.

Siniftra, Furcula Superior

Poftica.

Epiploon.
G.

Epifion. Gall .

Epifphæria.
Bladder .

Epiffrophæus: Galactophori.

Epomis. Gargareon .

Erectores Penis. Gafferochnemium .

Ethmoidalis. Gafterochnemius Externes.

Ethmoides. Internus.

Euſtachian Tube. Gaſtero Epiploica:
Exanaſtomoſis. Gemellus.

Extenſor Carpi Radialis. Gemini.

Extenſor Carpi Ulnaris. Geininous Arteries:

Indicis, Gena Mala.

Primi Internodii.
Generation .

Secundi Internodii. Geriogloſſum .

Minimi Digiti. Geniohyoideus.

Pollicis Pedis brevis. Genitura.

longus. Ginglimus.

Externus Auris. Glacialis Humor.

Extravaſated . Glandulæ Miliares.

Eye. Myrtiformes,

-Lids. Sebaceæ .

F Glands:

Fallopian Tubes: Glandula Pinealis :

Falx. Pituitaria .

Farciminalis Tunica. Glandula Lumbares.

Faſcia Lata . Odorifera

Faſcialis Muſculus, Renales.

Fatt. Glanduloſum Corpus.

Fauces. Glenduloſa Tunica.

Femoreus. Glaffy Humour of the Eyes

Femur. Tunick of the Eye.

Feneftra Ovalis. Glene.

Rotunda. Glenoides.

Fibra Auris. Globulus Nafi.

Fibræ. Glottis.

Fibres.
Glutæi.

Fibula. Glutæus Major.

Filaments. Minor.

Fiſtula Lacrymalis.
Medius.

Pulmonis. Glutia.

Sacra . Glutos.

Urinaria. Gracilis.

Fleſh . Graphoides.

Flexor Carpi Radialis. Gula .

Ulnaris. Gullet.

Secundi Internodii digiti . Gurgulio.

Tertii Internodü . Gutral Cartilage.

Pollicis pedis longus. Guts.

Primi & Secundi Offis H.

Pollicis . Hæmorrhoidal Veins.

Focile Majus. Heart.

Minus. Helix .

L11112 Hepar..
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ſalvæ ,

Hepar.

Hepatica Vena.
Hircus.

Hirquus.

Honoplata.

Humerus.

Humilis.

Humours of the Eye.

Hyaloides.

Hydatoides .

Hymen.

Hyoides.

Hyothyroides.

Hyperoon .

Hypochondrium.

Hypogaftrick Artery.

Hypogaftrium .

Hypofiloides.

Hypotenar.

Hypozoma.

Hypofilogloſſus.
I.

Janitor.

Jecur.

Uterinum .

Jejunum Inteſtinum .

lle .

Ilium .

Ilia .

Iliac Vefſels.

Iliacus Internus.

Ilium Os.

Inciſivus.

Inciſores Dentes.

Inciſivi.

Incus.

Indicator

Indignatorius.

Indurantia .

Indufium .

Infimus Venter.

Infra -Spinatus.

Infundibulum Cerebri.

Renum .

Inguen.
Inium .

Inominata Tunica.

Olla.

Inominatus Humor.

Inofculation.

Intercoſtal Arteries ,

Vefſels.

Intercoſtales Externi,

Interni.

Interforaminium .

Internus Auris,

Interofſei Manus.

Pedis.

Interſcapularia.

Interſpinales Colli.

Inteſtinales.

Involucrum Cordis.

Iſchias Major,

Minor.

Iſchium .

Ithmoidea Ofta.

Jugale Os.

Jugular Veins.

Jugulum . K.

Kidneys.

L.

Labyrinth ,

Lacertus. Membrana Urinaria .

Lacrymæ. Membranolus.

Lacrymale Punctum . Memory

Lacuna, Mendofa Sutura .

Lamdoides. Meninges.

Laminæ. Meninx.

Latiffimus Dorfi. Meſaraick Veins.

Leno. Meſaræum .

Lentiform Prominences. Meſentery .

Lepidoides.
Meſenterick Arteries,

Levatores Ani. Meſo-Colon ,

Lien. Meſo -Pleuri.

Ligamentum. Meta-Carpus.

Ciliare. Meta-Condyli.

Linea Alba. Meta-Pedium,

Lingua. Meta - Tarfus.

Lingualis. Miliares Glandula .

Liquidum Nervorum . Mitrales Glandulæ .

Liver. Mola Gena.

Lobe. Molares Dentes.

Longanon.
Monocolum .

Longiffimus Pollicis,
Morſus Diaboli.

Femoris. MotoriiMuſculi Oculi.

Longus (Muſcules). Mucilaginous Glands.

Cubiti, Mucro Cordis

Radii, Mucronatum Os.

Tarſi, Muſcle.

Colli. Muſculus Stapidis.

Lophia.
Muſculus Tuba Novus Val

Lumbales Muſculi.

Lumbaris Vena. Auriculæ Anterior,

Arteria. Tragi,

Lumbrical Mufcles. Ante- Tragius.
Lumbricales. Muſcle Vein.

Lumbriculi Pedis . Muſculus Nauticus.

Lungs. Myelos.

Luxator Externus. Mylogloſſum

Lympha. Mylohoideus.

Lymphatick Vefſels. Myodes Platiſma.

Lymphæducts. Myologia.

M. Myrach.

Malleolus Pedis. Myrinx.

Mamma. N..

MammaryVelfels, Naſalis Muſculus.

Mamma - formes Proceffus, Nafi Os.

Mandibu!a.. Nates Cerebri.

Marrow. Naviculare Os.

Marſupialis. Nerve.

Maffeters. Neurology,

Maſtication. Neurotomy.

Maſtoidei. Nictitans Membrana

Mater Duru. Notha Coſta .

Tenuis. Nucha.

Matrix. Nuckianæ Glandulæ .

Maxilla . Nutrition.

Superior, Nymphæ.

Inferior.
Nymphatomy.

Meatus Auditorius. 0.

Urinarius. Obelæ.

Mediana Vena.
Obliquus (Muſculus.)

Mediaftina. Inferior,

Medius Venter. Superior,

Medulla Cerebri, Major,

Oblongata, Acclivis,

Spinalis, Afcendens.

Olum . Auris.

Medullary Vein . Obturator Externus,

Membrana . Internus.

Muſculor. Communis Occipitalis.

Adipofa, Occipitis Os.

Carnoſa, Occip. Frontal.

Nictitans. TOculus. Ocule
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Oculorum Motores.

Odoniodes.

Oefophagus.

Deſophagæus.

Olecranon.

Olfactory Nerves.

Olivaria Corpora.

Omentum.

Omoplata.

Omphalmicus.

Optick Nerve.

Orbicular Bone.

Orbicularis.

Palpebra.

Orbiter Externus.

Internus.

Organical Part.

Organs.

Os.

Os Calcis,

Mali.

Unguis.

Occipitri.

Palati.

Sphænoides.
Tineæ .

Ofcula .

Ofra Parietalia .

Tempora.

Ofteologia.

Ovalis Feneftra.

Ovaria.

Oviduétus.

P.

Palati Os.

Palato Salpingæus.

Staphyllinus.
Palatum .

Palmaris Brevis, 2

,

Palpebræ.

Pancreas.

Panniculus Carnofus.

Papilla.

Papillæ Inteſtinorum .

Papillarum Proceffus.

Paramefus.

Paraftatæ .

Parencephalos.

Parenchymata.

Parenchymous.

Parietal Bones.

Pariſtmia .

Parotides.

Parvagum .

Parvum & Craffum .

Pathetick Nerves.

Pectineus.

Pečtinis Os.

Pectoralis.

Pedium .

Peeten .

Pelvis.

Aurium.

Cerebri.

Renum.

Perforans Muſculus.

Digitorum.

Pedum .

Perforatus.

Pedes.

Pericardium .

Pcricranium ,

Periophthalmium.
Perinæum .

Periodus Sanguinis.

Perioftium .

Periſtaltick Motion .

Periſtaphylinus.
Periſterna.

Periſtonäum .

Peritonæum .

Perona.

Peronæus Primus.

Secundus.

Petroſum Os.

Phalanx.

Pharyngetrum .

Pharynx.

Phyltrum .

Phrenes.

Phrenerick Veins.

Phrenick Veffels.

Pia Mater.

Pinealis Glandulæ .

Pinguedo.

Pinna Auris.

Pituitaria Glandula .

Placenta Uterina.

Plantaris.

Planta Pedis.

Pleura .

Plexus Choroides.

Nervoſus.

Reticularis.

Pneumonica Vena,

Pomum Adami.

Pons Cerebri,

Poplitæ ..

Poplitæus.

Porta Vena.

Porus Bilarius.

Primæ Viæ.

Pronator Radii Quadratus.

Teres.

Proftatæ .

Proſtomia .

Pſoas Magnus.

Parvus.

Pterigo Palatinus.

Pharingæus.

StaphilinusExternus.

Internus.

Pterigium .

Pterygoideus.

Pteryttaphilini.
Pubis Os.

Pulmonaria Arteria .

Vena.

Pulmonary Veffels.

Pulmones.

Punctum Lachrymale.

Saliens.

Pupilla.

Puppis Vena.

Pylorus.

Pyramidales.

Pyramidalis Muſculus.

Pyri-formis Muſculus.

Quadratus Lumborum ,

Quadragemini.

R.

Rabdoides.

Rachitæ .

Radiales.

Ramifications.

Ramus Anterior.

Pofterior

Ranula .

Ranulares.

Rapha.
Raſetta.

Receptaculum Chyli.

Receptacle of the Chyle.

Re &ti Minorés.

Rectum Inteftinum .

Re & us internus Major.

Minor.

Reetus Lateralis.

Major.
Muſculus.

Palebræ Superioris.

Recurrent Nerves.

Regio.

Renal Artery.

Reſpiration.
Rete Mirabile.

Reticularis Plexus.

Reticulum .

Retiformis Plexus.

Tunica.

Retina.

Retractores Alarum .

Retrahens Auriculam .

Right Muſcles of the Head,

Rinæus.

Roriferus Du &tus,

Roftriformes Proceffus .

Rotator Femoris Major.

Minor .

Rotula.

Rotundus.

S.

Sacculus Chyliferus.

Cordis.

Saccus.

Sacer Muſculus.

Sacro Lumbalis.

Sacrum Os. ...i

Sagittalis Suturs .
Saliva . .urssi

Salvatella . 10 )

Sanguification.

Saphæna.

Sartorius.

Scaleni.

Scapha.

Scaphoides.

Scapularis Externus.

Internus.

Sclerotica Tunica.

Scrobiculus Cordis.

Scutiforme Os.

Scutum .

Scyphos.
ii:

Seeing.
Secretion . ..

Secunding .

Segmoidales.

Sella Equina.? :'(
Song

܂ܐܐܘ i . .

Q. .rره

Quadratus Femoris.

Gene.

Liel
a
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Semi- Lunares Valvula , Supercilium . Tunica Vaginalis.

Semi-Membranoſus. Superforation. Tympanum.

Spinatus. Superſcapularis.''
V.

Tendinoſus. Supinator Radii Brevis. Vaginalis Gulæ.
Senſorium Conmunc. Longus.

Tunica .

Septum Cordis. Supra-Spinatus . Valvula Major.

Lucidum . Scapularis. Valves.

Tranſverſum . Sura. Valvulæ Conniventes.

Serratus Anticus Major, Suralis. Varicoſum Corpus.

Minor. Sural Vein . Vas breve.

Pollicus Inferior. Suſpenſor Teſticuli . Vaſa .

Superior. Suſpenſorium .
Deferentia .

Serum. Sutura . Lactea .

Seſamoidea Ofta . Ollium
Lymphatica .

Sigicides.
Sweet- Bread. Vafti Muſculi.

Similar Parts. Synarthroſis. Vaſtus.

Sinciput. Synchondrofis. Vaſtus Externus.

Sinus.
Syneuroſis.

i Internus.

Meningium . Syntenoſis. Vein .

Ollium . Syntheſis. Venæ Lactez .

Skeleton.
Synymenſis. Lymphaticæ .

Skin . Syſtole. Pneumonicæ.

Soleus. T. Præputii .

Speculum Lucidum .' Talus. Venter Infimus.

Oculi , Tarſus. Venters.

Spermatick Veftels. Teeth . Ventres.

Sphanoidalis Sutura . “ Temporalis Mafc . Ventricle.

Sphænoides. Temporalia Offa.
Ventriculus.

Sphænopalatious. 1
Tenar. Ventriculi Cerebri.

Sphænopharingæus.
Tendon . Cordis.

Sphenois. Tenſors.
Vermiculares.

Shænopterigo- Palatinus. Terebrum. Vermiformis Proceffus.

Spagitides. Teres Major. Vertebræ .

Sphincter. Minor. Vertex.

Ani. :: .. Terfor. Vefica Urinaria,

Gulæ , Teftes. Veficula Follis .

Veficæ . Cerebri, Veficulae Seminales.

Spina Dorfi. Tetragonus. Veſpertilionum Alä.
Spinalis Colir.

Thalami Opticorum Nervorum . Veſtibulum .
Medulla.zonidis Thenor. Vibriffæ ,

Spine. Thorax. Viſcera.

Spirits Animal. Thymus.
Vifion .

Spleen . Thyroarytænoides.
Viſorious Nervus.

Splenetick Artery. Thyreodæte. Vitrious Humours.

Spongeoidea Vala . ; ) Thyreoftaphilinus.
Tunicle.

Spuriæ. Thyroideæ Gland. Ulna .

Stapes. Tibia . Umbelical Region.

Sternohyoides. zulwin Tibialis Anticus. Veffels .

Sternothyroides. Pofticus. Umbelicus.

Sternum Os . Tonfillæ . Unguis.

Stomach . ... ) : Torcular Herophili. Vocal Nerves.

Stomachus. Trachæa. Volvulus.

Stylo -Chondro-Hoidæus.. Tragus. Vomer.

Styloceratohyoides..
Tranſverſalis Colli. Urachus.

Styloeides . Muſculus. Ureter.

Stylogloſſum . . Pedis. Urethra.

· Stylohyoideus.
Penis. Uterus.

Stylopharingæus. Sutura. Uva.

Subcartilagineum . Trapezius. Uvea Membrana.

Subclavian y effels 2 . Triangulare Officulum . Uvigena.

Subclavius. ordiriiih Triangularis. Uyula.

Subcutaneus. SiT.. W.

Sublimis. Tricuſpides. Watry Humour.

Sublinguales. Joir " i Trigeminum . X.

Subſcapularis. 1: 2 Trochanter. Xyphoides.
Subftantia Corticalis. Trochlea. Z ..

Succenturiati Renes. Trochlearis . Zootomy,

Succus Pancreaticus.
. Tunicle . Zugomaticus.

Sudor. Tubæ Fallopianæ. Zygoma.

Sunartbroſis. 29 Di ... " Euftachianæ . Zygomaticum .

Superbus Muſculus.si Tubuli Lactiferi.

2 : 2

Triceps :

.20 ,

Painting
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ABlactation.

!

Repoſe.

Painting and Sculpture.
S.

Scenography :

A. Symmetry .

Sculpture

Altitude of the Eye. Stucco.

Aſpeet Double.
T.

B.
Taille Douce.

Baſs-Relief. Teint.

Buft . U.

C. Union .

Cariatides.

Carnation ,

Cartons.

Cement.

Agriculture and Hortulane
Claro -Obſcuro.

Terms.
Compartment.

Contours.

Caſting of Drapery.
Ai

Compoſition.

Contraſt, Ablaqueation .

Abnodation.
Crayons.

D. Agriculture.

Decorum .
Ampelite.

Degradation .
Averruncation.

Defſein .
C.

Deſign.
Carbunculation.

Diftemper.

Drapery.

Diſtance of the Eye.

Double Aſpeet. Opticks and Perſpective.
E.

Ltching. A.

Eafil- Pieces.

A CidentalPoint
Extremities, Altitude of the Eye.

F. Anacampticks. a )
Freſco . Anaclaticks.

G. Angle of Incidence.

Grand Guſto. Reflection .

Groteſque Work. Refraction ,

Grouppe.
Refracted .

H. Aperture .

Hatching Apparent Place.

Height of the Eye. Axis.
I. B.

Ichnography. Broken Ray.

L. Burning Glaſs

Layman.
C.

Line of the Section in Perſpec- Camera Obſcura
tive. Catacauſticks ; or,

Local Colours. Cauſticks by Reflection .

M.
Catadioptrical Teleſcope.

Manner . Cathetus.

Maffes. of Incidence,

Moreſque Work, of Reflection .

O. Cauſtick Curves.

Ordonnance. Common Axis ..

Orthographick View. Ray

P. Concave Glaſes.

Perſpective. Cone of Rays.

Aerial. Confuſed Viſion.

Lineal. Converging Rays.
Pra &tical.

Speculative. D.

Plane. Darkned Room : r ::

Plaſtice . Tent.

Pourtraits. Dioptricks.
Prints. Direct Ray.

Profile. Diſtance of the Eye,

Diſtinct Baſe . ::

Relief. Vifion .

Divergence Point.

Diverging Rays.

Double Aſpect.

F.

Faint Viſion

Focus.

Virtual.

Front.

Line.

H.

Height of the Eye.

Horopter.
Horizontal Line .

1.

Ichnography.

Image.
Incidence.

Incident Point.

Ray .

Inclination of a Ray.

Inflection .

L.

Lens.

Line Horizontal.

Geometrical.

Terreſtrial.

of the Fronti

Vertical .

of the Station ,

Objective.

Sečtion.

Locus Apparens.

M.

Magick Lantern.

Mean Axis.

Meniſcus Glaſs.

Microſcope.

O.

Object Glaſs.

Obſcura Camera .

Opticks.

Optick -Glaffes.

Pyramid

Triangle.

P.

Parallel Rays.

Pencil of Rays.

Plane of the Horopter.

Reflection .

Refraction .

Geometrical.

Vertical.

Perſpective.
Lineal.

Aerial.

Practical.

Speculative.

Plane of the Projection,

Point of Concourſe.

Divergence.

Incidence .

Principal.

Pole of a Glaſs.

Presbitæ .

Principal Ray.

Point.

Priſm .

R.

Radiation ,

Rainbow .

Ray Common.

12

.

R
.

Ray

!
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Ray Direct

S.

Auripigmentum . Ferruginecus Waters.

of Incidence. Aurora Borealis. Fiſhes.

Refle &tion . Awme. Flower of a Plant.

Rays Convergent.
B. Fluores.

Divergent. Bacciferous. Flux and Reflux of the Sea.

Parallel. Baccivorus Creature. Foliation.

Reflection.
Birds. Folliculus .

Reflected Ray. Bivalves. Formed Stones.

Reflecting Teleſcope.
Blood . Foilils.

Refraction . Botanicks. Frontatum.

Refracted Angle: Botaniſt. Frumentaceous.

Refra &tion from the Perpendi- Botany. Fundus Plantæ .

cular. Bulbous Roots. G.

to the Perpendicular. Bulbus . Gemma.

C. Geniculum .

Scenography. Calyx. Glans.

Sciography. Capillamenta. Gramineous Herbs..

Sciopticks. Capillary Plants. Gregarious Birds.

Senſible Point. Capitatæ Plantæ . H.

Species Vifibiles. Capitulum . Hail.

Scenographick Proje & ion. Capræ Saltantes. Halo .

Similar Light. Capreolus. Halo's.

T. Capreolatæ Plantæ . Harmitan.

Table . Capſula Seminalis. Hippeus.

Projecting Capſulate Plants. Hurrican .

Raked. Carbunculation,
Hypophylloſpermous.

Teleſcopes. Carina. I.

Aerial. Caro . Ice.

Reflecting. Caftor and Pollux . Ignis Fatuus.

V. Cauliferous Herbs. Imbricated .

Vertex of a Glaſs. Caulis. Inoculation.

Vertical Line. Chryſalis. Imperfe &t Flowers.

Plane . Chives. Plants.

Virtual Focus. Cirri . Infitio.

Viſible Species. Claſpers.
Internodium .

Vifion . Compounded Flower. Juba.

Viſual Angle. Coniferous Plants. Julus.

Point. Convolution . L ' )

Rays. Cor. Lampadias.

Corniculate Plants. Lead

Corpuſcles. Legumen.

Croci. Legumeneus Plants.

Corymbus. Levant.

Botany, Natural Hiſtory, and Corymbiferous. Load - tone.

Meteorology, &c. Culmiferous. Loculamentum .

Culmus. Lonchites.

A. Currents. Locuftæ .

Cyma.
M.

Ácidulæ. D Maculæ Solares.

Acroſpire. Damps in Mines. Magnet.

Æther. Deciduous Flowers. Magnetiſm .

Æſchynomenous Plants.
Defluvium . Malleolus.

Air. Deterration . Marchaſite .

Ala . Dew. Medulla, Cor.

Alabaftrum . Diaphaneity.
of a Plant.

Animals. Difform Flowers. Mercury

Animalcula . Digitatum Folium . Metals and Minerals.

Antheræ . Diſcus. Meteors.

Anthology. Difſimilar Leaves. Mimoſa Plantæ .

A petalous. Dorfiparous Plants. Monopetalous Flower.

Apices. Draco Volans. Monſoons.

Aquatick. E. Mudſuckers.

Aquatile. Earth . N

Arboreous. Earthquakes. Natural Hiſtory

Arboriſt. Ebbing and Flowing of the Sea . Necydalus.

Attire. Echinus. Nervus.

Aurelia. Empalement.
Nitre .

Arifta. Epiphyllofpermous.
Nucamentum .

Aſparagus. Equinus Barbatus. Nuciferous Plants,

Afperifoliate. Equivocal Generation. Nucleus.

Atmoſphere.
F. Nympha.

of Confiftent Bodies. I Faculæ . 0 .

AByls.

|
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O.

Oculus.

Officulum .

P.

Panicula.

Papillionaceous Flower.

Pappoſe.

Pappus.

Paraſelene.

Paraſytical Plants.

Parhelii.

Particles.

Pediculus.

Pennata Folia.

Pelagiæ.

Petala.

Petrifaction .

Pinnata Folia .

Piſcivorous Animals.

Pithias.

Plants.

Plume.

Polyperalous.

Polyſpermæ .
Pomiferous Plants.

Herbs.

Pruniferous Trees.

Pryan Tin .

ABactors.

Pudicx Plantæ.

Q

Quadrupeds.
R.

Radicle.

Rainbow .

Rays of Light

Roots of Plants.

Rubigo.
S.

Sagitta.

Salt.

Scapus.

Semers.

Seminal Leaves.

Senſitive Plants.

Siliqua.

Silver.

Snow .

Solidity.
Sound .

Spots in the Sun.

Springs and Fountains.

Stalaetita .

Stamina.

Stamineous.

Stellatz Planta.

Stile.

Stolonefis.

Stones.

Strata .

Striz .

Style.

Suffrutex.

Sulphur.

Tornado. Action Popular.

Trees. Civil.

Trunk Roots.
Penal.

Tuber. Prejudicial.

Tuberous. Anceſtral.

Tubuli Vermiculares. A &tor

Turriones . A &tuary.

V.
Addictio in Diem .

Vaſculiferous.
Addiction,

Vegetables.
Addition .

Vermiculation . Ad Inquirendum, (a Writ.)

Verticillate Plants, Adjournment.

Veru. Adjudge.

Villi. Ad Jura Regis .

Virgæ .
Admeaſurement.

Vitriol.
Adminiſtration.

Viviparous Animals. Adminiſtrator.

Umbeliferous Plants. Admittendo Clerico .

Uniform Flowers. Admittendo in Socium.

W. Ad quod Damnum .

Water. Adramire .

Waves of the Sea. Ad Terminum qui præteriit.

Wind . Ad Ventrem inſpiciendum .

X. Adventitia Bona.

Xiphias.
Advocates.

Advocatione Decimarum .

Advowell.

Advower.

L A W, Advowſon .

Common, Civil, and Canon. Ætate Probanda, (a Writ .)

Affeerors.

A. Affiance .

Affidavit.

Abalienation . Afforeſt.

Abate. Affray.

Abator. Affrayment.

Abrochment. Age .

Abdication . Ageprier.

Abdicere. Agent and Patient.

Abettors. Aggreffor.

Abeyance. Agild.

Abisherifing. Agift.

Abjuration. Agifters.

Abolition. Agiſtors.

Abrenunciation. Agnation.

Abridgment.
Aid .

Abrogate.
Aile .

Abrogation.
Alba Firma.

Abſolute . Ale - Taſter.

Abſtenſion . Alien.

Abuttals. Alienation .

Accedas ad Curiam , (a Writ.) Alimony.

Vice -Comitem , ( a Allegiance.

Writ) Allegation.

Acceptance. Allegiare.

Acceptilation. Aller fans jour.

Acceſſary.
Alliance.

Account.
Allocatione facienda.

Accord . Allocation .

Acquietandis Plægiis.
Allodial.

Acquietantia de Shiris & Hun- Allodium .

dredis. Alterage.

Acquittal .
Alto & Baffo .

Acquittance.
Ambi-dexter.

Action. Amendment.

of a Writ. Amercement.

Royal.

mix'd. Amittere Legem Terræ .

upon the Statute. Amneſty.

Perſonal. Amortiſe.

Real. Ampli

Mmmmm

upon the Caſe.

T.

Tergifætus.

Tetrapetalous.
Thermæ.

Thunder .

Thyrſus.

Tides.
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Ampliacion .

Amy .

Anarchy.

Anceitor.

Anchorage.
Ancient Demeſne.

Angaria.

Angild .

Anhelote .

Aniente .

Anjour and Waftc.

Annates.

Anniented .

Annua Penfione.

Annualia.

Annuity.

Anoyſance.

Antinomy.

Apertura Feudi .

Apoſtata Capiendo.

Apoftare Leges.

Appeal .

Appellant.

Appellor.

Appendants.

Appertinences.

Apportum .

Apportionment.

Appofale.

Apprendre .

Appropriare Communem .

Honorem .

Appropriation.

Approvement.

Approvers.

Appurtenances.

Arbitrator.

Arbitrement.

Arch -Deacon.

Arches.

Arraign.

Array .

Arrentation .

Arrearages.

Arreſt.

Arreftandis.

Arreſtando .'

Arreſted.

Affart.

Affault.

Affets.

s in Deed.

Attachment of Privilege. Benefices.

Attachment Foreign. Beneficio primo Ecclef. habend .

Attachment of Foreſt, Benevolentia.

Attaindure. Beneficiarum Cedendarum Act.

Attaint. Beneficium Diviſoris.

Attainted . Ordinis.

Attainder by Proceſs.
Befaile.

Attendant . Bigamy.

Attornato Faciendo vel Recipi- Bilanciis Deferendis.
endo. Bilinguis.

Attornment. Bill.

Attorney.
of Store.

Audience Court. of Sufferance.

Averdupois.
Billa vera .

Audiendo & Terminando
. Biſhop.

Audita Querela. Black -mail.

Auditor. Black Rod .

Auditors. Blench.

of the Receipts. Blood -wit .

Ave. Bloody-Hand.

Aventure. . Bock-land .

Average. Bona Notabilia .

Averiis captis in Withernam .
Patria.

Averment. Bonis non Amovendis.

Averpeny. Bord -Lands.

Augmentation. Borough Engliſh .

Aumone. Borow, Borough, or Burgh.

Avowee. Borow-Head.

Avowry. Bottomry.

Authenticks. Bredwite.,

Auxilium Curiæ. Breve.

Auxiliun ad Filium Militem fa- Breve Perquirere.

ciendum . Breve Recto .

Auxilium petere. Brevibus & Kotulis liberandis.

Regis. Bribers.

Vice - Comitum . Brief.

Award. Broad Half-peny

Ayde. Brugbote.

Ayel. Bulſe.

Ayfiamenta.
Burbreach .

B. Burgage.

Baccerind Thief. Burg -bote.

Badger. Burg -mote.

Baile. Burglary.
Bailement. By-Laws.

Bailiff. C.

Bailiff Errant. Canon

Bailiff Franchiſes. Common

Bailiwick . Civil

Ballivo Amovendo, Cape Parvum.

Ban,
Cape ad Valentiam .

Bank .
Capias.

Bankrupt.
Capias conductos ad Profiſc.

Bannimus

Bargain .
ad ſatisfaciend.

Baron . Utlegatum .

Baron and Femme.
in Withérnam de Homine,

Barr ,
de Averiis.

Barſee. Caption .

Barretor.
Calu confimili.

Barretry. Caſu proviſo.

Barrifters. Catallis Captis.

Baffe Fee.
Reddendis.

Court.
Caufa Matrimonii Prelocuti.

Tenure . Caufam nobis fignifices.

BafilicalConſtitutions. Cautione admittenda.

Batchellors. Cepi Corpus.

Battel . Certificate .

Battery
Certification of Aflize.

Beadle . of Novel Diffeifin .

Beaupleaders. de Recogn. Stapul.
Certifi

Align in Law . Ś
Capias Profine.Affiſa cadere.

Magna.

Judicium .

Nocumentis.

Continuando .

Proroganda.

de Mort d'Anceſtor.

Affize.

d'Arrain Preſentment.

of Novel Diffeizin .

of the Foreſt .

of Bread and Beer.

Affociation .

Afſoyle.

Affumpfit.
Attachimenta Bonorum.

de Spinis & Bofco.
Attachments.
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:

Computo.

Confiſtory

Ceritficando de Recognitione.
Clerk of the Treaſury. Courts.

Certiorari.
of the Warrants, Court -Baron .

Ceffavit.
Cocket. Court of Chivalry.

Ceflion.
Code. Delegates.

Ceflionary.
Codicil . Peculiars.

Ceffor.
Cofferer. Requeſts.

Challenge. Cognatione. Courteſy of England.

Champarty. Cogniſance. Couteulaugh.

Championof the King. Cogniſee. Cranage.

Chancellor of the Excbequer. Cogniſor.
Cui ante Divortium .

Chancellor of the Dutchy of Cognitionibus mittendis. in Vita.

Lancaſter.
Collateral Affurance. Culprit.

Chancery. Collatione facta uni poft mor- Curator.

Chance -Medly.
tem alterius. Curia .

Chapel.
Collatione Heremitagii. aviſare vult.

Chapters.
Collation . claudenda.

Charta Pardonationi fe Defend. Collegiate Churches. Curfitor.

Charta Pardonationis Utlegariæ . Colluſion.
Cuftode admittendo& amovendo

Charter. Colour of Office. Cuftodes Libertatis Angliæ au

Party.
Com - Barons. thoritate Parliamenti .

Land.
Commendam . Cuſtom .

Chartis Reddendis.
Common . Cuftoms and Services.

Chafe -Wax . Common - Pleas.
Cuftos Brevium .

Chattels.
Communi Cuftodia. Placitorum Coronæ .

Chicanry.
Communia Placita non tenenda. Rotulorum .

Chirographer.
in Soccaria. Spiritualium.

Chivalry.
Compertorium . Temporalium .

Church- Scot.
Cutter of the Tallies.

Circuity of A &tion .
Confiſcate. D.

Civil. Conjuratione. Damage.

Law . Clear.

Clamea admittenda in itinere Conſpiratione.
Feaſant.

Atturnatum . Conſtable. Darreine.

Clarigatio.
Conftat. Dative Tutelago.

Clauſum fregit.
Conftitum . Day.

Clerico admittendo. Conftitutions. Days in Bank .

Conſultation . Dean .
capto per Stat. Mercat.

convi&to Commiff. Ecclef. Contentment. Rural.

infra Sacros Ordines, & c. Continual Claim.
De bene effe

Clerk . Continuando Tranſgreſs.
Debenture.

Controuler. Contraband Goods . Debito .

of the Aets. Contraet. Debet & Solet.

of Aflize. Contra formam Collationis. Decem Tales.

of the Cheque. Contra formam Feoffamenti. Deceptione.

of the Crown . Contramandatio Placiti.
Decies tantum .

of the Crown in Chancery . Contributione facienda.
Decimis folvendis.

of the Errors in the King's Controller.
Declaration.

Bencb . Conventio.
Decree.

of the Errors in the Excheq. Convention.
Decretals.

of the Errors in the Common Conviet. De Deoneranda pto Rato Por

Pleas. Convocation .
tionis .

of the Effoigns. Conuſant.
Dedi.

of the Extracts. Coperceners.
Dedimus Poteftatem .

of the Hanaper.
Copia Libelli deliberando. Deeds.

of the Juries. Copy-hold. De Effendo quietum deTolonio.

of the Wardrobe. Coram non Judice.
Deemſters.

of the King's Silver. Corodio habendo. De Expenfis Militum .

of the Market. Coronatore eligende.
Default.

Marſhal of the King's Coroner. Defeizance .

Houſe . Corporation.
Defendant.

of the Nichils. Corpus cum Caufa. Defendemus.

of the Outlawries. Corrector of the Staple.
Deforcement.

of the Parliament.
Cofenage.

Deforceor.

of the Peace. Coſhering Degrading.

of the Pell. Covenants.
Deforciatio.

of the Petty-Bag. Covertures.
Delegates.

of the Pipe. Covine. Delegation.

of the Pleas: Counts.
Demain .

of the Privy - Seal.
Counter -Plea. Demeſne.

of Sewers. Counting - Houſe.
Demandant.

ofthe Signet.
Demiſe.

M m m mm 2 Democracy

1

܀

.

County-Court.
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Democracy.
Emendatio Panis & Cerevifiæ . Ex Parte Talis.

Demurrer. Empannel. Expectant Fee.

Denizen. Emparlance. Expenſis militum Levandis.

Deodand. Emphyteufis. non Levandis.

Departer. Emphyteata.
Ex Promiftor.

Departure. Emptio , Venditio .
Extend.

Departure in Deſpight of the Encheſon.
Extendi facias.

Court, Encroachment.
Extent.

Depofition.
Enditement. Extirpatione.

Depofitum . Endorſe. Extinguiſhment.

Deprivation.
Endowment.

Extortion .

Dequibus ſur Diffei.
Enfranchiſe. Extra - Judicial.

Deraigne. Enqueft.
F.

Dereliats. Entayle.
Fabrick Laws.

Deſcent. Enterpleder. Faculty.

De ſon Tort Demeſne. Entire Tenancy. Fait .

Deſporick.
Entruſion. Falle Claim .

Debr or Debts. de Gard. Impriſonment.

Detinue. Entry. Falſo Judicio.

Devaftaverint Bona Teftatoris. Entry ad Communem Legem . Falſo retorno Brevium .

Devenerunt. Entry ad Terminųm qui præte - Failir.g of Record.

Deviſe . riit . Faint-pleader.

Diem clauſit extremum . Entry causa Matrimonii prælo- Fealty.

Dies Dacus. cuti. Fee.

Dieu fon det . Entry in Caſu Proviſo.
Abſolute,

Digeft.
Confimili. Conditional,

Dilapidation. Entry fine afſenſu Capitali,
General

Dimiſfory Letters. Enure. Tail Special.

Diſability. Eques Auratus.
Fee -Farm .

Difcent.
Equity. Fee-Simple.

Diſclaimer. Errant. Fee- Tail.

Diſcontinuance,
Error. Felo de fe .

Diſcontinuance of Poffeffion of Eſcambio. Felony.

Plea or Proceſs . Eſcape.
Feod .

Difmes. Eſcheat. Feodary.

Diſparage in. Eſcheator. Feoffee.

Difpaupered. Eſnecy.
Feoffment.

Diſpenſation. Efpicurnantia.
Feoffer.

Diffeifin . Eſplees. Feude.

Diffeifin upon Diffeiſin , Effendi Quietum .
Feudes.

Diſtreſs. Effoigne.
Fieri facias.

Diftringuas. Eſtrangers.
Filacer.

Divorce. Eftray . Fine.

Docket. Eftreat.
adnullando Levato .

Dominicum . Eſtoppel. capiendo de Terris.

Domo reparandı. Eftrepe.
Force.

Dote afſignanda. Etate probanda.
levando de Tenementis.

Dote unde nihil habet. Eviction . non Capiendo pulchre.

Double Plea. Examiners in Chancery.
Placitando.

Quarrel. Exception . pro Rediffeiſina capienda.

Dower. Exchange.
Fines for Alienation .

Ducestecum . Exchequer. Firſt Fruits.

Dum fuit intra ætatem .
ExcommunicatoCapiendo. Fled -wite .

Duin fuit non compos mentis.
Deliberando. Flames -wite .

Duplex Querela. Recipiendo.
Force.

Duplicate . Execution. Forcible detaining .

Dureffe. Executione facienda. Entry.

E. Executione in Withernam . Fore-judg’d the Court.

Eaſements. Executor. Fore-judger.

Ediet. Executor de ſon Tort. Forteign Attachment.

Ejectione Cuftodiæ . Exemplifications of Letters Pa- Matter.

firmæ. tents. Oppoſer,

Eire or Eyre. Exemplificatione.
Plea.

Election de Clerk . Ex Gravi Querela. Service.

Elopement. Exhibit.
Forreſt

Emancipation. Exigendary.
Forreſter.

Emblements. Exigent.
Forfeiture .

Embraceur. Exigenter. of Marriage.

Embracery. Ex mero motu. Forger.

Emendatio. Ex Officio. Forgery.

Panni. Exoneratione Se & tæ , Formedon.

Foreftal

N
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Hotch - pot.

in Eyre.

Foreſtalling. Homage. Interlocutory Order:

Fourch . Anceſtral. Inteſtates:

Franchiſe. Homagio Reſpectuando.
Intruſion .

Royal.
Homicide . Intruſione.

Frank Almoin. Voluntary.
Invadiatus

Chaſe. Caſual.
Invoyce.

Fee. Homine Capto in Withernamium . Inventory .

Form .
Elegendo ad Cuſtodiam . Journey's Accounts.

Fold, Replegiendo. Joynture.
Law . Hors de ſon fee. Iffue.

Marriage. Judge.

Pledge.
Hue and Cry: Judgment.

Tenement. Huſtings. Jurates.

Free- Bench . 1. Jurifdi &tion :

Free-hold .
Illeviable . Turis ultrum.

in Deed .
Identitate Nominis . Juror.

in Law . Ideota Inquirenda. Jury.
Jeofail.Freſh Diffeifin . ſuffice.

Fine. Jetſon. of the Common- Pleas.

Force. Ignoramus. of the Forrett.

Suit. Imparlance General. of the Queens-Bencb .

Frod -mortel. Special. of Allize .

Fugitives Goods. Imparſonee.

G. Impeachment of Walte. of Goal-Delivery.

Gabel. Implead. of Nifi Prius .

Gage.
Impoft. of Oyer and Terminer:

Gager Deliverance. Impropriation. Juſtices.

Garbler. In Caſu confimili. K.

Gardeyne de l'Egliſe.
Incident. Keeper of the Great Seal.

Garnishment.
Incumbent.

Privy Seal,

Garter.
Indenture. Forreſt,

Gavelet. Indicavit. King's - Bench.

Gavel-kind. Indictment. Knights-Service.

Gauger.
Induction . L.

Gaynage.
In forma Pauperis. Label .

General Iflue. Informatus non fum . Laborariis.

Generoſa . Ingreffu. Laches.

Gild. ad Communem Legem . Lagon .

Good - a-bearing.
ad Terminum qui pre Land - Tenant.

Grand Days. teriit. Lanis de Creſcentia Walliæ , & c.

Distreſs. cauſa Matrimonii. Lapſe.

Cape. cui ante Divortium . Larcenary.

Grant.
dum fuit intra Ætatem . Laſt Heyre.

Gree. dum fuit non compos Latitat.
Green -Cloth . Mentis. Laudimium .

Green -Wax . in caſu confimili. Laudum .

Guardian . in caſu proviſo. Law .

of the Spiritualities.
of Arms.

of the Cinque -Ports. fine afſenſa capitali. Merchants.

Gwaife.
ſuper Diffeiſina in fe qui

Spiritual.

bus. of the Staple.

Habeas Corpora. fur cui in Vita . of Repriſals or Marque.

Corpus. Ingroffator Magni Rotuli. Day.

Habendum . Ingrofſer. Lawleſs Court.

Habere facias Seifinam . Ingroſſing. Leaſe .

Viſum . Inheritance . Leet.

Habitation . Inhibition . Legacy

Half- Tongue. Injunction. Legan.

Hamper. Inlagary. Leffee.

Happe.
Innoteſcimus. Leffor.

Herald . Inns of Court. Letters Patents:

Hærede abduto . Innuendo.

diliberando alii qui ha- Inquirendo. Levant and Couchant.

bet Cuftodiam Terræ . Inquifition. Levari facias.

Heretare. Inquiſitors.
Damna.

Hæretico comburendo. Inrolment. Quando.

Hariot or Heriot. Infimul tenuit. Libel.

Heir. Inſpeximus Libello habendo.

Heriditaments. Inſtitutes. Libera chofea habendo.

Heriot. Inſtitutiones. Liberate.

Cuftom . Intenſion . Libertatibus allocandis..

Service. Libertatibus.

$

in le per.

pen

H.

of Attorney
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Libertatibus exigendis.

Libertine.

Licence to ariſe .

Licentia Surgendi.

Transfretandi.

Liege.

Life -Rent.

Liegeancy.
Limitation of Aflize.

Liquid.

Livery.
of Seifin

Locatio Conductio .

Loquela fire Die.

Lord .

Lourgulary

Lucrative Intereft.

M.

Magna Afisa .

Charta .

Maim.

Mayheim.

Mannor .

Mainpernable.

Mainpernors.

Mainpriſe.
Maintainer.

Majus Jus.

Make.

Male tent .

Male tolte

Mandamus,

Mannopus.

Mannor.

Man -Naughter.

Manu-captio .

Manu-tenentia.

Maritagio amiffo .

foris fa & to .

Marfhal.

Marſbalſea.

Martial Law ,

Maſter of the Rolls.

Chancery .

the Court of Wards.

the Horfe .

Armory.

Ordnance.

Houſhold .

Faculties.

Wardrobe.

Meaſures.

of Capacity

of the Exchequer.

Melius inquirendum .
Meſn .

Meſſuage.

*Minor.

Mint.

Mif-adventure .

Miſe.

Miferecordia

Mil- prifion .

Mittendo Manuſcripto.

Mittimus.

Mix'd Tythes.

Moderata Miſerecordia .

Modo & Forma.

Modus Decimandi,

Monopoly.

Monopolizers.

Monftrans de droit. Obligation .

de fairs, Sc.
Oblata,

Monſtraverunt. Obligee.

Moot. Obligor.

Moot-Men . Obventions,

Moratur. Occupant.

Mortgage. Occupancy.

Mortmain . Occupation.

Statute. Occupavit.

Mortuary. Occupiers.

Mulier. Oto Tales,

Multa . Odio & Atia.

a Multo fortiori. Office .

Muniments. Official.

Murage. Oleron Laws.

Murder. Onerando
pro

Rato Portionis,

Mute . Oni.

Mutuum . Option.

N. Orando pro Rege & Regno.

Naam . Ordinance.

Namation . of the Foreſt.

Nativo habendo. Ordinary.

Naturalization . Ordinatione

Ne admittas. Originalia.

Negative pregnant. Ovelty of Services.

Neife. Overt A&.

Ne Injufte vexas. Oufter la Main .

Neint Comprife. Out- law .

Nichol . Out-lawry.

Nihil. Out-riders.

Dicit. Owelty.

Capiat per Breve. Oyer and Terminer de Record

Billam. P.

Nifi Prius. Pa &tum Commifforium . .

Nomination. Pain fort & dure .

Non -ability. Pannel.

Non -admittas. Paper-Office.

Non -age. Panage.

Non -claim . Paracium .

Compos-mentis. Paramount.

Diftringuendo. Paraphanulia.

Eft-Culpabilis. Para vaile.

Factum . Parcel-Makers.

Nor Implacitando. Parceners.

Intromittendo. Parcinary.

Mercandizanda. Parco Tracto,

Moleftando. Parliament.

Obftante . Parſon .

Omitt. propteraliquam , &c. Parſonage.
Ponendis in Afif. & Jurat. Partes Finis .

Procedendo. Parties.

Refiftentia . Partitione facienda

Reſidence . Partition.

Sane Memory Party-Jury.

Solvendo Pecuniam . Parvo Nocumento .

Suit. Paſcha Clauſum .

Sum Informatus. Paſchal Rents.

Tenure. Pas de Sourris.

Notary. Paſſagio.
Novation . Patents.

Novel Aſſignment. Patron .

Diffeifin . Peculia.

Nude Contract. Peers.

Matter. Penfion.

Nuper Obiit. Order.

Nufance. Writ.

Nuncupative Will Penticoſtals.

Perambulation of the Foreſt.

Oath . Perambulatione facienda,

Obedientiales. Peravayle.

Oblations. Perch ,

Pe .

O.
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Precept.

12

5

Peny. Præmunicentes. Proprietate probanda.

Peny -Weight.
Precaria . ProRata,

Perdonatio Urlegariæ. Premunire. Prorogue.

Peremptory: Prayage. Proſecutor.

Perinde Valere. Prebend. Protection ,

Perjury. Prebendary. Proteft .

Permutatione Archidiaconatûs. Precepartium . Proteſtation .

Per My & Per Tout. Protonotary

Pernance. Pre -contract. Proviſo.

Per quæ Servitia. Predial Tythes. Provifions.

Perque Servitia . Pre - Fine . Punitory Intereft.

Perquifite.
Premiſes. Puny.

Perquiſites of Court. Premium . Purchaſe.

Perpetuity. Peremption . Purgation.

Perſonable. Premunire. Purlue,

Perſonal. Prendre.
Purparts.

Services. de Baron: Purſuivant.

Tythes. Prepenſed. Purveyance.

Perſonality Prerogatives Purveyor.

Petit Cape. Preſcription.

Larcenary . Preſentation. Quæ plura .

Sergeantry. Preſentee. Servitia,

Treaſon . Preſentment. Quale Jus:

Pie-powder Court Preſident. Quamdiu bene fe gefferint.

Pipe . Preſſing to Death. Quantum Meruit.

Placard. Preſt. Ejecit infra Terminum ,

Plaintiff
Money: Quare Impedit.

Plaint . Preſumption. Incumbravit.

Plea. Preſented Tythe. Intrufit.

Pleadings.
Rights.

Non admifit.

Pleas of the Sword Prevaricate . Non permittit
Plebania , Prevarication . Non obftruxit.

Pledges.
Primage Primitiæ . Quarentina habendo,

Plegiis Acquittandis.
Primier Seifin . Quarrantine.

Plena foris factura. Primogeniture Que Eſtate.

Plenarty. Principal. Que eſt meſne.

Pluries. Priority.
Quem reditum debet.

Pone.
Priſage. Querela .

per Vadium . Privilege. Freſhize fortice.

Ponendis in Affilis. Perſonal. Coram Rege.

Ponendum in Ballium ..
Real. Quærens non invenit.

Ponendum Sigillum ad Except. Privy -Seal. Queſt.

Pontage. Probate of Teftaments Men.

Pontibus reparandis. Probator .
Queftus.

Portioner . Procedendo. eft nobis.

Port-mote. Proceſs. Qui Improvide.

Port -Reeve. Proceflio . Juris Clamat.

Poffe Comitatus. Proceffum Continuando . Quid pro Quo.
Poffeflion . Prochein Amy. Quietus.

Poftea. Proclamation. Quint Exact.

Poft Diem . of a Fine. Quite Claim .

Difreifin of Rebellion . Quir-Rent.

Fine. Pro Confeffo. Quo Jure.

Term . Proctor. Warranto.

Nati. Proctors of the Clergy: Quod Clerici non obligentur.

Poftulation . Procurators: Beneficiarii.

Pound . Procuratory Quod ei deforcet.

Pour faire Proclamee. Procurations. permittat.

Party . Profene Vice -Comitis. Quorum .

Seifer Terres la Feme: Profer. R.

Pourfivant. Prohibitio Devaſto . Rageman.

Pourveyance. Prohibition. Ranger.

Pourveyor . Pro indiviſo. Rapines.

Power of the County. Prolocutor: Raptu Hæredis.

Poyning's Law . Promoters. Rate Tythes.

Præcipe. Promulge. Ratification.

in Capite . Pronotary. Rationabili parte Bonorum ,

Quid reddat. Pro partibus Liberandis. Rationabilibus Divifis.

Pragmatick. Property.
Re-attachment.

Sanction .
Propriety

Rebutter.

Præamble.
Proporcitas. Recaption.

Raviflament

t.
.
.
.
.

:
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Service.

Services Predial .

Perſonal. :

Servientibus .

Servitiis acquittandis.

Servitium Regale.

Seſſions.

of Parliament.

Several Taille .

1

Tenancy.

par Diſcent.

Raviſhment de Guarde. Refidence .

Reafforefted. Reſort.

Rebellious Aſſembly. ReſpectuComputi.
Receiver. Vice -Comitis.

of the Fines.
Reſpite.

General of the Dutchy of Homage.

of Lancaſter. Reſponſalis.

Recognizance. Reftitutio Integrum .

Recogniſee. Reftitution .

Recognitio. Reftitutione Extract.

Recognitione admittenda. Temporalium .
Recognitors. Reſummons.

Records.
Reſumption.

Recordare facias. Retaining Fee.

Recorder. Retraxit .

Recordo & Proceffu . Return .

Recovery Retorno Habendo.

feign'd . Returnum Averiorum .

true . Irreplegiable.

with a Double Voucher. Revenue.

with a Treble Voucher. Reverfion .

Recoupe. Review.

Recta priſa Regis. Reviver, ( Bill.)

Re&to . Reviving

de Advocat. Ecclefiæ . Riens arrereare.

Cuftodia . paſs par le fait.

Dote.

Dote unde nihil debet. Right.

de Rationabili Parte. Rolls Office.

Quando dans remifit. of Parliament.

Sur Diſclaimer. Rout.

in Curia. Royal Affent.
Reddendum ,

Reddition. S.

Rediffeifin . Sacramento recipiendo.

Redubbors. Sacrilegium .

Re -entry. Safe Conduet.

Reputatio Fondi. Pledge.

Regalia. Salique Law .

Regio Aſcenſu . Salvage Money.

Regrator. Salve Gardia .

Rejoinder. Saver Default .

Releaſe . Sealer.

Relegation. Scandalum Magnatum .
Releviſh . Scire facias.

Relieta verificatione. Scutagio habendo.

Remainder. Second Deliverance.

Remembrancers. Secta ad Curiam.

of the King facienda .

of the Treaſury: Curiæ .

Firſt - Fruits. Shira & Hundreda.

Remitter. Sectis non faciendis.

Render.
Secunda Superoneratione.

Rent. Secondary.

Reparatione Facta. Securitate Pacis.

Repleader.
Securitatem inveniendi.

Replegiare.
Se Defendendo.

Replevin. Seifin.

Replication. in Fact.

Report. in Lav.

Repriſalia.
Seifina habenda.

Repriſes.
Seneſchallo & Mareſchallo.

Reprieve. Sequelæ Caufæ .

Refceit. Sequatur fub fuo Periculo .

Reſcous. Sequefter.

Refcript. Sequeſtration.

Reſcue. Voluntary

Reſcuffor. Neceſſary.

Refeizer. Sequeſtro habendo.

Refervation. Serjeant.

Refiance. Sergeantry.

Severance.

Sewers.

Shewing.

Sheriff .

Sicut alius.

Side-Men .

Significabit .

Signet.

Simony.

Sine Aſenſu Capitali .

Die.

Cures.

Si non omnes.

Si recognoſcant.
Soc.

Soccage.

Soc-Mans .

Sole Tenant.

Solet & Debet.

Sollicitor.

Solvendo effe .

Solutione Feudi.

Sowne .

Spigurnel.

Spinſter.

Spiritualities.

Spoliation.

Standard .

Staple.

Statute .

Merchant.

Staple.

Statutum de Laborariis.

Statuto Mercatorio.

Statute Stapulæ.

Stellionate .

Sterling Money.

Stipulation.

Subornation.

Subpæna.

Subrogation.

Subfidy.

Suit.

in Law .

of Courts.

Covenant

Cuſtom ,

Real, or Regal.

Freſh .

of the King's Power.

Suffragan.
Summoneas.

Summoner.

Summons in Com . Law .

in Terra petita .

ab Warrantizand .

Sumptuary Laws.

Super Inftitution.

Super Oneratione Pafturæ .

Supremacy.

Super
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Super- Prerogativ. Reg.
Statuto .

Statuto de Articuli.

facto pour

.W .

Superſedeas.

Super -Statutum Edv. Tertii.

Statuto de rork.

Superviſor.

Supplicavit.

Surcui in Vita .

Surety of the Peace.

Surpluſage.

Sur-Rejoinder.

Sur-Rebutter.

Surrender.

Surrogate.

Survilor.

Suſpenſion.

Swain -mote.

Synodice.

Synod.

General.

Particular.

Provincial.

Dioceſan .

T.

Tabling of Fines.

Tail.

General.

Special.

after Iffue extinct.

Taint.

Tales.

Tare and Tret.

Teller.

Temporalities.

Tenant.

by Statute -Merchant.

in Frank -Marriage.

by Courteſy

in Mortgage.

by the Verge.

by Copy ofCourt-Roll.

by Chapter
in Chief.:

of the King.

Very.

Joint.

in Common .

in Particular.

at Præcipe.

in Demeſne.

in Service .

by Execution.

Tender.

Tenement.

Tenementis Legatis.

Tenentibus in Aflifis.

Tenore Indictamenti .

Tenths.

Tenure.

Term.

Terre Tenant.

Terrer.

Terris, Bonis & Catallis.

Liberandis.

Teftament.

Teftatum .

Tefte.

Thelonia Rationabili.

Thelonium .

Tipſtaves.

Title of Entry. Viſu Franci Plegii .

Tod of Wool. Viva Voce.

Toft. Uncove Prift.

Toll Under Com . Baron .

Tolt. Union of Churches.

Tonnage. Unity of Poffeflion .

Tort. Unlawful Afſembly,

Tout temps prift. Ungues Prift.

Tranſcript.
Voir obire.

Tranſcriptio Pedis.
Volumus.

Tranſcriptio Record. Volunt.

Tranfire. Voucher.

Tranſgreſſione.
Voidance.

Traverſe. Ufa fruct.

an Office. Uſage.
Treaſon. Uſe .

Treaſure Trove. Uſer.

Treaſurer of the Queen's Hour- Uſher.

hold .
Uſury.

Treſpaſs. Utas O tava.

Trial. Utlegatio.

Trigild. Utlary.

Trover. Utrer Barriſters.

Tunnage.

Turn. Wife .

TurnoVice-comitum . Waive.

Twigild. Wager of Law .

V. Walviaria Mulieris.

Vacation . Ward .

Vadio exponere. Warden.

Vadium Mortuum. Ward -mote.

Per Vadium ponere. Warrant of Attorney,

Valore Marritagii. Warrantia Chartæ .

Value of Marriage. Diei.

Vaffal. Cuftodiæ .

Vaſto . Warrantry.

Vaſtum . Warren.

Vejours. Warrentry.
Venditioni exponas. Wafte.

Venire facias. Water - Bailiff .

tot Martonas. Water -Meaſure.

Ventre inſpiciendo. Waveton.

Venue. White -hart Silver.

Viſne.
Widow of the King.

Verderor. Will .

Verdiet . Withernam.

Verge. Writs Breve.

Vert.
Original .

Perſonal.

Veſture. Real.

Vetitum Namium.
Judicial .

Vicar. of Rebellion.

Vicario deliberando. "
Afliſtance, & c.

Vidiare . Y.

Vicis & Venellis. Year.

View. Day.

of Frank-Pledge. Watte.

Vi & Armis. Yard Land .

Vigil.
ViLaica amovenda.

Grammar, Rhetorick , Poetry, &c.
removenda .

A.Villain .

Villanis Regis Sutachi .

Abbreviation .
Villenage.

Virgate.
Acatalectick Verſe.

Vis . Accent.

Viſcount. Accents.

Viſcounteil. Acroſticks.

Vifidario eligendo.
Acute Accent.

Vifitation . Adjectives.

Viſne. Adonick Verſe.

Nnnnn Adverb. Alchaicks.

Very Lord.

ABlativeCaſe.
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Compofſible.

Conceptio.
Concrete .

Conditional Propofitions.

Conjugation.

Conjunction.

Construction .

Contemplation.

Conſectary.

Craſis.

Chryptography
D

Dactyle.

Dative Caſe .

Defective Nouns:

Alchaicks.

Allegory:

Alliteration .

Ambages.

Amphibology.

Amphybrachys.

Amphimacer.

Amplification.

Anacephaleofis.

Anacreonnic Verſe.

Anadiploſis.

Anagram .

Analogical.

Analogy:

Analogiſm .
Analyſis.

Anapeft.

Anapeſtick Verſes

Anaphora.

Anarchy.

Angliciſm .

Anomaly.

Antanaclafis.

Antibachius .

Antilogy.

Antimetrical.

Antinomaſia .

Antiphrafis.

Antiptoſis.

Antiſtrophe.
Antitheſis.

Apathy.

Aphereſis.'

Aphoriſm .

Apocope..

Apodioxis.

Apologetical ::

Apologue.

Apofiopefis.

Apoſtrophe.

Appellative.

Appofition .'

Aptote.

Archaiſma.

Article.

Articulation.

Aſclepiado ;

Aſpiration.

Asterisk .

Aſyndeton.

Auxiliary Verbs.

B.

Bachius,

Battology.

Brachycataleptic Verfe .

Brachygraphy.

Bucolicks.

Buſtrophe.
C.

Cæfurai

Catachrefis.

Cataleptick Verſe.

Chalcography.
Choreus.

Choriambis.

Chemice .

Circumflex Accent.

Colon.

Comma.

Comparative Degree.

Compariſon.

Complex Terms.

Deficient
Nouns

Denominatives.

Diærefis.

Dialect .

Diaſtole .

Diaglyphicks.

Dichoreus .

Dijambus.

Diprotes.

Diſpondeus.
E.

Echlipfis.

Ellipſis.

Enalage.
Encauſtice.

Encoluprice.
Enneamimeris.

Epanorthefis.

Epentheſis.

Epiphonema.

Epitritus.

Epitrope.
Exclamation .

G.

Grammar.

Glyphice .
Grave Accent.

H.

Hepthemimeris.

Heteroclites.

Heterogeneal

Hypallage.

Hyperbaton.

Hyperbole.

HypercaleptickVerſe.

Hyperdiffylable.

Hyphen.

Hypobole.
1 .

lambus.

Imperative Mood .

Imperfonal Verb.

Indicative Mood.

Infinitive Mood .

Interjection.

Interrogation.
L.

Labial Letters.

Long Accent.

M.

Metaphor.

Metonymy.

Microcoſm .

Moloffus,

Moods.

Mother Tongues

N.

Nouns.

O.

OptativeMood.

Orthography

P.

Pentaptotes.

Period.

Periphrafis.

Periffology:
Perſonal Verb .

Pleonaſmus.

Polemical.

Poſitive Degree .

Poffeffives.

Potential Mood .

Præpofition .

Pragmatical.

Principle .

Pronoun.

Propoſition.
Proſtheſis.

Pyrrhicus.

R.

Rhapſody
Ratiocination.

Repetition.
S.

Semi-colon .

Short Accent.

Spondæus.

Steganography.

Subjunctive Mood.

Subſtantives.

Superlative Degree.

Syllepfis.

Synalapha.

SynchyGs.

Syncope.

Synechphonefis.

Synezefis.

Synonomy.

Syntheſis.

Syſtole.
T.

Tautology.
Technical.

Tetraptotes.

Tmeſis.

Topography.

Tribrachus.

Triemimeris.

Triffyllable.

Mechanicks, Staticks, & c .

A Dit.

Æquilibrium .

Agogice.

Ajutage.

Allay.

Alloy.

Altitude of Motion .

Allum Works.

A Manſa.

Ancony.

Anemoſcope.

Automata.

Axis in Peritrochio .

В.
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Glaſs Drops.

1

B. Equilibrium

Ballance. Effay Hatch.

Ballifta. Etching.

Beats.
F.

Bevel . Faſt Country:

Blood -red Heat. Feather Edg’d.

Bloom . Finery.

Blowing Houſes. Flame-heat.

Bonny. Flatpointed Nails.

Braſs. Flight.

Brazing.
Flying Pinion .

Buddle.
Fodder of Lead .

Burning Glaſſes.
Foliate.

C.
Foliation .

Calculation of Clock -work . Founday.

Caſe -hardning.
Fore -Staff

Caſualty.
Frame.

Catches.
Fri &tion .

Centre .
Furnace Almond,

of Gravity:
of Affay.

of Maghitude.
G.

of Oſcillation : Gage.

Cerus:
Gard du Cord .

Charge of Lead.
Garde de Caut.

Chemice.

Chimes.
Gnomon .

Chiffels. Gold Mines.

Chronometron Perpendiculum . Greut.

Chronoſcope.
Grove.

Clamped.
Guard - cock .

ClaſpNails. Gun -powder.

Clench Nails.
H.

Clepſydra.
Half Bloom .

Clocks.
Hatch .

Clock -work . Helioſcopes.

Cock water .
Hem.

Cochlea.
Heterodromus.

Coffer.
Homodromus.

Colaptice.
Hook Pins.

Coldheir Iron . Hoop Wheel

Compaſs Dyal.
Hydraulicks.

Conatus recedendia Centro mo- Hydraulo-pneumatical Engines.

tûs.
Hydroſtatical Ballance.

Concave Glaffes. Hygrometer.

Contrate Wheel. Hygroſcope.

Coperas.
Statical.

Corvus.
Hypomochlion.

Count Wheel.
1 .

Crown Wheel.
Tamb.

Creeping Index . Jett d'Eau.

Croſs-Staff
Inclined Planes.

Incombuſtible Cloth.

Craze Mill .
L.

Crootes.
Latches.

Cuneus.
Launder.

D. Lead .

Daze.
Lead Nails

Deads.
Leaves of a Pinion in a Watch .

Declinatories.
Level.

Detents.
Lever.

Detent Wheel. Lifting Pieces.

Diadrome.
Load .

Dialling in Mines.
Lock Wheel.

Dilving. Loop:

Direction .
Lotor Lothe.

M.

E.
Machine.

Embolus. Мар..

Engine.
Maxy..

Mechanick Powers.

Engyſcope.

Equable Motions.
Mechanicks.

Nnnnn 2

Medals.

Medalions.

Meſolabium

Microcouſticks.

Microphones.
Micrometer.

Microſcope.

Mine Dial.

Minium .

Mofaick Work :

Movement.

Mount Egg.

N.

Nealing of Steel:

Neper's Bones.

Needle.

0 .

O - G - Ogee.

Ogive.
P.

Parting.

Paſs.

Pendulum .

Pendulums Royal.

Peritrochium .

Perpendiculum Chronometrum .

Pevets.

Pinion of Report

Pin -Wheel.

Plane.

of Gravity.

Plaſm .

Pneumatick Engine:

Polyacouſticks.

Polyſcopes.

Polyfpaftum .

Portable Barometer

Port Nails.

Potans.

Potence .

Powers.

Mechanick

Proje &tiles (their Laws.)

Proplaſm .

Protra &ting Pin.

Protractor

Printing

Prgan Tin:

Pulley.

Q

Quadrant.

Triangular.

Quadrat.

Quantity ofMotion.

Quarters in a Clock :

Quick -Silver

R.

Ratch .

Ratchet.

Red -leer.

Reducing Scale.

Refining

Reflecting Teleſcope:

Regulator.

Rhabdology
Rim in a Watch :

Ring Dyal.

Rota Ariſtotelica .

S.

Satellite Inſtrument.

Scales.

Sector. Sinica

Cruifing Mill .

Dog Nails.

1
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ÆQuato
r
.

Sinical Quadrant. C. Redundant Hyperbola .

Siphon Centre of an Ellipfis. S.

Sliding Rules. of an Hyperbola: Scalenous Cone.

Spring Arbor. Centre of Gravity of an Hyper - Section Conick.

Spring Box . bola. Sectiones Sequentes.

Square. Ellipfis. Semi-cubical Paraboloid .
Statical Baroſcope. Circumfcrib'd Hyperbola. Similar Sections.
Staticks. Cone.

Sub-contrary Pofition .
Station - Staff. Conick Se &tions. Section of a Cone.

Steel .
Conjugate Diameter. Sub -Normal.

Stentrophonick Tube. of the Hyperbola. Sub -Tangent.
Striking Wheel. Conoid . T.

Succula .
Elliptical. Tangent of a Conick Section .

Sucula .
Parabolical. Tranverſe Axis.

Surveying Scale . Hyperbolical. Truncated Coné.

Swing Wheel. Contrary legg'd Hyperbola. Trident.

Syphon. ConvergingHyperbola.

Syringe . Cruciform Hyperbola .

T. Cubical Paraboloid .

Terella DIALL IN G.

Cuſpidated Hyperbola .
Tin Work.

D.

Theodolite. Deficient Hyperbola.
A.

Thermoſcope. Diameter of a Conick Se &tion .
Almacanters.

Three-legg'dStaff. Conjugate.
Tongue-Grafting.

Altitude.
Diverging Hyperbola.

Train on a Watch . Double Point. Amplitude.

Training a Load. E.
Ana -Lemme.

Travelling Barometer.
Aftronomical Hours.

Eccentricity Double.
Trochlea.

Ellipfis.
Azimuth,

B.Trocholicks.
Equilateral Hyperbola .

Turns. F. babyloniſlo Hours

C.
Tympanum. Figure.

V. Focus of an Ellipfis.
Centre of a Dial.

Ve &tis. Colures.
Hyperbola.

Verditer. D.
Parabola.

Vibration.
Declination of a Plane .

H.

Vitriol.
Helicoid Parabola ,

the Sun.

Uniform Motion
Declinatory

Hyperbola .
W.

Hyperbolick Space.
Declining Dials.
Dial.Warning Wheel.

HyperbolicumAcutum.
Watch -Work.

Hyperbolical Cylindroid.
Dialling
Dial Planes.

Way -wifer.
Hyperboli-form Figures Direet Dials.Weed.

1 .

Double Horizontal Dial.Wedge. Intaétæ .

E.
Weight of feveral Bodies. Intercepted Axis.
Weights of divers Countries. L. Ecliptick .

Welding -heat. Latus Re &tum . Equinoctial Colure.

Wheel Barometer.
Primarium .

Dial.

White -heat. Tranfverfum . Ereet Declining Dials.

Wind Gun . N. Planès.

Eteet Direct Planes.
Nodared Hyperbola.

0. Eaſt and Welt

Planes.

Se &tions.
North or South

CONICKS. Ordinate .
Planes.

Figures .

P.
F.

A. Furniture of Dials.
Parabola .

Bſcillæ . Paraboloids. G.

Acute Angled Section of a Parabolick Spiral. Gnomon.

Cone. Gnomonicks.
Pyramidoid.

AmbigenalHyperbola. Cuneus.
H.

Anguineal Hyperbola. Conoid. Height of the Pole.

Applicates. Spindle.
Horizon .

Applicate Ordinates. Primarium Latus.
Horizontal Dials.

Afymptotes. Punctated Hyperbola.
Line.

Axis. Hour Circles.
Pure Hyperbola.

Conjugatus. Lines .
R.

B.

Quadratrix of the Hyperbola.
Hour of the Day.

Baſe.
R.

Binocle.
Rectangular Section of a Cone.

Incli

Oppoſite Cones.

A

.
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1. Acopum .

Inclination of a Plane. Acoſmy.

Jewil Hours. Acrafy.

L. Acrify.

Latitude of a Place:
Acros.

Line Horizontal.
Acute Diſeaſes.

Horary.
Additaments.

Subſtilar.
Aduft.

Equino & ial. Ægylops.

Longitude.
Ætiology.

M. Agripnia .

Meridian Line. Agrypno-coma.

N. Alba Pituita.

Nadir. Albugo.

Nodus. Alcola .

O. Aloephanginæ .

Oblique Plane. Alexipharmicks.

P. Alexiterial.

Parallels of Altitude. Alkermes.

Latitude. Aloeticks.

Declination. Allogotrophy

Plane of a Dial . Alopecy.

Plane Horizontal. Alphus.

Polar Dials. Altering Remedies:

Pole of the World . Alvus.

Prime Vertical Dials. Amaracinon :

Projection of the Sphere. Amaurofis.

ProjectiveDialling .
Ambe.

R. Ambliopia.

Reclination of a Plane . Amblotick .

Reclining Dials. Amethyſta.

Reflecting Dials.
Amonton .

Reflective Dialling. Amphiſmela.

Refracted Dials. Amputation.

S.
Amulet,

South Direět Dials. Amygdalate.

Stile. Ana.

Style.
Anabrochiſmus.

Subftile.
Anabrofis.

Subftilar Line.
Anacharfis.

T. Anacatharticks.

Trigon.
Anacollema.

V. ·
Anadofis.

Vertical Plane. Analepticks.

Circles. Anaploroticks

Point. Anaſarca.

Line . Anaftomatick .

Z. Anchylops.

Zenith . Ancyloblepharum .

Ancylogloffum .
Aneuriſm .

Anigloſſus.
Angina.

Chirurgery, Pharmacy, and Anhelation.

Names of Diſeaſes. Anodynes.

Anepſy.

A. Anorexy .

Antaphroditick.

Ablation .
Antarthriticks.

Abluent Medicines.
Antafthmaticks.

Abfceffe.
Anthelminticks.

Abſorbents.
Anthracofis.

Abftergent.
Anthrax .

Abfterfion . Antidiaphoreticks.

Acantabolus. Antiarthriticks.

Acceſs. Antidote,

Acceflion . Antiepilepticks.

Acerids.
Antiemeticks.

Achor. Antihypnoticks.

Aclys.
Antinephriticks.

Acme. Antipafis.

Antipharmacum.

Antipilepticks.

Antifcorbuticks

Antiſpaſmodicks.

Apeply.

Aperitives.

Apherefis.

Aphroditanum .

Aphrogeda.

Appetitus Caninus.

Apthæ.

Apnaa.

Apochyliſma.

Apocrouſticks.

Apophlegmatical

Apoplexy.

Aporrhea .

Aporrhea's.

Apofteme.

A pozeme.

Appenfa.

Apyrexy,

Archeus.

Ardor Urinæ

Areotick Medicines.

Argema.

Armarium Unguentum .

Aromaticks.

Aroinatization .

Aromatick Volatile S.

Arteriotomy.

Arthritis.

Planetica.

Vaga.
Arthritick .

Afaphy.
Aſcaris.

Aſcarides.

Aſcites.

Aſcitick .

Aſphatuin ..

Aſphyxia.

Affarium .

Affodes Febris.

Aſthma,

Athemora.

Athymia.

Atony.

Atra Bilis.

Atreus.

Atrophy.

Attenuating.

Attenuation .

Attonitus Stupor.

Attracting.

Attractive.

Auriſcalpium .

B.

Bacilli.

Bamma.

Batrachus.

Bechicks.

Benign Diſeaſes.

Bezoar Animale.

Bezoardicks.

Biolychnium .

Bliſters.

Bocher.

Bolus.

Borborygm .
Bothrion .

1
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:

Botbrion.

Bradypeſy:
Bronchocele.

Bronchotomy.
Buccellation .

Bulimos.

C.

Caballine Alocs.

Cacatoria Febris.

Cachecticus.

Cachexy.

Cacochymy.

Cacoethes.

Cæfarian Section.

Birth ,

Callous.

Callus.

Cancer.

Canina Fames.

Capillation .

Carbunculus.

Carcinodes.

Carcinoma.

Cardiaca.

Cardiacum .

Cardialgia.

Cardiagmos ...

Caries.

Carpia.
Carus.

Catacatharticks,

Catagma.

Catagmatick.

Catalepfis.

Cataplaſma.

Cataphora .

Catoptoſis.

Cataract.

Catarrhus.

Cathartick .

Catheter.

Cathetariſmus.

Cathypnia.
Catoche.

Cauledon .

Cauſodes.

Cauſus.

Cauſticks.

Cauteriſation ,

Cauterium .

Cele.

Cenchrias.

Ceneangia.

Cephala.

Cephalæa.

Cephalalgia.

Cephalgica.

Cephalick Medicines.

Cephalophonia.

Cerchnos.

ChalaftickMedicines.

Chalybeats.

Chemofis.

Chlorofis.

Cholera Morbus .

Cholegogues.

Chordaplus.
ChoreaSan&i Vitis.

Chymofis.

Chirurgery

Cicatrizantia .

Cicatrix .

Cicatrizing Medicines.
Cirſocele .

Circos.

Citta .

Claretum .

Clarification .

Clavus.

Clydon.

Clyfma.

Clyftus.

Coagulate.
Codia.

Celiac Paffion .

Calonia .

Cohobate.

Co - indications.

Colature.

Colcothar.

Colick ,

Coliquans Fibris.

Colliquation.

Collution .

Collyrium .

Coloboma.

Colpus.

Coma Somnolentum .

Vigil.

ComitialisMorbus.

Complication.

Condenſantia .

Condylomia.

Confections.

Congeal.

Conſerve.

Conſolidating Medicines.

Conſolidation.

Conſumption.

Contagion .

Continent.

Continual Fever.

Contra Fiffura.

Contra - indications,

Contufion .

Convolvulus.

Conus Fuforius.

Convulfion.

Cophofis.

Copos.

Copell.

Copro -critica.

Cordialia.

Cornachine Powder.

Cornea Lunæ.

Corroſio Chymica.

Corroſive Medicines.

Corrodentia.

Coryza.

Coſmeticks.

Crama. :

Cranes Bill.

Crapula.

Craticula.

Cream of Tartar.

Cribration.

Crimnoides.

Criſis.

Crifta .

Criterion.

Crithe.

Crucible.

Crudity.

Crufta laétet.

Cruftula.

Crymodes.

Chryforchis,

Cucuphá.

Cucurbite.

CucurbitiniLumbrici.

Cucurbitula .

Cutaneous Diſeaſes.

Cyliſci.

Cylindrus.

Cyllofis.

Cyllum .

Cynache.

Cynantropia.

Cynicus Spaſmus.

Cynodes Orexis.

Cynorexis.

Cyphoma.

Cyphoſis.

Cyrtoma.

Cyrtofis.

Cyſtotomy.

D.

Dacryodes.
Darfis.

Daffyman.

Debility.

Decant.

Declenfion ,

Deco &tion .

Decupelation.

Decufforium ,

Defenſatives.

Defenfives.

Deflagration .

Defluêtion.

Deglutition.

Dejection .

Deleterial Medicines,

Deletery Medicines.

Deliquation.

Deliquium Animi.

Delirium .

Dentarpaga, Inftr.

Dentiducum .

Dentifrice.

Dentition.

Deobſtruent.

Deopilative.

Dephlegmated.

Depilatory

Depuration.

Deſcenſorium ,

Deficcation .

Deficcatives.

Deſpumation .

Deſtillation .

Detergent.
Deterſives.

Deuteropathia.
Diabetes.

Diabrofis.

Diachima.

Diacoprægia.

Diacrifis.

Diadoche.

Diatetica .

Diagnoſticks

Diagrydium .
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Diagrydium .

Dialemma.

Diapaſma.

Diapedeſis.

Diaphoreſis.

Diapthora.

Diaplafis.

Diaplaſına.

Diapnoe .

Diapyema.

Diapynica.
Diaria Febris.

Diarrhaa.

Diarthroſis .

Diathefis.

Dicophyia.

Dicrotus.

Didymi.

Dies Critici.

Digefter.

Digeſtion.

Digeſtive Medicines.

Dilatorium .

Dilute.

Dinus.

Dioptra.

Diorthofis.

Diota.

Diploe.

Dipſacus.

Dillocation.

Diſcuſſion .

Diſpenſatory.
Disſolution .

Diftillation .

Dittrichiaſis.

Diureſis.

Diureticks.

Dogmatical Medicine.

Doſe.

Dracunculus.

Draſtick Medicines.

Dropſy

Duelliſts.

Dulcify.

Dyſetthefias

Dyſcracy.

Dyſentery.

Dyfepylotica.

Diforexia .

Dyſpathy.

Dyſpeplý:

Dyſphonia.

Dyſpnæa:

Dýttherapeutz .

Dyſthriachyfis.

Dyftichia.

Dyſtochia.

Dyſuria.

E.

Earth.

Ecbolia.

Ecchoprotica.

Ecchyloma.

Ecchymoma.

Ecchymoſis.

Eccope.
Eccrimocritica.

Eccrifis .

Eclegma.

Eclipfis. Enneatical Years.

Eclyfis. Enarthofis.

Ecmaſtica. Enterenchytá.

Ecphracticum . Enterocele,

Ecphraxis. Enteromphalus.

Ecphytheſis. Epaphalelis.

Ecpyema. Ephelis.

Ecpyeſma. Ephellides.

Ecplexis. Ephelcis.

Ecrithmus. Ephemera.

Ecthlipfis. Ephialtes.
Ecthlima.

Ephidrofis.

Ecthymata. Epiala.

Ecthymofis. Epicarpium

Etilotica. Epicauma.

Ectropium . Epiceraſtica.

Eczemata .
Epicharfis.

Edulcoration .
Epicrafis.

Efferveſcence.
Epicyema.

Egeſtion. Epidemick.
Elaboratory.

Epilepſy
Elateriuin .

Epigonatis.
Ele &tica.

Epiparoxyſmus.

Electuary. Epiphora:
Eleoſaccharum .

Epiplaſma.

Elephantiafis Arabum .
Epilocele.

Græcorum .
Epiplomphalum .

Elevator.
Epiſarcidium .

Elevatorium .
Epiſemafia.

Elixation.

Elixir Proprietatis.

Epiſpasticks.

Epitheme.
Elminthes. Epneumatofis.
Elodes.

Epomphalum ,

Elongation. Epulis.
Embrocation . Epuletick Medicines,

Embryothlaftes. Erodentia:

Embryulcus. Erpes.
Emetick , Tartar.

Errhines.

Emmenagogues. Eryſipelas
Emmotion .

Eryſipelatodes

Emollientia.
Erythremata.

Empaſma. Eſchar.

Empericks. Eſcharotick .

Emphracticks. Effere.

Emphraxis. Efurine Salts.

Emphyſema. Euchymniæ .

Emphyton. Eucraſia .

Empirical. Euexia:

Emplaftrum . Eupepfia.

Emplafticks. Euphoria.

Emplattomena.

Emproſthotonus.
Eupnoe.

Euporia.
Empyema. Eulercos.

Empyreuma. Euftomachos.

Emrods.
Euthanaſia.

Emulſion.

Enæmon.

Eutropia.

Exacerbatio.

Enzorema.
Exærefis.

Encauma. Exanthemat
a.

Encharaxis. Exarticulation

Enchymona.
Exceptio..

Enchyſma. Excifion .

Encope. Excoriation .

Endeixis. Excortication .

Endemical.
Excrements.

Endemious.
Excreſcence.

Enema. Excretion.

Energetical.

Energy

Exomphalos.

Engizoma.

Exopthalmia.

Exoſtrofis.

Engonios.

Enneatical Days.

JExpectoratio
n Ex
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Extaſy.

Extergent.

Extirpation .

Extract.

Extraction .

Extuberances.

Exulceration .

F.

Facies Hypocratica.
Fæces.

Falling Sickneſs.
Fames Canina.

Faſciation .

Faſciculus.

Faftidium Cibi.

Favus.

Feaver.

Febrifuge.
Fæculæ.

Fermentation.

Ferruginous.

Ferucæ .

Fibula .

Ficus.

Filtration .

Fiffura Oths.

Fistula .

Fluor Albus.

Fluxion.

Fluxus Chyloſus .

Focus.

Fomentation .

Fontanellæ .

Forceps.

Forfex.

Formula .

Fotus.

Fractura Offis,

Frontale.

Fugile.

Fungus.

Furfuration.

Furfures.

Furunculus.

Hæmalors. Hypoſphagma.
Hæmatojis .

Hypoliafis Urinæ.
Hæinodia . Hytteralgia.
Hæmoptyſis. Hyſterica.
Hæmorrhagia. Paffio .

Hæmorrhoides. Hyſteromotocia.
Hectica.

Hyſterotomia.

Hegemonicæ. J.

Helcydra. Jaundice.

Helminthagogues. Ichor.

Helo's. Ichoroides.

Hemeralopia. Iterus.

Hemicrania . Idiocrafy.

Hemipagia. Idiopathy.

Hemiplegia. Idioſyncrafy.

Hemiplexia. Ignis Perficus.

Hemitritæus. Sacer .

Hepatick Medicines. Sylveftris.

Aloes.
Ignition.

Hepaticus Morbus. Iliac Paflion .

Hepiala . Ilingus.

Herculeus Morbus. Impetigo Celfi.

Herma. Plinii.

Herpes. Inceration .

Heterocrania. Incineration.

Hidroa Incorporate.

Hidropoſus. Incraffating.

Hidrotick Incubus.

Hippus. Indication.

Homotona.
Indications.

Hoplochryſma.
Inedia.

Hordeatum. Inflammation .

Hordeolur . Infuſion .

Horrifica Febris. Ingredients.
Humeetation , Injection ,

Humours. Inſania.

Hybona. Infeffus.

Hydatides . Infolation.

Hydragogues.
Intercus.

Hydrenterocele. Intermiflio Febrium.

Hydroa. Intermius Morbus.

Hydrocele. Intertigo.

Hydrocephalum .
Ionthus.

Hydromel. Ifchæma.

Hydromphalum. Iſchyas.

Hydrophobia.
Iſchuretica.

Hydropica . Iſchuria.

Hydrops.
Itinerarium .

ad Matulam .
Julap.

Hydroticks. L.

Hygeia. Labia Leporina.

Hygeina.
Laconicum .

Hygrocircocele. Lambative.

Hypercatharſis. Lancette .

Hyperchryfis. Laqueus.

Hyperephidriſis. Laryngotomia.

Hyperſarcofis. Latitudo Ulcerofa .

Hypnoticks. Lavamentum .

Hypochondriaca. Laudanum .

Hypochondriacus. Laxatives.

Hypochyma. Lenientia .

Hypothyfis. Lenta Febris.

Hypocratis Manica. Lentigines.

Hypogloſſis. ‘Lepra Arabuin .

Hypophyalmia.
Græcorum .

Hypophoræ. Leproſy.

Hypophyfis. Leptuntica.

Hypogon. Lethargus .

Hypoſárca.
Leuce.

Hypofarcidium . Leucoma.

Hypoſpathyſmus. Leucophlegmatia.

G.

Galea.

Galenick Medicines.

Ganglion.

Gangrene.

Gargariſm .

Gaſteronaphia.

Gaſtrotomy.

Glandula Guidonis.

Glans.

Glaucoma.

Glaucofis.

Gloffocomium .

Gomphos.

Gomphofis.

Gonagra.

Gravedo.

Graphus.

Gumma Gallicum .

Gutta Roſacea.

Serenz

Gymnaſticks.

Gynecia.

Gynæcomaftum .

H.

Hælofis.
Lichen .
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Lichen .

Lienteria.

Linctus.

Lipothymia.

Lithyaſis.

Lithontripticks.
Lithotomia.

Local Medicines.

Loch .

Lochia .

Loboch .

Lordofis.

Lues Venerea .

Deifica .

Lumbago.

Luxation .

Lupia.

Lupus.

Lycanthropia,

Lygmos.

Lynx.

Lypyria .
M.

Macula Hepatica.

Volatica.

Magdaleones.

Magma.

Malacfa .

Malactica .

Malagma.

Malignus Morbus.

Maltha Code.

Malum Mortuum.

Mania.

ManicaHippocratis.

Manipulus.

Manus Chrifti.

Maraſmodes.

Mariſca.

Marmorata Aurium .

Mafticatory .

Materia Medica.

Meconium.

Medicine.

Mela.

Melancholy,

Meliceria.

Mellicratum .

Melopes.

Melos

Meningophylox.

Menopegia.

Metaprofis.
Metaitafis.

Metrenchyta.

Miaſma.

Milliaris Herpes.

Miſerere mei.

Mitella .

Mira.

Modiolus.

Mola Carnea.

Morbus Regius.

Mucilage.

Mydriaſis.

Mylpha.

Miocephalon.

Miopia.

Myrmecia.

N. Parachynance.

Narcofis.
Paracmaftica.

Narcoticks, Paralyfis.

Naſalia. Paraphymoſis:
Naſcalia, Paraplegia.

Natta. Paraphrenitis

Nauſea. Paraphrofine.

Necrofis. Paralynanche.

Nephelæ . Paronychia.

Nephriticks. Paroxyſm .

Nephritis . Parylis.

Nephiros. Paſtills.

Neurodes. Pathognomick:
Neuroticks. Pathology.

Noli me Tangere. Pectorals.

Nomæ. Pediculofus Morbus:

Non-natural Things: Pelidnus.

Noſocomium . Pemphigodes Febris
Novacula. Periamma.

Nubecula. Periaptum.

Nuciofitas. Pericarpium .
Nux.

Peripneumony.

Nyctalopia. Pernio .

Nymphomania. Perminima.

0. Peffary.

o &thodes. Peffulus.

Odoxyſmus. Peffus.

Odontalgia. Peſtilential Fever.

Oedema. Peſtoloides.

Oligotrophus. Petechialis.

Oligotrophy: Perigo.

Omphalocele. Phacia.

Onyx. Phacos.

Ophiaſis. Phagedzna.

Opthalmicks. Phagedenick Water.

Opiates. Phalacrofis.

Opiſthotonus. Phalangofis .

Opthalmy. Pharmaceutick .

Orexis. Pharmacopeia.

Orgaſmus. Pharmacum .

Oroboides. Pharmacy.

Orthopnxa. Philonium .

Oſcillation . Phimofis.

Oſtocopi. Phleboragia .

Otalgia. Phlebotomy.

Otenchyta. Phlegmagogues.

Otica. Phlegmon.

Outacouſticon. Phlegmonodes Febris.

Ovum. Phlogofis.

Oxelæum. Phly &tæna.

Oxycratum. Phrenefis.

Oxydercica. Phrenitis.

Oxymell. Phricodes.

Oxyregmia. Phtharticum .

Oxyrrhodinum . Phthiria fis.

Ozæna. Phthifis.

Phygethlon.
P. Phymą.

Pachuntick Medicines.
Phyſema.

Palindrome. Phyfiognomicks.

Palliative. Pica.

Palmus. Picatio .

Palpitation . Picra .

Palſy. Pituita .

Panacæa. Pityroides.

Panchymagogues. Pladarofis .

Pandalea. Platiſma.

Pandemius. Plerotica.

Pandiculation . Plethora .

Papulæ. Pleuritis.

Paracentefis.

ооооо
Pleuriſy
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Rofa .

Rubrica.

Ruetation.

Rugitus.

Ryas.

S.

Sacculi Medicinales.

Sacer Ignis.

Morbus.

Salivation .

Sanies.

Saphatum .

Saponea.

Sarcocele.

Sarcoma.

Sarcomphalum .
Sardonian

Sardonick Laughter.

Pleuriſy.

Plica.

Pneumatocele.

Pneumatodes.

Pneumatoniphalus.

Pneumatofis.

Podagra.

Polypus.

Pompblygodes.
Porocele .

Porotica.

Probe.

Procatarctica .

Procidentia Ani.

Uteri .

Prodromus Morbus.

Proegumena.

Prognofis.

Prolapſus Uteri .

Prolepticus.

Prophæfis.

Prophylactica.

Proptoſis.

Profphyfis.

Proſtefis.

Protopathia.

Prunella Sal.

Proſpthalmia.

Pſzmmiſmus.

Pfyctica.

Ptarmica.

Pterygium .

Ptiſana.

Ptylofis.

Pugillus.

Pulpa.
Pulſus.

Pulſes, their ſeveral kinds.

Pulverization.

Purgation .

Pyrorica .

Spina Ventoſa .

Splanchnica.

Splenia.

Sporadici Morbi.

Squinancy .

Stagma.

Staphyloma.
Status Morbi.

Steatocele .

Steatoma.

Stegnoſis.

Stegnotica.

Stercoroſus Fluxus.

Sternutation .

Sternutatorium .

Stillatitious Oyl.

Stillocidium Úrina .

Strabiſmus.

Stranguary.

Struma.

Stupa.

Stupea.

Stymma.

Styptick.

Water.

Sub-Luxation .

Succotrine Aloes.

Sudamina.

Sudorificks.

Suffitus.

Suffocatio Uterina.

Suffufion.

Sunarthroſis.

Super-purgation.

Suppedanea.

Supinaror.

Supplantalia .

Suppoſitory.

Suppuration.
Sycofis.

Syderation .

Sympathetick
Powder.

Sympepfis.

Symptom.

Symptomatical Fever.

Synactica.

Synchyfis.

Syncopalis Febris.

Syncope.

Syncritica.

Syndeſmus.

Synedrenonta,

Synanche.

Syngultus.

Synocha.

Synochus.

Syntafis.

Syntectoe.

Synterick Medicines,

Syntexis.

Synaloticks.

Syringe.

Syringomata.

Syringotomia.

Syfſarcofis.
T.

Tabes.

Tabes Dorſalis.

Tablets.

Tabum .

Talpa.
Taraxis.

Sarpedo.

Scalprum .

Scamnum Hypocratis.

Scarification.

Scelotyrbe.

Schetica Febris.

Schirrus.

Schirroma.

Scholiafis.

Sciatica.

Sclerophthalmy.
Sclerotica Tunica .

Sclo-Opomacherion.
Scorbutus.

Scotomy.

Scrophula.

Scurvy.

Sectio Cæſaria.

Sedimentum Urinä .

Semeiofis.

Semeiotica.

Semicupium.

Sephyros.

Septan-Fevers.

Septica.

Serofities.

Serpigo .
Setaceum .

Seton

Sideratio

Siff Album .

Sinapiſmus.

Singultus.

Sirones.

Soluble Tartar.

Solvent.

Solutio Chymica.

Solutive .

Somniferous.

Sophiſticated.

Spagyrica.

Sparadrapum .

Spaſmodicks.

Spaſmologia.

Spaſmus.

Species.

Specificks.

Specifick Medicines.

Specillum .

Speculum Oris.

Spermatocele.

Sphacelus.

Sphincter.

Quartane Ague.

Quinſey.

Quinteſcence.

Quotidian Ague.

R.

Rachitis.

Radical Moiſture.

Rarefacientia.

Raſpatorium .

Recidivus Morbus.

Recrement,

Regius Morbus.

Relaxantia.

Repellent Medicines.

Refina.

Res-Non -Naturales.

Revulfion .

Rhachitis.

Rhagades.

Rhegma.

Rheumatiſm .

Rhexis.

Rhinenchites.

Rhyos.

Rhyptica.

Rhythmus.
Ros.

Vitrioli.

Rofines.

1

1
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x. Modes.

Xeropthalmy.

O ..

P.

MUSIC K.

A.

A Accord.

Monochord.

Xyfter.
Mood .

Z. Mufick .

Zymoma.

Ołtave.
Zymoſimetre.

Zymofis.
Oper1.

Oracouſticks.

Overture.

Tartar Emetick ,

Soluble.

Vitriolate.

Telephium .
Tenefmus.

Terebrum.

Terminthus.

Tertian Ague.

Teſtudo.

Tetanus.

Tetrapharmacon.

Therapeutica.
Theriaca.

Therioma.

Thermantica.

Thlipfis.

Thrombus.

Tinea.

Tincture.

Tinnitus Aurium ..

Tometica,

Tomotocia.

Tophus.

Topick.

Topinaria.

Torrified .

Toxica .

Trachoma.

Tragæ.
Transfuſion .

Tranſpiration.

Traumaticks.

Tremor.

Trepanum .
Triſmus.

Trytæophyes.
Trituration .

Trochiſci.

Tumor.

Turbith Mineral.

Tympanytes.

Typhodes.

Typhomania.

Typus.

Tyrofis.

V.

Vaporarium .

Vapours.

Variolæ .

Varix

Vehicle .

Venä -Section

Ventoſe.

Verdegreſe.

Vertigo.
Veficatoria.

Veternus.

Vinum Hypocraticum :

Virgins Milk

Vital Indication .

Vitaligo

Undimia.

Ungula.

Volfella .

Volvulus.

Vomica .

w .

Weapon Salve .

White Lead .

Worm.

Allemande:

A potome

Arfis & Theſis.

C:

Cadence.

Canon .

Chaconne.

Cleff .

Cliff.

Cloſe.

Comma.

Concords.

Conſonance.

Cords.

Counter-Fugue.

Part.

Point.

Tenor.

D.

Demi-Diton.

Quaver.

Deſcant .

Double:

Florid :

Plain:

Diapaſon.

Diapente.

Diateffaron .

Diatonick.

Diazeutick Tone.

Diefis.

Diminution.

Diſcords.

Dis Diapaſon.

Ditone.

Double Deſcent.

E.

Enharmonical.

F:

Fifth.

Figurate Defcant;

Flond.

Fourth :

Fugue.

Double.

H.

Harmony.

Hemitone.

Hexachord.

1:

Imperfect Concords.

Inharmonick Relation :

Interval.

K.

Key:

M.

Meaſure.

Oooo3

Pauſe.

Perfe &t Concords.

Prelude.

Q :

Quaver.

R.

Relation Inhärmonical.

Reſt .

S.

Scale of the Gamut.

Scale of Mufick.

Score.

Semi-Diapafon.

Diapente
Ditone.

Tone.

Seſquialter.

Syncopation.

Syncope.

Syſtem .
T.

Tenor .

Tetrachord .

Teträdiapaſon:

Tierce.

Common

Duple.

Triple.
Tone.

Tranſition.

Treble .

Tris Diapaſon.

Tritone.

U.

Uniſons.

G E O ME IR Š.

A.

A Ccommodate.
Acute Angles.

angled Triangle:

Adjacent Angles.

Adjoining Angleś.

Alternate Angles.

Proportion
Altern - Baſe .

Altimetry .

Altitudes of Places.

Ambit.

Ainblygonial .

Hyperbola.

Analogy.

Angle.
Plane:

Curvilineal.

Re &tilineal.

Mix'd.

its Quantity.

Angle.
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Angle Right.
Centre of an Hyperbola. Deſcribent.

Obtuſe. Gravity of an Hyper- Determin'd Problem .

Acute.
bola. Diacauſtick Curve.

Contiguous.
Oſcillation. Diagonal.

Adjacent.
Percuſſion . Diagram .

Oppoſite.
Phonical. Diameter .

Vertical. Phono-camptical. of a Conick Section

Internal.
Characters Geometricali Conjugate.

External.
Chiliogon. of Gravity.

Alternate .
Chord. Dimenſion .

at the Centre. Circle. Dimetient.

inaSemi-Circle . Circular Lines. Dirigent.

ini a Segment.
Circumference : Diverging Hyperbola.

of a Segment. Circumſcribed Dodecahedron.

of Incidence. Hyperbola. Dodecagon .

of Reflection .. Cifroid . Double Point,

of Inclination . Commenſurable Quantities. E.

of Refraction .
in Power. Eccentrick Circles.

Refracted .
Surds. Effections Geometrical.

Spherical
Common Section '. Elaſtick Forces.

of theChord and Tangent. Complements. Ellipſis:

Oblique. Compoſition of Proportion. Endecagon .

Angúineal Hyperbola.
Motion.

Epicycle.

Antecedent. Concentrick .
Epicycloid.

Aperture.
Conchoide .

Epipedometry.

Apore:
Concurring, or , Equated Bodies.

Aporime. Congruing Figures Equilateral Triangle.

Apotome.
Cone. Evoluta.

Applicate. Congruity, Evolute Figures.

Application.
Conick Sections. Hyperbola.

Apply
Surface. Evolution .

Apomecometry, Conjugate Diameter. Exagon.

Arch . Conoid . Excentrick .

Ark . Elliptical. Exhauſtions.

Area . Hyperbolical. Exponential Curves.

of a Square Parabolical. External Angles.

of Re& angles and Paralle- | Conjugate Diameters, Extreme and Mean Proportion .
Conſcribed . F.

of Triangles. Conſequent. Figural Numbers.

Trapezia.
Conſtruction. Figure.

all Right-lin'd Figures.
Conta &t. in Conicks.

of a Circle . Contrary Flexion. in Geometry

of a Sector. Content. Figures Curvilineal.

of a Segment, Contingent.
Mixed.

of an Ellipfis,
Converſe, Plane.

of a Parabola, Cord . Rectilineal.

Artificial Lines. Corollary. Flection, Retrogreſſion of Curves.

Aſymetral.
Conſtruction ofEquations, Focus of an Ellipfis.

Aſymetry. Contrary -legg'd Hyperbola.
Parabola .

Aſymptotes ConvergingHyperbola. Hyperbola.

Axis. Series. Fruſtruin .

B. Co - Secant. G.

Baculometry,
Co -Sine. Gage Point.

Baker's Central Rule. Co -Tangent. Gauging.

Baſe. Co -verſed Sine.

Bimedial. Crown. Generating Line or Figure.

Binomial. Cruci-form Hyperbola. GeneratedQuantity.

Biſection . Cubature. Geneſis of aFigure.

Body.
Cube. Geodefia.

Bodies Regular .
Cubical Paraboloid . Geometrical Curves.

Cuneus.
Solution of a Probl.

Canon. Curvature . Places.

Capacity
Curves. Geometry.

Catenaria , Cuſpidated Hyperbola. Globe or Sphere .

Catheti. Cycloid.
Gnomon.

Cathetus. Cylinder.
Gunter's Line.

Celerrimi deſcenſås Linea. Cylindroid.
H.

Central Rule. Harmonical.

Centre of a Circle . Data . Head Angles.

an Ellipfis Decagon.
Height of a Figure.

Gravity Deficient Hyperbola.
Helicoid Parabola.

felicoſophy

lograms.

Gauge Point.

1
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Prime Figures.

Helicoſophy
Mean and Extreme Ratio. Polyhedrous.

Hemiſphere: Mean Proportional.
Porime.

Hendecagon.
Meaſures.

Poriſm .

Heptagon .
Mechanical Solutions:

Poriſtick Method

Heptangular.
Meniſcus . Poftulata.

Hexagon.
Menſurability.

Powers of Lines.

Hexahedron . Menſuration .
Primarium Latus.

Homocentrick . Mix'd Figures.

Homologous.
Reaſon or Proportion.

Priſm ,

Horizontal Line. Moments. Priſmoid.

Hyperbola.
Multangular.

Problem.

Hyperbolical Cylindroid . Multilateral.
Produce.

Hyperbolick Space.
N. Produ & t.

Hyperbolicum Acutum . Nodated Hyperbola. Projectiles, their Laws:

Hyperboli-form Figures.
Normal. Prolate.

Hypotheneuſe.
0 . Spheroid.

I. Oblique Angles. Proportion

Icofihedron . Oblong Proportional Spirals.

Inceptive of Magnitude.
Obtuſe . Propofition.

Inclination. Angles. Pun &tated Hyperbola,

of a Right Line to a Angled Triangles. Punctum .

Plane. Angular Section
Formatum.

Incommenſurables. O &tagon.
Generatum.

Indetermined Problem , Oatahedron. ex Comparatione:

Indivifibles. Oppofite Angles.
Lineans.

Infinite Quantity.
Cones. Pure Hyperbola.

Inflexion Point. Sections. Pyramidal .

Inflexion of a Curve . Ordinate. Pyramidoid.

Inſcribed . Figures. Pytbagorick Tetra &tys.

Bodies. Organical Deſcription ofCarves: Q.

Infiſting Angles. Orthogonial. Quadrangle.

Interruption of Proportion. Oſcillation. Quadrant.

Interfe &tion.
Oval. Quadrantal Triangle. .

Inverſe Proportion. Oxygone. Quadratrix.

Involute Figure. Oxygonal.
of the Hyperbola:

Irrational Quantities."
P. Quadrature.

of Curves
Parabola .

Irregular Bodies.

Lines. Parabolick. Quadrilateral Figures.

Pyramidoid. Quantity.

Iſagon.
Cuneus. Quindecagon .

Conoid ,

Iſoperimetrical Figures,
Quinquangled.

Iſoſceles Triangle.
Spindle.

R.

L. Spiral. Radial Curves.

Latus Rectum . Paraboloids. Rainbow.

Tranfverfum . Parallel Lines. Ratio.

Primarium .
Parallelogram . Rational Quantities.

Legs of an Angle. Parallelopiped, Reaſon .

a Triangle.
Pelicoides. Reciprocal Figures.

Lemma.
Pendulum .

Reeta Directrix .

Like Figures.
Pentagon Rectangles.

Solids. Perimeter, Rectangled Triangle.

Limited Problem . Periphery, Rectangular.

Line. Permutation of Quantities.
Seation of a Cone;

of Meaſures. Perpendicular.
Rectification of Curves.

Linea Celerrimi Defcenfùs. Place Geometrick . Rectilineal.

Linear Problem . Plane. Redundant Hyperbola.

Lines, their Properties. Simple. Regular Bodies.

Lines of Chords. Solid. Figures.

Local Problem.
Surfolid . Curves.

Locus Refolutus, Plane Problem , Refidual Figure.

Logarithmick Curves
Plane Geometrical. Reſolution .

Line.
Surface. Retrogreſſion of Carves :

Logiſtica Linea . Planimetry. Rhombus.

Spiral.
Planiſphere. Rhomboides.

Longimetry.
Plonometria. Right-angled.

Lunes. Point. Triangle :

Lunulæ .
of Inflexion of a Curve. Right- Angles.

M. Pole. Line.

Mathematicks. Polyedron.
Sine.

Maximis & Minimis Polyhedron .
Roots.

Mean Diameter. Polygon . Rotation

2

Curves.
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S.

Sagitta.

Scale .

of equal Parts.

Diagonal.
Plain .

Scalenous Triangles.

Cone.

Scheme.

Scholium.

Secant.

Seétion .

Conick.

Sequents.

Sector of a Circle.

Secundans .

Segment of a Circle.

Sphere.

Similar Sections.

Semi- Circle.

Semi-cubical Paraboloid .

Semi-Diameter.

Seprangular.

Serpentine Line.

Sequialteral Proportion,

Seſquitertial Proportion.

Sexangle.

Similar Arks.

Bodies.

Rectangles.

Triangles.

Polygons.

Right-lined Figures.

Segments.

Simple Place.

Problem .

Sine.

Complement.

Solid .

of leaſt Reſiſtance .

Angle.

Place.

Problem.

Sphere.

Spherick Geometry.

Projection.

Spheroid.

Spiral.
Lines.

Proportional.

Square Figure .

Squaring.

Stereometry.

Stereographick Projection.

Sub-contrary Poſition.
Section of a Cone.

Subnormal.

Subtangent.

Subtenle.

Superficial Content.

Supplementofan Ark.

Superficies, or

Surface.

Plane.

Curved.

Surfolid Place.

Problem .

Surveying
its Practice,

Symetral.

Symptotes.

Synthefis, Angle of the Moar.

Syntherical Method. Re-entring

T.
Re-entrant.

Tangent.
Saliant.

of a Parabola.
of the Tenaille .

Circle. of a Battalion .

Term . Anteſtarure .

Termsofa Proportion, Approaches.

Tetractys. A pron .

Tetragoniſın.
Areoteetonicks.

Tetrahedron. Arquebuſs.

Theorem . Arquebus à Cruc.

Univerſal.
Arriere Guard .

Particular.
Arſenal.

Negative. Artillery.

Local.
Affault.

Plain. Aſſembly.

Solid.
Aftragal.

Reciprocal.
Attack of a Siege.

Tranſcendental.
Falle.

Curves.
in Flank

Quantity:
Avant Foffe.

Transforınation of Curves.
Avenue.

Tranſmatation. B.

Tranſverſe Axis. Baccule.

Trapezium .
Ban.

Trapezoid.
Banquet.

Triangles, and their Properties.
Barrack .

Trident.
Barbe.

Trigon.
Barrel.

Trigonometry:
Barrels of Earth.

Plain . Barriers.

Spherical .
Barricado.

Trilateral.
Baſe.

Triplicate Ratio. Ring:

Trochoid . Baskets of Earth .

Truncated. Baſtion.

V.
Battalion.

Verſed Sine. Battery.

Vertex . Batteries of a Camp.

Vertical Plane. Croffe.

Line.
d'Enfilade .

Vertically oppoſite.
en Eſcharp

Vinculum.
de Revers.

Umbelicus. Joint.

Umbelick Points.
d'Entrade.

Unlimnited Problem .
Bed of a Canon .

Berm .

Biovac.

Blind.

Fortification , Gunnery, and Blockade.

Art Military.
Bomb-cheft.

Bombs.

A. Bombardiers.

Bonnet.

Advance Ditch . Bonnet à Preſtre .

Guard . Boyan.

Foffe . Brackets.

Afforciament
Branch of the Trenches,

Aide de Camp Breach .

Aide Major.
Breaking Ground.

Alarm Poft. Breaft -works.

Ammunition Bread. Bricolls.

Angle of the Counterſcarp. Bridge (Aying.)

Curtain . Bridge of Comunication,

Complement of the Brigade .

Line of Defence. Brigade-Major,

Diminiſhed. Brigadiers.

Exterior Figure. Bringers-up.

Interior Figure.
Briſure.

Flanked .

Flanking
Bulruſh ,

.

A Djutant.

Budge -Barrels. 1

1
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Bulruſh -Bridge. Crows-feet, or Calthrops. Fire -Master.

Bulwark. Culvering. Workers.

Cut Baſtion . Fixed Line of Defence.

C. Cuvette. Flank in War.

Caiffon . Cylinder. Flank of the Courtine.

Calibre . D. Low .

Calliper, Decamp. of the covered Fichas

Compaffes.
Defences. ritered Ralant.

Callthorps.
Defile . of the ſecond Simple,

Campaign.
Demi-Baſtion. of a Place.

Camp-flying.
Cannon. Flanking Angle of Defence.

Cannon -Royal. Culvering. Flanked Tenaille.

Capital Bastion.
Diſtance.

Angle.

Line. Gorge. Flat Baſtion .

Canvas Bags. Depth of aSquadron. Flat-bottomed Most.

Caponiere.
Deſcents. Flying-Camp

Cap .Squares.
Deſcent into a Ditch . Flying-Bridges.

Carcaſs . Detachment. Foot - Banks .

Carriage. Diminiſhed Angle. Foreland.

Cartouche. Diſmount. Forlorn -Hope.

Cartridges.
Diſport. Former.

Caſcabell. Diſtance of the Baſtions. Fort.

Caſcan. Draught- Hooks. Royal.

Caſemate. Draw -Bridges. Star.

Caſement. Dulledge. Fortification .

Caſerne. Durable Fortification. Fortins.

CafeShot. E. Foucade.

Caffine. Earth-Bags.
Fougaſs, or Fougade.

Cavallier. Elevation of a Gun. Fourneau .

Cavin . Embraſures. Fraiſes.

Cazemate . Embattlement. Fraiſing a Batallion.
Cazerne: Enciente. Freezeland Horſe,

Centre of a Polygon . Enfans Perdus. Front.

Chamber. Enfilade. Fuſe of a Bomb.

Chandeliers. Enfile . Fufiliers.

Charged Cylinder.
Enſconced . G.

Chaſe of aGun . Envelope. Gabions.

Chauffe Traps. Epaule. Galleries.

Chemin de Ronds. Epaulement. Gallery of a Mine.

Chemiſe . Eſcalade. Gariſons.

Chevaux de Friſe. Eſcarpe. Gazons.

Circumvallation . Eſconade. General.

Cittadel . Eſpaule. Glafis.

Clayes. Eſpaulement. Gorge of a Baſtion .

Clours. Eſplenade. Ravelin .

Communication . Etappé.
Granado.

Complement of the Line of De- Etappier.
Grenado.

fence. Evolution . Guard.

Contramure. Esterior Polygon. Guerite.

Contra vallation . Talus. Guve d'Hyrond .

Contre Queve d'Yrondre. H.

Corbeils. F. Half -Moon.

Cordon . Face of a Baftion. Handſpike.

Corniſh Ring. Place. Hendecagon .

Corporal.
Face Prolonged. Heriffon .

Falcon . Herſe .

Corridor. Falconet. Herfillon .

Cortinc . Falſe Attack , Hobelers.

Counter-Approaches. Falſe Braye. Hobits.

Batteries . Faſcines. Hollow - Tower.

Breaft -works. Faucon. Square.

Guards, Fauconet. Honey -combs.

Forts. Fichant Flank . Horizontal Range.

Mand. Line of Defence. Horn -work .

March. Field -fort. Horſe -Shoe.

Mine. Field -Colours I.

Scarp. Pieces.
Ichnography.

Swallow Tail. Staff. Inſconfed .

Croſs-bar Shot . Fellows . Interior Polygon.
Crowd -works.

Fights. Talus.

Crown'd Horn -work . File. Inward Flanking Angle.

Irregular

Corps de Guard , 1
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Paliſadoes-turning .

Parade .

Parapet.

Park of the Artillery.

Provifions.

Pate.

Patroul .

Pedrero .

Petterero.

Perſpective Military

Petard.

Phalanx .

Picker.

Pioneers.

Place of Arms.

Plane.

Plat- Baſtion .

Form .

Polygon Exterior.

Interior

Ponton .

Pont- Volant.

Port- Cullice .

Port- Fire .

Poſt.

Poſtern .

Prieſts-cap.

Priming-Iron.
Profile .

Provoft -Marſhal.

1

1

Irregular Fortification.

L.

Ladle.

Langreſs-Shot.

Lanſpelade.

Legion.

Limbers.

Linch-Pins .

Line Capital.

Cognitel.

of Defence.

Fitchant.

Raſant.

of Approach.

Circumvallation.

Contravallation .

Lines within - fide,

without.

of Communication

Line of the Baſe.

a Work.

Lines.

Line-Hedges.

Lined Moat.

Linſtock .

Liziere .

Local.

Lockſpit.

Lodgment.

of an Attack.

Lower Flank ,

Lunettes.

M.

Madrier.

Magazine.

Main Body.

Major-General.

of a Brigade.

Regiment.

Town.

Mal- Voiſin .

Mantelets .

Matraffes.

Merlon .

Metal.

Military Architecture,

Execution .

Mine.

Minion .

Moat.

Moineau .

Montpagnot.
Mortar-piece.

Mortarsof Coborne,

Murderers .

Musket - Baskets.

N.

Nailing of Cannon .

O.

Open Flank .

Opening the Trenches.

Order.

Ordnance .

Orillon ,

Orgues .

Orteil.

Outward Angle.

Out-works.

Q :

Quadrat.

Quarter.

Quarter -wheeling.

Quarters ( Winter.)

of Refreſhment.

Quarter-Mafter,

at a Siege.

Quue de Hyronde.
R.

Rabanet.

Rabinet.

Rammer.

Rampart.

Randezvous.

Random - Shot.

Range.

Rank.

Raſant Line.

Ration .

Ravelin.

Rear Guard .

Half Files.

Line.

Rank.

Redoubt.

Re-entring Angle.

Reform .

Reformed Officer.

Regiment.

Regular Fortification .

Re-inforced Ring of a Cannon.

Relayes.

Retirade.

Retired Flank.

Retrenchment.

Returns of a Trench ,

Rideau .

Rondell.

Rounds.

Royal Fort

Parapet.

S.

Sacker.

Sacks of Earth .

Saigner a Moat.

Saker.

Saliant Angle.

Sally.

Sand - Bags.

Sappe.

Saraſın .

Sauſage.

Sauciffons.

Scalado.

Scarp.

Sconces.

Semi-diameter .

Shott.

Round .

Croſs- Bar.

Langrell.
Chain.

Caſe .

Shouldring.
Sillon .

Simple Flank.

Tenaille .

Sixain .

Solid Baſtion .

Spunging a Gun.

Square Battalion .

Square Rallow .

Star.

Straiks.

Stratarithmetry.

Swallow - Tail.

Superficial Fourneau

T.

Taeticks.

Talu.

Talus.

Exterior.

Interior.

Superior.

Taper-bored.

Temporary Fortification .

Tenaille.

Single.
Double.

of the Place.

Terre-plain.

Tertiate.

Tompion.

Traverſe .

Trenches.

Trunnions.

V.

Van -Guard.

Vedette.

Vent.

Void - Baſtion.

W.

Wad -hook .

Way ofthe Rounds.

Wing.

Windage of a Gun.
Word .

P.

Paliſadoes, Logick,
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Aftronomy, and the Doctrine of
Logick, Metaphyficks, and

Ethicks.
the Sphere.

A.
A...

ABolition.
A Bfis.

.

Abſtraction .

Abſtract.

Abſtract Numbers.

Accident.

Adequate.
Ideas.

Adjunet.

Analogical .

Analytick.

Annihilation .

Antagoniſt.

Antecedent.

Antipredicaments.

Apogogical.

Apodictical.

Apprehenſion,

Attention.

Attributive Juſtice.

B.

Baroco .

Bocardo.

C.

Categoria.

Categorema.

Cauſal Propofitions.

Circumſtances.

Contradi&tory Propoſitions.

Contrary Propofitions.
Converſion of Propoſitions.

Copula.

Copulative Propofitions.

D.

Definition .

Denonſtration .

Dialectical.

Difference.

Dilemma.

Diſcourſe.

Diſcretive Propofitions.

Diftributive Justice.

Duration .

E.

Ens.

Entelecheia .

Enthymeme.

Enunciation.

Epanorthoſis.

Epicherema.

Equipollence.

Equivalence .

Equivocal.
Edence,

Effential Properties.

Ethicks.

Exceptive Propofitions.

Expanſion.
F.

Figurative Speeches.
Figures.

Final Cauſes.

Finite.

Fortitude.

G.

Genus.

H.

Habitude.

Homologous.

I.

Idea.

Idea's.

Identity.

Imagination.

Impenetrability.

Inadequate Idea's.

Inanity

Incomplex Terms.

Indefinite .

Individuum.

Vagum .
Determinatum .

Demonftrativum .

Ex Hypothefi.
Infinite.

Innate Principles:

Inftant.

Intuition .

Irony.

Judgment.

Lore

Litotes.

Locus.

Logick.
M.

Method.

Moral Philoſophy.

A &tions:

0.

Oftenfive Demonſtrations.

P.

Paralipfis.

Paralogiſm .

Perception

Petitio Principii.
Prædicable.

Prædicament.

Prolepfis.

Proſopopeia.
Prudence .

Abſolute Equation.
Acherner .

Achronical .

Acronical .

Æquator.
Aldebaran.

Algeneb .

Algol .

Albioth.

Alliot.

Almacanters.

Almicanters.

Alpheta, a Star.

Alramech , a Star.

Altitude of the Pole .

of the Sun.

of a Star.

Amphiſcii.

Amplitude.

Magnetical.

Anabibaſon.

Analemma.

Andromeda .

Angle of Right Aſcenſion.

of the Ecliptick .

of Evection .

of the Meridian and E

cliptick:

of the Meridian and Ho

rizon.

of the Parallax.

of the Sun's Pofition .

Diameter.

Spherical.

of Longitude.

of Inclination of a Planet's

Orbit .

Anomaly
of the Orbit.

of the Centre.

True equal.

Mean .

Equable.

AnnualEquation.

Anomalous.

Anſes, or Anſa , of Saturn .

Antares.

Antartick .

Antæci.

Antecedentia .

Antiethones.

Antiæci.

Antipodes.

Antiſcii.

Aphelium .

Apogæum .

Apogee of the Equant.

of the Epicycle.

Apparent .

Place.

Conjunction.
Horizon .

Apfis.

Aquarius.

Aquila.

Q.

Quantity.
R.

Ratiocination.

Recollection .

Reduplication.

Reflexion .

Relative Propoſitions.

Remembrance.

Reminiſcence.

Repetition.

Retention .

S.

Sincerity.

Species.

Subalternate Propofitions.

Sub -contrary Propofitions.

Subſtance.

Summum Bonum.

Sympathy.

Synecdoche.

Synonomy.

V.

Virtue.

3

РРРРР



An Alphabetical INDEX

Aquila.
Circle of Inclination .

Eccentricity Siinple.
Ara . of Poſition . Double.

Aretick Circle. Circular Velocity. of the Earth .

Aretophylax.
Circum -polar Stars. Eccentrick Circles.

Arctos Minor.
Colures .

Equation.

Arcturus.
Combufts. Place of a Planet

Argo Navis.
Comets. Eclipſe.

Argument of Inclination . Conjunction. Ecliptick .
of the Moon's Latit . Conſtellation . Elevation of the Pole.

Aries. Contingent Line. Elongation .

Ark of Direction . Copernican Syſtem . Emboliſm .

Retrogradation.
Cor Caroli. Emergent.

Armillary Sphere. Hydræ. Emerfion .

Artick Pole . Leonis. Engonæfus.

Circle. Corona Borealis. Enneadecatcrides .

Artificial Day.
Meridionalis.

Epact.
Aſcendant. Crater.

Ephemeris.

Afcenfion. Corvus.
Epicycle .

Aſcenfional Difference. Coſmical. Equable Motions.

Aſcii. Cronical. Equation Total.

Aſpeet. Crofiers. Phyſical .
Afferiſm . Culminate.

Optical.

Aftrolabe . Cycle of the Sun, of the Orbit

Aftrology Moon. Annual .

Aftronomical Calendar. Indiction . of the Centre.

Numbers. Cygnus. Moon's Motion .

Place of a Star. D.
of Time.

Hours. Daily Motion of a Planet. Equator.

Aftronomy Day. Equiculus.

Auge.
Declination.

Equinoctial.

Auriga.
of a Wall. Colure.

Aurora Borealis. Apparent. Dial.

Auſtral.
of the Sun : See Tables

Orient.

Aux. of it under Rigbt Af Occident.

Axis. cenfion. Equinoxes.
Azimuth. True .

Erect Declining Dials.

of the Sun. of a Plane. Planes.

B. Declinatorum. Erect Direet Planes.

Babyloniſ Hours. Declining Dials. Direct E. or W. Planes.

Bafilicus. Declinatory. N.or S. Planes.

Bear. ! Deferent. Eriethonius.

Biquintile. Degree. Errones.

Biftextile. Delphinus. Eftival Orient.

Boötes . Deneb . Occident.

Boreal Signs. Depreſſion ofthePole. Solſtice.

Biquartile.
Defcenfion Oblique. Evection.

C. Right. Excentrick.

Calendar Aſtron . Diacentros. F.

Cancer. Dial. Faculæ,

Canicula, Dial Planes.
Falcared .

Canis. Dialling. Faſciæ of Mars.

Caniculus. Difference of Afcenfion of Lon - Finitor.

Capella. gitude . Firmament.

Cardinal Points. Dihelios. Firſt Mover.

Caſſiopæia.
. . : Direet . Fixed Signs of the Zodiack .

Caftor.
Dials .

Stars : See Tables of ibeir
Catabibazon. , Sphere. Right Aſcenſion , under

Cauda Lucida. Motion of a Planet.
Right Aſcenſion.

Cegynus.
Diſcus. Fomahant.

Centaure .
Disk. Furniture of Dials .

Centre of a Dial . Diurnal Motion .

of the Equant. Ark . G.

of Attraction . .1it! Parallax . Galaxy.

Cepheus.
Dodecatemory. Geocentrick .

Cetus. Dominical Letter. Latitude.

Charles's Wain. Double Horizontal Dial . Place.

Chryſtalline Heavens. Draco . Gibbous.

Circle Equant. Dragons Head and Tail. Globe, or Sphere.

of Altitude: 4 . E. Gnomon .

of Perpetual Apparition, Earth . Gnomonicks.

Occultation . Eccentricity Golden Number.

Great

ܝܐܬܝ.:!
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Great Bear. Line of the Anomaly. Orient.

Circles of the Sphere. of the Apogee. Oriental.

of the Nodes. Orion.
Gregorian Year.

H. Synodical. Orthographick Projection,

Hegyra. of the true Syzygies. P.

Height of the Pole . of mean Syzigy.
Paracentrick Motion

Heliacal Riſing. of a Planet's Place . Sollicitation .

Setting. of Meaſures. Parallax.

Helice Major.
of Direction of the Earth's Parallax Diurnal of the Sun.

Minor. Axis. of Latitude,

Heliocentrick Place. Subſtilar. of Longitude.

Hemiſphere. Equinoctial. Parallactick Angle.

Heniochus. Lines Horary Parallel Sphere.

Heteroſcii. Longitude of a Place. Parallels of Altitude:

Hircus. in the Sun or Stars . Latitude .

Horizon. in Dialling. Declination .

Senſible. on the Globe. Parallel Planes .

Rational . Lucida Corona. Circles.

Horizontal Dials. Hydræ.
Paralleliſm of the Earth's Axis.

Parallax . Lyræ . Parafelene.

Line . Luminaries. Path of the Vertex .

Horologiography. Lunary Months. Pegaſus.

Horometry. Cycle.
Penumbra.

Horoſcope.
Lunations: Periæci.

Hour Circles. Luni-Solar Year. Perigaum .

Lines.
Lupus. Perihelion .

of the Dev, to find it . M. Periodical.

Hybernal Occident.
Mars. Month .

Orient. Mathematical Horizon . Periſcii.

Hydra. Mean Motion of the Sun. Perſeus.

Hydrographical Charts. Mercury Phaſes.

Hydrography
Meridian . of the Planets,

Hyemal Solſtice. on the Globe. Phroçion .

Line. Pifces.

1 .
Magnetical .

Meridianus.

Ides. Meridional Diſtance. Place of the Sun, Planet, or Star.

Sewiſh Hours. Parts,
Place apparent of a Planet.

Illuminative Month . Miles. true.

Imunerfion . Micrometer. Plane of a Dial :

Inclination ofthe Axis. Milky-way. Horizontal.

of a Planet . Minute. of the Projection.
Plane . Moon. Planets.

Inequality of Natural Days. Moon's Parallax . Planiſphere.
Informed Stars . Motion of the Apogee. Pleiades.

Ingreſs. N. Poetical Rifing

Intercalary Day.
Nadir. Points of Station,

Interſtellar. Nebulous Stars. Polar Circles.

Julian Year. Nocturnal Ark . Dials.

Period . Nodus . Projection.

Jupiter. Nonageſimal Degree. Pole -Star.

K. Northern Signs. of the World .

Kalendar. Nucleus.
Ecliptick.

Kalends. 0. Pollux .

L. Oblique Aſcenſion. Proceſſion of the Equinoxes.

Latitude of a Place : Plane. Primary Planets.

Star. Angle.
Prime of the Moon.

Heliocentrick .
Sphere.

Prime Vertical Dials.

Leap - Year. Occident. Primum Mobile.

Leo. Eftival. Projection of the Sphere.
Leffer Circles of the Sphere. Hybernal. Projective Dialling .
Libra.

Equinoctial. Proſtaphereſis.
Libration. Occidental. Pſeudoftella .

Like Arks. Occultation.- Ptolomaick Syſtem .

Limit of a Planet. Oetant. Pythagorean Syſtem .
Line of Meaſures. Vetile. 0.

Linea Apſidum . Olor. Quadrant of Altitude.

Line of greater and lefſer Longit. Ophiucus. Aftronomical.

mean Longitude. Oppoſition. Quadrantal Triangle.
Morion . Optick Place of a Star. Quadratures of the Moon

true Motion. Orbis Magnus. Quartile.

Horizontal. Orbit of a Planet. Quintile.
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R. Serpentarius.

Rainbow. Septentrional Signs.

Rational Horizon . Seſquiquadrate.
Real.

Seſquiquintile.

Receſſion of Equinoxes. Sexagenary Tables.

Reclination of a Plane.
Sexagefimal Fractions.

Reclining Dials. Sextile.

Redu&tion. Sidereal.Year.

Reflecting Dials. Simple Eccentricity .

Reflexion . Single Eccentricity.
Reflexion of the Moon . Sirius.

Refracted Dials. Solar Comet.

Refraction Aftronomical. Cycle.

Horizontal. Year.

Regel.
Solſtice.

Rigel. Eftival.

Regions. Hybernal.

Retroceſſion of the Equinoxes. Solftitial Colure.

Ketrograde.
Sound .

Retrogradation of a Planet. South Direct Dials.

Revolution . Southern Signs.

Right Aſcenſion of the Sun or Sphere.

Moon. Spots in the Sun.

Ring of Saturn . Station .

S. Stationary

Sagitta. Stereographick Projection.

Sagittarius.
Stile.

Satellite.

Inftrument. Subſtilar Line.

Satellites of Jupiter. Succeflion of theSigns.
Mars. Summer Solſtice .

Saturn . Sun.

Sciography. Sunday -Letter.

Sciothericum Teleſcopium . Superior Planets.

Scorpio. Swift in Motion .

Second .
Sydereal Year.

Secondary Circle. Synodical Month .

Planets. Revolution .

Semi-quadrate. Syſtem.

quartile. Syzygy.

quintile.
T.

ſextile. Taurus.

Semita Luminoſa, Teleſcopes.
Senſible Horizon . Teleſcopical Stars.

Temperate Zone.

Terraqueous Globe.

Terreſtrial Globe.

Tcrrid Zone.

Trajectory of a Comet.
Tranfit of the Moon .

Triangulus Septentrionalis.

Trine Aſpect .

Tropicks.

True Place.

Conjunction.

Twilight.

Tychonian Syſtem .

V.

Variation .

Vector.

Venus.

Verſed Sine.

Vertex.

Vertical Circles.

Point.

Line.

Veſpertine.

Via Lactea.

Vindimiatrix ,

Virgo.

Viſible Horizon .

Place of a Star .

Umbelicus.

Volva.

Vortex.

Urſa Major.

Minor.

W.

Winter Solſtice .

Y.

Year.

Z.

Zenith.

Diſtance .

Zodiac.

ofthe Comets.

Zone.

Style.
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