
The description and use of the trianguler-quadrant: being a
particular and general instrument, useful at land or sea; both

for observation and operation : more universally useful,
portable and convenient, than any other yet discovered

https://hdl.handle.net/1874/353630

https://hdl.handle.net/1874/353630


??? =-1 ??. ^'quot;â– f-'x:'. i'iquot; I S.i.. r\



??? Z -r



??? c:um 3 BROWN (John) Tl.e Descn-.-fioiTand UseQuadrant, being aParticular and General i strnment useful,at Land or Sea, both for Observation and ' mi and hquot;'quot;,nbsp;'quot;''^Sramt n ' ,f Horologiographia, or the ArtBook of the Use of the Quadrant, shewing the Na-^quot;'^'â– Artificial, and TnstrumLtel wayof Making Sun-DiaJs, ; also the Use^ the same Instrui^- -.t in Navigation 'nbsp;Vnbsp;Â?1/18/- ' UTRECHTSUNIVERSITEITS _MUSEUM No.
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??? THE Defcriptionand life OF THE TRIANGULER- QUADRANT: BEINGA Particular and General uleful ac Land or Sea j both forObfervation and Operation, , MoreUniverfally ufeful, Portable andCon^veiiient, than any other yet dtlcoverecLWith its Ufesincy^rithmetlck.. , Ceomttrj, Superficial and Solid.t/^jironemy. f Dyalllng^ Three wayes.Gagir,g.Navtgation.In a Method not before ufed.' By John Brown, Philomath. London, priiired by John Darby^ for John Wing-field, and are to be lold at his houfe in Crutched-Fryers ; and by John Broten at rhe Sphcar andSun Dial in the M/nories and by John Sellersat t'ie Hermitage-

?Ÿairs in Waffing. 1671., m
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??? .f Tb the quot;Kwader. quot;^l^tendly J{eader, Thou haft oncemore prefented to thy view, afurther Improvement vind ufe of theSeUor^ under the name of the Tnan-guler !^adrant, fo called from thelhape thereof. In the ^far i(Jlt;Jo, it was ray lot,firft, to apply and improve this fpr-mer Contrivance of Mr. Samuel Fo-Jler on a ^imdrant^ to a joynt R uleor Sedor and did, in 1661, publiflimy prefent Thoughts thereof, in afmall Difcourfe, under the name ofthe Joynt l^ule. Since then, through my perfwafi-ons,and aflriftance,another Piece waspublifhed 1667, by l.T, under th?Šname of the Semi-Circle on a SeSlor:But neither of

thefe, that is to fay,neither my own nor his, fpoke whatA anbsp;I would F



??? w To the I{eader. 1 would have it fpeak neither haveI hopes ever to produce a Difcourfeeither for method or matter, worthyor becoming fo excellent, univerfal,and ufeful an Inilrumcnt, for themoft Mathematical Occafions, beingfor acuratenefs, conveniency,cheap-nefs, and univerfality, before all o-thers. For, 1.nbsp;If it is made of Wood, if theWood keep but ftreight, it is as trueto be made ufe of as'of Metal. 2.nbsp;It may be made of any Radiusor bignefs, and yet in little Room in.comparifon of other Quadrants. 3.nbsp;More convenient to ufe whenlarge, than other Quadrants. 4.nbsp;As to the Projedion for Hourand

Azimuth, particularly ufing on-ly two Lines of Natural Sines, theThred and CompafTes for thofe twodifficult ( and many more eafie) Pro-poficions. f. The neat Conveniency of agreater and a lefs Radius, double, treble.



??? To the Trader,treble, or quadruple one to another. 6. The convenient Contrivancethat happens to it, of three Inftru-ments in one, i//^. A Senior, ^lua-drant, and Guvte' 's J^le â€? all threeconveniently in one.. The confideration of thefe things,and the love and wil iagnefs I al-wayes had,to the commanicating ofthem to others, hath put me on thishard task of writmg this Colledtionof the ufe thereof, Wherein I do moft heartily begthy Pardon and Acceptance, to ac-cept in good part the willing endea-vours of my poor Ability, which Idoubt not but to have from moft thatknow me For,firft, my infuificiencyin the Tongues, Arts,

and Sciences :Secondly, my Meannefs and Pover-ty in the World, for thefe Imploy-iiients, which take up fo much of amans time, and ability, to performthem to purpofe, may plead my ex^cufe ; for firft, here is the Produd A3nbsp;of



??? To the 'Readerquot;.of more than Two years Improve-ment of more than vacant Hours\vith the great difadvantage of ta-king three Weeks at times, to dothat which three Dayes togethermight have as well, if not much bet-ter, performed ^ And at laft, to callthe Affiftance of two others, to un-dertake the Charge thereof, to mid-wife it into the World. Thus, as Widows Mites are ac-cepted, which are offered in fmceri-ty fo I hope will mine, though at-tended w4th much diforder, as toMethod more uncouthnefs, as toStile and Matter ; What it is, it isas at firft Compoling, for I could ne-ver get Time nor Liberty, from mydaily Trade

and Calling , to tran-fcribe it twice. Yet was it not done at any timecarelefly, but with good will and afree intent of plainnefs and ufeful-nefs for the publick good of others,as Well as uiy own recrcation anddeliehr,nbsp;' The



??? To tie J^adeftThe Gunters Rule, the Quadrant,and Seftor, I need not commend,they are fo well known already butthis I will add, a better Contrivanceand more general hath not yet tomy knowle^e been produced , nora Difcourfe where the ufe of all theThree together hath fo been hand-led,nor many more Examples,l^onghMr. Ifindgate and Mr. Patridge havedone fuflficiently for the Gunteu-Lines, and UuGunter for the Se-ftor, and Mr. Collins with the Qua-drant, and all of them diftindly farbeyond this yet this Difcourle otall the Three together, may give content to fome others, as well as to me.nbsp;^ , â€ž. The Difcourfe

of Dialling, is ga-thered from Mr. Wells and yetthofe that fliall read Mr. Wells, andthis may often-times think other-wife for I affure you, I faw not oneleaf of his Book all the while it wasdoing., but, I hope, itmaypleafe A 4



??? To the Reader:in moderate fort, an ordinary capa-city, both for plainnefs, conveni-ence, and variety. The cutting of the Regular Bo-dies, I learned from Mr. John Leake^and the way is ready, convenient,and â‚?xalt;a, and worthy of remem-brance. The Theorems, from Mr. ThomasDi^gs, as in its due place, is obfer-ved. The way of Meafuring Superfi-cies and Solids, from Mr. Gunter :and my conftant Experience in thofeImployments^ and the Learner mayhere be fupplied with what is oftencomplained on, x//'^. the Interpre-tation of Hard-words, as much as Icould call to mind, or think to beconvenient for that purpofe. In the 1 ?’ th

Chapter, I have ga-thered many Cannons from Mr.Collim his Workes, and appliedthem to the rnangder Â§luadrant 5and been more large than needs in fome



??? To the quot;R^adeufome places, yet I hope to the con-tent of fome inquiring Perfons. The bufinefs of Navigation , Ifear, may prove moft defe??ive -, formy part, I never yet faw Grave fend,much lefs the Streights of Gibraltenbut for Obfervation and Operation,the Inftmment will do as well asany, if well made and applied. So for the prefent, I reft and re-main, ready to ferve you in, andfupply defedts by well making ofthefe Inftruments, at the Sphear andSun-Dial in the Great Minories. fohn Browne. The



??? The Jrgument of the 'Book^ andthe Jutbors Apologie* At length my pains bath brou^t tothe things I long intended^ {pafsAnd doubt not but in every place, hereafter 't may be mended.To me it hath been of great ufeÂ? to others more likemfe jTherefore let no man it abuje, before be doth advife.One Part thereof hath had renown, with Arties far and near:The other Part Iflrive to crown, with ufe and plainnefs here, -Although my Parts and Time be fmall, to hold forth Arts aright iTet have I plainly fst forth all, feemedufefulinmy fight.And though I ha z e not feen fofar, as fome perhaps might fee iI doubt not but that fome there

are, wiU plea fed with it be.For firft the 'Xymes young may find,fome terms to be exj)lai7ied i Which



??? The Argument of th?Š Book,?^^;Which when well fixed in bis mind, time quickly will be gained,hi the next place Mechanicb mean, that have fmall time to [pare jBut yet may have a Love extream, to Mathematiel^fair.And others that of rvordly Means, have little to afford,For 'variousMathematic\Theams, this having-, they arejior'diAs firfl with Gunters Sedor, and, hii Quadrant c^e alfb jBy Foftcr altred after, and, â– with Gunters Rule and Bow.The Travifs Quadrant and Crofs-the Davis Quadrant too; (ftaves.Their ufes all to more than halfs, this Inftrument will da:With this advantage more beflde, of lying in lefs

room,A fault that SaylorE m'^fi abide,when they on Ship-bor^dcome.In the next place, the quot;Rudiments of Geometry exMThe right Sines ?– thnr complements,and how they lie comj^aU, Withi



??? Th?Š Argument of the Book,Within a Citc?•Q, and thereby the Chords and verfed SinesAbout a Circle are expre?Ÿ, the Tangents, Secants, Lines,And how their uje andplace u Jeen, in Round Â?Â?a? Plain Triangles ;Which ferve to deck Urania i^ueen,as Jewels, Beads, and Spangles,Inthe next place AxithrnQtick^by Numbers and by Lines 5In way es that rvon't be far tofeek^, by them that ufe their times s'Becaufe the Precepts are explain d, by things of freijuent ufe.That for the mo?Ÿpart are contain d, in City, 1'omi, or Houfe ;'As Land and Timber,Boards S Stones, ]{oofs. Chimneys, Walls and floor.Computed and

reducd at once,in Thicknefs, Lefs or More.The cutting Platoe's Bodies five, which are not yet made fix gt;And them the beji way to contrive, and Dials on them fix:Their Meafure and their Magnitude,in C ircle circumjcribed 5 Who?Ÿ Â?Iii 'S



??? and the Author's ApologiesiVlofe Properties by old Euclide, and Diggs , have been dejcribed,Tiamp;cÂ? fl^/Â? Aftronomy,are many Propofitioni,Which fitly to th' Rule 1 apply t avoiding repetitions.And after, in the plea/ant Art,o/^ Shadows, I do wander.To draw Hour-lines in every part,both upright, over, and under:Andalltheufual Ornaments, that on Sun-Dials be.Which are defcrib d to the intent, SoPs travels for to fie ;As firjl, htf Place and Altitude, bis Azimuth hk^wife gt;Mii Right Afcention, Amplitude, and bow foon he doth Rife.The fame dlfo to Moon Â?w^/Stars, is moderately appli'd iWhereby the time

^quot;Night appears, the Moons Age, and the Tide.Then Heights and Diftances to tai^, at one, or at tnoo Stations,Performed by thofi wayes that make,the fen^eft Operations,nbsp;And



??? The Argument of the Book, 'And alfo ready Rules to uje,the Logarithmal Table 5Which may prove ready Hints to thefei that are in thofe mojl able :And many other ufeful Thing,is fcatteredhere and there,Inbsp;Which formerly by Me bath been, accounted very rare.And laflly, for the Saylors fake, ,,I have fpent many an Hour, Th' Trianguler-Quadrantfor ma{e, wore ufefiil than allothet:.S(?Â?-Inftruments that they do ufe,' at Sea for Obfervaticn ; Andfure lam.itvporitabufe them in their Operation ^As in the foUorving Difcourfe, to them that voiUing he.It voill appear with eafieforce, if they have eyes to fee:The Method and

the Manner m'd, asneeraslwas able.To follow the oid Wayes flill m'd, and counted warrantable.Andin this, having done my befi, C ' av... J J^y ^ Afcfi' 'â– li



??? and the Authors Apologie,'â€?Afiribingto my felf theleafl, â€?would have the Truth prevailiAnd give the honour and the prai?Ÿ, t^im that hath m made.Of xvilling minds h?? fame to raife, by h?? a?Ÿ?Ÿing aid.To whom be honour now andel^e, henceforth for evermore,Afcribed by all them that fee^the Truth for to adore. J. B. EnXATA.



??? Inbsp;ERRATA. ^ Age a8. line S.for Komhrds Rmhoidei.1 P.73.I.!aft.f.337,r.247. p.75Jâ€?I.^l7.'â€?.8â€?^F.nbsp;p 87.1-i4.r. multitliedby. p.89.1.14. f-s^yifii^.n Inbsp;538.1^1^. amp;l.ii.fS37,r.538.p.9o. 1.4. f-n?'Â?quot;; lt;1nbsp;5:38. amp; l.S- wd, being better dsne with a parallel |tnbsp;Â?/i/wgt;ei-.p;ioo.l.i.nbsp;p.118.1.2. dele Snbsp;10 win. p i33.l.6.f.6o,r.i6. p. 143.1.10,1 i.f./rÂ?Â? 12 ro 7, r./com 7 to II. p,i46.1.:i.f ii Se5/on,r.jnbsp;13 SeS/on. p.ifS l.laftjdeleW. p.i^o.l.ii.f.72Â? fnbsp;r.y^rea.p.ifij.l.laftjaddjfo^a?. p.184.1.10 f./oofj X.brick- 1.20. f. â– , r. I p.iS^-I.iZ-t.inbsp;Ceiling,r.Tileing p.zoi.]Ai,{.^zLjnks i.S^Linkf- â– 

inbsp;amp; 1.11. f. 48 Acres, X. 4nbsp;3 Roods, c5r 8000 'ijnbsp;Linkj- p ioi.l.y.f.2i Acres 41 Z-fn^j, r. z ^crw, Jnbsp;o Roods,but i^yioLinkj-, read fo likewife iii 1.11 â€? 1'nbsp;of the fame page, p.204. l.i. f.idl r.i8 Inbsp;p.2oj.I.8.f.sj,r.jo. Sr r. jof. fy in!. II 81:12- ,nbsp;p.iofi.1.1914-50,r4-50000.amp;l.ii.f. I CAlt;i;'n2^Â? :Jnbsp;X, II Chains p.zjp.l.iC.f. 8-iOfA,r.8-ioo. i;|nbsp;p.i^i.l.ij.f Â??’, r. at. p.i34.1.12. f. 1 of afoot, r. ijinbsp;iioth of afoot, p,136, the 3 lines over 134-5, are to come in after 134- 5. Alfo, the two linesover 3-54S. fliould come in after 3.54$. p.157.l.ig.f. 2496,r. 249-6. p.370.1 3.f.Jj/ier. Co-fine.p,383.1.22. addjJj the

general Scale, p.384.1.14.t. = S. 0. r. == Co.ftne. p.414.1.ii.f- fr. on, p.420.I.22.f.7i r.3i. p,429.1.i5Â? f. Decli-nation, r. Suns Right Afcention. The'



??? tl] . The De/cription, and fome lijes of theTiiaDguiai'Quadrant, ortheSe??ormade a ^adrant s being an excel-lent Injtrumentfor Obfervations dndOperations at Land or Sea, perfor-ming all the Ufes of the Fore- jtaff,T)2\h-^adrant, GunterV-jSowjG\mttxs-Crofs-flajf,Gnx\.ttts-Â§^d-drant and SeUor, with far mor?Šton-veniency and as much exallwfsas any, or all of them will do^ F The Defcrlption thtreof. llrftjit is a joynted Rule (or Senior)made to what ien^th or Radiusyou pleafe, ( as to p, 12, iB,24, 30, or 3 (J inches Length,â– vvhen it is folded or fhut together 5 thefliorter of v/bich Lengths is big enough forLand ufcs, of Paper draughts; the

four lallfor Sea ufes, orObfervatioiis,) To which isBnbsp;added,' i.



??? [2l added, a third Piece of the fame length ofthe Se?Šlor, with a Teiinon at each end, tofit into two Mortice-holes at the two endsof-the infide of the Scftor, to make it an^Equilateral Triangle 5 from which fltape,and its ufe, it is properly callcd a TrUngnUr^Quadrant. 2. Secondly, as to the Lines graduatedthereon, they may be more or lefs, as yourufe of them, and as the coft you will be-ftow, fhall pleafe to command: But to makeit compleat for the promifed Premifes, thefethat follow are necelTary to be infcribedthereon, as in the Figure thereof. â€? And firft you are in order hereunto toconfider, The outer-edges of the (Se?Šlor

or)Inftrument, the inner-edges, the^Quadran-taUfide, the Se?Šfcr-fide, and the third orloole-piece, alfo the fixed or Head-leg, themoving-leg, the head, and the end of eachleg, alfo the head and l?Šg center 5 of whichinore in its proper place. 1.nbsp;And firft, on the outer-edge is platedthe Lines of Artificial Numbers, Tangents,Sines, and verfed Sines, to as large a Radiusas the Inftrument will bear. 2.nbsp;Secondly, on the in-fide or edge, onfhort Rules is placed inches, foot me2fure,thelineof 112, orfuch-like. ButonlargerInftjuments, a Meridian line to one inch, or



??? or half ah inch (more or lefs) for orie de-gree of the iEquinoftial, for the drawing ofCharts, according to Mercator, or any o-ther more ufef??l Line yo?? fliall appoint fofyour particular purpofe. 3. Thirdly,in defcribing the Lines on thetwo fides 5 firft I fhall fpeak to the Se?Štor-fide, where the middle Lines all meet at th?ŠCenter at the head where the Joynt is: theorder of which ( when the header joyntedcndlyeth toward your left hand, theSe?Štorbeing fhut, and the Seftor-fide upermoft â€?)is thus : 1.nbsp;The firft pair of Lines, and lying next,to you, is the Line of Sines, and Line ofLines, noted at the end with S, and L : forSines and Lines, the middle

Line betweenthem that runs up to the Center, and wkere-in the Brafs center pricks be, is commonboth to the Sines and Lines in all PaEallel^fes, or entrances. 2.nbsp;The Line next thefe, and countingfrom yoij^ is, the Line of Secants beginningat the middle of the Rule, and proceedingto 60 at the end, and noted alfo with Se fordecants, one of which marginal Lines con-??hiued, would run to the center as thetber did. 3* The next Lines forward,and next the in-''itr-edge on the moving-leg are the Lines ofB z ^ Tangents^'



??? r 4 3 Tangents; the firft of which, dnd lifxt rd,you, is the Tangent of 4j, being the largeflRadius, (as to the length of the Rule: ) theether is another Taijgent to one fourth pareof the length of the other, and proceeds to76 decrees,a little beyond the other 45': themiddle Line of thefealfois common to both,ill which the Center pricks muft be. At theend of thefe Lines is ufually fee T. T. forTangents. 4. On the other Leg of the SeÂ?^:or, arcthe fame Lines again, in the fame ordercounting from youj wherein you may note,That as the Lines ot Sines and Lines on oneTeg, are next the outward-edge; on theother Leg, they are next the inward-edge

:fochat at every, or any Angle whacfoeverthe Seitor.ftan^ at, you have Lines, Sines,and Tangents to the fame Radius: and theSecants to juft half the Radius, and confe-qumtly to the fame Radius by turning theCompafles twice ; Alio any Tangent to thegreater Radius above 45^, and under 76, byturning the Compaffes four times, as after-wards will more appear: Which contrivanceis of excellent convenience to avoid trouble,and fave time ; and happily made ufe of,in this contrary,manner to the former wayesof ordering them, y. Fjfchly, withou: or beyo^, yecnexc 'nbsp;to !



??? to the greater Line of Tangents on thehead-leg, is placed the firft 4f degrees ofthe leflcr Tangents, which begin from theCenter at 4y degrees, becaufe of the llrait-nefs of the room next the Center, wherethey meet in a Point : yet tliis is almoft ofas good ufe, as if it had gone quite to tlieCenter, by taking any parallel Tangentfrom the middle or common Line on -thegreat Tangents, right againft the requifiteNumber counted on the fmall Tangent un- Sixthly, next to this will not be amifsto adde a Line of Sines, to the fame Radiusof the fmall Tangent laft mentioned, andfigured botIr wayes for Sine and co-Sine, orfometiines verfed Sines,

7.nbsp;Seventhly, next to this a Line of E-qual Parts, and Chords, and the Secants in3 pricked line beyond the little Tangent of4j', all to one Radius : To which (if youfleafe) may be added, Mr- Faflers Line Soil,^nd his Line of Latitudes ; but thefe at plea-ifure. 8.nbsp;Eighthly, on the outermoft-part ofboth Legs next the out-fide, in Rules of half inch thick and under, is fet the Line ofâ– Artificial verfed Sizies, laid next to the Line Artificial Sines, on theoureivedge ; but^^ the Rule- bs thick enough to bear fourB 3nbsp;Lines,



??? [ 1 Lines, then in this place may be fet the Me-ridian Line, according to Mr. Guntery coun-ting the Line of Lines as a Scale of EqualParts. Thus much as for the Sedor-fide ofthe Liftrument. 4, Fourthly, The laft fide to be defcri-bed is the Quadrantal-fide of the Inftru-ment, wherein it chicfly is new. ThereforeI fliali be as plain as I can herein, To that purpofe I fhall in the defcripti-on thereof imagine the loofe piece, (or thirdpiece) to be put into the two Mortife-holes,which pofition makes it in form of an jfiqui-lateral Triangle, according to the Figureannexed, noted with ABCD^ whereinA B is for brevity and plainnefs fake calledrhe Moveable-

leg, D B the Head or Fixed-leg, D A the loofe-piece, B the Head, Aand D tlie ends, C the Leg-center, at thebeginning of the general Scale; the centerat B the head-center, ufed only in large In-ftruments, and wfien you pleafe on any 0-other. Tor the Lines grttimtei on this Jide. Fir ft. On the outer-edge of the moveable-Leg, and loofe-piece, is graduated, the 180degrees of afemi.circlej C being the centerthereof. And



??? C 7 ] And thefe degrees are numbrcd from o\6oon the loofe-piece toward both ends, withlo, 20, 30,40, e^-r. and about on themoveable-!cg,. with 20, 30, 40, 5:0, o'o,70, 80, andpo at the head : Alfo it isttumbred from (Jojo on the raoveable-leg,with 10, 20, toward the head 5 and the o-ther way, with lo, 20, 30,40, yo, (To onthe loofe-piece; and fometimes alfo fromthe Head along the Moveable-leg, with10,20, 30, ^c. to po on the loofe-piece ;and the like alfo from the end of the Head-leg, and fometimes from 60 on the loofe-^ece both wayes, as your ufe and occafionftall require. SecorMy, Onthe Quadrantal-fidCof theioofe-piece, but next

the inward-edge isgraduated 60 degrees, or the Tangent of^ twice 30 degrees, whofe center, is thecen-â– ter-hole or Pm at B, on the Head or |oyncof the Sedtor,_ Which degrees are numbred three wayes,Firft from D to A for forward Obfer-Vations â–  and from the middle at 30 to Aend of the Moving-leg, with 10, 20,3Â° 5 and again, from D the end of theHead-leg to A, with 40. 50,60,70,80,for Obfervations with Thied and Plummet.



??? [ 8 1 Thlrily, Next to thefe degrees on theMoving-leg, is the Line of the Sms rightAfcencion, numbred from lt;Jo]o onthede-gi-ees, with i, 2, 3,j-, 6, toward theHead, and then back again with 7, p,10, II, n, amp;c. 2, 3, 4,5quot;, on the o-thcr fide of the Line, as the Figure annexediheweth : The diyifions on this Line is ( forthe raofi part) whole degrees, or every fourminutes of time. Fourthly, Next above this is the Line ofthe Suns place in the Zodiack, noted withY j[i S toward the Head ; then back a-gain with .^in:^ t^i over 6o|o in the de-grees, and 12 and 24 in the Line of theSuns right Afcentions: then toward theend, with rn y^; then back

again withs^andKj being the Charaders of tV^e 12Signes of the Zodiack, wherein you haveexpreft every whole degree, as the num-ber of them do fliew, there being 30 dergrees in one SignÂ? Fiftly, Next above this is a Kalender ofMonths and Dayes j every fingle Day beingexpreft, and three or more Letters, of thename of every Month being fet in theMonth, and alio at the beginning of eachMonth, and every loth day noted with aPrick on the top of the Line reprefenting ic,as 15 pfual in fuph S'lXtlyy



??? le Months, is the Sixtly, Next over _ .......^^ â€ž Line to find the Hour and Azimuth in a)articular Latitude. Put alwayes on fmal-er Inftruments ( and very rarely on largeTriangular Quadrants for Sea Obfervations)the loweft Margent whereof, and next theMonths, is numbred from the end towardthe Head, with lo, 20, 30,40, jo, do,70, 80, po, 100, no, 120,130, near theHead Center. For the Semi-diurnal Ark ofthe SuÂ?s Azimuth, and in the Margent nextabove this, with 4, 5, d, 7, 8, 9,^0, ir,12, near the end, for the Morning hours ,then the other way, vik.. toward the Headon the other-fide the Hour Line, with i, 2,Sj 45 Si 7)^) for the Afternoon

hours. Seventhly, On the fame Quadrantal-fide, and Moveable-leg on the fpare places,beyond the Months toward the end,is fet anAlmanack; and the Names of 12 or moreStars, to find the hour of the Night ; which?•2 Stars are noted with i, 2, 4, 5-, 6 ,7,8, p, 10, II, 12. among the degrees iaimall Figures ^ as in the Figure. Â?ightly. Next of all to the in-fide, is theLine of Natural yerfed Sines drawii to theCenter, with his correfpondent Lme onthe other, or Head-leg. Expreft fometimesa pricked Line, for want of room. On the Head-leg, and next to, the



??? t lO ] the verfed Sines lafl: mentioned, is firft theLine of Equal Parts, or Line of Lines: andon the fame common Line wherein is theCenter, is the Line of Natural Sines, whofelength is equal to the meafure from the cen-ter at C to dojo on the moveable-leg; fothat the Line of degrees is a Tangent, andthe meafure from C to any Tangent, a Se-cant, to the fame Radius of the NaturalLines of Sines, and Lines : Alfo beyondthe Center C on the fame common middleLine is another fmaller Line of NaturalSines, whofe length is equal to the meafurefromC to lt;Jo on the loofe-piece; then ifyou count from the Center pin at lt;5o, onthe loofe-piece, toward

the end of the mo-vable-leg,they fhall be Tangents to the fameRadius, and the meafure from the CenterC to thofe Tangents, fhall be Secants to thefame Radius, which may be well to be or-dered, to a third, or fourth part of the for-mer, from the Center downwards: ThefetwoLines of Sines are beft figur'd with theirSines; andCofines, the other way with afmaller figure, and the Line of Lines fromthe Center downward from i to lo where90 is, which Lines of Sines may be calleda general Scale for all Latitudes. Ttnth^ Next to this toward the outersedge is a^ier Line of Natural Sines, fitted ^nbsp;CO



??? [ to the particular Linequot; of Hour and Azi-muths, for one particular Latitude, noted,*Tert. Scale of Altltudts ; or Sixes. Eleventhly, Next to this is the Line of29', for fo many dayes of the Moon's age,in ihoxt Rules of the whole length, but inlonger not; being eafily known by thefingle ftrokes, and Figures annexed to thofeftiokes. Tmlfthly, Next the outer-edge is a Lineof 24 hours, 360 degrees, or 12 Signs, orin moft Rules inches alfo, ufed togetherwith the former Line of 29 i,' and as aTheory of the Sun and Moon, and ready\vayof findnig the Hour by the Moon orfixed Stars. Thirteentblj, To this luftrument alfo be-longs a Thred and

Plummet, and Sights, asto other Quadrants ; and a pair of Com-^afles as to other Se61:ors â€? a Staff and Ballfocket alfo, if you will be curious and ac-curate. And for large Liftruments for Sea, 3Square and an Index, which makes it a per-feft finical Quadrant, and two Aiding fightsaWo, which makes it a fore and bact-ftafF,and bow, as will appear more at large after- Some



??? [12]Some Ufes of the Trianguler Quadrant^ for Land and Sea Obfer-vations and Opera-tions. chap. i. 'Numeration on the Lines graduatedon the Inftrument, IN the firft place it will not be amifs tohint a few words, as to the reading theLine^, or (more properly) Numeration onthe Lines ^ wherein take notice, That allLines of Equal Parts, or Lines applicableto Arithmetick, as the Line of Lines, theLine of Numbers, the Line of Foot-meafure,and the like ; wherein Fradlions o f Num-bers are requifite : they are moft commonlyaccounted in a Decimal way, and as muchas may be, the fmall divilions are numbred,and counted accordingly. Put



??? : t 1But in the Lines of Sines, Tangents, Se-cants, and Chords ; being Lines belongingproperly to a Circle: in regard that theSexagenary Fraction is ftill in ufe, the inter-mediate Divifions are, as much as maybe, fitted to that way of account, viz,, by-whole degrees, where they come clbfe toge-ther, (or the Line of no great ufe.) And ifmore room is, to half degrees or 5 o minuts,and fometimes to quarters of degrees or i fminuts i but toward the beginning of theLine of Natural Sines, or the end of theNatural Tangents and Secants: where thedegrees are largeft, they are divided to e-very loth minute in all large Rules, as byconfidering and

accounting you may plain-ly perce've. Take two or three Examples ofeach kind.I. Firft, On the Line of Lines, to findthe Point that reprefents ij. In the doingof this, or any the like, you muft confideryour whole Scale, Radius, or length of theLine, may be accounted as i, as 10, as lOo,as looo, or as 10000 ; and no further canoe applicable to any ordinary Inllrument.Wherein obferve, That if the w hole Lineone, then the long flroke by every Figuredoth reprefent one tenth of that Integer :^Â?d the jie.xt fliorter without Figures, are hundredth t



??? (Hi hundredth parts of that one Integer; and aloooth part is eftimated in fmaller Inftru-ments, and fometimes expreft in larger : Butthe hundredth thoufand part is alwayes tobe eftimated by the , eye m all Inftrumentswhatfoever. 2. But if the wholeline of Lines fliallreprefent lo, as it ufually doth, and as it isfigured, then the long flroke at every Fi-gureÂ? I, and the next longer are tenths,and the fhorteft are hundred parts, and thethoufand parts as near as can be eftimated.. 3. But if the whole Line reprefents ahundred, as here in our prefent Example,then the long ftroke by every Figure repre-fents 10, and every fhorter ftroke is oneyand the

fhorteft ftrokes are tenths, and thehundredth parts as much as can be eftima-ted. 4. But if the whole Line fhall reprefertta 1000, then the long ftroke by the Figurelhall reprefent a hundred, and every fhor-ter ID, and every of the fhorteft ftrokes isone Integer, and a loth part as near as canbe eftimated. y. Butlafily, ifthe whole Line reprefent10000, then every Jong ftroke is 100, andevery fhorteft cut is ten, and every fingleInteger is as near as can be eftimatedhj anyordinary Inftrumenc^ Nov?



??? xin Now( ^ oHr prefent Example will properlycome under the third Rule, by conceivingthe whole Line to reprefent loo j then thefitftlongftro'ke by i is lo, then the nextftorter is for li, the next 12, amp;c. to 15 ;which is cut up a little above the Line, forthe more ready reckoning without tellingthe parts : which 15: is the Point requiredto be found. ExumpU the f?Šcond f to find out ifjo0Â? the Line. This will come under the Notion of the?Žth Rule, wherein the whole Lme is con-ceived to reprefent looco; then the firftI IS for the ithoufand, then the fifth longerftroke next is for the yoo ; and laftly, the'niddle between the yoo ftroke and the,lt;?Žooo

ftroke is for the yo, being a little be.yond the Point for ly in the fiiil Example. A third Ex Ample of y 025-. This third Example may fuffice for this^ork, being fo plain after a little due con-quot;deration : For firft, the whole Line is con-ceived to reprefent 10000, then the longftroke by j is for 5000, then there is nohundreds, therefore the Point required???Žiuft be fliort of the next longer ftroke,^nich fignif?Žcs hundreds, and being it is juftpJj which is 1 of an hundred, the true-Â?.quot;int readily fhewech it felf : If you re-quire



??? [in quire a more plainer and larger wording ofthis raacter, I refer you to the third Chapterof Mr. iviÂ?dgates Rule of Proportion ; orthe firft Chapter of the Carpenters Rale, byy. 'Brown. Laftly, In nameing of any Point foundout on the Line, great care and refpeft muftJbe had as to the tfue value of the Number,according to the rate of the queftion pro-pounded : ^ for the fame Point that repre-fents ly, doth reprefent lyo; and alfolyoo, or lyoOQ, ( increafing above thebounds before mentioned ) alfo it fignifiesone and a half, or ij of one hundred,which is ufually expreft thus in a DecimalFiaftion'Jj, or more readily, o. ly. Alfo if It fhould be a Number with a di-

git, two ciphers and another digit, as2.005-, quot;^his Number would be found clofcto the long ftroke, by the figure 2 : and mayreprefent either two thouiand, and y of1000more 5 or 20 and 5 of a hundred;or 2 hundred and y of another 10 more,or plainly as it is fet down, two thoufand,110 hundred, but five: Thus you fee themanner of expreffing whole Numbers, orwhole Numbers and Decimal Fradions,which on the Lines is one and the famething 5 and thus'all Decimal Scales are tobe accouuted, and in die fame manner is the If-,



??? C 3 the Line of Numbers co be reac., as yorfmay fee more at large in the two Books be.,fore mentioned. SECT. It But for Numerateon on all CircularLines, it is much ealier : For firft, very fewInftruments, unlefs at one part of the Line^can exprels nearer than minutes of a degnee. Secondly, The whole Radius or Line oftines is but J) o degrees, or but 4f of theTangents, or 60 of the Chords, or Secants:So that in Inftruments of 12 or 18 inchesRadius, you may exprefs very well everytenth minute, to lt;56 on the Line of Sines:and every half degree to 7f, and whole de-grees to 90. And on the Tar^ents orChords, every loth minute

quite through :^d the Secants as the Sines. So that any clegree or minixte being na-med, to find the fame on the rdpc??tive Line,Count thus; Firft, every loth degree is noted with along ftroke, and figures fet thereunto. Se-condly, every whole degree is cut betweentwo, or three tines, and fometimes with aPoint or Mark on the end of th?Š ftroke; andevery y th degree cut up higher than the reftj*nd lometimes with three Points, on the en??iCnbsp;of



??? C ^^ 'Inbsp;.nbsp;V of the Eine, or fome other convenient df-Hindhori, for readinefs 'fake : and everylotli, I jth, or 30th minute, is cut only be-tween two Lines and no more ; as will ap-pear very plain with a â– liule' pra(5lice. ExJmpltf to fini the She of the Latitudebeing at London, jl degreesy32 mimtts. 1.nbsp;iFirft^ look on any Line of SineS) onthe Quadrantal, or Se6tor fide, according asyou have occafion, till you fee yo, which isyo degrees; then one degree forward, to-ward 60 is JI degrees, then count threeloths of minutes more for 30 minutes, andthen for the odde two minutes, eftimate onefifth part of the next 10 minutes forwarder,and

that istheprecife Point for the Sine of51 degrees 3 2 minutes, the latitude of LoÂ?-ion, where fometimes is fet a Brafs Center-Pin. Example the fecond. 2.-Tonbsp;. find the Cofine of the Latitude,there are two wayes to count the Comple-ment of any Ark or Angle. Firfl, by fubfi:rafting the Ark or Angleout of po by the Pen, and count the refiduefi om the beginning of the Idne of Sines? and that



??? C ] that??hall be the Sine-Coaiplemcnt ??f theLatitude required, i. :.. jExmflt. ft taken from po, the remainder is28, now if you count fo much from thebeginning of the Line of Sines, accordingto the laft Rule, that fhall be the Point forthe Sine of 38 28, the Complement ofJ?? 32, or the Sine Complement of theLatitude. Or Secondly, If you count ^132 from50, calling 80, ID J and 70, 20; and do,30i 5-0,40; 40, yo, amp;c. whereloever th?ŠvJumber whofe Complement you wouldhave fhall end, that is the Sine Comple-quot;lent required, which will be at 38 28,ftoiTfi the Center or beginning, for the Co-fine of fi 32; The like work ferves

forÂŽÂ?y other Number, or on any other Line,â€?js on th?Š Degrees, Tangents, or Secantsjâ€?Natural or Artificial, as by practice willâ€?^ore plainly appear, to the willing Practi-tioner. sect, lit To find the verfed Sine of an Ark orAngle, or the Sine of an Ark or Angle a-bove 90 degrees, or the Chord above ??8o^Â?grees^ obferve chele Rules. C znbsp;i. Firft,



??? [ 20 } ,, ; I. Firft, arightSincj is the meafureott /the Line of Sines, from the center or begin- |ning of that Line, to the Point that doth ,reprefent the Ark or Angle required. 2. The right Sine of an Ark or Angleabove 90 degrees, is equal, to the right Sineof the Complement thereof to 180 degrees,being readily accounted, thus â€? Count theexcels above 90 backwards, from jgt;o towardthe Center; then the meafure or diftancefrom the end of the account to the Center, isthe Sine of the Ark above po required:Example. Let the Sine of 130 be required,firft, if you take 130 from i8o, there-mainder is fO ; then I fay that the right

Sineof fo, is alio the right Sine of 130 j for ifyou count backwards from 90, calling 80,joc J and 70, no ; and 60,120 ; andJO, 130; the meafure from thence to oo,orthe Center, is the right Sine of 130 de-grees, 3. The verfed Sine of an Ark or Angle,is the meafure on the Line of Sines from 99toward the Center, counted backwards, asthe fmall figures for Complements fliew,counting 90 for 00, and the Center for 90,(as the Azimuth Line is figured) openingllie Line of Sines to a ftrait Line, and theocounting beyond 90 for the verfed Sines a-bove 90, as on the verfed Sines is plainly feetÂ?



??? [ 2X 3 â€?een ip the figure of the Rule.quot; 4.nbsp;For Chords of any Ark or Angle, do??hiis: Halve the Ark or Angle required, andtike the right Sine thereof, and that (hall bethfClwrd thereof. ExampU, I would have the Chord of 40, the halfof 40 is 20 J then I fay the right Sine of is the Chord of 40, to that I^dius thatIS equal to the right Sine of 30 degrees, atthe Radius the Rule (lands at. 5.nbsp;To find a Chord to an Ark or Angleabove 180 degrees, you muft count as yovtdid the right Sines; for note, the Chord of i| jsqtial to the right Sine of 90 dou-ole4, which is the fijll Diameter of a Circle :and a longer right Line than the

Diametercannot be taken in a Circle j therefore itquot;Â?uft needs follow that Chords of aboveare (horter than the Diameter whichis the biggeft Chord j therefope the Chordof 2(50, is equal to the Chord of locde-Rrees, or right Sin? of 50, the Sine of 30being Radius. ?–. In ufing the Artificial Sines and Tan-8?nts, or Secants i if you are to ufe a Sineabove 90, then count 80 for loQ, 70 for???ogt; 60 for 120, 8fcÂ? But for Secants,C Jnbsp;thea



??? [ 1 then count after th?Š mdiine?? of vM?Šd'Sirtes-?ŠThus the Secant ??f 6amp;- amp; as far-^yoAd ^q,as it is from jo topp; fo that whoY^^oijiiav?¨ ot'ci^oH'fo ufe m ArtifidiV-Sfecaht,MHhich isnotdften- -Th?Šn fet th'amp;^nylbfthcRule againft a Table, and- ccftintifigl-feack-i-wards from 90 to the number of the Secantrequired, turn tkat-di??ferice beyond 90 onthe Board or Table, aftd that lhall gt;be youySecaifc rH??il'?Šd, ds Will f?? afce??^atd hinitedj?¨ischeycomeinuf??. . â–  â– T ghap. ii. A brief DefctipHon of the Linef fff ?? -Circhy an^he ?ˆxplariativn ofjo^k ierrn^i ufei in the fiUowttf^^pif'courfe,nbsp;' i. Tj GR the betth'

-underftanditig'of theJT followirtg dffc6urfe,ifislleedfl^^t6un- â– derftand thefe Eletnfents or Principles, asthe Letters are neceffary to be known beforeâ– feadihg, I. A Circle is a'figure enclofed in one cir-â€?plaf Line,called the Circumference ; in thepuddle whereof is aPoint called theCen-



??? .l^sl iter : From which Point all right Linejdrawn to the Circuiiifc;t:nce are equal oneto another; as in the Circle ABCD, Eisthe Center, ABCD the Circumiei^Qce^!the Lines E A, E B, E C, E are equal, 3. Any right Line crolTing the CircanrFerfence, and p^fing through the Center of aCircfe, is called the Diaineicr 9 end it di-vides the whole Circle.iiito two equal parts,called Semi-circles ( or half-Circles.) Andthe half of chat Line is called thÂ? Semi-diameter or Radius to that Circle. As theLine A C is the Diameter, and E C the half-Diameter or Radius. 3.nbsp;Any other Right-line eroding the Cir-tumferente is called a Chord, or

Subtpnce,Â?Â?the Line FG, which divides the Circleintoxwo unequal fayts t And note,that thisSubtence belongs both to the ieffer, and alfoto che greater part of the Circumference;ihat istofay, the ChoÂ?d of 90 deg. is alfothe Chord-of 270dcg. fo that FG isChord to the Ark F B G 90 deg, ^nd al-fo to the Ark F D G be^ng^/o degÂ? mychmore than half ihe Circle. , gt; 4.nbsp;Half the Chord of any Ark, is theright Sine of half that Ark ; thus the rightLine H G, the half of F G, is the rightfiine of the Ark B G the half of F. S G.' J..The Sine Complement or O-^fine ofC 4nbsp;any



??? [ H anyArkisthcnearcftdiftcumfercnce to the Diameter: Perpendicu.,ler to that Diameter from whence you coun-ted the degrees and minutes of the Ark orAngle. As thus, GI istheCofineof theArk BG, and the Right Sine of any Arkis the neareft diftance from the Circumfe?Knee to the Diameter you counted the de-grees from, as G H is the Right Sine ofBG. The verfed Sine of any Aik or Angle,is the Segment of the Diameter betweenehe right Sine of the fame Ark and the Cirrcumfercnce. Thus H B is the verfed Sine of the ArkBG, and H D the verfed Sine of G D. Soalfo is GH the right Sine of the Ark GCDor the Angle GED 4y

degrees abovt jgt;o,WÂ?,. 13 f degrees. 7.nbsp;A Tttngtm is a right Line drawn per?pendiculer to the Diameter, beginning atone extreme of the given-Ark, and termi-nated by a right Line drawn from the Cen-ter to the other extreme, of the given-Ark inthe Circumference, rill it inter-fett theperpendiculer ; Thus C K is the Tangent ofthe Ark CG, or the Angle C E G, 45 do-prees. 8.nbsp;A Stcant is a right Line drawn fromthe iDenter thorpw one extreme of the given- Ark, ance from the Cir-



??? i^nnbsp;' Ark,till it meet with the Tangent rais'd per-pendicularly from the DiameterÂ? drawn tothe other Extreme of the faid Ark ; Thus theLine E K is the Secant of the Ark C G, orthe Angle GEC. J). Note, as in a (Natural) Sine, theneareft diftance from the Ark to one Diame-ter, from whence you counted the degreesof the Ark or Angle, was the Right Sine ;and the nearcft diftance from the fame Pointto the other perpendiculer Diameter, is theCofine of that Ark or Angle.* So likewife the neareft diftance from thePoint where the Tangent and Secant meets,to one of the Diameters aforefaid, is theTangent of the Ark or Angle; fo the nea-reft

diftance from the meeting Point of thefame Secant-line is the other Tangent-line tathe other Diameter abovefaid, is the Co-Tangent of the Ark or Angle abovefaid. Thus the Right-line KC is the Tangent of4y, and the Right Line KB the Co-Tangentof 4 J ; Alfo the Line LC is the Tangentof 53,304 and the Line MB is the cp-Tangent thereof, m*. the Tangent of 36, ^ Alfo the neareft diftance from L to E B,is the Tangent of 36,30, to the RadiusLC. 10. Every Cigt;f/# is fuppofedto be divi-ded



??? dcd into |(So degrees J the Serai-circle iiitlt;*Â?80, the Quadrant or Quarter into 9ÂŠ. 11.nbsp;hvcry Degree isfuppofed to be di-vided into do minutes, and every minuteinto 60 Seconds, and every Second into 60Thirds, amp;e, â–  ' 12.nbsp;A Rsditu, or SemUiameter, is inour Inftrumfaital Praftice^ fuppofed to.bedivided into 10000 parts, and everyChord, Sitie, Tangent, or Secant, is to bedivided by the Parts of the fame Radius, ofRadius and Parts more. 13.nbsp;hn^agle is the raeering of twoRight Lines, as G E, and EC, meeting atE, doconftitute the Angle GEC, calleda Right-lined Angle j or when two Circlescrofs one another,

it is called a SphericalAngle, the Ai%uler Point being noted al-wayes by the middle Letter of t^iree thacfliew the Triangle. 14.nbsp;K TUin Triangle is the meeting ofthree Ri^ht Lines crolhng one another j anda Spherical Trirngk is coaftituted by theeroding of^three Circles, as in the two Fi-gures noted H and III, you may plainlyfee. I y. AK Angles, Plain and Spherical, areeither Acute, Right, or Qhtuce. x6. An Acute Angle hath a lliarpPoint containing an Angle lefs than 90 grees.



??? Peirrallell JLtnes /nbsp;n ^^'laterau Rornhos J D Ty 2f ' MhomiotJes



???



??? [ 1 grees, as the Angle C B A, ??heweth in Fi-gure II. 17.nbsp;A Right Angle IS altvayes juft podegrees, as you may lee in the Figures II,and IIIgt; fey, the Angles A in bath ofdiem. 18.nbsp;An OhtHce Angle is alwayes morethan 90 degrees,as the Angles at D in bothFigures fhew.- quot;19. A Parahl Line, is any Line drawnby another Line in fuch a way, that thoughit were infinitely produced, yet they wouldnever m?Šet o?? Aofs one another, as theLines A B, lt;Zamp;. 2?–. A P^rpenHculer Line^ is when oneLine fo falfctli'on ^mother Line, that theâ– Angles on each fide are equal, as C A fallsonthelirtc-B A, Figure VL 2t. -AU Tfiitngtes are

either with threeequal fides, as Figure 101, Or tv/o equalfides, as Figur?¨V, or all Unequal fides, asFigure VI; the firft of -which'is called Eqtti-Uterki, tbei?Šc??fe^ f/a/c-f/jj^ th?Š third Sca-icntim. â–  22. Againj^they may be fometimes na-Â?'med from their Angles; thuS-: Orthigonium,with one Right Angle, and two AcuteAnglesÂ? jimHigonium, with one ObtuceAngle, and two Acute Angles. Oxigoni-Hm, with three Acute Angles only. H' The



??? C 28 ] aj. The three Angles of every TUnTriaÂ?iltf are equal to two Right Angles. 24. All Faur-fidti Figures are cithe*amp;][uares, with four fides, and four rightAngles all equal; or long Squares ( or Ob.longs) with the two oppofite fides equal, orthe fame crulhed together, or not Ri?ht-Angled, as the Romim, and %omymA^otelfe with four unequal Sides, called Trthfe?:.iaes, 2f. Laftly, many fided-Figures, arefome Regular, having every fide alike, as5quot;) 7gt; 8, 9, 10, amp;e. Or elfe unlike, asFields, and Woods, and Meadows, whichbeing mfinite, cannot be comprehended un-der any Regular Order or Rule. z6. MHltifUcatoTy is a term ufed in

Mul-tiplication, by which any Number is to bemultiplied, as in laying y nwr/y is theMultipliearor of 6. 27.nbsp;^ultiflicani, is the Number to b?multiplied, as 6 by y, as above named. 28.nbsp;The ProduSlf is the Iffue or Refulcof two Numbers multiplied one by the 0Â?ther, asjoistheProduil of 5 multipliedby J-} for tf times y is 30. ?9. Divifor^ is a term ufed inDlvifion,and is the Number by which another Num-ber is to be divided; as to fay. How manytimes y in 30 ? j- here is the Divifor.tnbsp;30. Dmitndf



??? J 30. DifUenJ, is the Number to be di-vided, as 30 abovefaid. 31 â€? Qjngt;tttntj i s the Anfwer to the Hownjany times ( as m the abovefaid) j is in JQ ?lt;S times : 6 then is the Quotient. 32Â? Square, is the Produ?–: of twoNumbers multiplied together, as the Squareof 6 multiplied by lt;S, is 36. 33. SqÂ?*re.rÂ§ot of any Number, is thatnumber, which being multiplied by it fcif,lhall have a Produ?? or Square equal to thegiven Number ; thus the Square-root of 36is 6 ; for (5 mulriplied by 6, is 3 (5,equal tothe ftrft given Number. But if it be a Number that cannot befquared, as 72, the content of half a Footof Board ; whole near

Square-root is 8 :48J2811 of 10000000, then is the Square-root to be expreft as near as you may (orcare for ) as here the Square-root of 72,which is called a Surd Number^ that willnot be fquared. 34' t K a f?Šcond Produit, of powerof two Numbers increafing or muhipliedtogether, as thus ; the Square of 6 is 3d,the firft power : and the Cube of 6 is 215,that is to fay 6 times the f?Šcond power. 35. Cuhe-roet of an; Number, is a f?Š-cond Quotient decreafing between th?Š Num-ber given to becubsaand ??, as thus ; the Cube-root



??? 1] Cube-root of a 16, is to be fbundj out bythe Line of Numbers, the third part of thediftance between 2ilt;J and i, is at 2 repeti-tions found to ftay at lt;J â€? for if you fliouldhave 216 Cubes or Dies, which is a properCube, you fhali find that 36 laid togetherone by another, making a Square repeatedlt;J times, will ufe or take up2id,thejuftnumber, and make one great fquareDie;and no other Number whatfoever, exceptwill do the like j therefore 6 is the Cube-root of 2Ilt;J. In Mr. mnigatt's Book of Arhhmetlck ,is the way of doing it by Numbers or Fi-gures, being one of the hardeft Leflbns mArithmeticki CHAP,



??? CHAP. T Cmrnn Geometmal Propofitimf, fit tn ^e known as Preparatory RudimentsforthefoUowingWork, 1. To iratf a Right Llâ€že hetmmtwo Peittts. Extend a Thred or Hair, from one Pointto the other, and that fhail be the Line ?-Tfk yÂŽ^ ^ (being the htteftInftrumcm)to try your Rule,do thus rapply one end to one Point as to A andthe other end to the other Point atB andclofe to the edge draw the Line required : u'I ^^^nbsp;lay the firft end to nr. C30 Af/c the laft Point' ( yet keeping the fame fide ofthe Rule toward the Paper ) and draw thsLmeapin, and if the two Lmes appear asone the Rule is ftreight, or elfe not. Notethe Figure I. 2 Tt



??? C 30 |t. To infant Line Perpttidicultrf^MMtbl.^^,omthe middle of a Line, On the Point E on the Line AB, I wouldraife the Perpendiculer Line C E, fet onejjoint of the Compafles in E, and open themto dhy diftance, as E B and E A, and notethe Points A and B, then opfen the Com-palfes wider, and fetting one Point in A,make the pare of the Arch by C upwards 5and if you have room do the like down-wards, near D : Then the Compafles notftirrmg, fet one Point in B, and with theother, crofsthe former Arks, nCarCamp;D:a Rule laid, and a Line drawn, by thofetwocroffings, fliallcutthe Lin?¨ AB per-pendiculerly juft in the Point E, which wasrequired. 3. TolttfaU aPerfeKdieuUrfrmÂ? Point to a Line^ But if the Point C had been given fromwhence to let fall the Perpendiculer to theLine A B, do thus: Firft, fet one Point ofCompafles in C ; open the other to any di-ftance, as fuppofe to A and B; and then (ifyovl have room upon A and B, ftrike boththe Arks by D, which finds the Point D, if not) y Dnbsp;\

(Â?nbsp;A ' mr



??? not) the middle between A and B givfi;the Point E; by which todra. CED,the Perpendiculer froni C defired. NoteFigure 2. , Note, That if you can conie to find thePoint D, by the crofling, it doth readilyand exadtly divide the Line A B in twoqual pares, by the Point E. 4. To raife a PtrptKdictiler on ihttniof a Ltnti On the end of the Line A B, at Bj1 would raife a Perpaidiculer: Firft, feeone Point of the Compafles in B; openthem to any diftance, as fuppofe to C 5 andfet the other Point any where about theftiiddle, between D and E, asfuppofe at C,then keep that Point fixed there ; turn theother till it cut the Line, asacD, and keepboth Points fixed

there, and lay a ftreightRule clofe to both Foiiits,. and there keepp then keep the middle-Point ftill fixed atC, and turn the other neatly clofe to theother end and ed^e of the Rule, to find thePoint E; then a Rule laid to the Points Eindnbsp;draiw the Perpendiculer re- quired. Or elfe, when you have fet the Com-pares in the Point C,, prLck the Point D inDnbsp;ehs



??? [ 54 ] tlie Line, and make the touch of an Arfc. near to E ; then a Rule laid to D C cutsthe Ark laft made, at or by E, in the PointE : There are other wayes, but none betterthan this. Note the Figure 3. f. From A Point given^to let faB a Per-pendiculer to the end of a Line, he-ing the converge of the firmer. Firft, from the Point E, draw the LineE D, of which Line find the middle be-tween EandD, viz,, the Point C : thenthe extent C E, or C D, keeoing one Pointin C, fhall crofs the Ground-line in thePoint B, by which, and E, you may drawthe perpendiculer Line E B, which is butthe converfe of the former. 6. To draw a Line Parallel to another^at any

dijiance. To the Line AB, I would have anotherParallel thereto ; to the diftance of A I,take AI between your Compaffes, andfetting one Point in one end of th^Line, asat fwcep the Ark EIF ; then fet theCompaflb ui the other end, as at B, andfwcep the Ark GDH; then juft by theRound-fide of thofe Arks, draw a Line, which



??? ^hich fhall be the paraM-tinc requifsd.Or thasy \ Take B C, the meafure from the Pointquot;lat istocuttheParallel-lme, and one endot the given-Lme, viz,, B; with thisdi-Â?ance, fet one foot in A, at the other end^ the given-Lme, and draw the Arch attnentakeall AB, the given-Lme, andmnig one Point in C, crofs the Ark atK,then C and K fhall be Ponits to draw thelaraliel-hneby. Note the Figure 4. 7.nbsp;To makjt OKt Angle equal to auothtr. The Angle BAG, being given, and Iwould have another Angle equal muoitsÂ?Â? one point of the CompafTes in A, anddraw the Arch C B ; then on the Line D EJrom the Point D, draw the like Ark E F â€?hen m that Ark make EF equal toCB^then draw the Line DF, it fhall make the^ngle E D F, equal to the Angle BAG,which was required, 8,nbsp;To divide a Lim Intb any Number of parts. Let AB reprefent a Line to be divide 1D 2nbsp;iniQ r



??? \1 Vâ€?VIL / / B \ \ fV Â? [5Â?!nbsp;, . A â–  into Efght pans: On one end, viz,. Aidraw a Line, as AD, to any Angle ; and ifrom die other end B, draw another LineParallel to A D, as B E 5 then open theCompafles to any corivenierit diftance, and ;from A and B, divide the Lines A D, andB Ej into eight parts; then Lines drawn bya Ruler, laid to every divifion, in the LinesAD, and BE, fhallquot; divide the Line A Bin the parts requked. Note the Figuremarked VL This Propofition is much eafier wroughtby the Line of Lines on the Seftor, thus 5Take A B between your Compafles, and fit ^â€?it over parrally in'8, and 8 of the Line of'Lines j then the Parallel diftance between1 and I, (hall divide AB into 8 parts rc^quired. JÂ?. three Points give to bring theminto a Circle. Let A B C be three Points to be broughtinto a Circle 5 firft fet one Point on A, an^open the other above half-way to C, and,fweep the part of a Circle above and be-flow tie Point A, as the two Arches at Vaiui E

â€?, not moving the Compsflcs, do thlt;like on C, as the Arks FandG; thenfe'ike Ccrapafe-poinf m B, and crofs thoi' Atk*



??? [ 37 } Arks ill DEFandG; then a Rule Lidfrpm D to E, and from F to G, and Li les. drawn do inter-fed at H,the true Center,toL bring ABC into a Circle. 10Â? Any two Points giveÂ? in a Cirdf, to'nbsp;dram part of a Circle, which [hall cut them, and the Circumftrencefirj} giveÂ?into two equal parts. Let. A and B be two Points in a Circle,by which two Points, I would draw anArch, which lhall cut the whole Circumfe-rence into two equal parts. Firll, draw aLine from A, the Point remoteft from c'le; Center, through the Center,and beyond theCircumference, as A D ; then draw anotherLine from A, to a Point in the Circumfe-! reace, perpendiculer

to AD, (and cuttingâ€? the Center C) as the Line AE: Then orÂ?the Point E, draw another Line perpendicu-ler to the Line A E, till it inter-feSt A D acD 5 then thefe tiiree Points A B D broughtinto a Circle, or Arch, by the laft Rule,1 fliall divide the Circumference into two e-j qual parts. Note tlie Figure 8, where thei fiifi Circle is cut into two equal parts at FJ and G, by part of a Circle paiTing througlithe Points A and B. D 3



??? [an ?Ž??. Any Seji^ment of a Circle givtÂ?, ttfnd the Diameter and (Renter ofthe Circle belonging to it. tet A B C be the Segment of a Circle, toVvhich I would find a Center; anywhereabout the middeft of the Segment, fet onepoint of the Compaflb ? c pleafiire, as at B ;on the point B (at any meet diftance) de-fcribe a Circle, and 1iote v/here the Circledoth crofs the Segment, as at D and E, then( not ftirring the Compafles ) fet one pointin D, aind crofs the Circle twice, as at Fand I; and again, fet one point in E, andcrofs the Circle twice in G and H : Laftly,by the Points G H, and F I, draw twoLines, which will meet in the point Oj thecenter required.

?• 2. Or elfe to find the Dfawtttr) thld. Multiply the Chord (or flat-fide) of thehalf-Segment, viz, AK,i2 by it felf (whichis.called Squaring ) which makes 144;then divide that Produft 144 by 8, the'tine KB, called ?? Sine, the Quotientjwhich comes out will be found to be 18 ;(then if you adde 8 the Sine, andiSthejQuotient together, it (hall make z6 fof. the



??? r 3p 1 the Diameter required to be foundÂ? 13. Any Segment of a Circle ghenofini the Length of the tArfh ofthe Segment. Lay the Chord of the whole Segment,and twice the Chord of half the Segment,from one Point feverally 5 and to the grea-teft extent, adde one third part of the dif-ference between the Extents, and that futnof Extents fhall be equal to the Arch. Sxample- Let ABC reprefent the Segment of aCircle j the length of whofe Arch I wouldknow, or have a Line equal thereuntoquot;:Take all the Chord A C, and lay it on anyLine, as from D to E; alfo take the Choraof half the Arch, as A B, or B C, and layit twice from D to F ;

then E and F are thetwo Extents, whofe third part F G is to beadded to D F the greatefl: Extent to make upDG, a Line equal to the Arch ABC,which was required to be done. Wliich.operation, may very well be performed ona Line of Lines, or inches on your Rule ,or by Numbers in Figures, thus; SuppofeAC be u inches and 6 tenths i and twicc0 4nbsp;AB



??? [ 40 1 A B be 4? inches, 7 tenths: The differencebetween thcin you may coynt, on the Rule,to be 7 incks, and i tenth ; a third part ofwhich is % inches 4 tenths; which addedto 42, 7, makes 45, 2. the meafureoftheArch ABC, \vhich was required. 14. Tq draw 4 HtHcal Line from lt;Â?Â??’Three Polnti, to feveral Radiujfes withquot;eat much glhkiofity ; ufiful for Archi-ttB.'^ ShifwrightSyand others. Let A B C D E be five Points, to bebrought into a Hehcal-Line, fmoothly, andeven â– ivit|iout gibbiofity or bunches, as theunder-fide qf an Arch, or the bending ofa Ship, or the hke. Firfl, between the two remote Points of3, as A and C, draw the Line A C,

thenlet fall a Perpendiculer from B, to cut theLine AC at Right Angles, and produce itto F : draw the like perpendiculer-Linefrom the point D, to cut the Line C E atRight-An^Ies produced to F. I fay, theCenter both for the Arches A B the lefler,and BC the greater, will be found to be inthe Line B F ; th? like on the other-fidefor D E and C D, the Helical-Circle, orAtch requiredÂ? But



??? [41 1 But if you divide the Arch A B C D Einto 24 or more parts, the fevcral Centersof the fplay-Lines are thus found; Take themeafure A G, andlay k fromB, or D, orC, on the Line G F j a;id thofe Points onGF, fliall be the feveral Points to draw-the fplay-Lines of the Arch, and Key-ftoneby. CHAP. IV. th Explanation of certain Terms,ufed in this foilovoing Book. I.TInbsp;orSineofpo, or Tangent of Ja. 4f, or Secant of 00, are all oneand the fame thing, yet taken refpeaivelyin their proper places, and is the wholaI^ine of Sines, or Tangents, to 4^ ; ormore particulary that point at the end of the Natural-Sines, on the Seftor-fide, and at ooand4f on the edge of the Rule for theArtificial Sines and Tangents, or 10 on theLine of Numbers, and lo and 9.0 on theLine of Lines, and Sines, on the Quadranttal-fide of the Inftrumcnt;. â–  ' quot; quot;nbsp;A



??? [ 42 ] â€? \ ^nbsp;Ark, or Amk Lme of Nacural-Sxnes. to that loinc oathat Line of Sines, which reprefents the de-grees and minutes contained in that Ark orAngle required. But on the Artificial-Sineswe^refpea not any meafure but the Point Tansem: 3 The fame account is ufed both for theKight-Tangent, and Secant alfo; the Na-tural-Tangent taken from the beginning tothe degree and minute required ; the Arti-Secant'nbsp;the Point only. c/oU'nbsp;In the fame manner count for the Se- finbsp;^^^ftd Sines. A ^nbsp;^ Complement of any Anc or Angle, is the meafure from the Poim reprefemmg the Ark or AngIe,counted from 90, to the begmning of

the Line of Sines, being in eflea the Right-Sine of the Cofineof the Ark or Angle required; As for Ex^^mple i I would take out the Cofine of theLatitude of London, which is ci 52-Count yi 32 from 90 toward the begin-aung, and you fhall find your account to.endatthe Right-Sineof 38 28, which istheCompIement ofnbsp;for both put Sius'' But on the Artificial-Lines couflt back-ward



??? watd to the Point required, without mind-ing any diftance or meafuregt; till you coineto Proportion. 6.nbsp;A Lateral Sine, Tangent, or Secant, LateraU,or Scale of Equal Parts, is any Sine Tan- gent, or Secant, taken along the length ofany Line, from the beginning onwards, be-ing a term ufed only in operation with aSedfor, or one Line and a Thred, and op-pofed to a parallel-Sine, Tangent, or Secant,the thing next to be explained. 7.nbsp;A Parahl Sine, Tangent, or Secant, Tartnd;is any Sine, Tangent, or Secant, taken a- crofs from one Leg to the other of a SeiStor,;or from any degree and minute on one Lineto a Thred dtawii

ftreight with the otherhand, or any other fixed Line whatfoever,at the neareft diftance. 8.nbsp;The Neartfl Diftance to any Line, is Neareprthus taken j When one Point of the Com-^'fiquot;quot;quot;'-pafles ftands in any one Point, and the Line being laid, I open or clofe my Compaflestill the other moyeable-Foot, being turnedabout, will but juft touch or cleave theThred. But if you are to lay the Thred toâ–  the neareft diftance, then one Point of theCompafles being fet faft, the other is to beturned about, and the Thred alfo flipped toand fro, till the Compafs-point fiiall juftcleave the Thred in the middeft. .9Â? To



??? [44] Sgt;. To aide one Sine or Tangent,to a Sineor Tangejit, is to take the Right-Sine, orTangent of any Ark or Angle betweenyour Compafles, and fetting one Point ofthe Compailes in the Point of the otherNumber, and then to fee how far the otherPoint will extend Laterally. Example. Toadde the Sine of 20, to the Sine of 30, takethe Sine of 20 between your Compafles,and then putting one Point in 50, the otherlhall reach to the Sine of yi 21 ; thereforethe diftance from the beginning to yi 21,is the fum of the Sine of 30 and 20 addedtogether. The like way is to ad4 Taiv-gents. 10. To SuhflraB a Sine from a Sine, ora Tangent from a Tangent, is

but to takethe Lateral leaft Right-Sine or Tangent be-tween your Compalfes.and fetting one Pointin the term of the greateftturn, the othertoward the beginning, and note the degreeand minute that the other Point Ttayes in,for that is the difference or remainder. Example, Suppofe I would take the Sine of 10 de-grees from 25-; Take the diftance-lo bettween your CompafjTes, and fetting onefoot in and the other turned toward....... 'nbsp;the Aidifm^n Lines. Subflra-Hhn on(.ines.



??? [ 4? 1 . ^ . tkbegmmng,fliall reach to 14 a^jtherc^fidue or difference required. Or, you may fometimes take the diftanccbetween the greater and the lefs, and laythis from the beginning, fhall give the re-mainder in diftance on the Sines as be- The RcBifyini-Pam, is a Point ox^^^^iffmHole on the Head of the rrianguUr Qua-drant in the inter-fefting of the hour andAzimuth-line, and the common Line to theLines and Sines on the Head-leg ; in whichPoint you are, when the Rule is open, toftick a fmall Pin to look to the objeft whofeAltitude above the Horizon you wouldhave in degrees and minutes. Of Terms ufed in DIALLING. Plain, is

that Board, Glafs, or flatSu-p/^/s;perficies you intend to draw the Dialupon, either fingle of it felf, or pyned tofome other. qgt;ole of the PUifif is an imaginary Point pole of ^k the Horizon ( for all upright Dials) di- thi PtaiA feiTlv



??? ] teaiy oppofite to the Plain, or in all Plains,a Point every way 90 degrees from thePlam. Declination of a Plain, is only the num-ber of degrees and minutes, that the Pole-point of the Plain is diftant from the Northand South-points of the Horizon. The PerdeniicHltr-Lineon the Plain, is aLine Square to a Horizontal-line, beingpart Of a Circle pafling through the Zenith,and Nadir, and Pole-point of the Plain. The HorUontal-llne, is a Line drawnon any Plain, exadfly parallel to the trueHorizon of the place you dwell in. Rtcllnatlon, K when a Plain beholdeththe Zenith-point over our heads : But ?’Â?-clinatlon, is, when a Plain beholdeth theNadier j as in a Roof of a

Houfe, theTiled-part rethnes, and the Celid-part in-clines. The Meridian, line, on all Plains is theHourJine .of 12; but the Meridian of thePlain, is the great Circle of Azimuth perpen-diculer to the Plain, being the fame withthePerpendiculer-line on the Plain, paflin''.through the Points of Declination. The Snhfllle-llne on all Dials, is that Line\vherein the fitile. Gnomon, or Cock ofthe Dial dothftand, ufually counted fiom theMendian-line, or from the Perpen-:nbsp;diculer^ tieclina-iion. TerptpJi-cukrlineon thePlain. Honxon-tal-line. RecUna-titn andJnclina-tion. AferlJianline. ^Hbjliie.



??? C 47 ] diculer-line, which in all creft Dials is 12^ The Stile of a Dial, is the Angle,betweenthe common Axis of the World and thePlain, upon the Subftile-line on the Plain,on all Dials. The Angle between \iani 6, is onely fe-the number of degrees and minutes contain- ^^ed between the Hour-line of iz, and thequot;quot;''^*Hour-line of 6 a clock, on any kind ofPlain j efpecially thofe having Centers. The Inclination of MeridianSyh thenum- Tnclha.ber of degrees and minutes, counted on the^quinodia!, between the MeridianHour-line of 12and the Subftile being thediftance, between the Meridian of the place,mz. 12 a clock, and the

Meridian of thePlain, but counted on the ;Equino6haI;and doth ferve to make the Table of Hour-Arks at iie Pole, and to prove your work. The Linfj Tarallel to 12, are two Lines TaraMilpeculiar to this way of Dialling bytheSe-and are only two Lines drawn equi-diftanc from, and parallel to the Hour-lineof 12. The Contingent Or Touch-Hne in this way ccnuÂ?^of Dialling with Centers, is a Line drawnparallel to the Hour-line of 6 ; but in thofewithout Centers, it is drawn alwayes per-pendiculer to the Subftile, and fo may it bealfo, if you pleafe, in thofe with Centers alfo. The



??? [ The Vertical Line on the Plain, is thifame with the Perpendiculer-line on thePlain, being petpendiculer to the Horizon-tal-line.nbsp;. By the word i\7i7lt;/Â?f, is meant a Knot orBall, 6n the Axis or Stile of the Dial, tomake a black-fhaddow on the Dial, totrace out the Suns motion in the Heavens jor i'oiiietimes an open or hollow-place mthe Stile, to leave a light-place to do thefame office. But by Apex is meant the fame thing,when the Top-end, or Point of an uprightStile fhall fliew the Hour and Suns place,as the Spot doth iii Celing-Dials, where theHours and Quarters are all of one length,and difting??ifhed by their tullours of great-

nefsonly.nbsp;_nbsp;. ^ Ths Perpendlctiler height of the Stile, isilothing elie but th?Š neareft diftance fromthe NUies or Apex to the Plain. The Foot of the Stile is properly right un-der the Nodf?Ši or ApeX at the neareft di-ftance. The P^ertieaLPoint, is a Point only ufedin Reciiners and Incliners, being a Pointright over, or under the Apex j and yet inthe Meridian, being let fall from the Zenith,by or through the Apex or Naiw, to thePlain in the Meridian-Hne.quot; The P'erticaPline. ^pex. ?„. perpehdi'â‚?ulerJbeight ofthe Stile. Poot efthe Stile. VhticaUjCnnt.



??? [ 49 J The Axis of the Horizon, is only the rnea- AxU offure from the Apex to the Veitical-pointlaft fpoken to, being the Sccant of the com-plement of the Reciination to the Radius ofthe Perpendiculer height of the Stile. Erea, is when Plains are upright, as all ^reil.Walls are intended to beÂ? Dire??, is when the Dial-plain beholdethOne of the Four Cardinal Points oF theHorizon, as South or North, Eaflor Well,that is to fay, when the Pole of the Plain,being po degrees everyway from the Plain,doth lieprccifely in one of thofe Four Car-dinal Azimuths: Which in znEre?¤ andDireB-Plain will be in the Horizon. declining, and ?Uning,

or Inclining' DecliningPlaints, are as the upper or under-fide of^ecZ/n/n^Roofs at any Oblique Scituation from the^quot;'fquot;quot;-''Cardinal Points of the Horizon.nbsp;-^r^g-flmns Oblique, is only a wry, flanting, crook- Obliqne.ed i contrary to diredl, right, plain, flat, orperpendiculer; and applied varioufly, as tothe Sphear, to Triangles, to Dial-plains,to Difcourle and Converfation. Circles of Pofitlon, or rather Semi-circles /^t ofmaking 12 Houfes, are Circles, whofe Pole, or Meeting-point is in the Meridian and Ho-rizon of every Country, dividing the jEqui-quot;oftial into 12 equal parts, being then cal-Â?ed Houfes, when ufed in

A?Ÿrologle^ andEnbsp;foijje.



??? fbine times drawn on Sun-Dials. But when they are ufed in A^ronm^^they require a more near account, as to de-grees and minutes. Of certain Term mJ?Ÿronomy ,and Spherical Definitions ofPoints and Lines in the S^hear. N'Oc to be ctirious in this matter, aiSphear may be underftood to be annited Spherical Superficies, or round Bo-dy, contained under one Surface,; in themiddle whereof is a Point or Center j fromâ– whence all Lines drawn to th| .CirjCumlt;-ference are equal: Or you iiia^.conceive aSphear to be anlnftrumentj^ cjonfifting offeveral Rings or Circles, ys^ereby, the fenrfible motion of the?„avenly Bodies arc;conveniently

reprefented.nbsp;j For the better Explanation whereof, A-ftronomershaVe contrived thereon, vix,. onthe Spheaf, ten imaginary Points, ar^d teaCircles, which are ufually drawn on Globesand Sphears; befides others not ufuallydrawn, but apprehei^ed in the fancy, for



??? ^nftracions In^Spherical Conclui Poles of Â?h?Š two^' two Poles of the Zodiack, the the Z^ith, and Nadir. TMen??fquot;nbsp;The Horizon, the. the tl r'nbsp;tJieZodiacfc;-. the twoCoIur,s, ^hat of the Equi^ J^^dthatof theSalfticcs; theTVo- ! . fjT' ^heTropick ofr^pn-., ScS^ttf ^'^'' ^^^nbsp;cutting the /iar ieffparts: And the/.Â?r Xcoflnr^finbsp;Circles fhall b?Š alfo b^ the Hnbsp;In^t??^nti and Spbear^ficSnbsp;f' thefanr,, ; â– ''Â?Â?'WÂ?, bemg better fqruinbsp;PP'^^hend the Myftery of Dral ??lfc??urfe! ^^ Of E z



??? Cf th 10 Points in the Splear.. Totes. n-^He two Poles of the World, are theJL two Points P and P in the Analem-ma, being direftly oppofite one to another jabout which two Points, the whple frame otthe Heavens moveth from Eaft to Weft; oneof which Poles may alwayes be feen by us,called the Artickor North-Pole;reprefcntedin the particular Scheam by the Point P.The other being not feen, is not reprefentedin the particular Scheam j but the LinePEP, in the general Scheam, drawn fromPole to Pole, is'called the Axis, or Axeltreeof the World, becaufe the whole Sphear ap-'pears to move round about it, The Poles of the Zodiack are two

Pointsdiametrically oppofite alfo, upon whichPoints the Heavens moveftowly tromWefl:to Eaft, reprefented by the two Points, IandK, 23 degrees and 31 minutes diftantfrom the two former Poles, in the Analem-ma, and by the Point PZ in the Horizon-tal projection j but the other Pole of theZodiack cannot be reprefented in that par-ticular Schesm.Eqntnom- The Equinoftial Points, are the PointsAMts.^^nbsp;and Lil?ra 5 to which two Points, i'nbsp;whert 1. 2. Toles ofthe Zo-dittck. 3- 4-



??? ^hen the Sm cometlValoiig the Eclipticfc ,K makechthe Dayes and Nights Â?qual in allplaces; at-ft/^njj March loth or 11 th ; to'^'^Â?â€?-Â?about the 13 th of Septemlftr, Khejethe Spring, and Autumn begins; beingfre-prefented in the Analemma 'by the Point-E,and in the particular Scheam by the Pointst.andW.nbsp;. 7 . The two Solflicial Points, are reprefeii-ted one by the Point s,' ahd i:he other bythe Point â€?vy, in both Scheams; to whichPoints when the 5Â?Â? cometh along the E-chptick, it makes the Dayes in Careerlongeft; in Capricora yp, fhorteft ; ÂŠbe-ing about the nth of Jmc, and vy about the nth of DfWfr. The Zenith is an imaginjry Point riglitover our heads, being every way 90 degreesQiitant form the Horizon; in which Pointau Azimuth Lines do meet, reprefented bythe Points Z, in both Scheams. Solflida!^Points. 7. 8. Zenitb.9' - The Nadir is an imaginary Point underour feet, direftly oppofice to the Zenith,â– reprefented by the Point N in the Analemlma, but not in the particular Scheam,

be-,lt;aufe it is not feen at any time. NaSr:10. Of E 3



??? -X ,nbsp;â€? lui 'Qf the Contes of tie. Sphear, THe HorihoM iS twofold, f/i. Rational,and Senfthlt : TheR??tional'Horizon,js ah imaginary great Citcleof the Sphear,every where 90 degrees diflant from theZenith, and Nadir ; Points cuttihg, or divi-ding the whole Sphear into two equal parts,the'??wf called, The upper or viiilDle Hemi-' fphear ; the w^rr the lower or ilivifible He-quot;inifpheai;. This Rational Horizon, is difting??ifhedalfo into Right, Oblique, and Parallel-Horizon; I. The Right Horizon is when thetw??Pel?Šs ??f the World lie in the Horizon, and'the Equino?´li? l at Right Angles to it; whichquot;Horizon is pccuMar to thofe that live underVhe Equiiio?Št:a?Ži who have their Dayes andNights alwayes eqiial, and all the Stars toiRife'aud Set, and the ?‡uii to paf^twice in? quot; year by their Zenith-point, .thereby ma-â– feihg two Winters,and tvifo Summers ;TheiÂ??ŽVint?Šrs being in June zn? Dccimher, andtheir Summers, in (JMarch and Sepm-kir. â€? ' 2. The Oblique

Horizon is when onePole-point is vifibie, and (the other not)having E.evacion above, ag^d depreilion be-low



??? C fj ] low the North or South part of the Hori-zon, according to the Latitude of the place :w which Horizon when the Sun cdfrieth tothe Equinoitial, the Dayes and Nights areonly then equal; and the ncar?¨r the Sancomes to the vifible Pole, the Dayes are theÂ?onger, and the contrary; alfo fome Starslever fer, and fome never rife in that HorirZon : And all Horizons-bat two, are in afiri?Št fenfe Oblique Horizons, Th?ŠRight Horizon already fpoken ta: And, The Parallel Horizon, is that Horizonwhich hath the Equiho61:ial for its Horizon,and one of the Pole-points for its Zenith ;peculiar only to thofe Inhabitants uiiderthe Pole, ( if any be there.) In which Ho-

rizon, one half of the Sphear doth only al-wayes appear, and the other half alwayes ishid ; aiid rhe Sun, for one half year, dothgo round about like a Skrevv, making iccontinual Day, and the other.haff year iscontinual Night, and cold enough ; whichCircle in the Analenima is reprefcnted bythe Line H E S, but hi the,particular Scheamby the Circle NES W. The vifible or fenfible Horizon, is thatCircle where the Heavens and the Eardifeem to touch, where the fight of the Sunand Moon dorh feem fo begin,or ccafc to ap-pear in our fights, being not much diflcnn^E 4nbsp;'



??? in Obfervation from the true Horizon : an dfrom, thence hath been called by BUgravt^and others. The Finitor, or cnder of ourfight of the Heavenly Bodies,Afe, Wwn. 'The Meridtan is a great Circle w hich paf-2. feth through the two Pole-points, the Zenithand Nadir, and the North and South-points of the Horizon, and is called Meri-dian, becaufe when the Sun (or Stars) co-meth to that Circle, it maketh Mid-day,or Mid-night, which is twice in every 24hours: Alfo all places. North and South,have the fame Meridian; but places that lieEaftwaid, or Weil wards, have feveral Me-ridians. Alfo, when the Sun or Stars cometo the South, or

^lorth-part of the Meri-dian, their Altitudes are then higheft, andlowefl:.. And the difierence of Meridians isthe difference of Longitudes of Places, no-ted by the Circle Z H N S in the Analem-ma; and N Z ffi S in Horizontal-projeflion. MquinoBi- The E^mnoElial is a great Circle, everywhere po degfces. diftant from the two5- Poles of the World, dividing the Spbeaj;into two halfs, called the North and SouthHemifpheari and is called alfo the ^Equa-tor, becaufe when the Sun paiTeth by it;twice a year, it makes the day and nightsequal in all places ; noted by W ^ E, and,1quot; both. The



??? lS7 1 , The Zeiiack, or Signifer, is another ZodiacJ^great Circle that divides the Sphear and E- 4.quinoilial into two equal parts, whofc' Poles are the Poles of the Zodiack, beinsjdegrees from it; and it inter-fedlstheEquinoctial in the two Points of jiries andLiha ; and one part of it doth declineNorthward, and the other Southward,23 degrees 31 minutes, as the Poles of theZodiack decline from the^orth and South-Poles of the World : The breadth of this .Zodiack, or Girdle, is counted 14 or 16 de-grees, to allow for the wandring of Luna,Ol^ars, and Fentu ; the middle of whichbreadth is the Ecliptick-Line, becaufe allEclipfes are in, or very near in

this Line.And this Circle is divided into 12 Signs,ancleach Sign into 30 degrees, according to,dieif Names and Chara6ters, t Aries^^ Taurui, m Gemm, 25 Canctty LiO\^nbsp;^ Libra, m Scorpio, f Sagit- tariHi, y? Capricornifu, jÂ? Aijuarim^X Pifces. 6 being Northern, and the lt;Jlatter Southern. The two Colurts are only two Meridians^ f^oi^^^^jor great Circles, croffmg one another at 'Right Angles ; the one Co lure paffing ^through the Poles of the World, and the (j.Points of Arits and Libra^ there cutting theEquinoctial and Ecliptick : And the other Colurq



??? Colure pafletli by the Poles of the Worldalfo^ aha clifs the Echptick in ss, and yy,making the Four Seafon^ of the year ^ thatis, the equal Dayes, called the Equinoi^iat-Colure; and the unequal Dayes, in Juneand Dtcfmhtr^calhd the Solfticial-Colures,reprcfeiited in the Aflalemma by ZP 03N S, and PEP; and in the particularScheam by WP^ and N P S, the Sol.fticial-Coltire. The leffer Circles are the Troftckj ofand -vy ; being the Lines of the Suns moti-on in the longeft and fhdrtcft dayes, notedin the Scheams by ÂŠgt; ÂŠ, 2o, and d s E,and-vy, yp; andW'VjxJi to which twoCircles when the Sun cometh, it is on the-I ith of Jme, and the 11 th of

December^making the Summer and Winter Solftice. The Pilar Circles, are two Circles drawiijlbout the Poles of the World, as far off asthe Poles, of'the Zodiack ate, 23 de-grees, 31 minutes; That about the North-Pole is called the Artlck^, and that aboutthe South the Antartick,, being oppofitethereunto, fhewed.in the Analemma by II,and KK; and by the fmall Circle about Pin the particular Scheam. T^ofuks. /â€? amp; z. Polar'circles. 9- amp; i 10, Qf'



??? [ rp ] Of the other Circle imagined, but no^dffcribed on Sphears or Globes, T.T TOurs are great Circles, pz^rngmurt: X X through the two Poles, and cut-ting the Equino?Šb'al in 24 equal parts, asth?¨Unes Pi,P2,P3,8e:cÂ? in the Particular;and PÂŠ H in theAnalemma; fuch alfoar?¨ degrees of Longitude, and Meridians ;the Meridian being the hour of 12. 2.nbsp;A??mmhs are great Circles,-paff??ng â€?^^''Â?Kffcxthrough j or meeting in the Zenith and Na-dir, points, numbred and counted on theHoiizon, from the Four Cardinal Points ofNorth and South, Eaft and Weft, accor-ding to Four pories, br 180 degrees, or.according to the 32 Rombs or

Points of theCompafs, as Z 0 A, and Z E, the Azi- niuth of Eaft and Weft, being called thepimb Vircicalii7^.SE, W Z,' 3.nbsp;Almicanters, or Circles of Altitude^ arc lefler Circles, all pardllel to the Horizon, nrs,'coiuited on any Azimuth From the Horizonto the quot;Zenith, to meafure the Altitude ofthe Sunj Moon, or Stars above the Horizon,being the portion-of fome Azimuth, betweenti:e Center of the Sun, or Star; and the Hori-



??? c lt;?Žo ] Horizon, commonly called its Altitude a-bove the Horizon, (howedby A ÂŠ in theAnalemma, and in the particularSeheam. D?Šclina- 4. Parallels of Declination, are parallels iion. to the Equinoctial, as the Almicanters wereparallel to the Horizon, as s 0 ffi, thegreatefl: Declination or Circle of ÂŠ : Thefeparallels have the 2 Poles of the World fortheir Centers, and m refpe6\ of the Sun or!Stars, are called degrees of Decimation |â–  but in rcfpeCt of the Earth, degrees of La-titude i being the Arch on the Meridian ofany place, between the Pole and Horizon,as 4 s 4 in the Particular,.and H P in theAnalemma. IM. S- Parallels of Latitude,

ir^ the Stars, are Lmesdrawn parallel to theEcliptick, as the Almicanters were parallelto the Horizon ; fothat the Latitude of aStar is counted from the Ecliptick towardthe Poles of the Zodiack ; but the Sun be-ing alwayes in the Ecliptick, â€? is faid to have110 Latitude. LomitH^. ? . Degrees of Longitude, in ref^a ofthe Heavens, are meafured b^ the degreeson the Ecliptick, from the firfl point offorward, according to the fuccelTion of the 12 Sif.ns of the Zodiack. But



??? [ 1 But Loitgltuit on the Earth, is countedon the Equmoftial Eaftwards, from fomeprincipal Meridian on the Earth , as theIfles of Ax^ores, or the Peak of Tenntrif,or the like, 7.nbsp;Right Afcention is an Arch, of the E- Right Af-.quinofliai (counted from the firft Point ofcennon.Aries ) that cometh to the Meridian with the Sun, Moon, or Stars, at any day, ortime of the year, being much ufed in thefollowing difcourfe, noted in the Analem-ma by E H, or the like; but counted asaf-terward is fhewed. 8.nbsp;Oblique Afcention is an Arch of the' oblique-Equinoitia , between the beginning of A- afcention.ries, and t lat part of the Equino6i:ial that rifeth with

the Center of a Star, or anyportion of the Ecliptick in an Oblique-Sphear. 5). Afcentional Diference,\s the difference Afcentio-between the Right and Oblique Afcention, nal Differto find the Sun or Stars rifing beJfore or af-terd. 10.nbsp;is an Arch of theHpri-^^j/|, zon, between the Center ot the Sun and the tude.true Eaft-point, at the very moment of Ri-fing, reprefented by 5S F, in the particularScheam, and G E, and F E in the Analem-ma : ufeful at Sea, II. A



??? Circles ii. AC/^f/* lt;?’ Po/sfiVÂ? is orie of the 12An^n fAftronomy or Aftrology.Fofition. 12. An Angle of Pofttm,- is the Angle-made in the Center of the Sun, between hisMeridian, or Hour, and fome Azimuth, asthe Prime, VeMcal, or the Meridian, or anyother Azimuth, being ufefiit in Aftronomy,and fometimes in Calculation, reprefentedbp P 0 Z in the Analemma.Â?nbsp;Thus much for Aftronoraical terms. CHAP. V.Some Ufes of the Tf languler Q.uadrant.Ufe I. Anifirfl to reBifie the Rule, er luxkjt It4 Tr'iangttler Quair^nt. Flift open the Rule, and put in the loofepiece into the two Mortice-holes,(which putting together makes it a Trittn-gtiler

Quadrant) but if you do not ufe thetToofe-piece, then open it quot;to an Angle of 6odegrees, which is thus exaClly done : Mca-fure frpm the ReCtifying-point, to any Num-ber



??? [ ] ber on the S'nes or Lines; then keepinethe Point of theCompaflb ftill fixed in theR9aify!ns[.point, turn the other to th?Common-Line of the Hour and Azimuth-â– Lwe, that cuts the Reaifying.point, andthere keep it; then removing'the Point ofthe Gompafles from the Redifying-point^en or clofe the Rule till the other Point(nail touch the diftance firft mcafufed in theLine of Sines or Lines, then lhall you feethe Lines on the Head, and Moveable-legto meet; and alfo fee quite through the'Keaifying-point, to thruft a Pin quitethrough ; and thus is it fet to an Angle offo degrees, xlt;rithout the help of the loofe-an Angle of 4j, or whatfoevertile the

Rule is made for. Ufe IL : To obferve the San or a Stars Altitude} .nbsp;above the Horiz,on. , Put a Pin in the Caiter. hole on tjie Head-Leg, and another in the Reaifying-point,and a third (if you pleafe )'in the endof the Hour-line on the Moving-leg.fhenonthe Pm in the Leg-center, hang'aThrd and Plummet; then if the objedt below, viz. under ay degrees high; Lookalong by the two Pins in the Re6lifying-lt; point.



??? t lt;^4 ] point, and the Moving-leg, and fee that thePlummet playeth evenly and fteady, thenthe degrees cut by the Thred, fhall be tfeAltitude required, counting from 60 jo to-ward the Head , as the fmaller FiguresIhew. But if the Objea be above zy degreeshigh, then look by the Pm in theRedify-ing-point, and that on which the Plummethangech ; and obferve as before, and theThred fhall (hew the Altitude required, aSthe Figures before the Line fheweth ; If youhave Sights,u(e them inftead ofPins^and byPradlice learn to be accurate in this Work,the ground and foundation in every Obfer-vation; and according to your exaftnefsherein, is

the following Work alfo. Note alfo, that this^ looking up towardthe Sun, is only then when the Sun is in acloitd, and may be feen in the Abifs, butwill not give a clear fhadow : Or elfe youmuft ufe a piece of Red, or a Blue, or GreenGlafs, to darken the lufter that it oftendnot the eyes. But if the Sun be clear and bright, thenyou need not look up toward it, but holdthe TrianiHler Quadrant fo, that the fha-dow of the Pin in the Center may fall jufton the fhadow of the Pin in the Redlifying-poincÂ? and both thofe fliadows on your^ *nbsp;finger



??? [ finger beyond them, and the Plummet fcingfomewhat heavy, and the Thred fmalland playuig-evenly by the Rule, then is theObfervation fo madei likely to be near theVery truth. Note alfo further. That the fhakinj^ ofthe hand, yoU fhall find will'hinder exact-nefs ; therefore, when you may, find fomegt;Iaee to lean your Body, or Arm, or thenffrument againft, that you may be themore fleady. But the fureft arid bett way i^ with aBail-focket, andaTliree-Ieg-ftaft; fuch asLand Surveighers ufe to fupport their Li-ftriiments withal, then youw^ll beat liber-ty to move and removequot; it, to and fro, tillthe Sights or Pins, and Plummet and Thredplay to

exaftnefs ; without which care andexadtuefs, you cannot certainly and know-ingly attain the Sun's or a Star's Altitude toa mmute, cither by this nor any other In-ftrument whatfoever, though they be neverfo truly made : Yet I dare affirm to do it,or It may be done as well by this, as by anyother graduated Inftrument whatfoever:The Line of degrees on this, being only twothirty degrees of a Tangent laidwgecher;of which, that on the in-fide of the loofe-piece is the largeft,and conf?¨quently the beft,'diftinguifh the minuts of a degree wichahFnbsp;life llh



??? Ufe IIT. . To try if. any thing be Level, .tfrUpright, Set the Moving-leg of. the TrlangulerQuadrant on the thing you would have tobe Level; then if the Thred play juft on dodegrees, ortheftroke by 60Jo, then isic Level, or elfe not. Bat to try if a thing be upright or not 9apply the Head-leg to the Wa 1 or Poft, andif it be upright, the Thied will play juft onthe common Line between the Lines andSines on the Head-leg, and cut the ftrokeby po on the Head of the Inftrument, orelfe not. Ufe IV. To fia readily what Angle the SeBorflands at, at any opening. Firft, on the Seftor fide, about the Head,is 180 degrees, or twice po graduated toevery two degrees;

fo that opening theRule to any Angle, the in-fide of the Mo-ving-le.^, paTing aboui: the femi-circle otthe^Head, fhewcth the Angle of openingto one degree. But to do it more exadly, do thus:nbsp;â–  â–  , The



??? [ ] The two Lines of Sines that iffue fromthe Center in Rules of a Foot^ Auc, aredrawn ufually juft y degrees affunder: orrather the two innermoft Lines, on eachLeg, are always juft onejdegree from the in- Me, fo that ifyou put a Center-pin in the l^ine of Tangents, juft againft the Sine of30, It makes the two innermoft Lines thatcome fi-om the Center, juft 2 degrees af-Innder, which is ealie to remember eitherwadding or fubftradhng asfblWeth, twoWayes.nbsp;' I. Take the LatteralSine of 30,^e meafure from the Center to 30 : the^-ompaiTes fo fet, fet one Point in the Cen-ter-pin m the Tangents juft againft 20;and turn the other till it cut tlie commonLine in

the Line of Sines on the other Le^.and there it fhall fliew what Angle the twoinnermoft-Lmes make, counting fr3in theend toward the Head, and two degreeslefs IS the Angle theSeCbr ftands at, bothon theni-fide and out-fide, the Legs beingparallel ; which Number muli nearly agreewith what the in-fide of the Leg cuts onthe Head-fenncjrcle, or there is a miftake. F 2



??? [68]As thm for ExmpUl Suppofe I open the Rule at all adventures^and taking the Latteral Sine of 30 from theSines on the Se6tor-fide, and putting onePoint of the Compafs in the Center on theTangents, right againft the Sine of 30 011the other Leg ( or the beginning of the Se-cants on the fame Leg ) and turning the 0-ther Point to the Line of Sines on the otherLeg, it cuts the Sine of 60 on the inner-moil Line that comes from the Center ; thenI fay, that the Lines of Sines and Tan.Â?gents are juft 30 degrees afiunder , and thein-fide or out-fide of the Legs but 28, vtx.itwo degrees lefs, as a glance of your eye tothe Head will plainly fhew. 2.

This way will'ferve very well for allAngles above 20, and under 80: But forall under 20, and above 80, to 120, thisis a better way; Open the Rule to any Angle at pleafure^and take the diftance parallelly (that is, a-crofs from one Leg to the other) between theCenter-pin at 30 in the Sines, and that inthe Tangents right againft it, and meafureit latterally from the' Center, and it fhallfhew the Sine of half the Angle the Sinesand Tangentsftand at; and one degree lefs is



??? [ 1 is the Sine of half the Angle the Seilorflands at. Example, Suppofe that opening the Seftor at ad-ventures, or to the Levrf of any thing, IWould know the Angle it ftands at: I takethe parallel Diftance between the two Cen-ters ; and meafuring it latterally from theCenter, I find it gives me the Sine of j i de-grees, viz,, the half Angle the Lines ftandat; or yo, the Angle tlw Rule ftands at;which doubled, is 102 for the Lines, or100 for the Legs of the Senior, as a glanceof the eye prefently refblves by the inner-edge of the Moving-leg, aud the dividedfemi-circle. 3 . On the contrary. Would you fet theLegs or Lines to any Angle, take the halfthereof

latterally, or one degree lefs in thehalf for the Legs, and make it a Parallel itsthe two Centers, and the Sector is fo feeaccordingly. ExampleÂ? I would fet the Legs, to 90 degrees, or ajuft Square : take out the Latteral Sine of44, one degree lefs than 4y, the'half of 90,and make it a Parallel in the two Centersabovcfaid, and you fhall find the Lejs fee F 3nbsp;juÂ?



??? [ i iuft to a Square, or Right-Angle, as bylooking to the Head you may nearly fee. . At the faille time if you take Latteral50, and lay it from the Center, accordingto the firft Rule, you fliall fee a great de-ficiency therein, a? above is hinted. Ufe V. y Tbetiay of the Month btlngglveuy to finithe SmsDecliKAtioKy true place in thiZodiack., Right Afctntion, AfcentiB--nal Difference, or Rifing and Setting. I. Lay the Thred to the Day of theMonth (m the upper Line of Monchs,wheTcthe length of theDayes are increafing ; orin the lower-Line, when the Dayes are de-creafing, according to the time of the year )then in the Line of degrees, you have his De-

clination J wherein note, that if the Thredlie on the right hand of 60)0, then the SunsDeclination is Northwards; the jcontrary.-iway is Southwards: Alfo on the Line of theSun's Right Afcention, you have his RightAfcention, in degrees and hours, ( countingone Hour for ly degrees ) as the Monthsproceed from/^/Â?rcA the loth, orEquino-6\ial, the Right Afcention being then 00,and fo forward to 24 hours, or 3 lt;Jo de-grees^ as the Months and Dayes proceed. Again,



??? T 71 ] Agar?€, onahe Line of.;' the Sun's truplace, yoahave the fign and degree of h;place jn the Ecliptick^-^nVx, or the Equi-no??ial-point being the place to begin, andthen proceeding forward as the Months andDayes go. Laftly, on the Hour-line you have theAfcentional-difterence, in degrees and mi-nutes, counting from or the Suns-Ri-fing, counting as the morninghours proceed;or his Setting, counting as che afternoonhours proceed. Of a?‚ which, take- two or threeExamples, â–  â–  '...1 ' 1.nbsp;For March the lay the Thred totheDayj and extend itflreighc ; then enthe Line of degrees, - it iheweth near i de-gree,,or 5-4 minutes Northward. ^ ' '

2.nbsp;Suns%lght'AfciHtioÂ?i is intime8 minutes and better, or in degrees, 2 deg.J minutes. : Ihs Sftns Place, is 2 degrees and ilt;S minutes in T.. . 4. The Afcentional Dijferetsce, is t dcquot;gree and 10 minutes; or the Sun rifeth4 minutes before, and lets 4 minutes al-ter 6.nbsp;^ F 4nbsp;Again,



??? [ 1 Again, for iMay the loth, the Thredlaid thereon, cuts in the degrees, 2odeg.J) tnin. for Northern DecUnation; and57 deg. 24 min. or 3 hours 52 min. RightAfcention; and 29 37 in -uTmrui forhis true place; and 27 12 for differenceof Afcentions, or rifeth 11 minutes after 4,and fets 49 minutes after Again, on the la?Ÿ ef Oaohr, or the 21of Janttary, near the Dechnation, is 175J2 Southwards, the Right Afccntion forO?¤oher is 225, 5-3, for January 21,314 21: The true place for Offa^fr 31,is tn Scorfla, JS deg. 22 min; hut forJanuary 21, luj Acjuariut u, f ^ gt; accor-tiing as the Months go to the end at V?, andthen back again; but the Afcentional

diffe-rence, and Rifing and Setting, is very nearthe fame at both times, 23 10, andRifeth 32 minutes, and more, after 7 ; andSets 28 minutes lefs after Ufe VI. ^ The Declination of the Sun, or a Star,given J to find his Amplitude, Take the Bedlnatian, being counted onthe particular Scale of Altitudes, betweenyour Compajfles; and with this diftance, fetgAefoot in 90 on jhe A?¤muth-Ljne, the quot; quot; pche?



??? r 73 ] other Point applied to the fame Line, fhallgive the AmpUtude, counting from 90, Sxamplt. The DeclfKatloK being laNorth.the Am-plitude is ip deg. ly min. Northwards. Orthe 'Declination being 20 South, the Am-plitude is 34 deg. 10 min. Southwards. Ufe VII. The Right Afcention and Afeentional-dif-ference being given, to fiÂ?d bis Oblique-Afcention, When the Declination is North, thenthe difference between the Right Afcention,and the Afcentional-difference, is the Ob-lique-Afcention. But in Southern declinations, the fum ofthe Right Afcention, and difference of Af-fcentions, is the Oblique Afcention. Sxample.nbsp;' On or between the 25: and

id of fuly,the Oblique-Afcention is by SubftradtionSI 2, ij : On the 30th of OMer, the Ob-lique-Afcention is gas 45 hy Addition, quot;nbsp;Ufe



??? t74] , Ufe VIII. ,The TDay of the i^onth, or Sttn's DecH-ttatioH and Altitude heinggiveÂ?, to finithe Hour bf the Day. â€? Take the Suns Altitude, from the parti-cular Scale of Altitudes, fetting one Pointof the Compafles in the Center, at the be-ginning of that Line ; and opening the 0-ther to the degree and minute of the Sun'sAltitude,counted on that Line ; then lay theThred on the Day of the Month ( or De-clination) and there keep it : Then carry theCompafles ( fet at the former diftance ) a-long the Line of Hours, perpeiidiculer tothe Thred, till the other Point, being tur-ned about, will but juft touch the Thred ;the CompafTes ftanding

between the Thredand the Hour 12, then the fixed Point inthe-Hour-Line fhall fhew the hour and mi-nute required; but whether it be the Foreor Afternoon, your judgment, or a f?Šcondobfervation muftdetermine. quot;Ex^mple. On thz flrji ofAuguft in the morning, at20 degrees of Altit^ide, you fhall find it tohe juft' j 2 minutes paft 6 ; but at the fame Altitude



??? [^sV Altitude in the afternoon, it is jS?minuteSpaft y at night, in the Latitude offor London, 51 iZ Ufe IX. The Suns VecUnanon and Altitude glven^to find the Suns Asjimuth from theSouth'^ part of the Horiz^on, Firft, by the 4th Ufe, find the Suns De-clination, count the fame on the particularScale, and take the diftance between yourCompaffes; then lay the Thred to the SunsAltitude^ counted the fame way as theSouthern-Declination is from do I o, towardthe loofe-piece j and when need requires onthe loofe-piece, then carry the CompafTesalong the Azimuth-line, on the rif^ht-fideof the Thred, that is, between the Thredand the Head, when the

Declination isNorthward 5 and on the left-fide of theThred, that is, between the Thred and thetnd, when the Declination is Southward.So as the CompafTes fet to the Declination,as before, and one Point ftaying on the' Azimuth.lme, and the other turned about,lhall but juft touch the Thred at theneareft diftance ^ then, I fay, the fixed-^oint fhall, in the Azimuth-line, fhew theSuns-Azimuth requiredÂ? Example



??? . [ 1Examflf 1Â? The Sun being in the Equinoftial, andhaving no Dedination, you have nothingto take with your Compaffes, but only laythe Thred to the Altitude counted from6o|o toward the loofe-piece, and in theAzimuth-line it cuts the Azimuth required. Example. At ay degrees high, you fhallfind the Suns Azimuth to be lo ; at3 2 degrees high, you fhall find 38,20, theAzimuth. Again, At 20 degrees of Declination,take 20 from the particular Scale, and at10 degrees of Altitude, lay the Thred toJO counted as before ; then if you carry theCompalTes on the right-fide for North-De-clination, you fhall find lop, 30, fromSouth; but if you carry

them on the left-fide for South-Declination, you lhall find38, 30, from South. , The reft of the Vfej you fhall have moreamply afterwards. CHAPi



??? A A AA Anbsp;AA AAAA CHAP. VI. The life of the Line of- Numberj otithe Edge, and the Line of Lintson the ^adrantal-fide, or on theSeilor-fde, being all as dnei Hky'ing {hewed the way of Numerati-on on the Lines, as in Chapter the firft. Alfo to add or fubftraft one Line orNumber to or from one another, as in Chap-ter 4th, Explanation the pth. I ccme nowto work the Rules of Multiplication andDivifion, and the Rule of Three, dire6i: andreverfe, both by the Artificial and Natural-Lines; and firft by the Artificial, being themoft cafie; and then by the Natural-Hnesboth on the Seftor and Trianguler Qua-drant, being alike: and I work them toge-ther ; Firft,

becaufe I would avoid tau-tology : Secondly, becaufe thereby is bet-ter feen the harmony between them, andwhich is beft and fpeedieft. Thirdly, be-caufe it is a way not yec, as I know of, gone bf



??? [ 7 1 by any other. And laft of all, becaufe onemay explain the other ; the Geometrical Fi-gure being the fame with the luftrumenta^work by the Natural way, Seft. 1. To multiply one Number by another '. I. By the Line of Numbers on the EdgeArtificially, thus : Extend the Compafles from i to the Mul-tiplicator ; the fame extent applied the lameway from the Multiplicand^ will caufe theother Point to fall on the Produ6\ required. Example, Let 8 be given to be multiplied by lt;f ; Ifyou fet one Point of the Compaffes in i,( either at the beginning, or at the middle,or at the end, it matters not which ; y et themiddle i on the Head-leg, is for rhe

moftpart the moft convenient) and open the o-ther to 6, ( or 8, it matters not which, for6 times 8, and 8 times 6, are alike ; ( butyet you may mind the Precept if you will )the fame Extent, laid the fame way from 8,fhall reach to 48, the Product required ; whichÂ?



??? [ 7P ] which, without thefe Parentheiis, is thus; The Extent from i to fliall*reach the fame way from 8to 48. Or,The Extent from i to 8, Ihallrtreach the fame way fromto 48. . ,the Produflrequired. Bj tht Natural-Lines on the StElor-fde,er Triangultr Quadrant with a Threiand Compajfety the T(fork.iithtu; I. For the moft part it is wrought bychanging the terms from the Artificial way,as thus; The formet way was, as i to 6, fo is 8 to4^ ; or as I to 8, fo is 6 to 48; but bytheSeftorit isthus : As theLatteral 6 takenfrom the Center toward the end, is to theParallel 10 amp; lO, fet over from 10 to 10,at the end counted as i ; fo is theParallel-diftance between 8 amp; 8,

on the Line ofLines taken a-crofs from one Leg to the o-ther, to the Latteral-diftance from the Cen-ter to 48, the Produdt required. Or porter thm.As the Latteral 8, to the Parallel lo;So is che Parallel 6, to the Latteral 48. Set Figure I, 2. Another



??? [ 8o ] Another way niay you work withoiie'altering the terms from the Artificial way,as thus, by a double Radius; Take the Lat-teral-Extent from the Center to 1 j (or from1 o to 9, if the beginning be defe^ive) makethis a Parallel in 6 then theLatteral-Extent from the Center to 8 of the lo partsbetween Figure and Figure, fhall reach a-crofs from 48 to 48, as before. See Plg'Tl. The fame work as was done by the Se-ftor, is done by the Line of Lines, andThred on the Quadrant-fide, that if youi-Sedlor be put together as a Trianguler (^a-drant, you may work any thing by it, asâ€?well as by the Seftor, in this manner; ( ofby the Scale and Compafs,

as in the Fi-gure I.) and firft,as above^ Seftor-wife. Take the Extent from the Center to 6 latte^rally,between your Compafles? fet one Pointin 10, and with the other lay the Thredin the neareft diftance, turning the Com-pafs-Point about, till it will but juft touchthe Thred, then there keep it j then fet onePoint of the Compafles in 8, and take theneafeft diftance to the Thred ; this diftancelaid latterally from the Center, fhall reachto 48 the ProduÂ?l:* Or as Latteral 6, to Parallel 10 j fo isthe Parallel 8, to the Latteral 48, the Pro-du6t required. On



??? f 1 Ortlielaftway by a double Radius, ortgreater and a fmaller Scale, as the LatteralExtent from the Center to i, is to the Paral-lel ?Š, paying the Thred to the neareft di-ftance ; fo is ^e latteral Extent from tbcCenter to 8 parts, lefs than the i before ta-ken, carriea parallelly along the common-line, till the other Point will but jufi touchthe Thred, it fhall on thofe conditions .ftayonly at 48, the Produ^ required. Obferveand note the Figure, by protra??tion, withScale and Compafs. 5. But if you have an Index and aSquare, as is ufed in the DemonftrativeWork of Plain Sayting, as you fliall haveafterwards, then the reprefentation of thisNatural-way will moll

evidently appear, asthus: Set the edge of th?Š Square to i- on theLine of Lines, counted from the Centerdownwards, where the Figure i is, thenmove the Index till the edge cut 8 of thefmall parts, counted on the Square, fromthe Line of Lines toward the end of theSquare, and then there keep the Index jthen remove the Square downward to 6, onthe Line of Lines j then there holding itSquare, you fliall lee the Index to cut 48 onthe Square, countin:Â? after the fame rate??hac the 8 pares was accountcd, Note theUnbsp;Figu I



??? Figure III, for illuftratiori fakeT From hence you may obferve, That th?Šâ– firft and third Numbers muft alwayes be ac-counted alike, and on like Scales 5 and thef?Šcond and the fourth in like manner on likeScales and counting ; and the Latteral-firflNumber, muft alwayes be lefe than theParallel.f?Šcond, in length or quantity, otyou cannot work it ; which you muft maketo, either by changing the terms, or ufingâ€?a lefs Scale, to begin and end upon. Here you muft except a Decimal grada-tion, as thus ; fometimes the fame placewhich is called 10 in the firft, may be coun-ted 100 in the third, and the contrary ; ormore or lefs differing in a

Decimal Ac-count. But if you would fee a Figure of theSe61or-way of operation, then it is thus;let the Line C reprefent one Leg of theSe?Štor ; and the other Line C d, reprefentthe other Leg of the Sedior ; then take ibut of any Scale, as i inch, or one tenthpart of a foot, or what you pleafe : or thediftance from the Center to i, or 2, on theLine of Lines between your Compafles : putthis diftance over in 6 8c 6, of the Line ofLines, Then is the Sedor fet to its due//o/ffc/Â? Angle. ' Then take 8 p? rts, or rather 8 tenth parts.



??? [ Â?n farts of the former I, from the Scale from^'hence you took the firfl Latteral diftance,and carry it parallel between the Line afLines till it ftay in like parts, which yoiiIjialffind to beat 48, the Produarequi-, _ ^Or to get the Anfwer inaLatteral-Iine,is generally moft convenient, 6y changingthe terms 5 work thus : Take che L.irtei al-diftance from che Center to 8,on ihj Line ofLines, make it a Parallel in 10 amp; 10 ; thenthe Se?Šlor being fo let, take the Parallel-diftance between 6 Sc ?–, and lay it lateral-ly from the Center, and it fhall reach to48, the Produa required. See Fig. 1I?•I. Thus you fee that the way of the Se?Štor-fide, and of the Quadrant-fide, is

ina man-ner all one; and the laying of the Thred, ofIndex to the neareft diftance, is the famewith fetting the Legs of the Seftor to theirAngle; and the taking the neareft diftancefrom any Point or Number to the Thred,Js the fame with taking parallelly frontPoint to Point, or from Number to Number:So that having thus fully explained the Lat-teral and Parallel-Extent, and laying of th?ŠThred, and fetting of the Seilor, the foLlowing Propofitions will be more eafie, and.ready ; and to that purpofe, thefe briefMaries for Latteral, Parallel, and Neareft-?– 2nbsp;diftance^



??? [ H1 Idiftance, will frequently be ufed ; as thiisjfor Latteral,thusâ€”; for Parallel,thus = ;forNeareft-diftance,thus|, or ND,thus:for the Sine ofjgt;o, or Radius, or Taiigencof 4^,thusRj amp;c. In all which wayes you may fee, that forthe want of feveral Radiuflb, which doproperly exprefs the unites, tens, hundreds,and thoufands, and ten thoufands of Num-bers, there muft a due and rational account,OT confideration, go along with this Inftru-mental manner of work, elfe you may givean erroneous anfwer to the queftion pro-pounded J to prevent which, obferve, thatin Multiplication there muft be for the moftpart, as many figures in the Produft, as isill the

Multiplicator and Multiplicand, puttogether i except when the firft figures oftW Produft, be greater than any of the firftfigures of the Multiplicator, or the Multi-plicand, and thai there is one lefs ; As for Exampltt 2 times 2 makes 4, being only one fi-gure, becaufe 4 is greater than 2 j but2 times y is 10, being two figures; where-in I, the firft figure, is lefs than j. Again,inabigger fumj multiplied by 23, makea1^00, coiififting of four figures, as many as t Â?



??? [ 1 IS in the Multiplier and Multiplicand puttogether j but if you multiply 4a by 22, itmakes but 924, which is but three figures ;becaufe the firft figure 9 is greater than 2or 4, as in the former, thp firft figure i waslefs than y or 2 : And this Rule is general,as to the number of places, or figures, inany Multiplication whatfoever 5 but note,that no Inftrunjent extant, and in ordinarylife,is capable to exprefs above y or 6 places:Yet with this help you may come true to ypiaces, with a good Lin? of Numbers. c/fj tbfd', â–  Suppofe I was by a Line of Numbers tomultiply ilt;J8 by 249; the extent from i tol68, will reach the fame way from 249, to41832 : Now by the Line of Numbers,you can only fee but the 418, and eftimateat the 3 i but the laft figure 2, I cannot feeby any Line ufually put on two foot Rules,therefore the ilt;J8, and 249 being beforeyou, fay ( according to the vulgar Rules ofMultiplication) 9 times 8 is 72; thereforea muft needs be the laft figure; and if youcan fee the former 4, you have the Produ6linfallibly true : if not, multiply a figuremore; Bat by

this help you fliall be furc ------------G Jnbsp;5?



??? [ 8(J ] â€? to come right alwayes to 4 figures, or pkji'CCS, in any Multiplication whatfoever. ' quot;4. Aifo, by thefe operations, youraayplainly fee, That the tine of Numbers, or â€?gmters-Lint, as it is ufually called,..is i:he'cafieft and exaaeft for Arithmetical opera-tions, being perforrned with an Exte,nt ofthe Compafles only, without any opening'or fliutting of the Rule, or laying a Thredor Index ; But in Queliions of Gemetry,where a lively draught or reprefenratioh isrequired, as' to the reafon of the. work,there the Natural-Lines are'more demon^ ilrative......â€? â–  In which Natural Work, Note, Thatthe Parallel-diffance muft alwayes be thegreateft, or you cannot work it, unklsyou make ufe of a greater, and a leflerScale ; to which purpofe, this Inftrumentis well furniftied, with, three or four Ra-diufles, bigger and lefs, both ofSin?s,Tangents, and Secants, and Equal-Part?,as in their due places fhall be obferved ;and taken notice of, in the f^rtroKomical-,IVork. â–  . ' And note alfo. That if the Line ofLines were repeated to 4 RadiufTes,

o?400 iuftead of 10, you might work4 J but then the Ra-diuflfs



??? [ 87 3 diufl??s mufi be very fniall, or the laftru-ment very large. Therefore this of lo, being the moft .ufual, I lhall make ufe of, arid work everyQueftion the moft convenient way;, that by-a frequent Practice, the young Beg-nners,.for whom only I wrire, may fee theReafonand Nature of che Work, and the foonerunderftand it. For aConclufion of this Rule nf Mulci-)lication, take three or four Examples more,)oth by.theLiue of Numbers, and Equal-Parts alfo;nbsp;^ I. Firft ly foot, 8 tenths, multiplied ^^jgt; foot and 7 tenths, by the Line of Nu.a- ^bers; the Extent of the Compafles from 1 to9 foot, 7 tenths, fhall reach the fame way^from ijâ€”8, to IJ3, 2lt;J.. By

the Line of Lines, or Eqnd Part si â–  As the Latteral â€” ly-S, to the Paral-Â?lel â€” 10, at the ?‰nd counted as i ; So is the Parallel = gâ€”7, to the LatJ'teral â€” ly^â€”25. Where you may obferve, that the firftand fourth, are meafui ed on like Scales ;and the f?Šcond and third, alfo on likeSpies. ' 'nbsp;G 4nbsp;But



??? [ 88 1 But note, that asyoudiminiflicd the ac-count in the third r= work, counting 5â€”7lefs than 10 reckoned as i : So likewife in the â€” fourth, you countif3â€”2lt;J, which is leCs in Extent than thelyâ€”8, fiift taken Latterally j yet is to beread as before, viz,. 153-25, beeaufa$gt; times ij-, muft needs be above 100. 2Â? As I, to 9 foot 10 inches; So is(o foot 9 inches, to 105 foot 6 inches 4.To work this properly by the Line oflumbers, you are firft by the inches and3ot-meafure on the in-fide of the Rule, toeduce the inches into decimals of a foot ; ashus: Right againft loinches, m the Linetf Foot-meafure, you ftiallfind 83 Alfo,ight againft 9 inches,

on the Foot-meafure,jou fhall find 7y j this being done, whichis with a glance of your eye only, on thofc:wo Lines, then the work is thus: As I, to 10 7y ; fois 9 8j, to lOj-i ,ÂŽr loj foot, 6 inches: Now for the odd6 fquare inches, you cannpt fee them on theRule, but muft find them by the help beforeJâ€”10nbsp;mentioned, as thus, 10â€”5 Having fet down the â€”--- 9~io, amp; the 10â€”9, 76 as in the Margent,fay by vu'^r Aiithmetick thus, ten times



??? t 8p ] p is 90; for which you muft fet down 7foot; and 6 inches, which is the 6 inchesyou could not fee on the Line of Numbers,and there muft needs be 105 foot, and not10 foot and an half, and better, which is asto the right Number of Figures. B??t by the Liiie of Lines as the â€” 10â€”75-, from any Scale, as the Line of Linesdoubled, or foot-meafure, or the like, is tothe^=^ie, foisthe =9â€”83, totheLat-teralnbsp;as before, though not fo quick or plain, ^s by the Line of Num-bers.nbsp;- As I, to ipS, fo is 3f22, toyi^tfitf, the true anfwer; whichindeedis to more places than poflible the Rule cancoma to without the help laft mentioned:But if the Queftion had been thus, with thefame Figures, 15 foot parts, by 35 footil* parts, as fo many feet, or yards, andhundred parts : Then the anfwer would beas before, yjtf foot; and cutting off fourfigures for the four figures of Fra^ions,both in the Mulciplicator and Multiplicand,the i6 i(J, which makes near 2 inchesof a foot more, or parts of a

yard more,which in ordinary meafuring is i^ot con-fiderabki



??? % the Line ef Lines, 4. As â€” lyâ€”28, to = I, ncxc theCenter: So is = 35-22^ to 5'37n- -jl^rf. To multiply 3 pound, lt;S killings, and3 pence, by it lelf j the Product is,to./.â€”19.X.â€”5.(/.â€”!.?’.â€”: For the Ex-tent from I, to 3â€”3125-, the Decimal num-ber for 3./.â€”(J./.â€”3.lt;i. fhall reach fromthence to 10â€”9 72(5, which reduced again,js as before, 10â€”19â€”^â€”2 as followeth, Notey That Inthu way of (Multiplicationhj the Pen^ works thm ; Ton mufl fir(l^aliif lj Pounds hy Pounds, one over theother-, at I by ^ : Then the Shillings bythe Pounds crofs-wife both-wajes, as thehlackzlinc jheweth. Then Pounds bfPence, as the long Prick-lines fhewechhoth-wayts alfo. Then SUMngs by Shll- , lings, M the 6 by Then ShiSingshy Pence, both-wayes, as the fhsrt Prickplines (heweth. Then laftly, the Pence bythe Pence, as ^ by 3 ; whofe true power,cfr denowinatton, is fomewhat hard taifonesiv' j t^hich Â?thus: Firft,



??? [91 3 Fivft, 3 times 3 (next the left-hand) isP Pounds. %condly, 3 times lt;Sgt; is 18 Shillings. Thirdly, 3 times 6, is 18 fh llmes again. Fourthly, 3 times 3, is 9 Pence, as thelong Prick-line iheweth. Fiftly, 3 times 3, is 9 Pence more. Sixtly, 6 times 6 is 36, every 20 where-of is I Shilling; and every j dicreor is3 Pence ; and every i is 2 Fa; things ai dv^ths of a Farthing : So that 36 make1 Shilling, 9 Pence, 2Faithings, -,Jths of aFarthing. Seventhly 6 times 3 is 18 ; every ywhereof is a Farthing, and every i is twotenths of a Farthing, as the fhoit Prick-line iTieweth. Eightly, 6 times 3 is 18, or 3 Farthingsand lt;S tenths, as before. Nmthly and laftiy ; to

the right-hand,3 times 3 is 9 ; where note, that theregoes lt;5o to make I Farthing ; therefore ??makes one tenth of a Farthing: So that hereis I tenth and { : Confider the Scheam andthe Decimal-work, to prove it cxactly tothe hundreds of millions of a Pound, andyou will fiiid it to be very near, Example*



??? ExampleÂ? I* t' d, f. lOi Produ?„isio. ip. y, 1, 7Â? ne fame Decima?Ÿj, 3.312$3.512^ WhIcH 662^0 3312;Â?93 7S



??? 11 Which Sum, being brought to Shilling?Â?Pence, and Farthings, and tenths of Farjthings, is juft asaforefaid, vix.. ItI. lo-??p-y- Or elfe find the Square of the leaftDrtnomination in 20 s. and divide the Pro-duct of the Sums bemg brought to thatleaft Denomination thereby, and the Quo- *nbsp;tientftiall be the Anfwer required, Sxmfh* 5) (Jo, the Farthings in aoi. fquared, is921 lt;Soo. The fum of ^ I.6 s. â€” 3 lt;i. inFarthings, is 3180; multiplied by it felf I is lox 12400: This Produft divided by921000, the fquare of the Farthings in20 makes rol. in the Quotient,which reduced, is 1 o/.â€”ip/.â€”J lt;i.â€”I tl. To find this Decimal Fra?Štion is veryeafie thus,

by the Line of Numbers; for if20 fliillings be 1000, what fhall 6 (hillings *nbsp;and 3 pence be ? Set one Point in 2, repre-fenting ao ; and th?Š other in i, reprelen-ting 1000: then the fame Extent laid thefame way from 6 and h A^all reach to3.12J, the decimal fraaionfor 6 {hillingsand 2 pence,nbsp;Qf



??? . , t M 1 Or by inches and foot-meafure; for ifyou account every 8th of an inch a farthing,then every inch is a d. and 6 inches is i2 d.right againft. which, in the Foot-meafure, isthe Decimal Fraftion requijed : So thatright againft it farthings,or linchandlonthe Line of Foot-meafure, is the De-cimal Fradtion fought for. Or if one Pound be the Liteger, or wholeNumber, then every loth part is afhil-lings 9 and every yrh is i {hilling: andthe inter-mediace peace and fahhings is Verynear the jch part j for if you conceive a jthpart, or yo of an hundred to contain oneftiillnig, or 48 'quot;arthings; then one of yois very near one farJim^, for 12 and A

isjuftjJ. and zs is juftdlt;f.nbsp;is juft lt;)d. and 50 juft izd. So that to fet theCc.mpafs-pomt ro 3 /. 6 s. and 5 d. isto fet the Point on 3.3125, as before^which a httle praftice will make eafie. By the Line of Lines on the rriWÂ?/lt;f,jQjtdrant, or Sedfcr. As the Latteral 3,3125 is to the Parallelio, So IS the Parallel 3.3125 to the Lat-teral 10/. -Ip t.- J farthings ftriyor 10. P73. Sea. ir.



??? t }Sea. II. To divide one Number by another, it Firff, by tht Line of Numbers. the Rule if ^ Extend the Compaffes from the Divifor to1, then the fame extent of the Compafles,applied the fame way from the Dividend,fhall reach the Quotient required. Or the Extent from the Divifor to theDividend, fhall reach the fame way from ijCo the quotient required. Example the firfi- Let 40 be a Number given, to be dividedby 5 j here 40 is the Dividend, and j theDivifor ; and the anfwer to how many, viz-8 is the QuotientÂ? Extend the Compaffes from 5 to i, thefame Extent fhall reach the fame way from40 to 8 the Quotient required i or the Ex-tent from y to 40,

ihall reach the fame wayfrom I to 8 the quotient required. But



??? CPÂ?} f pat fy the Line ef Liuit, tht Wirk,is thtui As theâ€”Latteral 40, to the = ParaHef y ;So is the == 10 counted as i to the â€”-8. Or, fois the =1, to the of thefmaller part, Obferve tht Figurt with tht Line A B.Or, as the â€” y, to the := 10 â€?So is the â€” 40, to the = 8 i As the LineCB in the Figure doth demonftrate, beingthe manner of working by the Triangulerquot;Quadrant, the way of tht Senior being the A [tconi SieamfUi Letitf??8, be divided by ip;As 19 to I, fo is 166?Ž to i7 ; Or, ly of 19: Or,As 19 to 166S, fo is I to 87 iJs } Or, If of ip, as before.For the Extent from jp to itfdS, fhaflreach the fame way from i to87-] Js - thework by the

Lin es is as before. In this vvork of Divifion, for moft ordi-nary queftions, where there is not abotefour figures in the quotient, you may coiiievery near with a good Line of Numbers, asÂ?hat on Serpeutinc-iines, and the like; buc



??? t 97 ] , but the difficulty is, to know the Number ofFigures, which is thus moft certainly done :Write down the Dividend, and fet the Di-vifor under it, as in the vulgar way of Di-vifion j and there muft alwayes be as manyFigures as the Dividend hath more than theDivifor ; and one more alfogt; when thefirft figure of the Dividend is greater thanthe firft figure of the Divifor ; as ifWere to be divided by j^y, then thereWould be 3 figures in the Quotient; for theDivifor would be written 3 times under theDividend, in the ufual way of Divifion; andthofe figures be 417 almoft : But if9172318, is divided'by 8231, you willhave 4 figures, viz.. iiif, being one fi-gure

more than 3, the difterence of places,In this Rule alfo you may fee the excellencyof the Artificial-Lines of Numbers, beforeaii,d above the Natural-Lines. , - , â–  ^^ - H



??? [pM Seft.' iir: Td two Lines or ]lt;!umbers given, tofind a third in continual ProportionGeometrical. â– Bj the Line of Numbers tforKfhtts: The Extent from one Number to the o-Â?her, fhall reach the fame way from thatfecond to a third, amp;:c. Sxample. â€? 'As 5quot; to 7, fo is 7 to 9-82; So is 9--82 to ?•3-7lt;5, SecÂ? ai InfiKitum. By the Trianguler-Quadrant,or SeBor. As the Lateral firft Number to the Paral-lel fecond; laying the thred to the neareft;diftance, there keep it: Then fois the Latteral ^cond,to thcPa-iallci third. Sea.'



??? c pp ] Sea. IV; quot;Any 0ne fide of a Geometrical Figureâ–  bemg given, to find an the refi, or to find a Proportion between twoâ€?r more mght Lines, ThU PropfnioK ts mjl proper to the Line ofLines, and. not to the Line of Numbers ;and done thus : Take the Line given, and make it a Pa-Talfel in its refpeaive Numbers ; the Tliredfo laid to the neareft diftance, or the Se-ctor fo fet, there keep it: then take out allthe reft feverally, and carry the Compafles^rallelly till they ftay in like parts, which ftall be the Numbers' required. Note theFigure. Notcajfo, Tl^at the Line of Sines, andthe Thred will readily lie on all the Angles,and be removed from Radius

to Radiusmore nimbly than any Se?Šlor whatfoever,only by drawing the Thred ftreight, andobferving on what degree and part it cutsbeing fo laid. let ABCDEFG be the Plot of ? tield, whofe fide E D is only given to beH 2nbsp;^ Chains 5



??? â–  lOO ] I would know all the refi:Take E D, make it a r= in 9 ; lay theThred to ND, or fet the Seaor to thatgage, and there keep it: then meafure everyiide feverally, and you fhall find what e-very one is in the lame proportional parts,by carrying the Compafles parallelly, till itftay in like parts by the Sedtor, or N D, bythe Quadrant. 9 Chains s, and Sea. V. Jo lay down any Number of parts ina Line, to any Scale lefs than thethe Line of Lines, Take 10, or any other Number, out ofyour given Scale, or defign any diftance tobe fo ixiuch as you pleafe, and fet one Pointin the fame Number, on the Line of Lines;and with the other, lay the Thred

to theneareft diftance, and there keep it, by no-ting the degree cut by ; then take out any 0-ther Number that you would have, fettmgone Point in that Number on the Line of. Lines; and opening the Compafles, till thether Point will but juft touch the middlegt;f the Thred? at N D ? and that fliall be the---------- other



??? [ lOI ] other fart required; or the length of fomuch, according to the firft Scale given. Example. Figure I. Let AB reprefent a Line which is looparts, and I would lay down 65, 30,42,83 parts of that 100. Fiift, take all AB between your Com-paffes, and fet one Point in 100 at 10 withthe other, lay the Thred to N D, then takeout , 30, 42, 83, amp;:c. parallelly, and laythem down for the parts required^ as hereyou fee. The like work is by theSeaor, makingAB a = in 100 amp; 100; thentakeouc= 30, 42, dj, 83, or anything elfe for theparts required. But note. If the Line be too large foryour Scale, or Line of Lines, then takehalf, or one third, or fourth part of

thegiven Line; then if you take half, you muftat lafl turn the Compafles two times: Ifyou take one third, then turn the Compaflbthree times; which may prove a very conr-venient help in many cafes, in Surveyingand Dialling. Note, That by this Rule you-may addto, or take from, any given Line, or Num-ber, any imraber of Parts or Lines required; H 3nbsp;which



??? [ 102 ] which is called the increaiing, or diminifh-'ing a Line, to any Proportion required. Sedt. VL To divide a Line into any 'Numberof Parts. Take the whole length oF the Line be-tween your Compaffes, and fetting onePoint in the Number of Parts, you wouldhave the Line divided into; with the other,lay the Thred to N D, and there keep it;then take the N D from i to the Thred,and that fhall divide the Line into the partsrequired. Example, Let AB be to be divided into 7 parts:Take A B, make it a Parallel in 7, layingthe Thred to the N D, there keep it; thenthe = I fhall divide the Line into 7 parts.But if the Line were to be divided into ma-ny parts,

as'fuppofe 73 : Then firft, fit thewhole Line in = 73; then take out the=r 72, 71, amp; 70, for the odd 3 ; then the= 10 J, for every 10quot;' divifion, then the= I for the fmaller parts ; or elfe you fhallfind it almoft an iqipoffible thing, to take at once



??? [ 'on - . oiice any diftance, which, being turned a-bove JO times over, fhall not at laft happento be more or lefs than the defired Numberrequired. Note, That if the given Number hap-pen to be fuch, that the Part will fall toonear the Center; as fuppofe 11, 12, or anyNumber under 30; then you may double,treble, or quadruple the Number, and thencount 2, 3, or 4, for one of the Numbersrequired. As far Example. Suppofe I would divide a Line into 15parts; multiply 15 by and it makes 90 ;Now ;n regard you have multiplied ly by you muft take the = inftead of the~ I, to divide the Line into ly parts, be-tween your Compafles, becaule the wholeLine is

fet in = 90, inflead of = jy; whichis 6 times as much as ly. Note alfo, if the Line be too big for youramp;ale, then take half, or a third, and makeit a = in the given Linethen take out theâ– = I, and turn two or three times, to dividethe Line according to your mind, when itis too large for your Scale. Thefe two laft are not to be done by thsl-ine of Numbers, but proper for the Lineof Sines only; unlefs you turn your LinesH 4nbsp;to



??? C ] to be divided into Numbers, and then workby Proportion, as thus ; As the whole Number of Parts, is to the whole Line, in any other parts;So is I, to as many of thofe Parts as be-longs to J. Seft. VIL To find a mean Proportion, hetvoeentwo Lines, or Numbers given, A mean Proportion between two Lines orNumbers, is t lat Number, which beingmultiplied by it felf, fhall produce a Num-ber equal to the Produft of the two Num-bers given, when they are multiplied theone by the other. Example, Let 4 and 9 be two Numbers, .between^vhich a Geometrical mean is required. 4 and 9, multiplied together, make 35 : So alfo multiplied by it felf, is

36:Therefore 6 is a mean Proportional between4 and 9. To find this by Arithmetick, isby finding the Square-root of But



??? [ Â?PJ ]But by the Line of l^Hmhers, thm ; Divide the diftanfe between 4 and p in-to two equal parts, and the middle-pointwill be found to be (J, the Geometrical meanproportional required. B{it to do It hj the Line of Lines, do tfsm^ Firft, joyn the Lines, or Numbers, toge-ther, to get the fum of them, and alfo thehalf fum; and fubftra6\ one from the c-thertoget the difference, and half the dif-ference ; then count the half differencefrom the Center down-wards; and notewhere it ends: then taking the half fumbetween your Compaffes, lay your Thredto CO on the loofe-piece ; then, fetting onePoint in the half-difference, on the Line ofLines.: See

where, on the loofe-piece, the o-ther Point fhall touch the Thred; andmark the place, with a Bead on the Thred,or a fpeck of Ink, or otherwife : for the mea-fure from thence to the Center is the meanProportional required. Or elfe ufe this mo?Ÿ excellent way hy Geometry. Draw the Line A B, and from any Scale of



??? [ to'J 1 of Equal Parts, take off 4 and 9, and laythem from C, to A and B; then find outthe true middle between A and B, as at E ;and draw the half Circle ADB; then onC ere6^ a perpendiculer Line, as C d ; thenif you take C d between the Compafles, and,meafure it on the fame Scale that you took4 and 9 from, and you fliall find it to be6, the true mean proportional required:being only the way by the Line of Lines, asby confidering the Triangle C D E will ap^pear. To do this by the Senior, open the Lineof Lines to a Right-Ans^le ( by 3,4, amp;: j,or 6, 8, amp; 10. thits: Take 10 Latterallybetween your Compafles, make it aParal-rlei in 6 and 8,

then is the Line of Linesopened to a Right-Angle; or if your Rulebe large, and your Compafles fmall, thentake Latteral y, the halt of 10, and makeit a Parallel in 3 and 4, the half of lt;J and8, and it is rediangle alfo: ) Then fet halfthe dift'erence on one Leg from the Center,then having half the fum between yourCompaffes, fet one Point in the half-difrerquot;ence lafl: counted, and turn the other Pointto the other Leg, and there it fhall fhewthe mean proportional Number required. rÂ?



??? L ] 1.nbsp;TomaktaSquare^tqudtoan J Oblong. Find a mean proportion between thelength and the breadth of the Oblong, andthat fhall be the fide of a Square equal tothe Oblong. Sxamfle. Let the breadth of the Oblong be 4, andthe length p, the mean proportion will befound to be 6 ; Therefore a Square, whofefide is lt;S, is equal to an Oblong, whofebreadth is 4, and length p, of the fameparts. 2.nbsp;To mikjt a Square^ equal to A Triangle. Find a mean proportion between the halfBafe, and the whole Perpendiculer; andthat fhall be the fide of a Square equal to theTriangle. Example. If the half-Bafe of a Gable-end be 10,and the whole

Perpendiculer II-18 ; themean proportion be:wecn 10and it-i8, is10-575 J the fide of the Square equal tothat Tna.:giÂ?, or Gable-end required. ' 5. To



??? C log ] 3. Ta find a ProporttoÂ? htwetÂ? the Sm'perfecies, though unlike to oneanother. Firft, to every Superfecies, find the fideof his equal Square, whether it be Circle,Oblong, Romboides, or Triangle; thenthe proportion between the fides of thofeSquares, fliall be the Proportion one to ano-ther. Example. Suppofe I have a Triangle, and a Circle,and the fide of the Square, equal to theCircle, is 10 inches; and the fide of theSquare, equal to the Triangle, is ly inches :The Proportion between thefe two Squares,as they are Lines, is as 10 to ly ; but asSuperfecies, as 100 to 4y ; being thus foundout, Take the Extent between ly and 10,on

che Line of Numbers, and repeat it twotimes the fame way from 100, and it fhallreach to 4y, the Proportion as Supcrfecies,between that Cncle and Triangle, whofeSquares equal were ly and lo. 4. To



??? r _ B H -A-^i- n A taz -1-4- / ^ â„? \ / tof \ â€”-.1 'eb i Jquot;'quot;Â? quot;ff cSr ff



???



??? [ lop ] 4. To make one Sttperfeciet, equal to ano-ther Suptrftcies, of another fhape : but like to tht firji Superfecies given. Fitft find a mean proportion between theunequal fides of the given Superfecies, thttyou are to make one hke ; and find the meanproportion alfo between the unequal fidesof the Figure that you are to make one e-*-qual to. As thm for Example* I have a Romboides,.whofe bafe is y, andperpendiculer is 3, (and fide is 3-J5 ) themean proportion betw een is 3 - 8 6 (SAlfo,I have a Triangle, whofe half-bafe is 8, andthe perpendiculer 4, the mean proportionalis j-6jj2 J and I would make anotherRomboides as big as ,thc

Triangle given,whofe Area is 3 2 : Then by the Line ofNumbers, fay. As 3-866, the one meanproportion, is to j-(5jy2, the other meanproportion ; fo is Ae Sides of the Rom-boides, whofe like I am to make,quot; to thefides and perpendiculer of the Romboidesrequired, to make a Romboides equal to aTriangle given, and like to another Rom- boides firfl: given. As



??? [ no ]As thfu for Example. C ^^nbsp;S-^SS^i fois .the bafe of Che Rotiiboides given, to 7-30, the bafeof the Rotnboides required. And fois 3,the given perpendiculer of the Romboides,to 4.3 8,. the perpendiculer of the Rom-boides required : So alfo is 3-55, the fide ofthe Romboides given, to 5-19, the fide ofthe Romboides required: for, if youmul-tiply 7-30, the bafe thus found, by 4-3 8,the perpendiculer now found, it will makea Romboides, whofe Area is equal to 32the Area of the Triangle,that I was to makethe Romboides equal to ; and makinÂ? thefide to be 3-yy, it will be like the ftrft Rom-boides propounded. If it hadlt;bcen a Trapefi^,

or other form-fd Figure, ic might have been refolved intoTriangles, and hen brought into Squares asbefore; Then all them Squares added intoone fum, whole Square-root is the meanproportional or fide of a Square, equal tothat many-fided Figure, whofe like o'n equalIS defired to be made and produced. y. Ont



??? y. One Diameter and ConttHt of a Circle given, to find the Content of anotherCircle, hy having the Diameter thereofonly given. The Extent from one Diameter to the o-ther, being twice repeated the right-wayfrom the given Area, lhall reach to theArea required. If the Area's of two Circles be given,andthe Diameter required; then the half-diftance on the Numbers, between the twoArea's, lhall reach from the one Diameterto the other. Seft. VIII. To find the Square-root of a Number, To do this by the Line of Numbers, youmuft firft confider, whether the Figures,whereby the Number, whofe Root youwould have, is exprelTed, be even or odd

fi-gures , that is, confifi of 2,4, 6, 8, or 10 ; *.35jÂ?7jOr9 figures. For if it be of even figures, then yoÂ?*huft count the 10 at the end for the unite â€?^nd the Root and Square are backwards to- But



??? [112 1 But if itconfilTiof odd Figures, then theI, in the middle of the Line, is the unite;and the Root and Square is forwards to-wards 10 : for the Square-root of any Num-ber, is ahvaycs the mean proportional, ormiddle fpace between i, and the Numberpropounded; counting the unite accordingto the Rule abovefaid: So that the Square-Root of i728,confiftingof four figures, itis at 41 and f.,., counting 10 for the unite ;for the Number 42 8c , is juft in themiddeft between 1728 and 10, And to find the Square-root of 144,confifting of three figures ; divide the fpacebetween the middle i and 144, countedforwards, into two equal parts y and

thePoint fhall reft at 12, the Square-root re-quired. To io this hy tht Line of Lines,or SeElor. Firft, find out a Number, that may partthe Number given evenly, or as even asmay be; then the Divifor fhall be one ex-tream, and the Quotient another extream ;the mean proportional between which two,Hiall be the Square^root required, workingby dielaftRu'e. Examplt



??? I quot;3 ] Exanifle. To find the Square-root of 144. If youdivide 144. by 9, you (hall find ilt;5 in theQuotient : Now a mean proportion be-tween 9 die Divifor, and 16 the Quotient,is 12 the Root, found by the laft Rule, viz.*the 7th. Seft. IX. To find the Cubick-J{oot of aNumber. The Cubick -root of a Number, is al-wayes the firft of two mean proportionalsbetween r, and the Number given ; coun-ting the unite with the followmg cautions :Set the Number down, and put a Point un-der the ift, the 4th, the 7th, and the lothfigure ; and look how many Points youhave, fo many figures fhall youhaveintheRoot. Then if the laft Point, fall on the laft Fi-

gure, then the middle i muft be the unite,and the Root, the Square, and Cube willfall forwards toward 10. But if the laft Point fall on the laft:t^t oi.e, then the unite may be placed at ei-ther end, viz,, at i at the beginning, or at^Oat the end i and'thea the Cube will beRadius beyond the unite, either for-^^ards or backwards, Inbsp;Bi;t



??? f 'Hi But if it fall on the laft but two, ^theS10 at the end of the Line muft be the unitpi'Â?and the Root, the Squave, and Cube willalwayesbe in the fame Radius, that is be-tween 10 at the end, and the middle i. So that by thefe Rules, the Cubick-rootof 8 is 2; for putting a Point under 8, ;being but one figure it hath but one Point,therefore but one figure in the Root: Se-condly, the Point being under the laft fi-gure, the middle i is the unite; then di-viding the fpace between i and 8, intothree equal parts; the firft - part ends at a,the Root^required. So likewife inij 31, there is two Points,therefore two figures in the Root ; and thelaft Point being under

the laft Figure, themiddle 1 is the unite ; and the fpace be-tween 1 and I? 31, being divided into threeequal parts, the firft part doth end at il, thequot;Cubick-root of 1331. Again, for there is one Point, and icfalls on the laft figure but one; therefore theRoot contains but one figure, and i at thebeginning, or 10 at the end, which yoUpleafe, may be the unite.nbsp;; But yet with this Caution, That the CubÂ?muft be in the next Radius beyond thatwhich belongs to the unite; fo that dividingquot;the fpace between *oandlt;J4.,



??? ^ddlc J, towards the beginning, into threeSi'quot;'' the firft part falls on4, the th/f T =nbsp;divide Ipace between i and 64, near the 10,4 aÂ°fonbsp;the firft part falls on Again, for 7ap, there is bu: one Point ; the laft but 2 ; therefore lo at the end isthe unite; and between 10 and the middleI backward., you fhall have both Root,Squa.^, and Cube,for the Number required'jvhich will be at p ; For if you divide thefpace between 10, and 720, into three equalparts, the firft part will ftay at chcCu-bick-root required. Note, if ic be a furd Number that can-not be cubed exaddy; yet the Number ofJgures to be accounted as Integers is asbe-^Â?re; and

the refidue difcovcrable bythsIS a Decimal Fraftion. Pnbsp;Example, and ready ISnbsp;inAnthmetick, Â?nd will come near ensugh for moft ufes. fhis by theNaCural-lines,com ^^ ^^ troublefome.aiid cannot. CO no fuch exadlnefs, as by the Line ofI anbsp;Nura-



??? [ ] Numbers; and therefore I fhall omit it ae inconvenient. For Application or life of this laft Ruleof finding the Cube-Root, obfervewith me as followeth : ;. I. Between two Numbtrs, or Linesglven^to find two mean proportional Numbers,or Lines required. Divide the fpace on the Line of Numbers,between the two Numbers given, into threeequal parts and the Numbers where thePoints of the Compafles flay at each repeti-tion, ( or tiirning ) fhall be the two meanpropordonal Numbers required. Example. Let 4 and 32, be two extream Numbers(or the meafure of two extream Lines) be-tween which I would have, two mean pro-portional Numbers (or

Lines) required. In dividing the fpace on the Line ofNumbers, between 4 and 3 2, into three e-qual parts, you fliall find the CompafTesto ftay firft at 8, fecondly at ilt;J ; the twomean proportionals, between 8 and 32, thetwo extream Numbers firft given. For the Square or Produil of 4 and 3 2Â?thc'two extreams, 128, is equal to the Square or



??? [ 117 ] or Produa of 8 and 16, the two meansÂ?nulfiplied together, being 128 alfo.Tffi. To apply it then thus iov Exampleâ– Ir 1 have the folid content of a Cube to be5728 Cubick inches, and the fide thereofbe 12 inches ; I would know what lhallthe fide of the Cube be, whofe folid contentthe double of 1728 ? Divide theipac6 between 1728, and 345*5, into threeequal parts; then, lay the fame diftancethe Compafles ftand at fVom 12, the fideof the Cube given, and it firall reach tothe fide of the Cube required,whofe fohd content Is 34^6 inches. A'^o, If I have a Shoe of Iron, whofeweight is 3 pound,and the diameter there-of 2 inches,

and 780 parts of an inch in a?ooo J what fhall the diameter of a Shoebe, whofe weight is 71 pound ? One thirdgt;art of the diftance, on the Line of Num-bers between 3 pound, and 71 pound,lhall reach from 2 inches, 780 parts, the gi-ven diameter, to 8 inches, the true diameterof a caft Iron Bullet, whofe weight is 71pound. 2. Second-



??? , [ iig 1 2 Secondly, on the contrary, if the Dia-*meter and Content of one Globe, or Cubebe given, and the Diameter of anotherGlobe or Cube, to find the content thereof. As the diameter of the Globe, whofe con-tent is alfo given, is to the diameter of theGlobe whofe content is required ; fo is thecontent given, to the content required ; byrepeating the Extent the fame way threetimes. Example. Suppofe the capaffity orcontent of a Globe, whofe diameter is loinches, be 5'23 inches foHd, and 80 parts ;what fliall the co??tent of that Globe be whofediameter is 20 inches ? the Extent from 10to 20, being turned three times from ^23-8the content of a

Globe of loinches diame-ter,fhall reach to 4ipc'2, the Cubick inchcscontained in a Globe ot 20 inches diameter,being % times as much as the former. 3. TTie Proportion between the weights andmagnitudes of fever d Metals,are aÂ?fol-Im ath, according to Marinus Ghetaldi. If 7 pieces of the 7 Metals, are all ofcne fhape. and bi^ncfs, either Sphears, orCuuc?? or Ciilcnders, or Parallelepipedons 5then their weights are in proportion as fol-Ipwcthj according to Mmnns Qbetaldi.



??? The Shape and MaguitHdes equal.The freights art in proportiony asy if, Tinn---- S Iron---; 1680 2 Copperâ€”â€” iSpo D Silver--- ?? Lead 2415 V Qnickfilverâ€” 28jO ÂŠGold â–  So that if a Cillender of Tlun, whofequot;dc IS one inch, weigh 1824 grains; Wllacinall aCiilcnder of Gold weigh, the heightand diameter being juft one inch, to /Jnbsp;3990 i So is 1824^ the grams m one inch of Gold. 4 , i The



??? The Shapesaud Welghts ef the ^leces of thefeven feveral Metals beitig etjital, tbtnthe (Jl^agHitttdesofthe Jidesare as fol-lovfethj aecording to Mr. Gunter. G Gold ^ Â?juiu.----- ^ Quickfilverâ€” 5433 T.nbsp;________ F hi Tj Leadj) Silver-2 Copper-S Iron â€”a; Tinnâ€” So that if I have a Sphear of Iron,weigheth 9 pound, whofe Diameter is4 inches; What muft the Diameter of aLeaden Sphear, or Bullet, be of the fameweight ? Saj thtuj One third part of the fpace betweenp2jo, andd43j, fhall reach from 4 theDiameter of the Iron Bullet, to 3 inches54 parts, the diameter of the Leaden Bul-let, that weighs 9 pound. So lt;543 r -nbsp;716X

-nbsp;8222 -nbsp;9250.10000



??? 4. So that if I bavt the weight and mag-nitude, of A body ef one kind of Metal,and would know the magnitude of a bodyof another Metal, having the fameWeight: work^ thus; The firft of two mean proportionals, be-tween the two Points, on the Line of Num- â€? ters, repiefeuting the Numbers in the laftTable, for the two Metals, fliall reach theright way, from the Magnitude given, tothe Magnitude required. As in the Example beforehand iHufirateiby another thtts; . Suppofe a Cube of Gold, whofe fide is 2 'inches, weigh 29000 grains; What Ihaftthe fide of a Cube of Tinn be, having thelame weight ? Divide the fpace on the Lineot Numbers,

between 3895, the Point ontheNpbers for Gold; and looco, theI oint for Tinn ; and this extent parted into3 equal parts, and that diftance laid froma, the fide of the Cube of Gold, fliall reachto 2-74 j the fide of the Cube of Tmu re-quired. y. Thi



??? [ y. The Magnitudes of two bodies of feveralMetals being given, and the weight ofthe ont, to find the weight of the other. Take the Extent between their Points,oil the Line of Numbers, according to thelaft Table, for eachfeveral Metal; and thisExtent laid from the given weight, (hallreach to the enquired weight, of the otherMetal propounded. Example, If a Bullet of Iron, of 4 inches Diameter,will weigh 9 pound ; a Bullet of Lead, ofthe fame Diameter, will weigh 13 pound. 6, embody of one Metal being given, to,make another body like unta it Â??’ anotherMetal, and any other weight, to findthe Diameters and Magnitudes thereof. â€?â–  Firft, by

the 4th laft paft, find the Mag-nitude of the fide , or Diameter of th?ŠSphear, having equal weight; and notethat down, or keep it, Xhen find out two mean proportions, be-tween the weights given; and fetting this di-.ftance, on the Line of Numbers, the rightway, either increafing, or diminiftiing from the
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??? I'^Sl ___^ To find this hy Arithmetick., do thw ; Firft, fquare the given Number ( that is,^Ultiply it by it felf) then multiply thei rodua by y, and divide this Produa by4 5 then find the Square-root of the Quoti-^Â?t, and from it take half the given Num-ber, the refidue is the greater portion, thengreater part taken from the whole, leavesthe leffer-part. By the StUor, mrk^thtu â€? Open the Seaor to a Right AnglCj in theLine of Lmes (making Latteral lo, a Paral-Â?Im 8 and 6) or elfemake the Latteral 90,=J arallel Sine of (or the Latteral Sinea Parallel Sine of 30 ) then uponLegs count the given Number j thenJake the Parallel Extent from the

whole thâ„?^? on one Leg, to the half on theotner Leg, and lay this from the Center rT A 'nbsp;whatfoever the Point J ^quot;quot;'^''^^^^â– hole Number, muft^e added to the half Number, to makeup, ^ greater Number ; or taken from the halfmake the lefier. wnbsp;Sxample. ^ ^ct the Numbergivcu be 12, which may^'eprefemed at on the Line of Lines; then



??? r 1 then the Se6\or itanding at Right Angles,''takctheParallel-diftance from 3, the halfof lt;J ( counted as 12 ) on one Leg, to 6 onthe other Leg ; and you fhall' find it reachto 6-71J which doubled is 13-42; fromwhich if you take lt;J, the half fum, reft 7-4^for the greater part : and if you take 7-42from 12, there remains 4-58, the lefTer-part. Bftt by the Line of Numbirsmr^ thm tfollowing the Arithmetical way. Extend the Compaffes from i to 12, andthat extent fhall reach from 12 to 144;then next the extent from i to 144, fhallreach from f to 720 ; then the extent from4 to I, fliall reach from 720 to 180 : thento find the Square-root of 180 ;

the ^half--diftance between 180 and i, you wiil findto be at 13-42, as before ; which ufed asabovefaid, gives the extream, and the meanproportional parts of 12 required. Another Example of 26. Extend the CompafTes from i to 2lt;J, andrepeat the fame agani forward from 2(S,llialIreach to â–  67C). Again, the Extent from I to d/tf, fhallreach from 5 to 3380. Lallly,



??? [ ] , Lafily, the Extent from 4 to i, fliallÂ?ach from 3380, to 84^ ; and the Square-*oot of 84^, is 29-07: from which Num-or Root, if you take half the givendumber, viz.. 13 ; then there will remain^lt;5-07, one extieam: then 16-07 takenworn 26.0, reft 9-93, the other extreamÂ?quired. For the Extent from 26 to id-07, willreach from 16-07, to 9-93. eAÂ?etker Â?ay hy the LiÂ?, of Sints, ! GeomnricaUj. The befl and quickeft way is by the Lmot !gt;mes,thus; Make the given Line a Paral-Jcl-Sineof 90 J then take our theparallel-^ne of 3 8 degrees, 10 minutes, and th^tinall be the greater part. Alfo, takeout the Parallel-Sine of 22 dc-gtees, 27 mrnutes,

and that lhall be thequot;er extream required: Or, accordmgto tofoftf'nbsp;whole Line, 30 tor the greater part, and 18 for the lefs. Alfo by confequence, having the mean,or greater part, make it a parallel-Sine of3Â? degrees, 10 mmutes; then Parallel 90quot;lall be the whole Line, and Parallel 24Pegrees, 27 minutes, lhall be the lefler part And laltly, having the kaft part, make it



??? [ ] it a Parallel in aa degrees, minute3;then Parallel podeg. lomin. fhall be thewhole Line; and Parallel 38-io,the greaterpart. The Ufe whereof, you fhall have after-wards in the tith Chapter, about thecut^ting ofl' the Platonical Bodies. Sea. xr. Three Lines or Numbers given, tofind a Fourth y in Geometrical Pro-portion s or, the J^le of Three di-reB. X. In all Queftion s of the Rule o?ŽThrti,there be three terras propounded, viz. twoof Suppofition, and one of Demand. 2,nbsp;Alfo note, that two of the terms pro-pounded, are of one denomination, ( or ateaft to be reduced to one denomination) andone of another denomination.

3.nbsp;Of the three termes propounded, (indiredl proportion ) that of Demand is al-wayes the third term, and one of the termsof Suppofition, viz,, that of the fame Deno^mination, with the term of Demand, is al-wayes the firft ; then the Other of Suppofiti-on left, muft needs be the f?Šcond term in theQueftion..



??? â€?nbsp;Tnbsp;nnbsp;fnbsp;] 4. ??n dirett proportionnbsp;J As die is to the lecond, fo is the third tothe fourth term required. 5quot;. Having difcovered which be the firft,^â‚?cond, and third terms; If the firft andthird term be of divers Denominations^they nmft be reduced to one Denomination,quot; it c????uiot be done on the Line in the ope-I'stion, as many times it may j At ihu6 for ??f one pound coft two IhiUings, whatflxall 30 ounces coll ? Here you fee that the term of D-.Tand,30 ouncesgt;,i. the third term^is not dire?Št-ly of the fame Denoiniiiation with onepound, the firft term ; but is thus to be re-duced to ounces : Saying; If I

(Jounces coft 2 fhiUmgSj what lhall30 ounces coft? ^s â€” pd. Thus the firft and third terms, arebrought to one Denomination : Alfo youfee t ut the Demand or Qilt;eftion,t/;*,. Whataiall 30 ounccs coft? is joynedtothe thirdterm ; and alfo that 16 ouncÂ? the firftterm, is of the fame Denomination ; there-fore the 3 X. muft needs be the fecondand the Anfwer to the Queftion istl'cfouith. Having thus difcovered, which arc^ ^ firft, fecond, and third tei-ms, and re-Knbsp;daccjJ



??? [ IJO 1 duced the firft and third to the like Den(gt;minacions ; then the work by the Line ofNumbers is alwayes thus ; As the firft, to the f?Šcond ; fo is the third,to the fourth. Or the Extent of the Compaffes upon thetine of Numbers, from the firft, to the f?Š-cond ; fhall reach the fame way, from thethird, to the fourth required. As I lt;?? ounces is to 2 x ; fo is 3 o ounces to Or, 2 ?’ I, or 9 pence. -AInbsp;-^Lnbsp;^ , Kit 6 ounces is to 24 ; fo is 30 ouncesto 45 i ; which is ^s. â€” ^d. as be-fore. But by the' Line of Lines or SetSlor,if you will work on one Scale only, youmuft confider which term of the firft or f?Š-cond is biggeft ; for you muft alwayes or-

der it fo, quot;that the Parallel work muft bethe largeft, (or at leaft fo as it may bewrought) and as much as may be, that thefourth-term may be a Latteral Extent, asthe firft alwayes is ; for then it is wroughtthe fooneft, and alfo the exa??left, . Yet by this Inftrument, you need noSmuch care for thefe Cautions, having feveralScales of Equal Parts, to begin and end thevork on, you are freed frOra that trouble. . -- - Ji



??? Whtn the f?Šcond terra is greater then the firft, then the Work is wel?Žperformed thus, two wayes.As the Latteral firft x6 ' C As Latter??l third 5 a from a Icflef Scale.To the Parallel f?Šcond 02 (^or J To Parallel firft idSo is the Latteral third 30 ( elfe j So Parallel f?Šcond 2To the Parallel fourth J ^ To Latteral fourth j?-!^ by the fame Scak;Or, As â€”f?Šcond, to quot; firft ; So .z^ third, to â€”â€” fourth j by a lj;fsScale alfo, if need be. But when the f?Šcond term is lefs than the firft, then die work is per-formed thus : If f o Foot of Timber coft 40 what fhall 20 Foot coft ? As â€”jd 20 footTo = ift jofooftSo = 2d 40/hi//.To fâ€”4ch i(S Aille As the

Latteral f?Šcond 40 To the Parallel firftnbsp;jcr Or asSo j's the Parallel third 20( before;' To the-lanersl fourthnbsp;jg ?Ž S â€?J?? ?‡. ??



??? [ 132 1 8. Thus you fee feveral wayes of work-ing: but for Beginners, I would advifcthus, briefly.' Firft, cither to oMerve this Rule of chang-ing the terms, from the firft to the fecondgt;Wx..To take the fecond Latterally, and makeit a Parallel ift the firft; then the Parallelthird gives you a Latteral Anfwer. Or elfeCO work dire??lly, as the firft to the fecond,and fo be content with a Parallel Anfwer,which you may alwayes do with th?Š helpof a fmaller Scale, when need requires it. Noit the Figures of Operation, by thefriangulcr Quadrant. Sea. XII. 'The T{ule of Three inverfed. The Rule of Three inverfed, or theback-Rule of Three, is, when the

term re-cruited, or fourth term, ought topoceedfrom the fecond term, according to the fame)roportion, that the firft teri^i proceedsjpmthethir^



??? 'As thm for Example Car. Hour. Car. Hour '.20.nbsp;10. 32. I. 2. If 20 Carts carry 60 Square yards ofEarch in 60 hours, how many Square yardsof Earth fhall Io Carts carry in id hours? Here it is apparent that fewer Carts mufthave a longer time to carry the like quanti-ty ; therefore to the fame time muft lefsWork be allotted, as in the work doth fol-low. Car. Hour. Car. Hour. 20, x6. 10. 32. 1. 2. 3. 4. For if yoy extend the CompafTes from 10to 20, terms of like Denomination, vU.that of Carts'; the fame extent applyed the^Â?^ntrary way, from x6, the time' required,20 Carts, fhall reach to 32, the time'acquired by 10 Carts, to carry 60 Load. For

Note, as in the former Rule of ThreetUredV: ^ok how much the third term is greaterK znbsp;than



??? than the firft ; fo much the fourth is greatejthan the fecond. cmttrarliy. Look how much .the third term is lefsthan the firft, by fo much is the fourth termlefs than the fecond. jis thufin Numhers. As 2 is to 4, fo is 6 to 12 ^ for as 6 thethird term, is thrice as much as 2, the firftterm ; fo is 12, the fourth term, thrice asmuch as 4, the fecond. Ani contrarily decrea/??ng. As 12 is to 6, fo is 4 to 2 ; For as 4 isone third part of 12, fo is 2 one third partbf 6. 2, But now in this Rule of Three in-verfcd, or the back-RuIe of three ; it iscon-crarily ordered, tfcaij ;. Look how much the third term is greater(or lefl??r) than the firft, by fo much is thefcairth term

lefTer ( or greater ) tlian the f?Š-cond. As thm in Nnrnhers. As y is to 60, fo is 30 to 2that is,If y is 60 d. How many fliillmgs is- â– nbsp;fence?



??? , [ ]pence? TheAnhveris,nbsp;Foras 30 is greater than j ; fo is 21 lefs than do. Again, as 2 is to 30 . fo is do to 5', inthe like manner. Pion. Viyes. P'ton. Bajes. 18. 40. If. 48. If i 8 Pioneers make a Trench in 40 days,how many Pioneers is needful to perform thefame in if dayes? As 40 to iy, fo is 18 to 48 : Here, asthe third is leffer than the firft j fo is thefourth greater than the f?Šcond. Barf. Dayes. Horf. Hnjesl12. 30, 24. 15, 2. A^ain, if 12 Horfes eat 20 bufhels ofProvender, in 30 dayes; how foon will24 Horfes eat up the like quantity of Pro-Vender ? The Anfwer is in ij dayes. 3. The manner of working this Rule^n the Line of Numbers, U

thus. Extend the Compafles from one term to'Uie oth:r of like Penominatiqn ; the fameK4 quot; extent;



??? ' C ] extent laid the contrary way froni the othefcterm, fhall reach to the Anfwer required. As in the lafl Example ; the e-.tent from12 to 24, the terms under the denominati-on of Horfes, fhall reach the contrary wayfrom 30 to ij-, the'number of day es re-quired. 4. Note, That by due confideration, thisback-Rule may be wrought by the Precepts,for the direct-Rule, Thus : InallQueflions of this nature, there betVr:e terms given to find a fourth; of whichthree terms, two are of one Denomination,and one of a different Denomination ; ofwhich, the fourth muft alwayes be â€? whichin the firft Rule of the tenth Seftion beforegoing, are called two

termes of Suppofition,and ontf of Demand. Nowhere you areto confider. That y. When the fourth term required, oughtto be greater than that of Demand ; whichby realon you may certainly know ;Then fay, ' As the leffer term of Suppofition is to thegreater; So is the terra of Demand, to his Anfwer,the fourth. Example^



??? : t ]Examfk; Men. 'Dajes. Men. 'Dajet.80. 12* 40. 24. 2. I. 3- If 80 Men do a Work ini2 dayes, howfoon may 40 Men do the hkc Work ? HereReafon tells me, that fewer Men muft have'ongertime; therefore the fourth term re-quired nmft be greater. Therefore, As 40 to 80, viz,. As the leffer term of Suppofition 40, to the greater 80 ;Sois 12, the term of Demand, to 24, theAnfwer required. But if the required term ought to be'eller, which Reafon will difcover in likemanner; Thenthfu: As the greater term of Suppofition, isto the leffer ; fo is the term of Demand tothe fourth term required. As 80 to 4.0, fo is 24 to 12 ; extendina;the CompaOes the

fame way from the thirdto the fourth, as from the firft to the f?Š-cond. But Note here, That you are not tyed to^oferve which is the firft, fecond, or third; but to confider only the nature of the



??? c xjS ] the Queftion, thac you may Anfwer accor-dingly j and indeed this way will, general-ly, taice in the dire?Šl Rule alfo. For alwayesin Direft Proportion, you may as well fay.As the third term is to the firft, fo is thefecond to the fourth ; as to fay, As the firftto the fecond, fo is the third to the fourth. Alfo backwards, or inverfly ; As thethird to the firft, fo is the fecond to thefourth; extending theCompaiTesthe con-trary way. As 80 to 40; Sois 121024. 8. To perform this by the Seftor, or ge-neral Scale and Thred, on the Quadrantal-fide, you may generally obferve this Rule ;Enter the fecond term taken Latterally, Pa-rallelly in the firft, keeping

the Secfor, orThred, at thac Angle ; then the Parallel-third, fhall give the Lacceralrfourth, La t- t e r a i. l y . p. Or elfe. As the Latteral-firft, to theParallel-fccond ; fo is the Latteral-third, tothe Parallel-fourth, Parallelly. And if the fecond be lefs than the firft,make ufe of a fmaller Scale ; ot change clieterras, as is ftiewed before.- Sea:



??? Sea. XIII. The Double or Compound J{ule ofThree, DireU andj^everje. Having premifcd the way to bring theâ– back (or inverfed) Rule of Three, to beper-- formed by the Rules for theDireft; andconfidering that the Double and CompoundRirfes of Three are alike by the Line of Num-bers ; I have therefore joyned them toge-ther in one Sedlion. 1.nbsp;The Compound, or Double (Golden)Rule of Three j is, when more than threeterms are propounded, or given. 2.nbsp;The Double Rule of Three, is whenfive terms are propounded, and a fixt terraquot;proportional unto them is demandedÂ? ^s thm; â€? If 6 Menfpend i8 /. in three

months;How much will ferve I2 Men for 6. months ? Or, again. . If two Barrels of Beer ferve 12 Men for14 dayes j How many dayes will 4 Barrelsferve 24 Men ? 3.nbsp;Tl^e five ^erms d/cn c.onfi.l: oftwoâ€? -nbsp;quot;nbsp;quot;nbsp;parts,



??? , c 3 parts, w/a.quot; a Suppofition, and Demand ; asin the Rule of Three dire?Šl. Thf? Suppofition lies in thefe three Num-bers firft propounded, viz,. If 6 Men fpendin 3 months j and the Demand liesin the two remaining, viz,. How much willferveia Mcn6 months ? Or in the other Example, viz,. If z Bar-rels of Beer ferve iz Men 14 dayes, are theterms of Suppofition ; and, how manydayes will 4 Barrels ferve 24 Men, are the terms of Demand? 4. The next work is to rank the threeterms of Suppofition, and the two of De-mand, in their dtie and proper order, forconvenience of Operation j which may bethus : Of the three terms of Suppofition,

thatwhich hath the fame Denomination with theterm required, place in the fecond place ;and the other two, one above another in thefirft place : Thtti ; r iS- 6. 3 126 And then place the two terms of Demandone above another in the third place. Onlypblerving to keep the Numbers of like Igt;Â?- nomi-



??? . . [ 1nomination in the fame ranks ; as lt;S Msn,and 12 Men in the upper rank ; and 3Months, and 6 Months in the lower rank jas in the Work is expreft. 5. When Queftions of this nature arttefolved by two fingle Rules, then the Ana-logy, or Proportion, is thm ; Optration I.As the firft term, in the upper Rank, is to the fecond ; So is the third, in the fame Rank, to ^fourth. Again, Operation II.As the firft teim in the lower Rank, is to the tburth laft found ;So is the other term in the lower Rank, to the term required.As in the firft Example j As d to 18 j fo' is 12 to 36 a fourth.Again, as 5 to 3 d ; fo is ^ to 72, the termrequired. f^hkh by the Line ef

Numbers, isthm wrought ;Extend the Compafles from d to 18 j tftfefame extent applyed the fame way from??a, fhall reach to 3d. Then again, extend*hc Compafles flom 3 to 365 the fame ex-tent applied the fame way from lhal?Ž'ifach to^j^t.^ term ttxj^ii?Žd, quot;..... ' â– nbsp;Bt



??? c 142 } the Tr??aÂ?iu?Žer QuitirSHti or SeBorithus ; '6. As-18 = fo is = 12 to â–  36. Again, As â€” to = 3 ; fo is â€” lt;5 to-72,' the term required. Or elfe work it Parallelly, obferving thefame order, as by the Line of Numbers,thus ; As-6 to=ri8; fois -I2 to the fourth term. Again, As â€” 3to=:3lt;?Ž; foisâ€”â€”the fixt term required. The Double %ule of Three iÂ?verfed. 7. In the other Example, is cot^rehend-cd the double Rule of Three inverle â–  which tuns thus 5 If two Barrels of Beer, ferve 12 Men 14dayes; How many dayes will 4Barrelsferve 24 Men ? . If you Rank the terms, according to thefornxer Precept, they will ftand thus :

2â€”14â€”4 or thus, 12-14â€”24I? 24nbsp;24 8. Which



??? . .TTT B. Which if you work according to thffback-Rule, the way is thus j Operation I. Extend the Compafles from 2 to 4, terms like Denomination, viz,, of Barrels j thefame Extent applied the contrary way from^4, fhall reach to 7, for a fourth Propor^tional., Operation II, Again, Extend the CompafTes froni 12 to7, the fourth laft found j the fame Extentfliall reach the contrary ^vÂ?y, from 24 tg14, the number of dayes required. 9. But if you would reduce this, to bequot;wrought by two firtgle diredl: Rules j youÂ?auft confider the Preeept Rule, the jth andâ€?lt;5th, of the Eleventh Seftion â€? and the termsof Suppofition and Demand â€?

and the in-creafing, or decreafing of the fourth terra,5vhich is required. jis thusi Firft, I part this into two fingle Rules*'ihus: OperattoH I. If 12 Men drink 2 Barrels in 14 dayes,tlien 24 Men may drink 2 Barrels in 7 OftrM



??? ' C H ] Ofiration ll. Again, If 1 Barrels laft 24 Men 7 dayes,'4 Barrels will laft them 14 dayes; the An*fwer to the Queftion required. Here by the lt;Sth Rule, where the Numberfought is to be lefs; As 24, the greater termof Men, is to 12 the lefs of che fame Deuo-nomination; So is 14 to 7, the fourth.jigaiÂ?. As 2 the lefTer terra, is to 4 the greater of Ithe fame Denomination ; fo is 7 to 14, the ,Anfwer required, by the jth Rule of theiithSedfion. Or lift thm; As 2 to 7, fo is 4 to 14; that is, the Ex-tent from 2 to 7, fhall reach the fame wayfrom 4 to 14, the term required. To work this by the Trianguler Qua-driaiit, or Sedor, the

general Rule in thisSedfion, Ruled and 7, giveth fuflicientdi-rc6fion. quot;ID. The Rule of Three, compounded of' five Numbers, is no other than the doubleRule of Three ; and is,or for the moft part,may be wrought by one Operation, havingprepared the Numbers by Multiplication,for that purpofe : Which two Multiplicati-ons by the Line of Numbers, though they , are



??? ; , ins] are prefently wroughc, yet the two Rulesof Three are done as foon j fo that theCompoupd Rule, ii here qf no advantageat all, therefore ! might wave it ; yetBe-caufe the only difficulty lies in the order-hig the (^eftioii, I fhall propound it, forthe addition f??k?Š of another ExampleyVihichJSthls; if the Carriage of 2 hundred weighty30 niiles, eoft. Â?f. s. What will the Carriageof y hundred weight colt for looriiilesKThe Numbers Ranked, according to thefirfl Precept, will ftand thus; as followeth. c. 2- C. -f- S. -4- â– 10 1?›0 ri. Then for th?Š Operation, multiplythe two firft Numbers one by the other â€?Js 2 times 30 is 60, which is the firll

term ;and let the middle Numbet be the fecondterm ?Ž and the Produft of the two laftC multiply^ed tojiether ) for, the third term :1 hen the Numbers being fo prepared, Ar,As 60, th?Š Produa of the two firltNumbers, is to 4, the middle Num-gt; ber ; So is yoo, the Produa of th?Š two laft,to 53 -I, the Anfwer required. tnbsp;. Hj



??? By the tine o^Numbers, the Extent .frQoi60 to 4, gt;vili reach the fairte way from 590to 331, or, tliirty three fliilHngs and fourpencc/the price of 5 hundred .weight,- ca|-ried.iqq miles..nbsp;. r Not?Š, This Rule ferves when it is pei-for- |hied by the Compound Rule gf Three di-red. 12. But if the inverfe, or backer Ru\e ofThi;â‚?^,be u;fÂ?d in theworjcÂ? then Qpcrawthus:nbsp;, f â–  M in th?š following Exavfple, Â? mi'Mt-. A Merchant liath received io/. lO/. ,for the Intereft of gt; certain fum of Moneyfor fixManths.; and he rccei??id after therate of 61. for . the ufe of an hundredpound in a year ; the Queftion is, howmuch

Money Was Principal to io /.â€”rip s.for 6 Months ? Fu-ft, 1 range the Numbeis, according tothe order firft propounded,'; in the 4tH:I\4lÂ?of thg 12th Section, as folloj^eth; Mon. \2.- 6 lib..100- 10/. 10 i.; ?  tz6



??? [^47] ^ Then I obftrvc diligently, whether theinverfe Proportion be in the firft or fecondOperation, or Line, as thus in this Quefti-on it is in the lower Line j therefore afterjlie Crofs Ivlultiplicad??n, it is to be wroughcby the fingle inverfed Ruk of Three 5 butgt;vhen the Inverfe Proportion is in the uppeicâ€?â€?ine, it is wrought by the fiugle Rule di-Â? iea. 6 'â– â– â– icQ-i-tio-rio 6 12 125 Then I multiply the double terms a-^ofs i that is, the loweft on the right-handby the uppermoft on the left ^ aÂ?d the up-gt;ermoft on the right, by the loweft on the; As thus :f by 6, which makes'3lt;f, tobefet.undero , and 12 by 10-y, or 10/. ( which isand 10 s,) and

fet it under 10 : thenlay by the inverfed Rule, thus ; *nbsp;,quot; ?’Â? boih As 125 t0 3(J, fojs ioo to 550, t\iQ thefe theAnfwer demanded ; So that lyo/.gal will^Md ro - .0 JJ .'Months , f/^SJ/ti the Extent from i2lt;J to 3 (S, fhall reach lower iviijfe contrary .way from, 100 to jyOjtheÂ?quot;incipal Money required,nbsp;. Â? ^ 2nbsp;Whicli



??? [ ] Which you may more readily prove Byrcafoning thus: 13. If 3/. be thelntereft of lool. in 6Months, to how much Money fhall 10 /.10 s. be intereft in 6 Months ? uork, thta ;. The Extent of the Cdmpafles from 3 to100, lhall reach the fame way from 10/.HO/, to 350, the Principal Money an-fwering to 101. â€” lOs. the Anfwer re-quired. Bjuhe Line of Lints, mrkjhtu; As â€” 3 to = io, ibunted 100;So is-ID at the firft i ne.xt the Cen-ter, to = 3 Jo. Or, As â€”100, to = 3 i fo is = 10^-Â?0 â€”Â? 3yo. Sta. XIV: ; the^ule cf FellQ-S^jhip, J. Rules of Plural Proportion are thofc,by which thole Queftions arc refolved,which require inore Golden

Rules than one ;aud yet cannot be Refolved by the double( Rule of Three, .or ) Golden Rule, which^vjis laft mentioned. 3. Of



??? [ H9 1 Of thefe Rules there be divers kindsaad varieties, according to the nature of the^^eftion propounded ; for here the termsgiven, are fometimes four, five, or fix, ormore; and the terms required alfo morethan one, two, or three. 3.nbsp;The Rule of Feilowfhip, is to difco-^er the Gain or L06 of every Partner in theStock, by their feveral Stocks, and thewhole gain or lofs of the whole Stock. Alfo obferve, That the Rule of Fcllow-fliip may be either ftnglt or ionhle ; of bothvvhich in order. 4.nbsp;The fingle Rule of Fellowlliip is, whenthe Stocks propounded are fingle Numbers, As thut far Examplt. , ABC and D, reprefenting the Names of'4

Men, pur into one common'Stock 1001.to trade withal: A puts in 10/. B puts in20/ C 30/. and D 40/; and with thisStock, in a certain time, they gained 10/.or 200 s ; Now the Queftion is,what oughteach man to have of the 200 s. that mayproportionable to his particular Stock ?y. The Rule of Operation is, firft, byAddition find the total of all the particular^tocks, for the iirft term ; the whole gainV lofs ) , for the fecond term ; and each,L 3nbsp;paiticuquot;



??? [ Ip 1 ^articular Stock for a third term ; and re-lating the Rule of Three as often as there3e particular Stocks in the Queftion, youftiall bring forth , or find out, as manyfourths for the particular gains ( or lofte^)of each particular Man required. As' thm for Itt^anci. The fum of the four Stocks are too I).fhe whole gain is lO/, or 200 For the Extent from 100 to 200, fhallyeach from 10 to 20, and from 20 to 40,and from 30 to 60, and from 40 to 80^the particular gains due to A B C D, whichwas required. 6. For proof whereof, if you add 20,40, (Jo, and 80 together, they make up300 ?’, or 10 / J the w^lc gain of the Vvhole Stock.

-nbsp;7. ThÂ? d



??? t ??fl ] 7. The iouble Rule of Fellowfhip \s;when the Stock? propounded are-doubleNumbers. As thnfforExamplt. A B and C, holds a Field in csmmon,for which thef pay 50/. a year; and iuthis Field, A had ay Oxen went 30 dayes;B had ty Oxen there 40 dayes ; andChad 20 Oxen went there 40 dayes : Whatought each man to pay for his part of theRent, w??i. yo /? Here you fee the Stockypropounded are double Numbers, as ofOxen, and their dayes, or time of feeding ;3S2y amp; 30,: ij amp;40, 20 amp; 40, beingdouble Numbers. B. The Rule of Operation is thus, ia th?doyble Rule of Fellowfhip : Multiply.the double Numbers, fevcrallypne

by th?Š Other, one after another, andtake the fum ??f their feveral Produ6ls, fotthe firft term; and the whole gain or lofs,for the fecond term; and the particular Prorduifts of every double Number, for thethird term, one after another: This done,repeating the Rule of Three, as often a$there be double Numbers, the 4th termproduced from thofc Operations, fliall beAnfwers to the Queftions required, viz^,% quantity of each liians gain or lofs. L4



??? [ ] ExampleÂ? ^S ^ A's Qxen and time of ' feeding, multiplied, is - ' jy ^ 40j B's Oxen and time of feedmg, multiplied, is â€”-â€”20 amp; 40, G's Oxen and dayes of gt; feeding, multiplied, is-j _ JheSutn--z As 2?ŽfO, to ' 50'â€? fo isquot; 9* To wojk bytheLineof?ŽS[umbers,theExtent of the Compaffes from, i to iy, fhalj??,each the fame way from 30 to 7 jo, the firftProdu?Šl: of a A's double Number,or Stock. And as j to ij, fois 40 to 600, th?§Produ?Št of B's double ISumber,and Stock. And^as I to :?§o, fo is 40 to 800, theProdudlof C's double Number, aiid StockWhich three Produis added , make21 JO, the firft term ; and f o rs the

f?Šcondterm j and 7yo, 600, 2nd 8oo,,the threeProduas feverally, the third term. Then,^ The Extent from zrjo to jo, lhall reachthe fame way from 75-0 to 17-4.5', or 17 /.9 f. And from |oo tcgt;:i^-pej or i j l.-j?§f^'nbsp;' ' ^ â–  Aitd'



??? And from 800 to 18-60, or 18 I. - 12 squot;,the feverai Anfwers required ; which beingadded together, make up jo/. the' whokRent to be paid among them. There be other Rules of Arithmetick, asthe Rule called t^lltgation^ Medial, andAlteruate, and th?Š Rule of Po?ŸtioÂ? or Falfe-fgt;9od j 'iii tjie working of which,arc fo manyCautions in ordering the Numbers, beforeyou come to the proportional work, that itWould make the Book more bulky than ufe-ful; therefore I fliall wave it, and refer youto the particular Books of Arithmetick, asthat of Mr. iJ^ear*/, D^f, znd Meilis-, orthat of Mr. fvingate Natural and Artificial,having in it plenty of Examples i

and o-thers alfo, as Johnfous, J aggers, ox MooraArithmetick, any of which exceed thebounds I intend for this whole difcourfe;I fhall therefore pafs on to the Rules ofPraftice, in feveral kinds, as meafuring Su-perfecies, andSohds, and Rules of doubleand. treble Proportion and Queftions ofIntereft, which are tedious by the Pen,Without the help of particular Tables, andvery eafie by the Line of Numbers, as willfiilly appear in the next Chapters.nbsp;' CHAP.



??? A A A A AAA A A Ap A A A A A A CHAP. VII,quot;The ufi of the Line of Numbers inmeafuring of any k^md of Super-ficial Meajw?. THc Meafure chat is commonly ufed inthis Work, is a Foot-Rule, dividedinto lOO parts; or elfe into 12 inches, andthofe iirches into halves, and quarters, orSpares; or inches and loparts: but inregard that the Numbers do n^aft fitly a^gree to the IOC parts of a Foot, it will beconvenient here to fhew how to reducethen, or any other Frailion, from izs.toâ– JO X. or any other whatfoever, from oneFraftion to the other, which by the Line ofumbers is quickly done; as thusr, from i z*to 10'. ReinBion,

Extend the Compafles from one Denomi-nator to the other , the fame Extent fhallreachthe fame way from, one Niiraerator to.the other. Exmflf*



??? Cx55]SxamfU. As 12 to ID, fo is 6 half of 12, to |half of 10. AgMn. As 120 to 100, io is 30 a 4th of 120,to 2f a 4th of Which two Lines of Inches f and Foot-Meafure,areufuallY fet together on Rules,for the ready way of Redult;Shon 6y Occulariufpecficn, only in this manner, m in tht Fi-ciirei And the like may be for any thingWhatfoever, as Mr. Edmoni Winigate hathlargely fhewed in his Arithmetick. WhichLine being next to the Line of Numbers. onyour Rule, will be very plain and ready inthe ufe of the Line of Numbers fot feCt andinches, or fliillings and pence; and the fameRule of Redudtion, ferves for all manner ofFraaions : For as the

Denoitiinator ofone FradHon is to the Denominator of theother, ( which in the Decimal work is al-wayes a unite, with one, two, or moreCyphers) fo 15 the Numerator of one, tothe Numerator of the other. And Nott, That the operation of Decimallumbers, and their Fraftions, is no otherthan whole Numbers, except only the cut-^^quot;g off fo many Figures as there is Frafti-'nbsp;ons



??? pns m the Multiplicator and Multiplicand,after any Multiplication as in the follow-ing EAraiwp/?/ will appear. This being premifed, I come next to theWork. â€? Problem I. The breadth of an Oblong Superficies gi-^ven in Foot (^teafure, to find how muckin length ma^es one Foot. The Extent of the Compaffes from thebrkdth to I, fhall reach the fame way froigJ, to the length required. Example 7' â€? byroad. As 7 to I, fo is I to I Foot and parts. The breadth given in inches, to findhew much make a Foot. As the breadth in inches to 12, fois 12to the length of a Foot in inches, and 10parts. Sxample. 'At 8 inches broad, you muft

have 18, inches to make a Foot; for the Extent fromSto 12, fhall reach the fame way from-x210 18. â–  T0



??? C 3 To werk.thtfe two hj tht Lint of Llntil f As â€”t to =7, fo is =i to -1-43the length in Foot- meafure jBy JAs â€”fo is =12 toInches.^ â€” 18 j Or elfe, 'As â€” 8 to = 12, fo is â€” toâ€”18, thclaigthininchesi ^oblein II. Hxvifg t^he hreaiib of m Oblong Super'fides given in Foot-weafure, tofind hojt/AHchfsinaFoot-iotg. This isfoon wrought ; for in every Footlong there is juft as much as the btearfth is,either in .Foot-meafure or inches j for ipiece of Boavd half a Foot broad, and aPoot long, isjuft halfÂ? Foot. - Problem III. .Having the length and breadth in Foot-Melt;^{iirey to find the Content in Feet, The Extent from i to tht length, lhall'each the fame

way from the length to theContent in Feet. Exmpltt



??? C ] ExiWffle. As t to I foot 50, thc-breadcli; fo is i iitoo:, Iaparts,, th?Š ie^th, to 16 foot and?Šf patts, the Content irequired. The hreaitb giveÂ?iÂ? inches,nnitbe lengtkiu feet, tofni the Qontent in ff et. , As 12 to the brcadth in inches, fo is thekngthin fe?¨t, to the Content in f?¨et requi-???¨d. Exmfle ttt p inches hroai, anit i foot tong. The Extent from' 12 to p, fhall reach theiame.waj from ix to S fbot, 3 inches^or A. Co' Bj the Linie df Lints. Asnbsp;to 12 ; Sois-^j,, to.â€” 8-:. quot;B??t Not?Š, That in workirig this,and ma^'Jiy fuch-hke, it will be convenient to doubl?Šyour Scale in account, calhng io at theend 20, and every fingle figure as

muclimore, as to call i 2, and 2 4, amp;c, â–  quot; â–  ...... â– â– â–  Sf



??? So that in this Operation, the mrk,runs As â€” 11 taken trorriiiBf Liae-ÂŠf lines, counting i for i o as ufually,To , die h^if;(i)i-fc2,ieckoned double xquot;________rnbsp;I . -.ri? for 1.2:^ So is 4 i counted for 9, to â€”Â?Ig jj'jjc-tween the Center and i. Orelfithui; As â€” Jcounted for 11, is to = tfcounted for j2 J So is â€” p, to â€” 8 near the end, andas largeasipay be. Thus you may many times vary the man-tier of work to\ get ^he Aniwer latterally,and as large as may be on the Scale a^Lines,by dpublmgor halfing the Numbers, or ia-king the whole Number of quarters, or[wg a l?fs or a bigger Scale, as bath beenfainted, and fliall be more in

places coh^venieot, in the .following Difcourfe, to at-tain exaanefs and cafe, as much 35may be, attune and practice will demonftrate to the^Villing Pra^itioner in thefe Operations. . Problem iVi



??? its??] Pfoblem iv.Having the length and breadth Â?ivih 1Â?Inches to find the Content in SitferfidaU SqttartJnckm^'' . As X inch, tcf disWadtH in inches â€? foIS the length in inches, to the Content in Su-jperfidal inches. Example^ 20 ihches broad, and jiinches long.The Extent of the CompalTes froni i onthe Line of Numbers to 20, lb all reach thefame way from 3?– t0 72j the true Numberof Superficial Square inchcs in that Oblong, the Lint of Lines. .nbsp;jtf to counted as i * .is â€” ID counted as 20, toâ€”72, a^the largcft Extent. For Note^ The reafon that the Latteral72 and 3 are from the fame Scale in ac-count; and the Parallel i

and 20 countedDecimally, are from the fame Scale alfo, orelfe according to the Proportion by th?Š LineofNunibersj Asâ€”I torrao, Sois â€”to =72.Mere alfo is the fame advance Decimallyfrom I to 20, as before. Problem VÂ?



??? problem V. Having the length and hreaitbgivtn iÂ?Inches, to find the Content in Feet Sttfcr^ficial f As 144 to th?Š breadth in inches, fo is thalength in inches, to the Content in Feet Su-perficial. â€? Example at 40 broad, ani 60 long. For the Extent on the Line of Numbersfrom 144, the number of inches in one foot,to 40 the breadth, fliall reach from 60Wlches the length, to x6 foot ( and 26 inches.To count fo many inches on the Line, ob-ferve with me this way of Redu?Štion, thefoot and 4 is very plainly feen. AniNott^ That there is 10 cuts in this place be-tween 16 and 17 i and 10 times 14 is 140,which is near 144, the inches in a foot;

fothe Point of the Compafles ftaying at near 2lodis beyojid the half-foot, t count almofttwice 14, which is 26 inches for die Fractionabove I?– foot and Bj the Line of Lines. As -â€” 144 ( found between i and z'^^ar the Center) is to = 40 (at the figure 4)Mnbsp;So



??? [ 1 ^ ,So is half â€” 60, or the meafure from theCenter to to = S-jf, which is the half6f i6 foot and 26 inches : For if you hadtaken all 60, it would have exceeded thewhole Parallel Radius, where the Anfwerwould have been right itfi and better, buttaking the half, it gives the half alfo. Or elfe work, thm with n LatttralAnfwer. j^s 4 â€” 60 to = 5 144, So is all=4ctoâ€” c â€? If Asall â€” 40j to4 = 144; So is allâ€” 60 to â€” 33 and -tÂ? the double on â–  idand^y. â€? Note, That irt both thefe two laft worbJngs, the 144 is at 72,nbsp;is the half of 144; to make the work the larger. Bythefe the excellen^ of the Line of Numbers^over the

Line of Lines, is evident in thefekind of Proportions. And for difcoveringthe Reafon of thefe Proportions, .read thebeginning of the (5th Chapter, Seftion 3d, Problem Vl.



??? Problem V??i the length and breadth of an Oblong S??iperfictts hing giveny to find the fide of Â?Square eftal to it, bphe Line?ŠfNums.hers, _ Divide the fpace between the length andbreadth into t\\ o equal parts, and themiddle Point ihall be thehde of the Squareequal to the Oblong given, in quantity. Example, if a long Square, or Oblong, be 18 footone way, and 12 foot the other way j themiddle Point between i8,and iz is 14 andhftre-^ for 18 multiplied by 12, makesand 14-7 multiplied by 14-7, isnear2llt;S alfo. To do this by the Line of Lines is fltewed Â? large in the 7th Se?¤ion of the 6thChapter. . Problem VII. the Diameter, or

C??rcsimferenc?Šof a Urcle,iofind the Circ(tmfertnce,ofDiameter or Squares equal, or Infcri-ted, atd Content. For this purpofe there are certain Pro-^POrcional Numbers found our, Asthw^ ' If the Diameter of a Circle be ??ogt; thenMa quot; the



??? r ] Circ the Ptrlfera, or Circumfcreace, is 31 41;the fide of the Square equal t?? the Circle, is8-862, the fide of th?Š Square infcribed is7-071 , and the Superncial Content is78-^4 ; fo that any one of thefe being gi-ven, you may find out any of-thereftbytheLineof Numbers. Thns havine the Diamettrt tpfiÂ?itht CircttmfirtHCt. As 10 to 3142, fo is the given Diameterto the Circuinference reqi??red. Or, As lO to 8-862, fo is the given Diameterto theSquare equal. As 10 to 7-071,. fo is the given Diameterto the Square infcribed. As 10 to 30, fo is 78-f 4 to the Square oftheArea-of that Circle, whofe Dia-meter is 3 0. Or, To the

Diameterturning the Compaffes twice,



??? Diameter ^lo ooCircumference Vl iSquare equal 8Square within / 7 071'AreaorContentL78 54 Note, If the Circumference be firft given, then fay. As 31 42 is tothe Number 10 for the Diameter, or 8-862 for the Square equal; or to7-071 for the infcribed Square; fois the given Circumference to the rell. But to find the Area fay. As the fixed Diameter 10, is to the givenDiameter 30; fois the fixed Area for 10, viÂ?,Â? /S'HÂ? ^^ 707 â€” byturning the Compafliss txvo times. Or if the CWcumfertnce be given, ani I muU find the Area.As 3 i-42,the fixed Circumference,is to 94-2Â?? the given Circumference;fois 7 8-54, the fixed Area,anfwering

the fixed Circumference 7C'7,the Area M 3nbsp;required. o rn lt;u ja t; The. (J C3 I a Vnno S gt; â– fcC



??? [ 3 reqiiired, turning the Compafles two timesthe fame way. Thus by having five Centers at the fivefixed Numbers; or four Centers anfweringto the four fixed Numbers; for a Circleâ€?whofe Diameter is lo, having any one ofthofe y given, you may find any of the o-ther required. Thus you have eight Problems couchedin one; therefore be the more diligent tounderftand it. To work thefe by the Lineof Lines, obferve the former direftions,which for brevity fake I now omic. Problem VilliTh( Content of a Circle being given,to find the Vtmeter, Divide the diftance on the Line of Num-bers, between the fixed Concent, or thePoint

78-^4, and the given Content intotwo equal parts; that diftance laid the fameway, from the fixed Diameter, fhall reachto the required D ameter. Example. The Content bting 707-00. The half diftance between 78-y4, and701, fliall reach from 10 to 30, the Diar meter required. Problem iXj



??? Problem IX. Tht Cottttnt of a Circlt heing givtn, Ufind t he Clrcttmftrcncc. Divide tlie diftance between the fixed andthe given Contents or Area's into two equalparts, that diftance-laid from the fixedCircumference, fliall reach to the requiredCircumfereoce. , Example, A Circle, whofe Area is 707, fliall be54-26 about. For the half diftance between78-^4, and 707-00, fliall reach from j 1-42the fixed Circumference, to 94-26, theen-quired Circuinference. And from 8-862, ths fixed Square, e--lt;3Â?al to 26-j8 the inquired Square E-qual. And from ,7-071, the fixed Square in-fcribed, to2i_2i,' the inquired Square In--fcribed. Problan X. CertttiM

Ritles to meafnre feveral (jeomftntnl f igures SuperficiaUj, For the Square, the long Square andCircle, hatlibeenfpokento juft before; Allother Figurts arc to be reduced to a Square,^ to a long Squa?^^ and then meafured by^M^tiplication^ as bsfcre. M 4nbsp;Or



??? Or thus. Multiply the Diameter by it felf; andthen that Produft by 11: then laftly, di-vide this laft Produd by 141, and the pa-tient fliall be the Area, or Content, of theCircle required.Chcle. For a Cirek (othcrwife) thusMultiplyhalf the Diameter, by half the Gircumfe-renccj and the Produdl fhall be the Contentrequired.nbsp;. half- For a Hdf CltcleMultiply half theCircle. Diameter of the whole Circle, and a quar-ter of the whole Circumference togedier,and the Produft (hall be the Content.(Xuadrant, Por a Quadrant, or a quarter of a Circle;erthe ' Multiply half the Arch, by the half Dia-qtimer. â€žlecgr, or Radius of the Circle,

and the Pro- du(ft fhall be the Superficial Content.Lejfer- The like Rule holds for any ieffer fortiottT^'quot;- of a Circle, whofe Point goeth to the Cen-ter, vix.. to take half the Arch, and thewhole Radius, and multiply them together,and che Product fliall be the Content. Any Segment of a Circle given, to find,the true Diameter. Square half the Chord, and divide theProdu6t by the Sine, then add the Quotientand Sine together; the fum is the Dinneter^



??? C ] Chord is 24 J12. Squared is 144; dividedby 8, gives 18 in the Quotient, which ad-ded to 8, makes 26 for the Diameter. For any other Segmtnt of a Circle, find Segments;the true femi-Diamcter, and meafure it aÂ?before; then take out the Triangle, andthe remainder is the true Content of theSegment. SetCbdptr xj, iz. Or elfe thus, hy tht Line tf Stgmnts â– jaynti to a Ltnt of Numhtrs, inthis manner. To the Segment given, find the true Dia-meter, by Chap.Wh n, 12. Then havingthe Diameter, find out the Area, or Contentof the Circle, by any of the former Rules,then the Proportion or Analogy is thus ; As the whole Diameer is to 100 on

theSegments; So is the Altitude of the Seg-ment,whofe Area is required to a 4quot;quot; Num-ber on the Line of Segments, which youmuft keep.nbsp;ÂŽ Then Secondly, As I, to the whole Content of the wholeCircle given ; So is the 4''' Number, kept.Counted on the Numbers, to the Area of theSegment required. If the Line of Segments is not on yourHule, then this Tabic annexed, will fupplythe defea, reafonably well thus:



??? A Table m divide a Lin e of Segments, makjngthe ' -wholeCircle iQooo parts.__ _ A jr abl^ors^enti;; Sej.ipar] | Se^.Vfotrl jSegTlJiiTT^f^. 3566 - -ejSSi6850 37ignbsp;6921 3010nbsp;yoia 1148 127212961318 illl i|881411HjJ 1478 â– 1500lyzii?44 16731778 1881 19782076 7106 rm 72817370 _74f0 755b7642 7735 78297914 So il 1468 10 11 12I?â€?4 16 '9 20 21 22 Â?3 14 8022811982118327 8436 90 Ssj2866g87888gcÂ?9059 95 21712265 ^358 24^0 His 26301719 280718942980 3o6y3x5032143318 9172 93309505 9710 10000 ft) 100. i2- 7r 3892397'405041314^11 40 41904369444845^7 ,4606 46861 476(5 4Â?44'
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??? [171] The1gt;lamrterif the Circle, attfwerirÂ?to the Segment giveÂ?, being found out, Say,As the whole Diameter to loo; fo isthe Ahitudeof the Segment to a4thNunHher, which fought in the Table of Segments,or the neareft to it^ gives in the parts theNumber to be keptv Then again,^ As the whole Content of the Circle fixed,loo, is to the whole Content of theÂ?^ew Circle; fo is the Number kept, beingtne Content, or Area, of the fixed Segment,the Area of the Segment required* Example. Let the Segment of a Circle, whofe wholeArea is 314-2, and whofe Diameter is 20,ÂŽÂ?d let the Altitude of the Segment bey,4th part of the w hole

Diameter. Then fay, As 2-000, the whole Diameter given, is to 10000:So is the Altitude of the Segment 5, to2 JOG, the 4th ; which fought in the Tablef u^w'^u' Parts, s.vesi9-yo for a 5 th Number to be kept. Then agaiÂ?^As I, to 314-2, the whole Area J So isjY-yo, to lt;Ji-30, the Ai-ea, or Content of Segment required, Foi



??? [172] TrhngUtl For all manner of TriangliSyXOakx^l^ thelongeft fide (being properly called the baft)- by half the perpendiculer, and the Produ*^:fhall be the Content of the Triangle ; or aÂ?3 to the bafe, fo is the perpendiculer to the Gontenc, Ahmbm For z RbombtUy being a Figure likeÂ?Quarry of Glafs, containing 4 equal fidesÂ?and two pan: of equal Angles: And afiiFigure having his oppofite-fides Parallel ofl^to another j then the length of one fide an''the neareft diftance between the other tWoppofite-fides multplied together, fhall Wthe true Area required.For all other four-iided-figures,call'd Tquot;rd'being irregular

Figures; draw a LiP^'from one corner to the other, which rpakc^lit two Triangles; then multiply that Linealbeing the whole bafe of both the TriangleÂ?Â?by the-half fum of both the Perpendicylet'quot;and the Product fhall be the Content f^'quired. Or,nbsp;V For all Regular P9%flÂ?.f, or Figures,wH'equal fides, the meafure from the Center tthe middle of one fide, and the half fui^'of the meafure of all the fides multipUe'Jitogether, ftiall be the true Area, or Con^^''thereof. Trape-Xiaes. Reguht'FoUigons.



??? All othet Figures whatfoever, of howmany fides foever they be, may be reducedto Triangles,or toTrabeziaes, and meafuredas before ; which kind of Figure j Surveyorsand Builders oftentimes meet withal, intheir Operations, I Problem Xl. Tcr the m*[tiring of ok Oval, tbe heft my Ovals,â€?is to reiftceit ta d Circle thw J Divide th^ diftance on the Line of Num-bers, between the length and the breadth ofthe Oval into two equal parts; and tbemiddle Point where the Compafs ftayethon, fhall be the Diameter of a Cirde equalin Area to the Oval given. Example. quot;Suppofe an Oval be lofoot long(tranf-verfe) and 8 foot broad (conjugate) ;

themean proportion , between lo and 8, is8-9 J : I fay, that a Circle whofe Diameteris 8-9 f, is equal to an Oval of 8 broad, and10 long; And how to meafure the Circle,isihewed before. Of thefe Figttres. if the Content be lOO, then the fides of. JhefeRegul ar Figures are as followeth, and alfo



??? alip fo w pjoportion, is any odicr quantity^or content required. Ptrfeniic$Uer-Triangley 13^ 123.'TriaKgaltr-fiie, 15. 2.Square, its Side, 16,Pant agon offive Sides, 7.Hexagon of fix,nbsp;6. Heptagon of feveÂ?^ f.OUagon of eight,nbsp;4. NonagÂ?Â? of nine^ tDecagon of itn,nbsp;j. Half Diameter,or Radiui, f. Example at thiu â€? i mÂ?U have a triangle to contain 206,What7n*!t tht Sides be f The half diftance on the Numbers be-tween 100 and 200, fhall reach from 15-2to 21-5, the fide required. A^ from 13.123 the feed perpendiculerfor a Tmngle,wh6fe Area is 100, to i8-lt;J, ----------li, 100, CO 15-6, the perpendiculer of an

equilatteral triangle,tvhofe Area is 200. â– nbsp;^ o. 62,02.26. 0(fi m



??? if the Siits he glgt;ytK^ and you mnUfid tht Area, rv^k. thm j The Extent from the fixed-fide, to the gi-VCii-fide, fliall reach at two turnings, fronithe fixed Area, to the Area required. The Extent from iy-2, to 21-5-, fliall*each, at twice repeating, from lOo to 200. Problem XIL To m^e Oft Oval equal to a Cmlu havittgthe Diameter of the Circle, aud th?Šlength or breadth of tht Oval given. Set one Point of the Compafles in thediameter of the Circle found out on theIjioe of Numbers, and the other Point tothe Ovals length ; then turn that diftance^he contrary way from the fame Diameter-point, and it fhall reach to the breadth ofthe Oval required.

Example. T ij Lnbsp;of aQrcle be xo foot, I would have an Oval to contain as much as â– the Circle, and be 12 foot long j the Qpe- ty is, hovf broad muft it be ? Set one Point in 1 o, and the other in 12,^at Extent turned the other Way from 10,Â?iall reach to 8-54, the breadth of the Oval'Â?quired. ~ If



??? (1 Jf you'pleafe to alter the breadth orlength, yoii lhall foori find the length orbreadth accordingly. T} ^ork. this hy the Line of Lints, you mufiwork^by the DirtSiionsin the ytb StUiorttf the 6th Chapter, as thus; Firft, To find the Content of the Oval,joyn the length and breadth in one fum, toget the fura, the half fum, and difference,and half difference; then open the Seftor,( or lay the Thred on 6o|o) to a RightAngle ; Then count half the diflerencefromthe Center downwards, and note the place ;then take half the fum between your Com-pafles, and fetting orte Point in the lialf-difFerence, and extending the other to theother Leg, ( or

perpendiculer Line ) and iclhall fliew a Point, whofe diftance from theCenter is the mean proportional required ;which is the Diameter of a Circle, equal inArea, to the Oval, or Ellpjis given to bemeafured j as before is fhewed. To makf an Oval equal to a Circle* Take the guefled half.fum of the lengthand breadth of the Oval, and fetting onePoint in the Diameter of the Circle- andon the other Leg, fet at a Right Angle, theother Point fhall fliew half the difference, betweeii



??? L ^77 ] fcetwe?Šn the length and breadth of the O-''^al ; then if the mean proportional betweenthem be equal to the Diameter, you have^vrought right ; if not, then refolvinguponlength or breadth of the Oval, take morelefs, for the breadth or length according-ly : Herein alfo is feen the excellency of theLine of Numbers, in many operations. Problem XIII. Tie leafth aÂ?d hreetitb of any' Oblong Su2ftrficies given in F get, to ?‡nd the Con-tent in Tards. As 9 foot (the number of feet in one yard)to the length in feet and parts ; So is the breadth, m feet and parts, to theConcent in yards^ Example at Foot 6 Inches long%and-y Foot 6 Inches

broad. The Extent of the Compaffes from p to13 ?• the length, fl^all reach the fame wayÂ?romzl the breadth, to 11 yards and a^'larter, the Content. â–  ^ Nate^ That if you meafure by feet andquot;Undred parts, you fhall find this way ex-^^eding ready ; the Anfwer being given in^^â€?^ds, and hundred parts of a yard. Biit if^^^ have a yard divided into a 100 parts,â–  Nnbsp;to



??? 178 1 Then the Rnle it thui .* As I to the length or breadth, fo is thebreadth or length to the Content in yards. Example at ^ yards, 72 f*rts broai^and 5 yards, 82 farts long. The Extent of the Compafles on the Lineof Numbers, from I to 3-72, fhall reachthe fame way from y-8 2, to 21 yards 6$parts, the Content in fquare yards,and 100parts. By the Line of LinesÂ? As â€” y-82, to = I at 10 the end ; So is = 3-72, to â€” yardsi Or in the Example htf art* As â€”1 counting for 13, xSt0=p. Sois = 7i to-^iji; asyou count-cdatfirft. to meafure witha



??? ^nbsp;Problem XIV. Jht leÂ?frth uni ktadth of an) Wall, htlÂ?^^ivtn in feet and i go partj, to find howthanj Rffds of H^aUiKa thertfhaUbt at aBrick. lt;fni aH half thick. Pirft you muff Note, That foot and7 quarter, makes one Rod, ( or fo many fccc'^'naRod).nbsp;^ Wndly, Thar fet the Walls be half aof'ck, one Brick, t-.vo Bricks, two and ajalf, or three Bricks thick; it is to be re- ^^dth-d^'f^ and a half thick, as a ftan- ^ Thirdly Note, That this reducing to aquot;CK and half thick, may be at the mea-t'lng, or after the cafting-up, as you pleafe,3ppequot;nbsp;following will plainly As thus for Inftance 5 A In-ont, or fide-Wall of a Houfe is

torneafured, wherein the Cellet-ftory Wallfirft and a half thick j The Shop andChamher-ftory is two bricks thicks;le other Scones i Brick and a half thick â€?the Gable-ends i Brick thick. Tht N 2



??? li8oj: The Â?earefl way to meafure thU Wall^I conceive is thus ; 1.nbsp;The Cellar-ftory is lo foot high, butbeing 2 bricks and a half thick, i make it16 foot 8 inches high, by adding twothirds of 10 foot, to the 10 foot high?which is 6 foot 8 inches, in all 16 foot8 inches. 2.nbsp;The other two Stories, are fuppofed22 foot i but in regard they are two bricksthick, I add one third part of 22 foot,whichis 7 foot 4 inches, to 22 ; and it makes 29foot and 4 inches, the height of the Shopand next Story above. 'The other two Stories being a brickand half thick, need no aheration, whichfuppofe may be 19 foot. 4. The Gable-end, or Garret-ftory,

iÂ?any be, being but one brick thick ; you mufttake away one third part to bring it to ^brick and a half. Alfo if it be a Gable-endgt;Note, it is a Triangle, and you muft mea'fure but half the height, and the wholÂ?breadth, to find the Content j whi?hhei^may bey foot. The



??? [ iSi ] ..... The Cellar Story, Two next Stories,nbsp;29-4 Two next Stories,nbsp;ip â€” o The Garret,nbsp;y - o 70. f. Add all thefe fums of feet high toge-^Her, and they make 70 i then meafure thetÂ?rcadch, which is common to every Room,'he out-fide going upright, which in adouble Houfe may be 3 6 or 40 foot. 6. Then having gotten the Dimentionsfight by the Line of Numbers, As 272 i ( the feet in one Rod ) is to 40foot, the breadth of the Houfe j fo is 70foot, the whole height of every feveralStory, (reduced) to 10 Rod and 29 parts ;which 29 parts you may call a quarter of aHod, and 10 foot and a half. Tht reafon vehereof is

apparent thut:As 100 is to 272 -; fo is 29 to near 79 ;of which 79^68 is a quarter of a Rod, orof 100 is a quarter likcwife, which byLine of Numbers is apparently feen jP^quot;^*quot; ^^nbsp;72 of a ^ndred, which is near two and three quar-fo that here 2 j being a quarter of a N 3nbsp;Rod,



??? [ xU ] Rod, there is 4 hundred parts more in 19 'Then thm ; the double of 4 is 8, or, twic^4 is 8, aijd four times three quarters is thre^foot more J of \\;hich you muft abate fome'what (becaufe 72 ^ is not 7$, which is juftthree quarters) and all put together, makÂ?ten rod, one quarter, ten foot and a half'fcr if you ftjall divide the Produdi: of 40,niuhipHed by 70, which is 2800 by 272 jÂ?you fhall find the Quotient to be 10 rod,78 I, which is, as before, 10 rod, i quartefand 10 foot and a half. But note alfo by the way, That whenyou come to take out the deduftions for thedoors and w^indows, if any happen in ? jWall of two

Bricfcs and a half, or in twquot; 1Bricks; you muft add two thirds, or onfthird more to the Ipngth or bredth dne way; iand then cafting them up feverally, wheÂ?'they be of feveral lengths or breadths, yoiilhall do no wrong to the Work-mafter notWork-man : For true Anthmitick^ an4Geometry will he for no man, or ufe an/kind of partiality. This I conceive is as near a way, as aft/fuch bufinefs can be performed. But ifwill meafure every Story feverally, taki^f?account of each Story feverally in their thicl^rifles; then, after it is eaft up, the befgt;way, by the Rule^ to redijcc itj is thm j . A' d



??? â€? E ] As 3 half bricks, for a brick and a half,isto any other number of half bricks thick,over or under 3 i So is the Content at thatrate accordingly, to his Concent, at a brickand a half required. Example. X26p foot at f half bricks thick is 411for two thirds ofnbsp;which is 845, ad- ded to latfp, makes 21 if ; For the ExtentOn the Line of Numbers, from 3 to f, fhallÂ?â– each the fame w^ay from 1269 to2ijthe Number required to be found out,Oihirtvife tbw. To bring any kind of thicknefs, to onebrick and a half thick, at one operation, bythe Line of Numbers. For this purpofe, you muft ufe feveralPoints, as fo many gage Points, as in thefliort Table

following doth appear^ For half a brick, ufe3-00000 For I brick,----- 1-5000Q For I brick amp; a half, ufe i-oooo For 2 bricks,-:---- c/yoo For 2 bricks 8c a half,ufe o-6oaa' For 3 bricks,---â€” o-fooo For 3 briclts amp; a half, â€” o-428f For 4 bricks,--0-37 j o For 4 bricks'and 9 hilf, â€” 0-3 3 3 3 For y bricb,---Q-3000 N 4nbsp;For



??? [ ^84] â€?For f bricks and a half, â€” 0-2727 For 6 bricks,--.i--0-2joo amp;c. ad infinitum, Example at the 6 ordinary thicknejfes, tet a Wall be 30 foot long, and 10 footliighi andlft it be fuppofed of any of thefethicknefles following , from half a brickslength, to three bricks length in thicknefs}then thus in order, increafing, See, Fir?Ÿ, at half a Foot. For ^ brick. As 3 to 3o^ fo is lo to ICO foot, at IFor I brick. As ly to '30 ; fo is 10 to 200 foot, at I brick.For I -I thick. As 10 to 30; fo is 10 tQ 300 foot, atFor 2 bricks. As 0-75' to 30 ; fois lO to 400 foot, at 1For 21 thick. As 0-60 to 30 j fo is xo to foofoot, at|.For 3 bricks. As o-yoto 30 j

fois 10 ta tfoo foot,at i^.For 3 { thick, As 0-428^ to 30 ; fo is to to 700 foot, at IFor 4 bricks. As 0-3750 1030 j foisioto |op foot, at ?• -i.



??? [ iSy 1 And fo for any other thicknefs, as far asyou pleafe; which Points are found thus ; The Extent, from the number of bricks,any Wall is thick to 15 (or i and A ) fhallreach the fame way from 10, on, to theGage-Point required for that Wall,or Wallsof that thicknefs. Example. As 2 to I 4 ; fo is 10, to Or/yo, for2 bricks thick, amp;c. Laftly, having the Number of Feet iiithe whole work, to find how many Rodsthere is. Say, If 272 i, be one iRod; what fhall anyother Number of Feet make in Rods? The Extent of the Compafles from 1723,to I, fliall reach the fame wÂ?y,from theNumber of Feet, to the Number of Rods,and hundred Parts, or Rods,

and Quarters,and Feet. j as by the lt;$th, laft mentioned. Example. In Feet-, bow many Rods ? The Extent from 272i, to i, . fiialJreach the fame way, from ^269, to ip^od, and 36 parts of a 100 j or, ipRod* quarter,-and 29 foot, and a quarter of afoot. Xhe ip Rod, and a quarter, is feea plainly.



??? Â? J plainly on the Rule; and ay being a quar-ter,is 11 pares more ; for wch 11 partsmore, I fay, 2 times 11 is 22 foot, and 11,3 quarters of a foot is near 8 foot, whichput together, makes 29 foot, as before : Or,as the Compaffes fiandj turn them the con-trary way, from the Decimal parts, abovethe even quarter, and it fha}I reach to theodd feet above tbe quarter required. j.nbsp;Example, TheExtentfrom 272i, to 100; or i,fliall reach the contrary way from 10to29 foot, the feet above i of a Rod. 8. Obferve, That the Tyling, the Roof,the Floors, and Partitions, are meafured bythe Square 5 which is 10 foot Square everyway, or

10?– foot in Area. The Chimneysare ufually done by a certain rate for 9Chimney; or if to be meafured, thus arqthe height and b??eadths taken, gcc. Jf a Chimney ftand lingly and alone, notleaning againft, or in a Wall, the ufual wayis to girt it about j and if the Jauntes arebut a brick thick, and wrought upright overthe Mantle-tree to the Floor- then iVay,girtic about for a length, and the height of theStory is the breadth, at a brick thick,becaufcof the gathering together, to malte room forthe next Hearth above in th? next Story. But



??? C iM But if the Chimney-back 'be a Party^Wall, the Wall being hrft meafuKd, thenthe breft and the depth of the two Jautnesis one fide, and the height of the Story anoÂ?Â?ther fide, to be multiplied together, at abricked a half thick, or a brick thick, ac-cording as the Jauwies be, and nothing to beabated for the want between the Hearth andthe Mantle-tree, becaufe of the Withs^ndthickning for the next Hearth. For mcafuriMg tbt Shafts of tht Cbimneys. Girt with a Line, round about the Teflftplace ofthem, for one fide i and the heightfor the other fide, at a brick thick, in confi-deration of the Withs, Pargitting, andScaftblds. In meafuring of Ceiling

a foot broad,andthe length of the Vallies is alwayes to be al-lowed,more than the whole Roof; Alfo the above pr beyond Wbeii Rafters have their ufual pitch,which IS; when the breadth of the Houfe is12 foot, the Rafter is 9 foot long, which3 quarters of the Floors breadth, be it more,or lefs i then, 1 fay, that the Content ofPne Floor, and half fo much, is the Area oÂ?ihe whole Roof in Squares; to which is to be



??? [ i88 ] be added, the Vallies and Rafter-Feet, orEves, in Tileing. And alfo a Deduflion for Chimney-room, and Gutters, if any be. fVhicb mrk^ hy the Line of Numhfrs, isdont at one Operatio^,thiu j As 6666, is to the length of the Houfe ; So is the breadth to the Content in theRoof. Example. A Houfe 50 foot long,and 20 foot broad,is poo foot, or 9 fquare. For the Extent, from lt;?Žlt;?Ž(?Žlt;?Ž, to 20, fhallreach the fame way from 30.10 900. Alfo in meafuring of the Roof, as to Car-penters work, by the Square, there is to beallowance for thofe Rafters in the Dormers,and Gable-ends, on which no Tiles are laid,as over-work for

a particular ufe and con-irenience, more than need be in a bare Co-vering, or Roof. â–  Alfo in meafuring of Plafterers work inPartitions and Walls -, the Timbers andCharters, are not to be deduced out of therendring for Work only, except when theWorkman finds the Work and Stuff alfo,then fubftraft a lt;?Žth part for the (garters inthe rendring Work : But in Ceilings, the Sumquot;



??? [ 3 Summers uliidi are feen,are alwayes abated}and Doors and Windows alfo, unlefs by adue coaifiderate (or-an unconfiderate) bar-gain of ruigt;fiing meafure. Thus you have a brief account of the u-fual order,quot;ufed among Workmen, in takingthe Dimentions of a Houfe^, viz,. Brick-Work by the Rod j Tileing and Carpenters-work by the Square ; Chim_neys ufually bythe Fire ; And Plaflerers and Painters-Work by the Yard j Glafiers, by the Foot. There are many other things to be takennotice of in the Carpenters Bill, as Lintels,Mantle-trees, and Taflels; Luthern Lights,and other Lights, both Architrave and PlaiiVLights, Sky-lights, or

Cubiloes, ModilleanCornifli, and guttering Penthoufe Cormili,Timber-Front-StoryCellar-doors, andDoor-cafes; the Plank and Curb at theCellar-flairs, Dogleg-ftairs , and Open-New el-flairs, Canted-llairs, counted eitherby the fiep or pair ; together with the halfSpaces on the Corners of the open Newel-ftairs, theRaylesandBallafters, fmall andgreat Cornilh, Outfide-work and Partiti-ons, Ceihng Joyffs, and the Afhlering,Boarded Partitions, and Chequer-work ;back-Doors, and Door-cafes; Window-boards, and Wall-timber; Planks in thefoundation, Paking, Penthoufe-floors, and Penthoufe-



??? f h j^nthou{e-rcÂ?f j furring the Platfofm,Centerings for the Chimney, Trimmers^Gtrdets-ends, Ends of Breft-fummew, andPlate 5 and more the Hke, which will comein Adcompc to be rem^mbrtd and fee downÂ?ccordirtg as the Building is. Alfo, with due allowaiice into the Wairthat way the ends of the Joyfts are enti ed or'laid in the Wall, as thus t, If it be Framing Work is only mea-fured, then 9 Inches ought to be allowedinto each VVall, that way the Joyfts endsare laid J becaufe every Joyft, if welllaid,fliould have 9 inches, at leaft, hold on th?ŠWall. But if it be timber, and Boarding, bothto be meafured, then 6 inches only

is a com-petent allowance J becaufe the Tnnber isufually Vallued atone third part msre thanthe Boarding is. Alfo, As the Workman doth think onthis^ the Work-mafter may not forget todedti?Št for Stairs,and Chimneys alfo,whereWork and Stufi'ate both meafured ; thoughfor Work only it may be very well allowed^Unlefs the better Price make an allowancefor it. Natt alfo, that by the Line of Num-bers, you may readily find the length of theHips and Rafters, in a Roof of any large^ nefs.



??? t * X Â?Cfs, at (Tue pitchÂ? by this follotxing PtCHportion and Tabic. Tht Breadth of the Hottfe being 40 foot}and tkt Ends Square^ tht Length anijingles are, lt;Â? in tht Tablty 4t m ufudtrne pitch. feeti too par I whole breadth---4Â°-r-00 ^alf breadchi---ZOâ€”â€”00 ^fter-------â€” 30.....00 Hip-Rafter-------00 ??iagoiul Line---- - ^flDiagonal---28-2 8 Perpendiculer---22-3lt;?? Foot.Top HipAngWat con-------- Rafter Angles^ i at Top. deg. min.. 38-22 -nbsp;-38 con the Outftdeâ€” 116--12 Foot ---48-10 -nbsp;41- For Mj other HoMft,hy the Numbrrs thuimÂ?fcii Foot broO, The Extent of the CompaiTes from 40, the^J^eadthin the Table, to 18 the

breadth gi-fhall reach the lame way from 30, the*^afterinthe Table, to 13-50, the Rafter required^



??? ??equired* And from 3 the Hib in theTable, to 16-22, the Hip required. Andfrom 22-36, the Perpendiculer in the Table,to io-06j the Perpendiculer required. Andfrom f 6-5-7, the Diagonal in the Table, toif-48, the Diagonal required. The Anglesare alwayes the fame in all Roofs, fmall orgreat, as in the Table, being Square and truepitch. If you would have Direftidns for Bevelor Taper Frames, to find the Lengths andAngles of Rafters and Hips, you may haveit at large, in annbsp;to the Mirtour of t^rchiteEiftre ; or, Vincent Stamz,z,iyPrinted for mllUm Vifher, at the Poftern'Gate, i66p. By which Directions, and the SeÂ?lor,yoU

,may find any thing that is there fee down.As alfo, by the Trianguler Quadrant, Thredand Compafles. Note aifoi That having Inches-] and Foot-meafure together, you may prefently, byinfpedtion, find the price of one Foot, ha-ving the price of the Square, and the con-trary. Alfo,. having the 12 Inchcs on theo-ther Foot, divided into 8f parts (near), andfigured, at every 8 with 1,2, ihall reprefent pence and half,farthingsthen at any price the Rod, yoilhave the price of one'Eogt, amp; the contrary. quot;â– nbsp;Ji



??? C'93 i Let every Incb,Teprefeac one pound; and^ery 8th part, 2 flullings and 6 pence; 6t^very loch part, 2 fliillings 5 becaufe 8|^aIt-cro\vns,or 10 two fliillings, is 20 fliil-Imgs. . Examflt.Right againft 6 Inches and a half, fqr 61.Jo s J on this other Line, I find y pence ^rarthingsjthe price of one Foot, at 6/. lo/,?*rRod: And at 7 farthings p*rFoot,Innd near 40 fliillings, or 2 pound per Rod,Alfo, at 40 fliillings ptr Square, foundoa Foot-meafure, is 4pence } far- 'theT rnbsp;juftagamftit-oft O QUA?*



??? f ii'^t?Ž wmwdwwm^ CHAP. vm. The ufe of the Line of ^um*bersy in meafuring of Lan^by Perches and Mres. Problem I. \Atanj Itn^thof tht Lund, to find tietmdth of tht Acre, 1 N the Anfwering of this Queftion, iti^_ not amifs, but very needful to premifehow many Square Inches, Feet, YardSfPerches, or Chains (I mean a Chain ofFoot long) is contained in a Square AcreLand; for which purpofe, have recourfe ^the Table annexed, which is drawngreat care and exadtnefs for that purpofe. By which Table yoU may perceive, TbÂ?^6272640 Square inches are contained quot;one Square Acre.nbsp;^



??? r (looooo, or ) onehuftdredthou-â€?and Square Links of a 4 Pole Chain, niakc Square Acre. Square Feet, makcaSqii^rc Acfcquot;''nbsp;ÂŽ Slt;\mvc .And i7A2y 4 Square Paces, make a^lUreAcre. ^ And 160 Square Perch; make a SquareAcre. And lb Square 4PoIeChairi,makeonÂ?Acre. As in the Tabic you may fee. And 3097! Square EUs, make rticAcreof Land, Statute meafure. The O i
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??? [ ^97 1 TilÂ?! ffs^thÂ?. Ichgth of; the Land given in ?eet, Yards, Paccs, Perches, orGhajfis, isto the number of Square Feet, Yards_,Paces,Perches) or Ghams in'a Square Acrt^; So isi to the hreadth of the'Lind-fin thal-mea-fiire the length was given) to make a^ uareAcre : Seethi; 'â– ExMmfte's ^Â?f all thefe nica-furts in their order, viz,, of Feery Yards,^aces, Perches, and Chains.â– â– 'Suppofe'a Vi^ce of Land' 66o.fcttJong, or 22.0 Yards, or 13 2 Races, ^r 40I^crches, IjI'- iC'Chaim in kngth - whichSeveral meafures are all of the tame qAanti.ty ; I would know how much in brpdth I fiiufthavetomake a Sffuavfellare:? ' â€? 'Extend-

â€?'i^^'^fh ^'ven, viz,. 660 Feet, or 220 Yards, or 132faces,-quot;nbsp;Ghahis-f to 43J6d, Vot Â?tamp;or ta'4840^for Yar^s;Or to 1742, for Paces; or to tfio', %Per-dies; or to 10, for Chains ; To the Num-ber ill thtrTÂ?ii^fcr chatiiicafr?rc4n aSqamp;areAcrej .jhe fame Extent applied thcfamÂ?j^ay frofn-k,-fKall rea^htb cHe'Fect, Y^s,^acpsj Perches, or Chains requir^ â–  * I t Njftttbe mriii.- ji Ar tonbsp;tjie Feet-ill a Square ACTC; ' p 3nbsp;So



??? E ipS 1 So IS I, to the breadth in Feet ??C'quired. i, As 220, the length in Yards, to4840, the Square Yards in a Squaf?Acre J So is I, to 33, the breadth in Yards rc'quired' As 132, the length in Paces, 174a; So is I, to ij-2, the breadth in Pacesfought. 4. As 40, the length in Perches,to i6o j ,So is ?•, to 4, the breadth in Perches. , f. As 10, the length in Chains, to lO 5Sois I, to I, th?§ breadth in Chains r^^.quired. 6. As 17^, the length in Elles, f' 3097'ri 5kgt; is r, to i7.lt;5, the breadth in Eljes JÂ?'quired. Ttufn/rk^tbisbjthenbsp;faj ?Ž J. As the â€” 43J'lt;?Žogt; to = lt;?Žtfo5Sj w = 10, to f Latterally. 2. A?



??? - . r I As the Latteral 22a, to Parallel cnbsp;} IS Latteral i, to Parallel 22, (fingic^double, or four-fold). 3. Asâ€” 132 doubled, is to= 1742likewife doubled, becaufe it falls nearthe Center ;So is 1-quadrupled , uix;. 4, to=: i3-2quadruplccl, vix.. J2-4. ' llt;So, 10 = 40 ; 4. As . . , .So is = 10 fo'r I, to .â€” 4 Perch. 5. As â€” 10, .to r= 10 ; So is=r I -i- i,the breadth required.quot; If you would know how much breadth,at any length, fhall make 2, 3, or 4 Acres j A u I .'^'quot;quot;f^Jy AS the length given to the quantity of one Acre m that meafure, according to the1 able J So IS 2,3,4, or y, to the breadth rc*quired. Examffe at ^oPereb 1Â? l,â€žgth,,

TheEctent from 30 to ilt;jo, lhall reachthe fame way from 4 to 21 Perch, and 34100 (or J Foot, 06 Inches) the breadth^5 4 Acres, at 30 Perches in length. O 4nbsp;Problem



??? C ] Problem II.The length and headih '^tven in Verchthto find the extent in FercheSy of an}pfceofLaad. . . _ The Extent from ly .to the breadth inPerches, lhall reach the fanje way, from thelength io Perchey^ to the true Content inSquarePetches. â– â– vi:.- ,Example,â–? â–  - â€? f.As I to 5:0,.fo is 179 to ow the Gon^ tent in Square Perches. Problem III. - The length and breadth being given iit' Penhety 'to find the Content inSankreAcres.nbsp;. . The Ektcnt from j6o to the breadth irt1 crches, ILalbcach the iameAvay, fVom thefcngth in Pcrches, to the Content m Â§quarf .^I'Cr'vdÂ?. â–  â–  - â–  ' j . . I _nbsp;' ^ Examsle, ;

hsl^otoSOy fois i/p toy'-yg Acre's^pr 5nbsp;and -j j Perches. ^ â–  Vnbsp;froi^em iW



??? C^l ProWem -IVÂ? '^ht'ltngtb4niigt;uadtÂ?cf apuceef Linibeing given inChnfts, tofind tie C9Â?-^^t in Acres. The Extent from i, to the breadth in^hains, and loo parts, which arc Links,J^all reach the lame way; from the length'in^hains and Links, to the Content in SquareAcres., ;nbsp;â–  ;nbsp;- SxamfU. As I to y Chains, 5 2. Links, the breadth j So is 8 Chains, 72 Links, to 48 Acres,and 3p6o Square Links. â€? ^ . .Prohkm V. Hnvwg the Bafe and Perpend'icuter of aTnsngle ^ven in Chains or Perches, tof'Â?d tht Content in \Acres. The Extent from if you ufe Chains â€?t^r irom 320, if yourticafure by Perchesto the whole Bafe, fhall

reach the fame way'rom the whole Perpendiculcr, to the whole^oiitent of the Triangle ; or if it be a Tra-P'^jn, joyn both tltePerpendicalers in brie



??? C 202 Jnbsp;I Examplt, A$ 2 (for Chains) toj-tfj, the whofcPerpendiculer; So is 11-80, the whole Bafe, to cres, 42 Links, the Conten? of thewhole Triangle. Qr in Perches. As 310,to i4-5'5', the Perpendiculer in jPerxhes;nbsp;I So is 47-20, the length, or bafe Line, inPerches, to Aas, 24 Links, theContent in Acres. Problem VI.â–  The tArea, or Comtnt of a fleet of LaAgiven, that wof meafured by Statute'fyjbes; t9.find the Content of the fitÂ?'peee of Land in mod-land Hftafurej efCttfttmarj ActtSy pr Jrifh Acres. jpor.the better underfl^nding of this Pro-blan, i^is neceflary to defcnbe the feveralkinds and quantities of

Perches, which arCfpoken of by Authors, and ufed in feveralplaces; together with their proportion tlt;?the Statute Pcrch of ilt;5 Foot and a halffquare, London meafure.nbsp;' ' The kinds of Perches, are fiift Statute-meafure of foot ^ to the Perch, according I?



??? [ V Â?0 the Standard at GHild.Hall, or .the King'sMajcfties Excbtqfter. Secondly, Woodlani-nicafure, a Perch whereof contains i8 FootSquare of the fame London meafure. Third-Irifh Af^es, of 21 Foot to the Perch orPole. And laftly, Three forts of Cufiomary^ufed in feveral places of England, of 20,24) Chtfhirc meafure, and 28 Foot fquareto the Perch. As for the Proportions pne to another,that is, as 16 i, to 18, 20, 24, 28, orany the like whatfoever. But to find their diflerencp in Squares orScales, the Work is thus i. By tht Line ofNumhers, Firft appoint what Numberjn anInch ftiall be the Scale for Statute me^ufe,InS^ 1 appoint a Scale of join

au to iS,for iVoodUnd meafure, fliall reach the contrarytwice repeated, to^ n^l' that a Scale made to 2f-2 Perchof iSEootSquare; and in propor-ti-ontothatof xcSFoot-, at jopansVÂ?Â? Again, For irj/^Acrcs, which are met-lured by a Pole of 21 Foot to a Perch, thecxten? on the Line of Numbers from 21 to1, ftall rcach ( being turned twice the fame



??? fame way gt;from to ilt;J the quantityof the Scale lot Irifh Acres, to be in propor-tion to a Scale of 30 iii an Inch for Statute-meafurcj and fo for the reft, or any otherwsfeatfocver, as in the following Table. VM to 10 W H M K3 ts- O^c^-O M o o oo-t^ iJ M o 00 OV JL^^rVJ s. se n n - R.- 3 n ill 9 Â§ â–  - o -CU -PP quot; rw^wni-vvVO VM Â?J V 10 Â?0 Ngt; V M N H O ,00 a\ rOUnrwC^i, r t.i I 1 1 O. .M. OC^ W Oocto O quot;o O tJ tJ o amp; fr SIif â€? It -rj ~ -i a s ^? rr o 2oquot; rÂ? a- 'tr-o D



??? . ^nbsp;I ^OJ ] ^aitity of Acrcy found by Statul^Eimeafure,to Woodland, Infh, or Guftooia? '7) is 110 more but thus: Takfe the Acres, meafured by Statute-quot;vcafure, out oi tlie Scale of 30 in an Inchappointed for Statute meafure, and meafureÂ? in the Scale of 2^-22 in an Inch fotWoodland; or by the Scalc of iS-^y forIrifh Acres; or by the Scalle of 16-89 forCuftomary; and you fhall have the quantuty of Woodland, Infh, or Cuftoinarx,Acres required. ExmpU' c. Suppofe I have 30 Acres of Statute-mes-fure, how many Acres of Woodland,^^rifh,or Cuftomary meafure will they mafee ?Take 30 from the Scalc of 30 in an Inch,and on the Scale

of 2J-22,. it ftiall give2 j-22, for fo many Woodland Acres.; andw the Scale of 18-5 y, for Irifh Acres, itIhallvgive. i8-yj for fo many IHfh Acres ;and on the Scale of 16-89 in agt;nlnch for Cuftomafy^Acres, it fhall give 16-8^ for fo msiny Cuftomary Acres, at 22 Foot todie Perch or Pole, amp;c. . This bcin[^ thus fully prcmifed, to rvTirkthefe Queftion^ by rht L iiie otNuuibejs?nly: chc Extent crf'-the Corapa^'es fom 16-y,



??? [ 205 1 theFeet in a Scatute Pcrchj to l8 theFeer iij a Woodland Perch (or to 21 theF et ill an Irifh Perch, pr to 22,24,28 theFcer in a Cuftomary Perch ) lhall reachfrctn vO, the Acres in Statute meafure, be-ns twice repeated, to 25'-22, the Acres ill-Wooilaad meafurerequired, Src. tt being alarg?i:,Acre muft needs be lefsin qtiantity'Â? Which work is performed bytheback-^Rule of Three in a duplicated proportion. Problem VII. Having the Plot or DraHght of a Vieliyand tts CoHteMt in AcrUy to fiÂ?d hy whatScale it wa* Plotted 5 that by whatfarts in an Inch. Supplofe a Triangle, or a Parallellagtam,or long Square, do contairt

4 Acres and aIialf, which is fet down in figures thus,4-y o ; which if I ihould meafure by a Scaleof li irt an Inch, might happen to be 2-2^Chains one way, and i Chain, 2^ Linksthe other way; whith two fums being mul-tiplied together, make 2-y200, whereas itIhould be 4-5 000 ; Therefore iy the tine ef Numbers, ttgain the true Scale, do thm i Divide the diftance between 2-5 200,and 4-JOOO,



??? .nbsp;f 3 -â€”Â? 4-5000, into two eqml parts; that diftanaSi f ^ 'ig^tnbsp;12, the Scale I Jfalured hj^ fliall reach.to ilt;j, the Scale the^^otwasnadeby. Note, That if the Scale I gueffedat,8'ves more than Ilhould:have, then I have[00 many man Inch ; bm if Hs, j muftjiave more in an Inch, as here, which infal^quot;bly fiieweth which way, which is alwayes^ne fame way asypu divided the fpace, fromJhcjucffed Sum or Produdl^to the true Pro- fo this Rule may he referred the way todifcoverthe true fee of gujters Quarries ;the method whereof is thus: They are ufu-aUy cut to, and called by 8s, ids, 12$, 15s,Â?s, and 20s m a Foot, or any other

what Glafeof 8s, make a Superficial Foot; and10 quayies of los, make a Foot Superfici-i2ofthei2s,amp;c. ^ one firrnbsp;quot; Diamond form to ^nH Jn inbsp;^^^ Square quarries j and another for the Long'quarrls: The ^cute Angle of the Square q'uLies bemg 77 ^egrees, aad^ip m.nures . aad tnc ^curc â– ^ngle of the Long q^^iarnes 7 rie;.recs and minutes: The long i,s beiug juft 5 thnbsp;and 4 inches bi,Qad.; and Square joS, 6' rnciics long, and 4 inJics



??? fj??sllnbsp;! ??rich?Šs, and 80 parts of a too broadi This b?Šingthe ftanding Rule er Method,and thofe two fizes being known, I wouWfind out any other,, as 13 s, or 14Â?, or i/S;and the like. , 't)o th$u ; Divide the diftance ??n the Lin?¨ of Nmn-quot;hers, between the Content of fome knowHfize, and the Content of the inquired fize, jinto two equal parts; and that diftance laid |the rif^ht way from the fides of the knowflfize (increafing for a bigger, and decreafing ;for a lefs j fhall give the reciprocal fides o(the fize required, ExAmfU. Tht Sidts.Rangis, Lengths, aniJlriAdtkef Square lox, are at in the Table fel*lowing; and I would

have tht RangeStStdes, Lengthy and Brtadtb ef 14J, ;unufual Six^f, 'The Content of a Sq??ar?Š quarry of Gla^tall?Šd los, is a juft loth part of a FootÂ?which is I inch and 20 parts; or one lOthJ)art ??f a Superficial Foot, containinglortg inchesÂ?nbsp;' And the Content of the fize called 14sÂ?muft be one i4.th part of the fame mcafurOOr Foot Superficial, which is o-85'7i4, th^'IS o-gyy parts of one long inch in a ioo'^parts. The?



??? .'[209]* ^11, by the Line of Numbers, dividef jctpace between I-2000, the Content oÂ?. ^ aado-Sfz the Content of the 14sequal partsj tliat Extent, I fay,fam the fame way from 3-76, the Ranges ofpSÂ?iarc I OS, fhall reach to 3-18, the Ranges14s: And from 3.84, the fides ofllare los, to 3-2 j the fides of Square 14s ;And from 4-80 the breadth of Square las,J0 4-Of the breadth of Square 14s: AndTom 600, the length of Square los, toy-07 the length of Square 14s, the requifitesJgt;f the unknown Size required. And theÂ?ke for any other whatfoever. The



??? Jhe true of G la fiers parries, both Long and Sftm^J^ J. B. 16 6 o.nbsp;. ^ : Square Quarries 77 deg. i?§min. Long Carries 67 d?¨g. aa rriin. Co Rang. Si^es. bredth length Content- Content. Co Rang. Sides, br^th lenitb\ Contem. Content. ** In.100 In.ioo In.ioo In \ 00 Inc. 100 Tent- f 'n In.io:gt; /n.ioo In-iao In.ioo Inc. TOO Tens. ' 8 4 20 4 9 6 70 I JOO I 2^0 1 4 09 4 41 4 90 1 34 I 5QO X 2JO 10 3 75 3 84 4 80 6 00 I 200 I 000 10 :3 Â??Ž?Ž 3 Pf 4 38 6 J7 I 200 I 000 12 i 45 3 4 S 47 I 000 0 833 12 3 34 3 4 00 i' qo â€?I tOOO b 83? 3 07 3 3 P2, 4 po 0 800 0 667 ly 2 98 3 23 3 58 r 37 o''80o 0 '667 78 2 80 2 8d 3 ?Ž7 4

77 0 666 0 ffy 18 2 72 2 3 2d 4 9Â° 0 666 \ao\2 66\2. 7A1 lo 6qq. â€ž \o 500 20 U sS 2. 79 [l \ 65 .0 600 Vo 500



??? CHAP. IX. The ufe of the Line of Numbersin meafuring of Solid meafure,as Timber, Stone, or the likeSolid bodies^ Problem I. Ptctsf Timbtr hittg brtaitr eat vajthan the other, to f,d tbs fiit of aSquare that {haU be eqnal thmmto, be-ing called, Squaring tbt Picct. nothmg dfe but a mean proportion between the length and breadth oV the Oblong: ' ^s thw i Suppofe a piece of Timber is i2 inches in^cpth, and \6 inches in breadth ( and iqfoot m length.) the breadth, and xt the depth, mul-P 2nbsp;tipUed



??? a i 2 } tiplied together, make 192 ; the Square OtProduft of I (S and 12 multiplied. Now the fquare Root of 192, which isAearnbsp;is the fide of a Square,equal- , to 12 and 1(5, the depth and thicknefs of thepiece of Timber propounded. For if youfhaU multiply ij-Sj'p by i3-85'9, youlhall find 192-071881, the neareflRoor,you can exprefs in 5 figures, and an in-different true mean proportion, between12 and the depth and breadth j fo thatin fine, 13-86, is the fide of a Square,nearly equal to 12 and 16, whereas thedoubling and halfing, the old falfe wayjgives full 14. ' To work this ly tht Lint of Numbtrs^is thus'. Divide the

difiance on the Line of Nuffl''hers, between 12 and 16, into two equalparts, and you fhall find the Point to ftayat 13, .and near 86 parts, the Anfwer re-quired. The way of doing it, bj the Line efLines, is fhewed in the VI Chapter, and7th Propofition, either by the Se6i:or, or Tri-anguler, Quadrant, and therefore needslepeijtjon jn this plaÂ?e. Proyem



??? C 3 Problem II. 'At My quot;Bre/dtb ani Depth, or Square}Ktfs, to find hw much makfs a Foot (ifTimber. I. If the Timber be fquare (or fquared)*henthe way by the Line of Numbers, isthtti^ Firfi by Foot mtafurt. Extend the Conipaffes from the fide of chefquare to the midd e i, the fame Extent ap-plyed, or turned twice the fatae way fromI, fhall reach to the length that makes aFoot of Timber, at that fquarenefs.Example, Suppofe a piece of Timber be yo of a lOO(or Â?inches) or half a Foot Square (whichis all as one) Extend the Conipafres from j I (fonvards) the fame Extent being turn-ed two times, the fame way from i, fhallreach to 4,

being 4 Foot, or 40 fuch part?Â?whereof the fide of the Square was j. â–  . 2.nbsp;fame again by Inches. The Extent frbm 6 to 12, fhall reach, be-ing turned two times the fame way from i z,to 48, the number of inches in length that,quot;lake? a Foot, at that Squareivcfs j being 48P 3nbsp;fuch



??? /nbsp;E2'4I luch paw; whereof the fide of the Squarewas 6. So that. As the fide of the Square, in inches, xs to12: fo IS 12 to a 4th, and fo is that 4thto the length of a Foot required, turningthe Compaffes,twice, the fame way as .you, turned from the fide of the Square in inchesto 12. 3. If the piece of Timber, or Stone, benot Square or Squared, 'nbsp;â€? Then The Extent /rom.i to the depth,, fhaflreach the f^m? way fram^the breadth tpajfth Number.nbsp;' ^ \AgaiÂ?, The Extent from that 4th Number to t,lhall reach, being turned once, the fameway from I,to the length of a Foot iu Foot-meafure required. Example. .

Suppole a piece of Timber be 0-7 j 3 Jeep,and o-7yo broad in Foot-meafure ; or 4inches deep, and 9 inchcs broad, as with,aglance of your eye on inches and foot-mea-lure, you may fee how thefe Numbers agree.Tne Extent, I fay, from i to 0-,,,, 'fhaHjeach the fame way from o-zyo to 2-50. Ajratn, lfay,ThÂ? Extent fronj 2yothc4th, tÂ?' h



??? [ 215 ] fhall reach the fame way, from i to 40,^ 4 Foot, the length required, to make aat that breadth and depth. 4' B; iKcb-meafurt, Hh find tht lengthof 4 Foot in Inches. As 12 to the breadth in inches, fo is thein inches to a 4th j then as that 4thto 12, fois 12 to the length in inches re.Quired. Example. The Extentquot; from 12 to 9 the breadth,quot;lall reach the fame way from 4 the depth,^03fora4th. Then thamp;Extbnt from 3 the 4th to 12,^all reach the f^ime.way frop 12 to 48,We inches in length required,to make a Foo t. i- ..ja'jli- Iquot;nbsp;% quot; ' ' quot;f. Thebrettithanddeptifghiii'ifflnchtsyto find tht length of a Fm of

Timber,iÂ? Feet and Parts. _ Th^nbsp;to the depth ^ fo is the bteadthtoa4th. . ' Agaluy,nbsp;.nbsp;. As that 4th to 12^ fo is-'i2Â?6'the lengthi9 .^quot;cet and parts. P4 'Exmple



??? SxmpWÂ? The Extent from i to 4, fliall reach thefame way from 9 to 3 a 4th ;Thm, The Extent from 36 to i a, fhall rcach thefame way from ijto4f6ot,thelengtl'in feet required. â–  ', â–  ' 'The reafon of this Order and Method, i.you confider, you will find thus; lathe ^tb vfay of workiKg, you vent thus ; . â–  As 12, the inches in a foot, is to th'breadth in inches;So is the'depth to 3 Foot. But In the fib and la?Ÿ mf joM fayt As I foot Â?the depth in inches;So is the breadth to 3?– hichjes, â–  whi^ ^^3 foot alfo.nbsp;, J ^ But altering the Order in th'ebeginninf?Â?alters it m the ifiue, thoughthe fame trtJthgt;yet in or under divers

denominations; for 48 inches, and 4 foot, are the lame; f^.(anermcsonc way is njore convenient thaH another.nbsp;. Problem IW'



??? Problem HI. any Squartne^, or Breadth and Depthgiven Â?Â? Foot-meafurty er In(:hti\ tofind how much Timber it in a Footlong, in Foot-meafurey or ftttiani ioopans or incbts'e â–  â€? '; * 1. If the piece of'Timber be Sijuart (or'Squared) theÂ? worl^ thfu for Foot*meafure.nbsp;' As I, to the fide of the Square, fo is theÂ?de of the Square to theipiantity ofTiihbajn one Foot long j which multiplied by the^^ngth, gives the whole Content required. Example. At fo,Mr half A Foot Sifuart) kaÂ? much is in a Foot long iExtend the Compaffes from i to. f, thelame Extent turned the fame wa.y from c,reaAe^toay or a^quatterofaFcit^ dieaIt the Tree

be lafpotlpug, ij quarter* will make 3 foot, the Content. a. The Side of the S^egiven in Inches;t? fiai the Quantity, or Contest^ in aFoot.nbsp;. J M12, to the fi4e of |he Square,, fo is thi quot;fide



??? 1 fide of the Square to 3 twelve parts of a FootSolid, or i of a Foot. ......â– â–  pr^,nbsp;â€?â–  , 'As I, to the fide. of the Square, {q is thefid? of riieSquare tpjtf, 144th parts of a 1SoptSoIid.nbsp;quot; V ^ I Examfit^.- .- IThe Extent from 12 to tf, the inchesSc|uare, ihajl reacb^ttie^faiBe way ftom.d toj i^hes in afc^ iougi.wh'ichis a 12thparts of a Foot Solid.nbsp;- AfatUy s^JJ^c-Extent ftona i to 6, the inchcs fqilate,flai} f^biheAane wiaf from 6 Â?lt;gt; id - thenhmbBr of k,Â?g .hcHes ift afoot Wie ; oipu:ccs.^of .t inch Jijuare', and a fOot^long,Â?44 Of which makes one foot of Timber. iftbtPimk mtfqudrgfirfq04', rtdj then to fini fitiv much u in a

Foot','J . pug, vtrk. PhfU;' y â€? ^ /T ? ''nbsp;â– â€? b-Jii â–  â€? J.o: 'J ..1(1 -As * to the depths fo is tllctrdadth, tP lt;^e quantity in a'Fobfiquot; -; u. ) ExmpU 3 wa^es: At 9 and ^htadtbÂ?' 'Vnbsp;mnd dtptb,nbsp;. . Â?â™?-The Extent fronts too^jjji fhaHtCach the fame way from o-ry,nbsp;of 5Silt;3^iUrter of a foot j for Foot-mwfure. a. Tblt;!



??? t quot;P1 ,3- .Tljie Extent from i to p, fhall rcÂ?hf'le fame way from 4to5lt;J, the long inches'^a.footV'g i for Inch-meafwe.3- The Extent from 12 104, ihail reachfame way from p to 3 inches, or 3 i fths,a qu^r of a Toot j for Inch, racafnre, .nbsp;Problern IV. Tbt pit of the Square, er tbt brtaitb anddtfthgiven in Inehes, or Foot-mafHre^maiibt length, in. Fettj to find thetitfy ^rCenttm of the while Twe, iÂ?feet 0nd parts, â–  j'nbsp;5;. _ . Firfly f^ Joot-meafure^ r.: - rnf^Lnbsp;of the Square, in Fo?t- an3 L f^'^'^^^^ength in Feet to s 4th,PaÂ?snbsp;in fcef and Sxmple. ^HeS^^^^nbsp;0-833, tkfidcof grts, the ength to and from

thenceS^ired^'nbsp;and parts le- i. For Incb-meafttre, Saj, foi^V^ to the fide of the Squarf,in inches,;^ ^ the length jn feet, to a 4th j and theÂ? that



??? C ^^ 1 totheComerit in feet and partsÂ? : Example it lo Inches Sejunre), ani lOFoot, I Inches in length. The Extent of the Compaffes, on the Vfl^;of Numbers, from 12, to 10 inches SquaJ'^'ftall reach the fanje way from 10 foot i,3 inches, to for a 4th ; and fiO^.thence to 7-11, or 7 foot i inch, and a tSif''part, the Content required. As by look'ing for II on the Line of Foot-meafuf^'right a^inft which, on the inches, is 1 in'''and a quarter, and fomewhat more. 3. But if the piece of Timber beCquare, and you woiild meature k'withquot;quot;fguaring, by the ^r/i Probltm ; .Then fay firfl by Foot^mtafurej thm 5 â–  As I is to the breadth, fa is

t^depth^quot; . a 4th.nbsp;Then, As I to the 4th, fo is the length in feet'â– the true Content, in feet and parts. Example. Let a Timber-tree of one foot ay,quarter one way, and one foot jo the och^way, and 12 foot long be meafured. The Extent of the CompaiTes from1-25, fhall reach the fame way from 15 'to 18.74, for a 4tb.



??? [221 ] Then the Extent from i to 18-74, fbaUÂ?ach the fame way from 12 foot, the let^tb,for the Content; viz.. 22 foota half, the whole Content required. 4' Whtn tht hreadtb and depth it giveÂ?in Inches., and the length in Feet, tefindthe Content mthoHt fqnaring. As 12, to the breadth in inches ; So is the depth in inches to a 4th:Then, As 12 to that 4th, fo is the length illfeet and parts, to the Content in feetand parts required, Example tff 15 inches deep, and 18 incbtfiroad, and 13 foot long. Extend the Compaffes on the Line ofNumbers from 12 to ly the depth ; thelame Extent applied the fame way from 182nbsp;'hall reach to

22.jo, for a Then the Extent, from 12 to 22-fo,thcVh, fhall reach the fame way from ijthe length, to 24 foot 38 parts, or 4J^ches and a half, as a glance of vour eyeInches and Foot-meafure will plamly Thugt;.



??? [ T thus'you havc thc Solution ofany?ŸfM that may coiktrn proper Meafuri^fquot;Fooe-mea(ure, and Inches i ufing oulythÂ?Centef aÂ? lo for Foot^eafare, and at i*for Inch-meafure, wkhout troubling jo^or 1728,' or 41-y7, ??r tht Itoas inthe little Bookbf the Carpenttrs Ruthmay be feen. To work thefe Qat?Ÿions by the Line oiLines, thoiigh it m?¤y be done feveral \yaysgt;yet no way fb foon, nor fo exad, as by thÂ?Line of Num.bers: Yet I fhall fhewin this place, to|ether by themfelves, tbÂ?Three princtpal ^eftions, viz.. How mttdmakjs a Faot in qttamity ; And, How machu in a Foot long-. And, By tht Ungthireadth and deptb,

tht Content in Feet Iquot;the doing whereof, you mufl: conceive tbÂŽ'I o principal parts to be doubled, and th^'^10 iscalled 20 5, and confequently Â?J iscal'led 12, the Point fo oftenufed; and fcallcd 10, the Point ufed for Foot-meafut^' I. To ^nd how many Incbes makes a Foofaf any Sqnarenefs. As the â€” fide of the Square, to = 5 So is the = fide of the Square again, ^^a â€” 4th Number.



??? 12, to that = 4th Number iis,=: 12, to t^ -^.J^unjber of Inchcithat goes to make a Foot of Tjpiber, ExampUi iU ^ Iwbts Sqtufrt^, Take the diftaHce from the Center to ^quot;ÂŽÂ?counted as 8 5 ?nd make it a Parallel counted as 12 j or lay the Thred to thequot;eareft diftance, and there keep it. Then â€? IJ'^f4 to th^Thred, and that fhall be a Latteral 4th ' ^ Then take the Latteral diftance from'theRenter to 12, according to the ufual ac-laft?'nbsp;it a Parallel in the 4th ' the Thred to thenea?efttheakeep it j then take thecounted as 12, toZitfrnbsp;^^ Latter'ally fyhicb mrk / trlrfly â€žord thm, Jormtrlj u doHt,As â€” 4, counted as 8, to = d, count-

ed for 125So is =8, to a â€” 4th. ThtH, Sois â€”



??? Tbettf â– ??y-^ 11, to = 4th J So is = pito â€” 27, the length in inches re-quired. a. If yoM mnli ufe Feot-meafurty counfthe f in the midft for 10, or i Foot;and workman tht reji 4* before : As thff*for Example. Jn the fame quautitj. Square^ expre?Ÿ inDecimals : As â€”- 0-666, counted dou6Ie, to counted double for 10 ; So is = 0-666, to â€” 22 for a 4tli.Then, As â€” I, to = 22'} Sois = y count'edfor I, to2ay, which is 2 Foot J)as by the Foot-meafure and Inchedyou may fee. 3. Jf tht Piece be not fquare, theÂ? faythm â€?, As â€?â€” breadth, to = t2 ; So is the = depth, to the â€” 4th.Then, As â€” 12, to the 4th} Sp is = 12, to

â€”. length that goes tquot;make i Foot.nbsp;, Exangt;P''



??? T ] ^xampltyM 9 Itchts, ani^ hehiSifor brtaitb and dtptbi As -p, to = I2?Ž ??o is = 4, to â€” lyo, for a 4th. As â€” 12, to=:4th, b?Šft taken at 7j for largenefs fake ;So is 12, to â€” 48 Inches. Or elft tbw ?Ž As-9, to = I ; Sois =4, toâ€” 1.80,a4th. Thtny Asâ€”xt, to = i-8o?ŽÂ? = 12, to 4 Foot, the length inj^eet, that goes to make i Foot cfTiiuber. 4- tof?Žni bov, m^cb ??in aVoot-longiÂ? Sqnarenefs. As the â€”- fide of the Square is to =: i,counted double as before â€? So is the = fide of the Squal'e to the_gt; quanrit/' in a Foot. Q^nbsp;?‹xmpti



??? t Â?'S ] Examp?Žt 4t 6 Inch/s, er half gFoot Square. As â€”. f, to = I j fo is =: f, to â€”J'^for Foot-meafure : Or, As â€”lt;5, to =12; fois = lt;?Ž, to â€” Vfor 3 inches, or I of afoot. y. The fide of the Square given in Inch*'Â?ani the length in Feet, to find the O^tent in Fett. As â€” fide of the Square, to = 12 ; So is the = length to a 4th. Then,nbsp;( As â€” 4th, to = J2 ; fo is = fidethe Square to â€” Content required, 'feet and parts. Example, at 9 Inches Square^ andx6 Foot long, ' iilt; Asâ€”9 to = 12, fois = i6to--Again, As â€” 4th, viz,. 12, to â€” 12 ; So is == 9, the fquare to 9, the true .5tent of fuch a Piece in feet and PÂŽrequired.



??? J fnbsp;fervcs ^for FooM?´eafure^ Tht Lengtb pz/tn iÂ? Pm^ and thtBrtadth and Defth in IncheS) to finitht Cffnttnt in fett and farti, 'f breadth, to = 12 ideprli, taa4thiThen, As.â€” 4th, to â€” 12 JSo is =: iength, to â€” Content in feet* P-xampk At 5 hch^s and a half Detf,aniÂ?y Incbts Broad, and i6 F m Long. torrii-?Ž^o is = I f, to 69 for a 4th (at ? 4 a AS â€” tfp (or34() diat â€”4th, to 9 fo^ takenatg, to_y 2 mchcsj the Content required. Thus you fee the way and raanner dfâ€? Â°tKgt;ng py th?§ Line oi Lines, either on the^â€?Â?drant, or 5lt;rffffr-fidc,For the ufual Que-'?§'quot;Â?^ f for ?? have neglefted to give the/^â– ^teiit of Pieces m

Cuhe Incha^ for two^ifons : Firftj Bccaufe it is very feldom0^2nbsp;te- As-sois



??? W c 1 f required. Secondly, Becaufe the Lirifi O',Numbers at moft will {hew bus 4 figur?ŠeÂ?which is not fufficient for any Piece abovjlt;?ŽFoot, therefore not fit quot;for Inftrument^'W?´rk., And withal you may obferve, Thatajj^wayes the Latteral Extent firft\aken, fflUl'^be lefs than the diftance from the Centerthe parallel Point of Entrance, whichthefe Examples is remedied by calling d ifAnd alfo, there are fo many Cautionsdoubling; and halfingof Numbersjto mi^fit applicable, that without due confideraÂ?'on, you may foon err 5 Alfo, the openiÂ?'?and ihutting the Rule, and ufing of IScvef^,Scales, makes it far inferior to the

LinC^Numbers, which may be eafily enlarged. cha?Ž'^



??? CHAP, X. To i??ufure quot;Romd Th^r, orCillenderSy by the'Lm ofquot;Numhers., Problem I. r, Htivlng tbtDiamtUrof ACihnitr^imnin Inchis, or Foot-mafure, tf fini thelengthofone Foot. ??. A s the Diameter in inches, t?? 4^-9.0, MX (atwbichDiameter-onelndimakes ? Foot); So is I to a 4th, apd th5f:4th tpthe length m inches. ' . i. ' E^amplf at 10 Incbts Diamter. The Extent from 10 to 46-90, beingj^tned r\vo times the fame way from reach to 21 inches, 8 loths, fortheY^'^Sth of a Foor, a,t that Diameter, inâ– '^Â?hcs. 0^3nbsp;Or C ]



??? ( ajo ) Or rather mrk thus; ? .f â€? â€? Â? r â€?â–  r â™? Â? ' tl A's^hcJflcljesDiatticter, to So is 12 twice, to the Inches that nlalcfa Foot of Timber., ^. Or; V TheE^ijtyrom lo,nbsp;turns'^ lt;wice tJi^Yan^ way from ihall j-each tquot;iz Inchn. 'nbsp;. r. zirv â€? Or, t'^'i.;-The fame Extent being turned two tiifls^the fame way froip i, jQiallreach to 1-85 JÂ?which is.the.Decimai for 22 Inches, asand Foot meaftire, you v/fgain,' 2, For the lam? Diameter in Foot-mefquot;fure.^ . V' The Extent from 0-83 3 (the Decimal'''10 Inches) to r.i28j being turned twice ^fame way fVom i, lhall reach to 1-85Â?which is almoft 2zln9hes, as by compari^'^Inches

and-lfctot-lneafure together, isplaiÂ?il5' r Problem J^'



??? Problem II.^^ivlng tht Diameter given In Inches^ trFoot-meafitrey to find hort much is in *Foot long. As i3-f4 (the Inches Diameter thatgt;nake a Foot of Timber, at one Footto the Diameter in Inches jSo is 12 to a 4th, and fo is that 4th, tothe quantity in a Foot long. Exmplc at lo Inches Diameter. : ~ The Extent from 13-^4 to 10, being re-lated two times the fame way from 12,Jhall reach to 6 Inches or, 54 of 106,,t^nig fomewhat more than a half Foot, forthe true Content pf one Fopt long. 2. But if theTimber is great, then It ismore convenient to have the quantity of aFoot, mfecc and parts. Then fay^ As 13-J4, is to the Diameter in Inches 5So

IS I, to a 4th, and that 4th to thequantity in a,Foot, in feet and parts. Example] Oi before^ at 10 Inches. TheExtentfrom 13-J4 to 10^ theDia-C^4nbsp;meter



??? fnetcrtn Inches, fhall reach, being turncQtwice the fame way from to 0-^45', theContent of a Foot l^ig. Again at ^o inches Diameter. The Extent from ij-^, to 30, bein?turned two times the fame way from iffhall reach to 4 foot, 93 parts; which 4^9?muldplied by the length in feet, fhall givethe whole Content of the Tree. 3. To perform the fame, having the Dia-meter given in Foot-meafure,Do tbtui The Extent of the Compafles from x-iiSt(the feet and loths Dian^eter that majce aFoot, at one foot in length) to the DiametcJin Foot-meafure, fhall reach, being turnedtwice the fame way from j, to the quantityin a Foot lon^.

Example at 1 Foot, Diamettr, The Extent from 1-128, to i-jo, lhallreach , being turned twice the fame wayfrom 1, to 1-77, the true quantity in onCFoot long. Problem lH-



??? [ m ] Pro?¨lem III. I. The Diameter of any Cihttder given inInches, and the length in Feet, to finitht Content in Feet. As i3-y4, to the Diameter in Inches ; So is the length in Feet to a 4th. Then, As the length, to the 4th ; So is the 4th, to the Content in Feet re^quired. Example at 8 Inches DlametiT) and20 FeÂ?t long. The Extent from i3'-5:4, to 8, beingturned twicc the fame way from 20, thelength, fhall ftay at 6-94, or near 7 foot. ?Ž. The Diameter and length of a CiUendergiven in IncheSy to find the Content inCube-inches. The Extent from 1-128, to the DiameterÂ?n Inches, being turned twice the fame wayfrom the length in Inches, fhall reach

tothe Content in Inches. Thus the Extent from 1-128 to 10 inchesliiametcr, fliall reach from 34 inches, the length.



??? t 2-34 '}, kngth, to 18 8 8, the Content in inches.quot; The Diameter and htngth given t*Foot-meafure, to find tht Content t^Feet. The Extent from i-i28,to the DiameterÂ?fliall reach from the length, being twice re-peated the fame wayÂ?to the Content in feetrequired. Thus the Extent from 1-128, to i-yo,lhall reach,being turned twice the famp wayÂ?from f-30, to 9-37, the Content in feetreqirired. Problem IV. Having the Circftmference of a Cillenderpven in Inches, or Foot-meafure, tofind the length that taakfs ont Foot tfSoUd-meafure. ; I. Flr^ to find the Inches in lengthy thatmakes a Foot. As the Circumference in Inches,

is to134-50, (becaufe at fo many inches a-bout,pneof a Foot in length, is a Foot) fois I a to a 4th, and fo is that 4th to thelength of a Foot in inches. Examflt



??? I 3 ^ Examflt *t lO Inches akmu TheExcenc from 30 to 134-50, .beinjturned twice the fame way from 12, fhalreach to 24 inches, 13 parts; the inches andparts that make one Foot Sohd. 3. To finithe length af afoot in fettand fartsÂ? As;-the Circumference in IncliM , -to So is I to a 4th, and that 4th . to thelength in feet and parts, that makesiFqot, -Eca: the; Extent of theCcppafles fromjoto 134-yp, being turned twice from I, thefame way, fhall reach to two foot, and onetenth, the length that makes one Foot Solid. 3 â€? ffhen the Circumferenct is given iiiEoot-meafttre, As the Circumference in Feet, or Feetahdparts, is to 3-5'4; So is that

Extent twicc repeated the feraew^y from i, to the length that makes^FooiSoUd^ Exmplt



??? [ ]Examplt. The Extent from 2-yOj to 3-54, beiri?famed two times the fame way from i, dothircadi to 2 foot, 001, the length in Foot-meafure. Problem V. Tftf ClreumfertKct gtvquot;* Â?Â? Inches, Â?rFott-meafHre, tdfind how much is in 4Foot long. 1.nbsp;The Circttmftrtnct Â?fa Tree, when outFaot Ung makjs a Fm of Tmbtr. As ^ foot, parts, to the feet about; So is t foot to a 4th, and that 4th to thefolid Content in one foot long.ExampU. The Extent of Â?he Compaffes from S'Hffto 2-50, the feet about, lhall reach, ^mgturnpd twic? the fame way from i,to 0-497,the quanatyin a foot long, vix,. near half afoot.. 2.nbsp;The

Cireumftrence given in Inches, to.find the Content of one Foot in length,Â§olid.meafure, in Incbes. The Inches Â? Tree u about, when one joth(f/ a Foot in length, makes a Foot of ' Timber in qdantujf. As 134-5quot;, to the Inches about ; So is 12 to a 4th,and that 4th to the Con-sent of on? foot long, Exmplf



??? # SxmpltMt ^o iuebts ditUt. Th jBxtent from 134-j', to 30, beingturned two times from 12, ftiali reach tonear 6 inches for the Content of one footlong, at 30 inches about. 3. TbeClrcumftrenee of tt CiStudtt givtÂ?in IncbeSi to find the qnantity of ontFoot long in fctt and incbts. As 134-$quot;, to the Circumference; So is I to a 4th, and that 4th to thequantity of one foot long in Feet andInches. The Extent from 134-5, to 30, beingtwice repeated the fame way from i, fhallÂ?each to 0-497, or near half a foot, theContent of one foot long, at that Circum-ference , which being multiplied by thelength in feet, gives thc.tiue Content of anyCillender

whatfoever. Problem VI*



??? C } f roblerti VI.nbsp;j Tht Cireumftrence, ani length of any Cil'nbsp;jleader giveÂ? inches, or Feet and In' j cbts, to find the Content.nbsp;j j t. The Circumference giveÂ? in Inches, andthe length in Feet, to find the Content in ifett ani parts. As 42-5'4 (the CifcumferenCe in Inches^that makes i foot long, a Foot) is todie Inches ill Circurafereuce; So is the length in Feet to a 4th, and that4th to the Content in Feet. Example. The Extent from 42-54, to 48 the inchesabout, being twice repeated from 12 footthe length, fhall reach to ij-2 8, the Con-tent in feet required. 2. The CircHinference and length givenin Feet, te find the

Content in feet aniparts. As 3-J45'gt; (becaufe at 3 foot and a halfabout, and a foot in length, is a Foot)is to the Circumference j So is the length in Feet to a 4th, and thaf4th to the Content in Foot-meafure. Exampltt



??? T 1 Example. The Extent from 3-545',' to 4-6, theCircumference, being turned two times fromÂ?2 foot the length, fhall reach to 15-28,the Content in feet required. 3. The CircMmference and length glvetiin Inches, te find the Content in Inches^ As 3-545, to the Circumference inInches j So is the length in Inches to a 4th:Then, As the length to that 4th j So is the 4th, to the Content in Cube-Inches. Example. The precife Extent on a true Line of Num-bers, from 3.545, to 48, bemg turned twotimes from 144, the length in IncheS: fhallteach to 26383, the itumber of Inches ina Tree 48 inches about, and x44mchesinlength. This is fufficient for

the Menfuration ttfany folid body in a fquare, or Cillender-hke form, as Timber or Stone ufually is,after the true quantity of a foot, or 1728Cubical inchesbut there is a cuftome ufedin buying of Oaken-Timber, and Elm-Tim-tÂ?er, when it is round and uiifquared, to take



??? I 240 ] a line, and girt about the midft of tl^Piece; and then to double the Line 4 times^and account that 4ch part of the Circum-ference, to be the fide of the Square, equslto that Circle; but this is well known to belefs than the true meafure, by a fifth part ofthe true Content, be it more or lefs, Alfo in meafuring Elm, and Beech, andAlh, whofe bark is not peeled off, as Oaktifually is} to caft away i inch out of thc4th part of the Circumference, which maywell be allowed when the Bark is 3 quar-ters of an inch, or more in thicknefs, andthe Tree about 40 inches about, or the 4ch-part, 10 inches j but if thc Bark is

thinner^and the Tree lefs, then 8 inches-fquare;then aitinch is too much to be allowed. Alfo, if the Tree ispeaterthan a foot-fquare, and the Bark thick, an inch is toolittle to be allowed, as by this Rule you mayplainly fee, by the 7th Problem of Superfi-cial-meafure in the 7tb Chapter. Suppofe a Tree be 48 inches about, theDiameter will be iy i, the 4th of 48, forthe fqUare is 12. Now if I take away I inch i from theDiameter, then the Tree will be but 43inches and i aboUt, whofe 4th part isunder 11; fo that here I may very well a- bace I inch from the 4th part of the Line ; So



??? Confequently, if the Rind be thinner,andthe Treeiels,a lefs allowance will ferve; and'f the Rind be thicker, and the Tree large,*here ought to be naore, as by cutting theRind away, and then taking the true diame-you may plainly fee. This meafuring by the 4th part of the^'tcumference, for the fide of the Square,^quot;d allowance for the Bark being allowedas before, I fay will prove to be juft oneyth part over-meafure. . Efpecially confidering this. That when khewed,and large wanes left,then the Tree^ marked for more meafure, fometimes byJo foot ni 60, than there was befot': 1. .vsincwed; the reafon IS, becaufe when this^ree is round

and unhewn, the girting ir,^nd counting the 4th part for the fide.of quot;thefquare, is but very little raor^ than the lii-^â– ^tibed Square i and then being h jwen.andthat fcarce to an eight Square, and meafur-ing with a pair of Callipers, to the extremity'^f that, doth not then allow the Square e-^Ual to the Circle for the fide of tlie Square,as by the working by thofe feveral Squares,very plainly appear, which being forc-and warned of, let thofc whom it con-â€?^^tnslooktoit. But this being premifed, and the PartiesÂŽÂ§teeing, the diftererice being as 4 to y, cheRnbsp;bef^



??? r 242 ] bell: way to meafure round Timber, Icofficeive, is by tire Diameter taken with a pair ;of Callipers, and the length j which for thejuft and true uieafure is largely handled al-ready. But if thts'aSowawe he agreed on, theÂ? tHProporiionfor it ?? thus ; As 1-^26, to the Diameter- -So is th?Š length to a 4th, and lb is thst4th to the Content in feet. Example. TheExtentfrom 1.^26 toiy-id, fliall reach, being twice repeated from 10 foot,the length, to lo foot the Content required,being all at one Point. Or^ amber Example. The Extent from i-sad^ to 20 inchesthe Diameter, being jwke repeated thefame way from ic foot, the length,

fhall reach to 17 footthe Content. Or, if you have the Circumference and length. Then the Extent from 48, to the incheJaoout being turned twice the fame wa/from the length in feet, fhall reach to iheContent required. The Extent from 48, to 62, the inches a-ooÂ?t, bang turned twice from 10^ the fame way,



??? [ 243 ] ftall reach to 17 foot,! j the Contentthat meafure. Thus you have full and compleat Di-i^ftions for the meafuring of any foundV^nber by the Line of Numbers, by ha-^^quot;g the Djameter and length given, after'quot;^y ufuil manner, there remains onlyOne general and natural way, by find-ing the bafe of the middle, or one end, by7ih Problem of Superficial meafure j^'id then to multiply that bafe by the length,^^'ill give the true Content in feet or inches.ThWy , Having found the Bafe of theCilleiiderthe 7th or loth Problem of Superficial-'^Wfurei tben if you multiply that Bafe be-?Ž'^S found in fquare inches, by the length!quot; inches,

you lhall have the vt hole C??ntiaiECube Inches. Example. Suppofe a Qllender have 10 inches forJts Diameter, then by the 7th or loth above-aid, you lhall find the Bafe to be 78-54.5%nii you multiply 78-j4.by 80, the fup-P'^fed length m inches , you (haU find^356-20 Cube Inches, which divided bythe inches in a Cube Foot, iheWethmany feet there is, amp;c. And as to the^^mber of figures, and the fradciorls cuttingyou ha'N e ample Dire6tion$ in the firfiR 2nbsp;Froblewi



??? w [ 244 3 Prohlem, ani the third ScUion of the PChapter. Problem VII. Hovf to meafure a Pjramif, or taper ti'^,her, ot the SeHion of a Cone. [ I. Firfly, get the Perpendiculer length 'f;the Pyramid or Cone, thus;nbsp;' Multiply half the Diameter of the Ba^'^'A B, by k felf; then meafure the fide A'aiid murdply that by it felf ; then taket^ 'lefl'er Square out of the greater, andtj'â– ..{kjuare root of the refidue is the Pcrpen^''*culer Altitude required, viz.. D B. SxamfU. Suppofe the 'half Diameter of the B^''AC,\vcrc lo-zy, and the fide DAA B 10-2 f, and 10-2 j multiplied togeth^^'called Squaring, makes loy, 062$ ;. ipo, multiplied by'iob,

called Squaring''makes 10000 ; then the Ieffer Square062^^ taken out of 10000, the grea''Square, the remainder is 9894,whofe fquare Root found by the %thhlem of the ftxt Chapter, is 99-47J,true length of the Luie D B, the length quot;height of the Cone. Then if yoiji multiply the Area ortent of the Bafe A Cnbsp;which by



??? IMS'] ^thor loth of Superficial meafure is found^obei(Jo-o8, by 33-ijS, a third part of^5-475, the whole height makes 5308,.^^quot;ing off the Fra6fions for the true Con-^Â?nc of the Cone, whefe length is 99 inches,near a half, and whofe Bafe is 20 inchesa half piameter. 2. Then Secondly, for the Segment orSeBion of aConCy the fkape or form ofall round taper Timber^ the trusfl rvajis thus i By the length and difference of Diasne-find the whole length, of the Cone,^^hich for all manner of Timber as it grows^his way is near enough. As thus; A-S the difference of the Diameters at thethe two ends, is to the lcn;;th betweenthe two ends

9 So is the Diameter at the Bafe, to thewholelengthof theCons.Example, .The difference between the Diameter,? Ac, and EF, 1513-70, the length, AEIS 66-^2. then the Extent on the Line ofj!^uaibers from 13-70, the difference of the^iameters; to 66.^1 y the length between,reach the fame way from 20-50, the quot; â–  - - . R 3nbsp;greater



??? [ 24-5 1nbsp;. greater Diameter to 99 and better,tbe leng' ^that maiicsnp the Cone,-ac that Angle 0'.Tapering in the Timber j then if by tliÂŽlaiV Rule yoii meafure it as a Cone of tnÂ?length, and alfo meafure the little end .point at his length and diameter j and tli^la'ftly, this little Cone taken out of the gre^'^Cone, there remains the true Content of iquot;ÂŽTaper-piece that was to be meafured, fÂ?^ ,^246-71, when di-gO) the Content offmall Cone at the end,is taken out of 5 1the Content of the whole Pyramid. 3.. /?’ tJjis way feew too troublefme for tf''eommon ufe, then afe this, beingbrief: To the Content that is found out, by

tb^Diameter inthemidft of the Timber, aO^the length, add the Content of afound out, by half the difference of Diame^ters, and onethird part of the length of tnwhole Piece, and the fum of them two fh^'be the whole.Content required. Or elfe-. Divide the length of the Tree into 4 oquot;quot; jj.parts, and meafure the middle of each pf*^feverally, and that cafl up by his prop^length, fliall give the Content of eac^.Piece ; then the fum of the Contents ^^ail the Pieces put together, is the true Cojj^;



??? tsnt of the whole Taper Piece, very near. ^ote. That this curiofity fhall never needto be i;fed, but when you meet with Timber^^ch Taper, and Die-fquare, or on a Con-elt or Wager ; for according to the ufual^^y (and meafiire) of fquaring the Timber,fwell, if the meafure of the Square, ta-with Callipers from fide to fide, in theâ€?Middle of the length of the Piece, will make^piends for half the Timber \vhich is wan- .'quot;g in the wany edges of your fquared*'mber,and the knots, or fwellings, amp;â€? hol-j^Ws of mofl round Timber, may well bal-*ance this over-meafure found bytbeDia-quot;Ijeter taken in the middle of the length ofPiece. But

indeed for Mafts of Ships''^d Yards, being wrought true and fmoot i,^bere the price of a Foot is confiderable,^fte exadnefs is requifite, and neceflary to^ ufed J and thus much for Solid-meafureSquares and Cilleaders. Problem VIII.To meafure Globes, and roundijh Figures. . T. To meafure a Sphear or Globe by A-fithmetick, the ancient way, is to multiplyDiameter by it felf, and then chat Pro-to multiply by the Diameter again j^^hich t\vQ multiplications is called Cubing ' R4 ot



??? [ 248 1 of the Diameter; then multiply thisCubf^by 11, and then divide this laft Produ?Št by'21, and thc Quotient fhall be the Solid Cori'tent of the Sphear, in fuch njeafure as thÂ?Diameter was, Exampli.nbsp;. Let a Sphear be to be meafured, who!Â?Diameter is lo inches: Firft, lo timesis lOo; and lo times lOo, is looo ; di^Cube of I o, that multiplied by 11, makegt;I looo ; which being divided by 21,makeÂ? |523-81, for the Solid Content.nbsp;; Which bj tht Line of NHmbers^you maywork thui ; 2. The Extent from i, to the DiameterÂ?fliall reach the fame way from the Diametc^to the Square of the Diameter. Thttt agents, Thc

Extent from 1, to the Square of thi:Diameter, fhall rcach the fame way frofquot;the Diameter, to the Cube of the Diameter*Then, The Extent from i, to the Cube of th^Diameter, lhall reach the fame way fi'oquot;'11, to the ProduiS: of the Cube of the |meter, multiplied by 11.nbsp;^ 1 Lafily, This E^itent from 21, to this laÂ?^ 'Produ?Št, lhall reach the fame way from i'to the Solid Content of the Sphear require'



??? Or elfe more britf.) thm ; 3. The Extent from i, to the Diameter^heing turned three times the fame way fromfhall flay at the Solid Content of^he Sphear, or Globe, required. Example at 12 Diameter, The Extent from i to 12, being turnedthree times the fame way from 0-523 8,fhallteach to' 90^-143, the SoHd Content re;;;lt;iuired. 3.nbsp;The Diameter given, te find the i Superficial Content, Square the Diameter, and multiply thathy 3-1415, and the Produdl is the Superfi-cial Con-ent. Or, by the Line of Numbers ; The Extent from i, to the Diameter, be-rturned twice the fame way from3-1416, fliall reach to the Superficial Con-tent, of the

out-fide round about the Gobe,viz.. at 12 Diameter, 45 2-44. 4.nbsp;Having the Superficial CoKtent, t9 find the Diameter. The Extent from ? to 0-3183, fliall reachthe fame way from the Superficial Content,the Square of the Piameter, whofe Square-



??? C 2T0 ] Sqilare-root is the Diameter required. Asat 4.J2-44, gives 144. y. Having the Solid Content, to findthe Diameter of a Globe. The Extent from i to i-popSÂ??, lhallreach from the Solid Content to the Cube ofthe Diameter, as at 90y-i4j Solidity givegt;1718, the Cube of 12. 6, Having a Segment ef a Sphear, tafind the Superficial Content, The Extent from i, to the Chord of thehalf Segment, ftiall reach, being twice re-peated, from 3-i4ilt;J, to the SuperficialContent of the round part of the Se'^ment, ABC. Example. Let the Segment be the half Sphear,ABC; AC being 12, then BC whichis the Chord of the Peripheria, B C

is8-485', whofe^quare is 72. Then, The Extent of the CompaiTes from i, to8-485-, being turned twice the fame wayfrom 3-i4i(?, ihall reach to 22^-22, theSuperficial Content of the round part of theSegnknt, or half Sphear or Globe, to whichif you add the Content of the Circle 01'Bafe, you have the whole Superficies roundSboucÂ?nbsp;7. To



??? [ }j 7. To find the Solid Content of a Seg'^ment of a (jlobe. Fiift, you muft find the Diameter of thatSphear, of whith the given Segment to bemeafured is part. Add theSquare of the Altitude, and theSquare of the Diameter of the Segment to-gether, and the fum divide by the Altitudeof the Segment, the Quotient ftail be thewhole Sphears Diameter. Then, Taking the Ahitude of the Segment gi-ven, from the whole Diameter, there re-mains the Altitude of the other Segment. Then, Extend the CompalTes from the wholel-gt;iametcr of the Sphear, to i ; the fame Ex-tent applied the fame way from the Altitudeof the given Segment, fhall

reach to a 4thTNumber, on a Line of Artificial Solid Seg-ments joyned to the Line of Numbers,which 4th Number keep. Then, The Extent from i, to the whole Content:of the Sphear, fliall reach the fame way fromthe 4th Number on the Line of Numbers,to the Sohd Content of the Segment required. Example.



??? t ]Example, Let the whole Diameter of a Sphear be14, then the whole Solid Content by theformer Rules, you will find to be 1437 ',a Segment of that Sphear whofe Altitude crDepth is 4, the Sohdity is required. Extend the CompafTes from 14, the wholeSphears Diameter,to i â€? that Extent appliedthe fame way from 4, the Altitude of theSegment, fhall reach to z-2,6 on the Num-bers, or to 19-88, on the Line of Solid Seg-ments joyn'd to the Line of Numbers,whichip-88, is the 4th Number to be kept. TheÂ? fecoÂ?dly. The Extent from i 101437, the wholeContent of the whole Sphear, lhall reachthe fame way from 19-88,

^0284.^, theContent of the Segment required to befound. If you want the LlÂ?e of Sef^ments, theTable arinexed will fupply that defe?Šl :Thw, Look for the 4th Number, found on theLine of Nftrnhers, among the figures on theTable, and the number anfwering it in theprft Column, is the Solid Segment, or 4i:h tobe kept ; as here, on the Numbers, you find2-8(Sj feek 2-86 in the Table annexed, and



??? [ 253 J and in the firfi Colnmn, you find near 20 fdrthe 4th in Segments, 8. To perform the fame bj e/fritbmeticl^after the vaj fet ftrth by Mr, ThomasDiggs, if74- To fnd the Superficial Content of adobeor Sphear. Multiply the Diameter by th?Š Circum-ference, theProdu6t fhall be the iSupirfi-cialContent round about the Globe. 9. Or,' Multiply the Content of a Circle, having;like,DiaÂ?ieter, by 4, the Prodult;S: fhall betheSuperficial Content. 10. Ani If you multiply the .Superficial quot;Content,;by a 6th part of the.Diameter, the Produdtihall be the Solid Content of the Sphear. lt;iJ



??? [ m 1 A Table of Segments, Kum.Seg \Num.Segm.\Ntiim.Segm.\Num Segm- oyp 33y 506 67p â– 084 342 1041 349 y2o ^94 la? 3jd y 27 703 5 137 30 363 yy y34 80 712 152 3/1 ^40 720 I '4 378 y47 728 5 H 737 188 392. 74?– io S97 ?Ž5 399- 60 753 107 406 f74 753 2I8 413 580 772 22^ 420 y 8 782 426 594 ly 24; 40 433 tfy (?ŽOI 90' 803 2^4 440 lt;?Žo8 812 2lt;?Ž3 447 82J 272 453 lt;522 836 - 280 460 629 84Â? 20 288 70 637 473 644 878 3od 480 89(5 314 487 6J8 9id 321 494 941 2y 328 50 yoo 7y lt;?Ž72 1 100 lOCO



??? ' [ ayj 3 ti. For the Segment work^thttilMultiply the whole Superficial Contentthe whole Globe, by the Altitude of theÂ°^ment, and divide the Produa by ths, Phears whole Diameter, the Quotient lhall^ the Superficial Content of the Convexity^ ^ound part of the Segment. But for the Solid Content, workthtu â€?. Pirft, find the difference between theJ'^ight of the Segment, and the half Diame-of the Sphear 5 then multiply thisdif-j jnce ( being found by fubflradling t!Uefrom the greater) by the Superficial Con-the Bafe of the Segment, and. the^J^odudtfubftradt from the Produa of thePneats femi-Diameter, and che Convex Su-

J^rhcies of the Segmeiu 5 then a third parethe remainder fhall be the Sohd Contentthe Segment required. Example at before. Hgt; the Segments^^iutude is 4, the Segments Altitude taken7, the half Diameter, the remainder isWhich multiplied by 13d, the Superfiaal^Â°Jtent of the Bafe of the Segment, makesth ^nbsp;multiplied 7, the Sphears Diameter, by the Convex Superficies of the



??? C 1 the Segment 176, the Produa is 1332^from which number take 378, the Prody^^^laft found, and the remainder is 854, whofethird part 284', is the Sohdity of the Seg-ment required. There are other fragments of Sphears, aSMultiformed and Irregular, Cones or Pyra-mids, aid Solid Angles; but the Menfura-tion of thefe I lhall i^ot trouble my felf, nottheL^iarner with, for whom I only write,intendmg the Menfuration of things thatmay come in ufe only. 113 . But yet to conclude this Chapter, tak?thefe O.yfervatians along with you, cor,'cerning the Proportion of a Cuhe , 4frifma, and a Pyramid, a Ctllender,. â€? Sphear,

and Cone j whofe Shapes and Proportions are at in the Figures.nbsp;i If a Cube be made or conceived, whofefide is 12 inches, theli - tte iolidityr. thereofis 1728 Cube inches,; and a Pnfma, having 'the fame Bafe and Altitude, contains S64Cubetnchesi and a fquare Pyramis, of the ;fame Bafe and Altitude, contains 576 Cubeinches; and a Trianguler Pyramid, as be-fore, contains 249-6 Cube inches ; A Cil-lender contains 1357'^, being the fafflCHeight and Diameter of 12 inches : ASphear, whofe Axis is 12 inches, con-tains



??? ( ;i .tams 90 y ^ Cube inches; and a Coiie, df^he fame Diameter and Altitude, contains The Superficies of the Cillender about,wcepting the top and bottom ) is equal toiSuperficial Content ??f a Globe. 1728I3f7| 90W 864249?“ Cube â€”Cillender-Sphear â€” -Prifma â€”Piramis â€”Cone-- ?„Tetrahed.â€”Oifahed.â€”whofe Triangle)Side is 12 â€”. By the foregoing Proportions, it is evijdent that a Cube is double the Pnfma, and^^ J ^he Square Pyramis of equal Bafeand Alturude, or as 3,2, i ; for 3 times576 is 1728, and 2 times 864 is 1728. Alfo a calender is of a Cube; and aWobe is of a Cube, or ^ of a Cillender,^^hofe Sides and Diameters

are eqnal; and^Cone is ^ of a Cillender; lb that tfi(|proportion between the Cone, Sphear, andCillender, is as i, 2, 8c 3 ; for 3 timesmakesnbsp;i and two thirds Snbsp;â–  r of



??? [ 2y8 1 of 472 I makes 90J the Content of *Sph?§ar. The Trianguler Pyramid is hrt'^more than y of a Cube; fo that if any oTfibave frequent occafions for thefe proporti'ons, let Centers be put in the Line ofNuiÂ?'bcrs, at thefe proportional Numbers, anÂ?then work with thofe Points from the Cubeand Cillender, as isdire?Šfed before, for theCircumference, and Diameter, and Squaresjequaland infcribedin Chap.S. Prob. 6. So much for the meafuring of r?Šgula*ordinary Solids ; for the extraordinary andirregular, the beft Mechanick way is byWeights or Waters to meafure their Craifi-tudes or Solidities, cither by

Weight o??Meafure. A fup



??? L J further irhprovernem of the Tri-anguler Quadrant, as I have madeU feveral times, with a fliding Co'â€?ver m the in-jide, when made hoi-lovpi to carry Ink, Pens, and Cm'pajfes 1 then on the Jliditig Coverimd Edges, is put the Line of Num-hm, according to Mr. White's firfiContrivance for manner of Opera-tion; but much augmented, andmade eafie, by John Btown, t. THe defaipcion thereof fot out Jide^being the fame with the Line ofNumbers on the outter-Edge, except that th?Šhrlt part is fometimes ( when required forthat particular purpofe ) divided into xzparts, fot inches^ inltead of lo* that is toÂ?ayi The fpace between the firft i, and

thefiddle I, on thc Rule 5 ( the fpace I fay )oetween every Figure, on the firft half part,cut into 12 pares, infiead of 10, to an-'^jl^er to t he 12 inches in a Foot; and the 6-half, as the Line of Numbers on theA,nd in the fame manner are fvhttt'iS 2nbsp;fliding



??? [ 2(?0 ] Aiding Rules tDade, only for this particularpuipoft. 2. On the other Jide, is the Line of NuÂŽ'hers drawiT^dcjife the one ^.ine to the O'rherj /foV^t^e'TeAdy rnealuring of foilquot;Meafure. at, one Operatfon ^ the defcriptioi'\Vhereof in- brief* ft thu^'; ' quot; Firfty The divifions on the fliding-pieceill. hollow^RuIes, or f)it the^ tight-fide iquot;lliding-Rules; when the figures of the Tim'ber-fide fl'and fit to read, I call the right- fide, or (ingle-fide, beingquot; aUvayes toward the right hdrid,aflcl a firigle Radius. â– â– Thedrnflons therefore on the frxed^dgcof the Rulcymull heeds be the left-fide, andis alfo divided to a

double Radius, oi on^Radius twice repeated. .. Soalfo inflidiiig-Rules, the double Ra-dius is on the left-fide alfo. Set the Figurtthereof, withjight and Itft-Jide expreft ttfoÂ?U. For the right reading thofe Lines, thtMethod is thttt j The Figures on the right or fingle-fideÂ?do ufually begin at , 3 or 4,. and fo proceedwith 4, y, 6,7, 83 p, 10,11, for fo manyinches of a'Foot. ; Theni,2,3,4,y,lt;J,7,8,Pjio,iijj2,J3) 14, amp;c. for fo many whole Feet.



??? [ 1 The fmaller Guts betw^n the firft Fi- ^ures, from 31 inches to I foot; beuigquar-^ ^Â?fs of inches â€? And the fmall DivilionS be-Â?the Figures, that reprefent Feet j- ar^Only every whole. Inch; The .i^alfe, andI^T^ners of Peer, alfo, noted by a .lon^clyoke-as in foch^wbsk is necefT^ry and ufuals'' V.' On thefame nghtrfide atfo,-. for mopÂ?readiuefs in the ufe, aresiiofed fe^Gage-points'(as it were) ; Jsy i'Plrfl^ At I Foot is the wotdrfquarr.: â– ^ Steondty^ At ^ l incli and .V;, is a^i- 'and'clofe to it is fet t.dlt;fQr-,Â?ue Dia-''^Â?er of a round folid Cillender,, 3 ' Thirdly, Ac i foot 3 inrlxfsjiT^'- and neiir ttxir is fet Dj for'W Piaoie-Â?â€?^^df a rough

fieceif TimbfiUjafc-ftcding; t:q'^quot;Â?^afual ^ib^mice for uirl^wd J.imljer:,^â€?^ording to the- fourth pars.iof' a Line .giftÂ?feutWd counted f(?r the fidc; of tjie,fquare,Fmrthlj^ At 3 3ooc 6 inches and ftn^tnear to ic is fet t: r: for the true Circum-ference of a round Cillender. Tiftlh At-4 foot juft isffen K, for thepii'ciumfereiiÂ?e, according tQ the former al-Â?^^Wance. Sixclj, At I foot 5lnchcs;..ftrf,, IS a[potj and clofe to it the letter W, -as the^^^ge-poinr for:Â? Wine-'gallogt;ii: .J aI .quot;quot; â–  quot; S 3 : quot;h'S^^^^^hi



??? I 262 ] Seventhly, At near 19 inches, or i frÂŽ^7 inches, is auotlier fpot; and clofe to ithe letter a, as the Gage-point of an AU' ;gallon. Eiabtly, At 2 foot 8 inches is a fpojand clofe to it is fet B, .for the Gage-poipc ^a Beer Barrel 5 and at 2 foot 7 inches isA, for an-Ale Barrel.- TheMfes where^order'follow,nbsp;. The Figures on tht left-fUt^ or fixej'edges, are read and counted as thofe cret''right : For the fmall, 1,2,I o, 1 J, are to reprefent inches,, apd the cuÂ?between, quarters of inches; Then thÂ? i3,4,7,8,9,XO Figures next, fome^^hatbigger,'as to reprefent fo many feet, - ain^tflfcuts between,-are whole inchesThen

20,30,40,y0,60,70,80,90,100,'i JO, for tenÂ? , pf feet, and the parts between, for fijiglfjfeet, for the moft part j or elfe whole anlt;Â?half feet, as is ufual. The Ufes,follo\^^. -I' â–  â–  'nbsp;, Ufe I. piece of Timber being not Square^ (having Its breadth and depth unequal )to makf igt;, Si^uare, or find the Squ0*equal'j Set the breadth of the Piece, counted ojthe right-fide, to the fame breadth counts^



??? r 2lt;f? ] on the left-fide; then right againft the depthraund on the left-fide,on the right or fingle-is the inches and quarters fquare re-lt;iuired.nbsp;^ Example J at luchts haady and p Inchetthick, or deep. Set 9 inches on the right-fide, to 9 on the^ft gt; then right againft i y inches, or 1 foot3 inches, found our on the double or left-quot;dc, on the right or fingle-fide., is 11 inches^'^d {the Square equal required. Alfo, if you fet ij to if, then right a-Sainft 9, found out on the left-fide, on thequot;^'ght-fide is 11 inches J, the Square equal ^^quired. Ufe II. The Side af the Square glveÂ?ytofind hovfmuchlength will make i Foot. Set the inches (or feet amp;

inches) found out^n the right-fide, to i foot on thc left; tlien.'â– Jght againft i foot on the right, is the in-ches, or the feet and inches required,to make^Foot of Timber. Example at 9 inches fquare. Set 9 inches, found out on the nght-fide,to I foot on thc left-fide ; then right againfl on the rieht-lide, is i foot 9 inches i onthe left. ^ ' s 4:nbsp;y



??? c ] , If the'Square be fo big, that the i on theright falls beyond the End at the beginning,then right againft lO foot on the right-fide,is on the left, the hundredth part of .3 foot,that makes a Foot of Timber. Exmmplf, at 4 Foot Square. Set 4 foot, fouiid out on the right, to Ifoot on the left then right againft i-o footonthe right-fide,0-063 on the left-fide,or agajnft i2foptyouhave 9,. 12 parts ol:I inch, the length that goes to mak-e j foot otTiinber required. : . Ufe III. At any (blgÂ?ej?(ir} ln?§hes, or feet aniinches fquare, t9 find how much is i^1 Foot long.nbsp;â– , : Juft as the Rule ftands even, that is ?Žfoot on the right, againft i foot on

-the left,fpek die inches, or feet and inches, the Pieceis Iquare on the right or finglcrfide j andjuft againft it on the left or double-fide isthe Anfwer required ; in inches, or feetand inches. Example at ip inches fquare.â€? Juft againit i foot 7 inchesjcr 19 inches,is all one) found out on th?§ right- - ' quot; â–  fide,



??? fide, on the lefc.fide is 2 foot lt;J inches, the^tiantityof Timber in i foot long, at 19inches fquare; which Number of 4 footinches, multiphed by the length infett,^gives the true Content of the whole Piecc 'Timber required. I^ote, That this is a moft excellent waygreat Wood, and very exaft.Mfo NotCy That here, by infpeftion, yoiiâ– ^ay icjuare a fmall Number, or find the%Uare-root of a fmall Number.nbsp;, As thus ; The fquare of 8 amp; i., is near 72 J ^Or, The fquare-root of 72, is near 8 amp; iJ ' Ufe IV.nbsp;' Tie Jlde of the Square, and the length ofany 'piece being given, to find the Con-tent in feet and parts. Set the word fqttare, or i foot, alwayes

tothe length, found out on the left-fide; thenright againft, the inches, or feet aud inchesiquare counted on tlie right, on the left is thqContent required. Exampley at 20 foot Ifng, and 1$inches [qn^re. Set I foot pn the right, to- 20 on the leff^i'hen right againft i foot 3 inches on the tight.



??? C ] ' right, 5s 31 foot 2 inches and i, the Cos-tent- iVT'rff, That if the Piece be very finallycall the feet on the left-fide, inches; andthepiirts between 12' of inched; then theAnfwer will be found on the left-fide inI44'. of a Foot. Example, at 2 Inches fquare, and ^ofootlong, hove much is there ? Set 1 foot on the right, to 30 foot on theleft; then right againft 2 foot on the right,counted as a inches, is 120 parts of a footdivided into i44 parts, being juft 10 in-ches^ for 10 times 12 is 120. Bm if it be a great Piece ef Timber,then mrk.thM; Set I foot, or the word fquare, to thelength on the left, counting the fingle feetIO' of feet; then

right againft the feet andinches fquare ate the 100' of 'feet re-quired. Example, at 40 foot long, lt;fnd 4 footquot;nbsp;fquare. Set I foot to 4 foot, counted as 40, onthe left; then right againft 4 foot on theright, islt;J40, the true Content, increafingthe 10' to 100', Thus mnch for fquareTimber. i â– nbsp;Th^tigh



??? [ 1 Though there be many other wayes andmanner of workings, fome whereqf youjnay in a Book Ictforth under the .i^ameof Thi;Clt;irpent(rs J^ult,3ud well known abroad already.. Ufe V. For Round Ttmhr. The middle Diameter of any Piece to fnd how much u in ^ Faot long, attrue-meafme. Set the fpot by-p,d' to x foot on the left,then juft againft the inches, or feet and in-ches Diameter, found on the right, is thequantity of Timber in i foot long on thcleft-lidc required. ' Example, 4t 2 foot 9 inches Diameter. Suppofe a piece of Stone-Piilar,- or Gar-den-Rpul, be two foot p inches Diameter,fet the fpot by t.d. jitft againft i foot, thenright againft

2 foot sgt; inches, found on theright, on the left is 6 foot, the quantity offolid hieafure in one foot'long ^ which be-ing multiplied by the kngth in feet, givesthe true Content of the whole Piece. Note, That if you would have the ufualallowance, let D to s, inftead of t.d. Ufe VI.



??? â€?lt; -t.! Ufe'VI. â– Tht VUmettr of etnj Piece of TimF^r- gi'vheky to fini â€?hroW''Wft6h in length'mak.e'onePnh^^'^'- 'nbsp;â€” quot; Set I foot on the lEfr,~to tKe inches Dia-met^s,counted on thÂ?-J!ighl.v then.^i^i^ a-% triie flj^iirf' or Dipr theufual allowance, is the ^nfwer.: required ,found on the left-fide. Example, at p iwhes Diameter. ^ Set I pn'phe left'tOjP oiiihe right ^' theiijuft againl\ t.d.^s^ ^ fopy oh tlie.left}andquot;frght againfl; D,'. is i f^'oc 11 inches pnthe left, the length requite'd to make a footfolid at true meafur^' w- ufual ajllow-ance, when the 4th part pf-thegirt abput,i; counted the fide.ot\ the ^uare, equal, tothe

round piece of Timber.;nbsp;(, 1 â€? Note, That for great :Timbcf, you muftfet theleiFt i foot, to the fe,e_t'and inches j^ji-rmerer as' before * but count the t.d. or.D,as farb^ond 12 foot, as it is placed beyond12 inches, and you (iialt hav^ the Anfwei;in 144ÂŽ of afoot.nbsp;,; , Example J at f feot- Diameter.^ â–  â€? If you fet ion the left to y foot on thejighr, and count fo much beyond 12 foot â–  quot;quot; on



??? [ 2lt;Jp j On the right, as t.d. is beyond 12 inches,'yott iiiaji find 7 ^, ^tliat is, 7 and aquarter, to make t foot true measure, and 12s and Y for the jufijal allowance. But for fmall Timber,,:fet i foot, 2 foot,car theright, counTed as jt, 2, 3^4,andquot;iches, to I on the left; then right againft^â€?d. orD, is a Number,, that multiplied byis the Number of-feet required. Example, at 2 inches Diameter, hewmuch makÂ?s \ Foot t Set 2 foot on the right, counted as i inch^^0 I on the left j then right againft t.d. is3 foot 10 inches,quot; calling the inches feet,the feet los of feet; which 3 foot lo^ches, multiplied; by 12, make 46 foot,'or the length of i foot of

Timber at 2 in-ches Diameter, the'thing required for true'tieafure. Ufe .vn. The Diameter and Length given, to findthe Content. Set t.d. orD, for true meafure, orufualallowance, alwayes to the length countedon the left ; then right againft .the inchesdiameter counted on the right, on the lefc-^^de is the Content required. Exmple,



??? t \ F 'ExmpU, it 6 inehtt Bkmettrj30 Foot long. Set t,d. to 30 gt; then right againft 6 in-ches, counted on the right â€? on the left isy foot li inches, the Content required. Nott, If th?Š Piece be fmail, thbi coontevery foot on the right as inches, and youhave the Anfwer in 144s of a foot^ whidiis eafily counted by having i fet at 12,a at 14, 3 dt 3*5, 4 at 48, f at do,amp;c. to12 at 144, which little fmall figures arecounted as inches of ias of a foOt. ?ˆxamplti at 2 inches Diameter,and 2?“ foot long. You fhall find 643144s j that is, 5 inI true meafure. But for great Pieces, fet t.d. or D^ to thelength, counting i foot, or the left for 10foot, then

have you the Anfwer in lOoS offeet. Example) at 5 foot Vlameter, and^o foot long. Set t.d. to 3 inches, counting 30 foot forthe length ; then right againft y foot on theright, on the left is Jp2 foot, the Contentreouired. quot; â€?nbsp;life VIII.



??? f 271 ] Ufe VIII.meafure. round Timber, hj having thiGirt, or Circumference about,and lengthgiven. This being the fame in operation withDiameter, I fhall pafs it over more^n'efly 5 which way of wording, may fervethe Square and Diameter alfo i only I'abour to be plain and brief. The Circumference given, to find hovtmuch in a Foot long. Set t.r, or R, for true round, or allbw-to I foot on the left; then againft the^quot;ches about, on the left is the Anfwer re-quired. Example. At 2 foot about, you will find 3 inchesin a foot long true meafure ; or juft3 inches at the ufual allowance. Tht Circumference given, to find howmuch makes a Foot* Set

the inches, or feet and inches about; 1 foot on the left j fo is t.r. or R, to the'Â?quot;gth to make a foot. Examplt



??? ( 271 ] Exmple; Â?r 18 incies ahom 4 As fingle 18, to double i ;S6 is t.r. to y foot, 7 inchcs' Or,So is R, to 7 foot 2 inches, fbr the ufual' allowance. â€? The Circumference and length, to finithe Content, As t.r, or R, to the length â– So is the feet and inches about, to theContent. - Example, at 3 foot about, ani 30 footlong, true meafure. As t.r. to 30 J lb is 3 foot, to 21 foot f inches, the Content.For great thiiigs, call i foot on the left, lO foot, as before.For fmall things, call i foot on the right,I inch, as before. Ufe IX.To Gage fmaS Catl^ by the meanmeter and Length. Set the fpot by VV, for Wine-gallons, al-wayes to the length of the

Veflei, given inin'ehes, counted on the left-fide ; then rightagainft the inches, or feet and inches Dia-- meter,



??? [ 273 ] counted on the right 5 on the left fsthe Content in Gallons required. Example, at inches, or 2 foot meanDiameter, and 30 inches long. As the fpot at W, to 30 inches counted st30 foot; So is 24 inches, or 2 foot, to 5 8 Gallon?3 quarters, the Content required. For greater Veflels, count the feet on theIÂ?ft for ID' of inches in the lengthj and youwve your defire. Exampley at 60 inchis longt and ^^inches mean Dimttsr. As W, to 6 foot on the left for 60 inches;So is 3 foot 2 inches, or 38 inches toapj Gallons, the Anfwer required. If you would have it in Ale-gallons, ijf]^the mark at a. Ufe X. To gage Great Brewers P^ejfels, rsuni^Tans,

The Diameter and length heinggtven iÂ?feet and Inches, to ^nd the Contentin Betr-Barrelsy at one O-peratlon. Set the fpot at BB, to the depth of theTnbsp;Tun



??? [274 7 Tun, counted on the left, in Feet aquot;^inches 5 then right againft the mean Diainfter, found out on the right, on the leitthe Content in Barrels required. Example, a Tm 4 foot deep, and 10 foot,mean Diameter. As the fpot at BB, to 4 foot; So is 10 to y 3 Barrels, and 2 third part?' If you vÂ?rould have the Content inBarrels, ufe the mark at AB. Thus much for the Timber-fide, theuf^of the other,or board-fide, is the fame wi^j?that by the Compaffes before treated of, aÂ?''therefore needs here no repetition, unlefs ^to the bare manner of working with it. The fliding-Rule is only twQ Rules,Pieces fitted together, with a fhort

GrovC;and Tenon, and two Braces at each end,keep It from falling affunder ; and evenÂ?''alfo is the fliding-Cover, and two edgesthe infide of the Trianguler Quadrant; 1l?he Numbers graduated thereon, are cutcrofs the middle Joynt, having the fame d''vifions on both fides; that is to fay, on eaÂ?^quot;Rule, or on the Cover and Edge of the f'fide of the Rule. The reading and defcription is thefaiH^V^ichthat m Chap,l. 12,13,14,Â?}! loi



??? ;[ 27f y ?? ?Ž and the g??nerai Method in ufe ii That fide or part of the Rule, on which.^QU count the firft term in the Queftion, isahvayes tire firft-fide i then the other.Â?luftneeds be the fecond. . Thtnfor lt;^tihlpl?Žcat'm,thm ^ As r,. on the firft-fide, to the MuIcipIIefon the f?Šcond, or other- fide ; So is the Mulciplicand, on the firft-fide,where lAvas, to the Produ??l on thcfc?§ond.'' ,,nbsp;quot; Tor Dlvlfion, alvfajts thu?Š ' As the Divifor fouud on any one fide, isfto I on the fecond, or other-fide ; So is the Dividend on the fam?Š firft-fide,'^ -to the C^uotiait on the fecond. . Tor tieK^le of Thr?¨t.' As the firft term on the firft-fide, to th? f?Šcond on the

other }â–  Sa is the th?Žrd term found on the firft-fide, to the 4th term on the fecond-fide* For T 1



??? tvO Tor St*pfrfcUl Meafure, hy Incheiani feet. 'As 12, to the breadth in inches on the ffi' cond; So is the length in feet, to the p)ntent onthe fccoiid. For any thii^ elfe, the fame Rules andâ– precepts you find in VII. will giveyou ample and plain direftions. The Lines being fitted, as much as mayte, to fpeak out the Anfwer to the QueftionÂ?as by well confidering the f igwty you may(ee. CHAPf



??? CHAP. XI. To ma\e and meafure the FiveRegular Flatomcal iBodiesyâ€?Â?ith their Declinations anideclinations, i. FÂ?r the Cfthe, being the Fouaidtietiof aU other, IT is a Square Solid Body, every way aJlike, and fpoken of largely before, as to^he Meiifuration thereof,and obvious enoughto every indifferent Workman, as to theÂŽiaking thereof, and needs no repetition in^his place. 2. For tbe Tetrahedron '. It is a Figure, comprehended of 4 equi-latteral plain Triangles, or a Trianguler Py-ramid, aft mentioned, the beft and neareft^ay, as I conceive of making, is thus. Ac-cording to due^Uons of Mr. Jthn Leak. --quot;--------

Tjnbsp;On [ a7gt; 3



??? On any rough Piece, make one fideand flat, fo large, as to con tain J:he Trianglewhich you intend ftiall be one fide of theTetrahedron -, then fet a Bevel to 73 degrees31 minutes and 42 f?Šconds ; and plain ano-ther fide, to fit the forraeir fide, and the Be'vel^ fecmdum Art em) y then mark this laftplained fide, according to the former, andcut away the refidue, plaining them awayjuft to the ftrokes, and fit to the Bevel for-merly fet, and you fhallcoiiftitute the 7f-trahedron required,nbsp;. ' The Superficial Content is the Area of the4 equilatteral Triangles mentioned before,and the folid Content is found by multiply^jng the Area of one

Triangle by one thirdp.art of the Altitude of the Pyramid, or Te^trahedron, from the midft of one Plain tothe Apex, or top of the oppofite SolidAngle.nbsp;! If the meafuring the fides, PerpendicÂ?'1er, aud Altitude of the Tetrahedron withCompai?Žes, Callipers, and Scale, ferveto exa?Štnefs ; then proceed thus j FjVy?, for the Verpen??lculer, the Triangle being fqmiatteral.Mukiply one fide given by 13, and di-vide the Pipduft by ly; the Quotientfhe Perpendiculer, quot; ' quot;nbsp;Ex^rnp^f*



??? [ 27P I Example.the fide of the Tetrahedron be i2,multiplied by 13, gives whichprided by ly, leaves 10.4, for the lengthâ– J, . the Perpendiculer in the equilatteral^nangle^ whofe fide is 12. Then for the Perpendiculer Jlcitude,work^thui, by the ^Artificial Numbers andSines. As the Sine of 90, to the fine of 70 dcg. ,31 rain. 42 fee; So is 10-4, the Perpendiculer, to 9-80,the perpendiculer Altitude required. Or by the SeBor, work, tb^ \P Take, 12, the fide of the Tetrahedron,(any Scale, or) the Line of Lines, andl^t the SeÂ?lor to 60 degrees, by making the^tteral 12, a Parallel 12, then thenearefl;diftance from 12, to the Line of Lines,

isthe true Perpendiculer; which meafuredthe fame Line of Lines, will be found to10-4, as before ; then make this 10-4 a^ÂŽtallel Sine of 90, and 90 theSeftor fotake out the Parallel-fine of 70-31-42Â?meafure it on the fame Scale, a jd ity^llbe 0-8, as before. But



??? [ ?ŽSo ] B??t if you ufe the Quadrant-fide, thequot;firft lay the Thred to 60 degrees, countedfrom the Head ; then take the neareft di-ftance from 12, on the Line of Lines, to theThred, and it fhall be the Perpendiculer ofthe Triangle, 10-4 j then fet thisPerpetiquot;diculer in po, and lay the Thred tothÂŽneareft diftance, and there keep it; thentake the neareft diftance from 70-31 in theSines to the Thred, and that fhall be 9-80Â?for the Perpendiculer Altitude of the Tri-ranguler Pyramid, or Tetrahedron. ThtÂ?, Laftly, This perpendiculer Altitude beÂ?ing multiplied by the Area of the Bafe,givesa Number, whofe third part is the

Solid^Content of the Tetrahedron required. For 12 the fide, and yz the half Per-pendiculer, makes ^2-4, the Superficial'Content of one Triangle, or Bale -, tbei^lt;52-4, the Bafe, muhiplied by 9-8, the per-pendiculer Altitude, gives 611-52, and3third part of d11-5 2 is 203-80, the folidContent required. The three Triangles recline from the Per-pendiculer upright, 19 degr. 28 min. and18 fee. and decline when the edge is Southto. South Eaft, and South Weft, and thePppofite Plain a juft North j but if yÂŽ'-'â–  quot; ' ' ...... mak?§



??? [ 28I ] ttiake one South, then the other two areaieNorth-eaft and North-weft 60 deg. 3. For the OBabedroÂ?,Which is a fohd body, comprehended^nder 8 equilattcral Triangles: The way,making which, is thm ;Make a plain Parallelepipedon, or long-Cube', if the breadth both wayes be 1000,^Â?t the length be 1-414; or if the length beSooooo, the breadth both wayes muft be3-J3ff3 ; then to thefeMeafures fquare itexaftly ; then divide the length and breadthjuft in the midft,and draw Lines both wayeson all the 6 fides; then draw the Diagonal'Lines from the midft of the length, to theRiidft of the breadth; and cut by thefeDiagonal-Lints, and the

OElahedran willappear to be truly made. For the Menfuration thereof, it is thefame as inthe7'Â?rlt;ifcfiroÂ?; For, fuppofingthe fide of one of the Triangles 12; theBafe is 144 in Content, and the TrianglesPerpendiculer is 10-4, as before: But thePerpendiculer Altitude is juft half thelength, viz.. 8-49 ; for if the breadth beJ2,'then the length muft be i6-j)8, whofehalfsarelt;Jand 8-49 'â– gt; Then if you multi-ply 144 the Bafe, by 8-49 the perpendiculer Altitude,



??? [ 282 1 Alutude, the Produft will be iz22.^6fwhofe third part isnbsp;the half of theTttrahedron, and 815-04 is the wholefolid Content of the Tetrahedron required,as near as we can fee by Inftrumental Ope-ration ; but if you work to a Figure more,you' fliall find the total Area to be but814-tf jlt;5 more exad. To find this Perpendiculer tXltitude by. the SeSor,' mrk, thus ^ Firft, The Triangles Perpendiculer being30-4, as before; Take the Latteral 10.4,from the Line of Lines, make it a Parallelin sÂ?o, lay the Thred esadlly to the neareftdiftance, and there keep it; then the Paral-lel-diftance from the Sine of 54 deg.44 min.45 fee. the

Reclination ftiall be 8-486, thetrue'PerpendicuIer Altitude required. Then if the OEtahedron ftand on oneTriangle, you have one Horizontal Plain,and one South and North Reclining and In-clining ip deg. 28 mi*. 18 fee. as the Tctrahedron was; and two South, and twoNorth, declining 60, and reclining and in-clining 19 deg. 28 min. 18 fee. as afore. But if it ftand on a Point, then you have4dire61: or declining 45, and reclining54,44,45 J and 4 incliners, iaciiningas much



??? [ ] Â?^uchanddlrea, or declining, as you lhallpleaie to (et them. 4. Far thtDodecahtdrcKy Which is a regular folid body, contained*inder (or made up of ) 12 Pentagonal Py-ramids, or Pyramids whofe Bafe hath y e-Â?qual fides, and the perpendiculer Altitudes^f thofe 12 Pyramids equal to half the Do-^decahedrons Altitude, Handing on one fide^equal to the femi-diameter of the infcri-l^ed %hear. To cut this Body, take any round Piece,5nd if the Diameter be 100000, the lengthÂ?ftuftbe o-Siooy, or as 4-995'to 3-973gt;^hen the Piece being turned round, and theâ€?^^vo Ends flat to the former meafures oÂ?l^ength and Diameters ( which

are near ac-cording to thc Sphear infcribed, and to theCircle circumfcribing ) being meafured byCompafles, Callipers',and Line of Lines verycarefully and exadly. Then divide the Cir-cumference of the two Ends of the Cillen-der into 10 equal parts, and dra-,'^ LinesPerpendiculer from end to c iJ, an'i p^ainall away between ti-e Lir.cs 9af a^'.d i'uj''oth,fo that'the two Plains on bc-b e.^ds will be-^.come a regular ten-'quot;ie ' F'gine. Then making rl-. v i. : Diau.aer-.bcve-taidjioooo w the UiÂ?; of Lines, fake out 0-309,



??? 0-309, and with this meafure ( as a RadiuSon the Center ) at both ends defcribe aCircle ; and if you draw Lines,from everyoppofite Line of the 10 firft drawn, youInall have Points in the laft defcribed circle,to draw a Tentagon by ; which is the Bafeof one of the 12 Pentagonal Pyramids, con-tained in the body. This Work is to bedone at both Ends; but be fure that theAngle of the Pentagon at one end, be op'pofite to a fide of the Pentagon at the othetend; then thefe Lines drawn, the twoend$are fully marked. Then to mark, the lO Sides, do thus ; Count the firft length 1000, viz.. themeafure from the top to the bottom, or

fromCenter to Center i and fit this length in lOand 10, of the Line of Lines; the Sc6tor fofet, take out 0-3821, and lay it from thetwo ends, and either draw, or gage Linesround about from each end ; and iu themidft between the two Lines will remain0-233:8; then Lines drawn Diagonally ontheio fides, will guide to the true cuttingof the Dodecahedron. If you fet a Bevel to iilt;S deg. 33 min.54 fee. and apply it from the two ends,youmay try the truth of your Work, ~ ,nbsp;Tht



??? [ ^Sj ] - The Dtcl'watiott and, Rtclinatlou of aB theI o Pant agonal Plains^re as foUomth. Firft, You have i Norch, reclining 2634 min i and i South, inclining asquot;lUch. Secondly, You have 2 North decliningand reclining 2lt;J, 34; ^nd 2 South,lt;^eclimng 72, and inclining 26, 34. Thirdly, You have 2 North, declinii^3lt;5, and incHning 3lt;J, 34 ; and a South,declining 36, and reclining 2(S, 34; And* Horizontal Plain, and his oppofite Bafe toÂ?and on. As for the meafuring of this Body, thePlain and Natural way is thm ; Firft, find the Superficial Content of theBafe of one of the Pentagons, by multiply-ing the meafure from the Center to

themiddle of one of the Sides, ( which is theContained Circles femi-diameter ) and halfihe fum of the meafure of all the fides puttogether ; and then to multiply this Produ6tfcy one third part of half the Altitude of'he body, and the Produa fhall be theContent of one Pentagonal Pyramid, beingOne twelft part of the Dodecahedron ; and^his laft, multiplied by iz, gives the folid Uon-



??? [ 1 Content of the Dodecahedron â€? or 12 times: fhe Superficial Content of one 'fide, is theSuperficial Content thereof. Example,Suppofe the fide of a Dodecahedronthen the fum of the fides meafured is 3 the contained Circles femi-diameter isthen 15-the half of 30, and 4-12 multi'plied together, makedi-80; andi2timc5this, makes 741-50, for the Superficial Cofl'tent of the Dodecahedron. Then for the Solid Content, multiplylt;Si-:8q, the Superficial Content of one hd^by 2-233,,one dth part of 13-392, thewhole Altitude of the body ; the Prodixiilis IS7-PPP40 : Again, this multiplied b/12, the number.of Pyramids, makes

t^Sff9P28, the Solid Cdntent, as near as may begt;in fuch a Decimal quot;way of Computatioii. , 'S'ForthelcofaheironyWhich is a regular folid body, made upof, or contained under zo. Trianguler Pyra'mids, whnfeBafe (or one of whofe Sides)is an equilatteral Triangle; and the per-pendiculer Altitude of one of thefe 20 Py-ramids,, is: ;equal to half the pcrpendiculci'Altitude of the Icofahedron, from any onefide, to his 6ppofite fide, or equal to thefemi-di^eter of the uifcribed Sphear.



??? To cut this body, take any round Piecc^and if the Diameter thereof be looopj lec'^he length thereof be turned flat and even to; or if the true. Round and Cillen-drical Form in Diameter be 4910, let thetrue length, when the ends are plain andflat, be 3964 ; then divide the Cillejidrica!part into 36 equal parts,- and plain away allto the Lines, fo that the two ends may betwo d-fided-figures; then making jooo,the former femi-diameter, looo in the LineÂŽf LineSj take out (Silt;J, and on the Center,ÂŽt each end, defcribe a Circle; and bydrawing Lines to each oppofite Point, makeÂŽ Triangle, whofe circumfcribing Circle'tiay be theQrcle drawn at

each end; buthe fure to mark the fide of one Triangle op-pofite to the Point of the other Triangle acthe other end, as before in the Dodecahe-dron ; thus both the ends fhall be fully andtruly marked. Then making the length a Parallel'inlooo, of the Line of Lines, takeout -579,and -cjgt;5, and prick thofe two meafuresfrom each end, and by thofe Points (dr^wOr gage) Lines round about, on the 6 fides.Then Diagonal Lines drawn from Point toI-ine, and from Line to Point round about,fliews how to cut the Body at X2 cuts. Note,



??? C 288 3 if you fee a Bevel to ^-i 3 8-1 lt; | ^33, and apply it from each end, itguide you in thc true plaining of the fid?'of the Icofahedron, And a Bevel fet to lOquot; ^degrees, will fit, being applied from t^e jmidft of one fide, to the meeting of tWquot;lides. The Reclination of the three Triangles?whofe upper fides are adjacent (or next) tquot;the three fides of the upper Horizontal' ^Triangle is 48 11 23, from thePerpendi- iculer, or 41 48 from the Horizon'tal, and when one corner ftands South,thÂ?Declination of one of thefe 3, vix.. that ofpofite to the South-corncr a direct North ith'other two decline 60 degrees, one South'call, the

other South-weft ; theother tf, a-bout the corners of the Horizontal-plainÂ?do all recline ijgt; deg. 28 min. ilt;5 fee. thÂ?two that behold the South, decline 22 dep'14 min. 29 fee. and thofe two that beholiithe North, decline 37 deg* 4f min. 51 feeÂ?toward the Baft and Weft J the otherremaining, recline as before, and declioÂ?one North-eaft, and the other North-weft82 deg. 14 min. 19 fee. The other Nine under-Plains, oppofitetÂ??every one of thefe, decline and incline, ^much as the oppofitedid recline and dechnc,as by due confideration will plainly ap'pear.nbsp;quot;nbsp;;nbsp;fot



??? [ 2Sp 3 Forth?Šineafuring of this body-, do asVou did fay the Dodecahedron, find theArea of one Triangle, and multiply it by^Oj gives the Superficial Content; and thequot;^ea of one Triangle, multiplied by onepart of the Altitude of the body., giveSthe folid Content of one Trianguler Pyra-mid J and that Product multiplied by ao,number of Pyramids, gives the whole:Content of the Icofahedron. Example. quot;Suppofe the fide of an Icofahedron be 12,'^'tft fquare oiie fide ( viz,. 12, which makes^44) ; then multiply that Square by 13,then divide the Produft by 30, the^orient and his remainder is the Superfi-''â– 'al Content of the Equilatteral

Triangle^quot;^hofe fide is 12 ; namely, 62-400; or'Â?lore eyaaiy, xhe Square-root of 3888,^hich is neat 62- 3 54 ; 20 times this, is thesuperficial Content, namely, 1247-08. Then for the Solid Capacity or Content,'^ukiply 3-023, the fixt part of the bodiesAltitude, or one third of the Pyramids;^ltitude, by lt;J2.35'4, die Area of oneItianguler Bale, and the Produft will be*88-49322p, Laftly, this multiplied bythe number of Pyramids in the Body,ynbsp;the



??? the Produa is 3/Â?^p-8*543 80, ^^^ ''''lidContent of the Icofahedron. Thus you have the way of cutting, aquot;ÂŽthe Declinations and Reclinations and MeÂŽ' ^furesj Superficial and Sohd, of the f Re' jgular Bodies, as near as by Decimal AC'compt to 100 part of an Integer mayb?)the exaft meafuring whereof, requires thehelp of Algebra, whereof I am ignorant. The Meafures of the Containing, andContained Sphears, Circles, and DiamC'ters, Sides and Axis's, Diagonal-lines andAltitudes of the five Regular Bodies, gS'thered in a Table to a Containing Sphear,whofe Diameter was 10 inches (or Integers)found out by Geometry,

according to thisScheam, taken from Mr. Tho. Diggs. Let the Line A B be 10 of fome Diagoquot;nal Scale, reprefenting the Diameter of theContaining Sphear. Which Line A B, yoquot;muft divide into two parts at C, and inC !three parts at E ; A E being one third partÂ?and on the Points C and E, raife two Lin^sPerpendiculer to A B ; and with y of yourDiagonal Scale, on tbe Center C, defcribÂŽthe femi-Circle A F D B, and note tfacPoints F and D, in the femi-Circle, with r*andD, drawing Lines from either of theii'to A, ar.d from F to B. ' - - quot;nbsp;TbfÂ?)



??? [ ipi ]Divide A F by cxtream andmcMProportion ; the greater Segment being aG,(by the loth Problem of the dth Chapter)then extend the Line AF to Ff, making F flequal to F G, and draw the Line H B; andfrom F, draw another Line Parallel to H B,^tting the Diameter in I, and from I, draw^ Line Parallel to CD, as IK; then make1L a third part of IB, and draw M LI^arallel to I K ; alfo, draw the Lme M B,and divide it into two parts at N, and into4 parts at f; then divide the 4th part, M S,by extream and mean Proportion , whofegreater Segment (or part) let be S V ; then^vide F B iii 4 parts, making F O thequot;Â?If, and FR thc quarter ; divide like-

Wife FE in two parts, and at the middleThe being thus made, then^vith your Compaffes, and Diagonal Scale,you may meafure all the Diameters, Sides,atid Altitudes, of all the j Regular Bodies. As tbtu ; A B is in all of them, thc ContainedSphears Diameter. EC, OF, RO, NC, NC, thc ContainedSphears Semi-D:ameter. EF,0B,0F,NB,MB, thc ContainingCircles Semi-Diameter. Vanbsp;EP,



??? '[ 292 3 EP, OC, co, VN, MN,. theCohtaihed,CirckS Semi-Diameter. FB, AF, AD, AG, KB, the Length ofthe Sides of each Body. EB, AF, FA, MA, AM, the Altitude of.â€? the Bodies. ADj FB, VB, SB, the Perpendicu-ler Line ctf the Bafes. FB, AF, the Diagonal- - Line of the Bafes, as in the Tablt' Thefe Meafures and Proportions are for a'Sphear of lo inches Diameter. Jf JOH mgt;Â?U have the llke^ for any etherythen fay by, the Line of Nambers, orLine of LiaeSj^ tr EfUe..of Threef.thtu;nbsp;Â? . i r , As thefide (,Diameter or Altitude.) for;IO, as in the Ti^/Â?, is-to the givenSide, Diameter, or Altitude ; So is any other Number, in the

Table, for. Diameter, Side, or Altitude, to bisProportional Meafure retjuired. Example



??? [ 293 ]Example.' ??have a Dodecahedron, Vfbofe Side Â? 6,' fVhat jhall aB his other Sphears, orCircles, Diametersiir Altitttde be? The Extent of the CompafTes from3-570, -the Dodecahedrons-fide in theTable, to 6 the fide given, lht4l teach iram10, the Cftntaining Sphears Djameter in the .Table, to 16, theContaining Sphears Dia-meter, for a Dodecahedron, whofe fide isAnd from, 7-P70 the Contai??edSphears Diameter, to 12-643, the Con-tained Sphears Diameter. And fo for an/other whatfoever. Tie y ?•



??? [ 2P4- 1The Table. Ths,Names of theBodies. Tetrahedron Ciebe.\ona-\hed. Dode-]caked. Icofa-bed. CnnWiningSpheir.The cJOta ning bpheirs Diame- ABccr.thstcompiclwndithebody lO.ooQin it,is foterec one of them.â€” contained Spheii.Tht contained SphewS Diime.tet that u contiineii in the bo-dy, ctlled alfo Axis, is â€”â€” ECThe half thereof, lt;Â? 7.970 7.970 Â?.3318.16484^ NC NC 3-985 RO OP 1.^66 4,08 Â?41' ÂŽ4iÂŽ 6.07a MB 6- 0703-C35 9.644 9.643 NB3'035 4.910 OB OP4.O3I44' 0814 EF 4-710 4-410' MM VN ilSli455 1-5175 5.7840 lt;^7840 OC 2. 89:0 AD 7071 OC ContsiningCitcIc.The cbntjming Cirdes

Diamcter, ( or the Diameter of that 9.419 Circle which comprehends ont -^ fide or bafe of the body, ii â€”. The half thereof, jgt; â€? â–  -Contained Circles.The conrained Circles Diam!-ter, Comprehended in the Baft of one fide, i$----- EP Thehilf thereof, ii-â€” i* 355,i- iigJO SMeÂ?, AG 3-570 KB igt; i6o1-630 MA 7.960 FB 1.78s MA 7.960 3- 'i355AF 5-774 2. as;AF 5 â€?77-1 AF TheÂ? length of one fide of the TanglqSqaare,ot'Pent^bii,!ng the baic of the figure, is 8 1647 5.774 The half the'of, _-- ^^^ Atiiude.nbsp;â–  ' The Altitude troni fide, ro thefide oppofiie, or from Side to thc Point oppofitr, --- 6.6661 The h a. f thereof. 887 3.980

VBJ.485 3-06^12.7415 3.9801078 1.887 3-3333 Perpend iculr, Thc Length af fhe Perpendi-culer Line of any one Side orBait. - amp;D 6- lij 7 073 8. ilt;547 3 5565 4- 0813 AF 5'774 FB ,.^'8-1647 noneâ€”4.0813' flone-' none J.887 The half thereof,---- Uiagonal.Line.The D1a5.onal-Li.1t, from Cor-ner to Corner of the fame Bdft, is,-------- The half thereof ij,--- AB ! AB AB AB IO. coo 10 -OOP 10-OOP 10-



??? This TaUt was gathered from this (7/9-^'trical Figure, drawn on a Slate, by agood Diagonal Scale of lt;S parts in a Foot,^^hereby I could very well copie to thepart of an Integer ; and is trueEnough for any Mechanick Operation, forJ^hofe ufe I only do it, and I hope it may^^ as kindly accepted, as it was carefullyCalculated, and offered to Publick view. CHAP. XII. The ufe of the Line of Nmn-hers, in Gaging of Veffels^clofe or open. GAging of VeJels, is no other than theMeafuring of Solid Bodies; and theformer dire6l:ions for folid Meafure, con-veniently and aptly applied, is fully fuffi-^'ent; only obferving this difference. Thatthe refult or

ifl'ae of the Queftion is to be^eudred in proper terms, according to the â€?V 4nbsp;demand



??? [ 29lt;J ] demand of the Queftion, as thus; infur ng of Timber or Stone, the ^JueftioHis, Hovf many Feet, or Inches, is there In thiSola Body? But in Gaging, theQiieftioiiis. Hew many Gallons, Kilderkins,or quot;BarrelsÂ?there in the Vejfel to be meafured f Fofwhich purpofe there are fit Numbers, o^Gage-points, requifite to be known, for tbemore fpeedy attaining the Anfwer to theQueftion, of which in their order, as fcgt;l'loweth; Firft, You are to remember. That thefohd capacity of a Wine-Gallon, isCube Inches ; a Corn-Gallon 272 Cubeinches J an Ale or Beer-Gallon, is 282 \Cube inches; or as fome fay, 288 Cube iÂ?'ches; So that

when you have found the |Content of any Veflel in Cube inches,you divide that fum in inches, by the re'ipeÂ?tive Number for the Gallons you woulÂ?have, the Quotient fhall be the Content ii^Gallons required. Problem I. To meaf vre a Square Vejfel. From hence it follows, That to meafureany Square or Oblong Veflel, youHiultiply the length and breadth takenmches, and tenth, parts, together; that is



??? ( c ] 'ay, The one by the other ; and the Pro-duct fliall be the Content of the Bafe ii) in-'^hes, fuperficially : Then mukiply this Su-P'^tficial Content of the Bafe, by the inches^f^d tenth parts deep, and the Prodnft fhallthe folid Content in Cube inches ; thendivide this Produ?´l: by 282, gives the Con-tent ini Ale-Gallons in the Quotient, and the'â– f'tiainder, if any be, are Cube inches. But if you divide by 10161, the Cubeinches in a Beer Barrel ; or, by 9032 theCube inches in an Ale Barrel ; the Quotient^eweth the Number of Beer or Ale Bar-'^elsj (and the remainder Cube inches.) Example of a Brewers Cooler, The length let be 78

inches and i tenth,the breadth let be 320 inches and y tenths,and the depth 9 inches and y tenths, orhalf an inch ; by multiplying and dividing,as above, you will find 843 Gallons, and 68Cube inches, to be the folid Content of thacCooler ; which work is very readily doneby the Line oi Numbers, in this manner ; Extend the Compafles from i, to thebrcadth or length ; anlt;l the fame Extent fhallleach from the length or breadth to a 4th,Which is the Superficial Content of the^afe, or bottom, In Superficial mches.



??? [ 298 ]Then, The Extent from 282 ', to the laft Nuffl-ber found, ftiall reach the fame way frofflthe inches, and tenths deep, to the Content iÂ?Gallons. Extmple. The Extent from i, to 78-1, fhall reachthe fame way from 320-5-, to 25031; thenthe Extent from 282 ^ , to 25031, IhaDreach the fame way from 9-5, to 842-68,the Solid Content in Gallons required. Indeed, you muft Note, You cannot feefo many Figures on the Line, as the Produ(5tof 4 figures multiplied by 3 j yet by theRules linChap.6. SeU.i.) you have di-reÂ?aions as to the number of Figures, whichhere is 7 ; the two laft (next the right hand)being Fradhons, or parts of an

Inch, and istherefore negledfed. ^gain, Individing the Produft of, 25031, and9-5, multiplied together, which makesFigures befide the Fra6\ion by 282, theremuft needs be three Figures in the Quotient,which arc the Gallons': This artificial helpyou have, behde the prefent view of theVefTel, which will dircdt you not to call842 Gallons, only 841, nor 8420, as youmuft needs do, if you miftake as to the de-nomination. /4gairi,



??? [ 2pp 3 Again, , Vou need not to trouble your fcif, towhat the 4th Number is 5 but having^Und the Point reprefenting it, keep the^ompafs-point fixed there, and open the o-Jhfr to 282 -1, where you may have a BrafsC^ntcr-pin for more readinefs; but let yourj'^'^ount go as 282 5 to the 4th, for methods and not as the 4th to 282-J; for then muft fay, fo is the depth the contraryJ^ay to the Content in Gallons. All this is,'lilted for plainnefs and caution fake, in be-â– '^efit to young Learners.- Alfo Note, That if you would havFhad^e Anfwer in Ale or Beer Barrels; then inileadof 282!, you muft ufe the Point atfor Ale Barrels; or the Point

aC61 for Beer Barrels, being the numberCube inches in thofe Barrels, as 2821 is^he number of arches, in a Gallon of Ale orBeer. Example for the fame Cooler.The Extent from i to 78-1, fhall reachfrom 320-j, the fame way to 2 J031; theÂ?,^he Extent from 10161 to 2J031, fhallgt;^each the fame way from 9-j to 23 i, thetrue number of Beer Barrels required. Or,The Extent from PO32, to 2J031, lhall'â– each to 26 BarrelSjand near i third: which k



??? [ 3C0 1 is as quick and ready away as can be iquot;'Square Veflcls. Problem IL Tfi G/ige 9r Jl^eafare any rtfiKcl Tmnor rejfel. The pUjin and natural way for meafuri)'^of a round Tun, is this ; Meafure theDi^quot;meter in inches and tenths, and fetâ™? half thereof; Meafure alfo, the CompS''round about the infide, and fet down tl^^ha^of that alfo, in inches and tenth parfS)apd.multiply thofe two Numbers togethÂ?*quot;Â?the Product fhall be the Content of tb^Bafe, or bottom, in Superficial inches; thequot;this Produft multiplied by the depth inii^'ches, gives thequot; f^olid Content in inchesÂ? ithqn laftly,' this Product divided

byorbyioifji, or by 9032, gives the foli'^Content in Gallons, or Beer, or Ale Barrel'Â?as before. For, half the Diameter, and half th^Circumference, doth reduce the round Ve'j'fel to an Oblong Veflbl, equal to that rouiiquot; 1Y^flel.nbsp;i WhichVeflel, when it is brought toÂŽSaua.re, by takmg of half the D.ameter, aiid half the Gircumfercnce ; thtntheRÂ?'ÂŽ â–  lalf



??? â–  Ijtt . [. 3'Â°'^ J; ' ,' Mentioned, for Square VefTcls, performs work exa(5tly, to GaUohsil or Barrels, aspleafe. ^nbsp;- - Â?Ut when the V?Šfletis Tipery thac is tothe-bottoitJand topcif difterent ttamei^quot;as generally tlwy all are; then the^ll^f cai-p is co come' by the true Diameters^to? ^^^nbsp;^ flidi!i|;Rule applied iiifide, whofe regular equal com^ca^'Â°^Â?sthBS to be ordered , - 'p WhentheVeffelis taper,'^'and the'Side??thnbsp;like the Segment df a you nray add the Diameters 4k tb^an^f^ttom together, and cotBit the half TtniS-' I Â?.tnbsp;^nbsp;' ^ ' the mean Diameter of fhat taper yefifel,j^*}^ triultiply half that Dia-meter, and.

halfan!lnbsp;Circumferenc?¨,quot;as-6?Šf9pe ; multiply andquot; divide, to get tWfoIidin Gallons,or Barrels. ;But when the Staves are'bending, ^moftJ your clofe Cask are. then the r??adieft^ay to come to a mean DianSetei-, is thus'; , S4J,, As 10 to 7, or as ib t?? 5 amp; j .nbsp;?•S 7 icj TV ; accotding: as' yon' ' ihall-find moft trite f??r feveralCask:So is the difference of Diameters- to a 4thNumber, which is to be added to theleaft of the Diameters, to make up a â–  Â?lean Diameter. - ^^



??? 1302 ]IAj far Examplt2 If the Sides be round or arching, ^^^the lefs Diameter be 30 inches, andcbÂ?greater 40 uiches ; then. As 10 to 7 iis 10, the difference to 7 inches ; whid'makes ( being added to 30, the leaft Di^'meter) 3 7, for a mean Diameter. But Nott, It is hinted byThar Veflels, ufually, are between a Sp^^'roid and aParaboIickSpmdIe; then, if10 to 7, be too much to add to theDiameter j Tou may fay. As 10, to 6 4 ; Or, As 10, to lt;?Ž TV , TV inbsp;, ' So is the difference of Diameters to a 'Number, which you muft add tothÂ?leaft Diameter, to make a meanpi^'meter. Having thus gained a mean Diamete^^you

may work as before; or rather ?š^tmore readily and eafily, by the LineNumbers, thtu; As the Gage-point is to the mean V^'meter; So IS the Length to a 4th, and that 4^''to the Content required, Th^



??? 11 The Gage-point for Wme, and Oyl-gallons, at 231 Cube inches in a Gal-Â?Ion, is-----17-1 r The Gage-point for Ale-gallons , at282;^' is,--â€”-- The Gage-point for Ale, or Beer-gallons,at 288, is, â€”-----â€”19-IS The Gage-point for a Corn-gallon, at2721, is,----i8-d2 The Gage-point for a Beer Barrel, at10161, is,--- The Gage-point for an Ale Barrel, at9032, is,---^ 33-?ŽÂ??? The Extent of the Compaffes, on theLine of Numbers, from the Gage-point to^quot;e mean Diameter of a VelTel 5 bemg turn-ed two times the feme way from the lengthof a Veflel, (hall jeach to the Content of theVelTel, in Gallons or Barrels, accordmg tothe nature of

the Gage-pouit. Example. A mean Diameter tei^ 30, and theâ– ^fngth 40, the Content is ii Wice-gallonjnear. In the leffer Ale or Becr-gatlons, ioo-Â?. In the greater Ale-galloni, at 288-098gallons and a hait. In



??? â€? r ^ ,1 ^ ' ^lA Com-gallom, at 272-i, â€”-lO Ions.nbsp;â€? â€? : â€? In Beer Barrels, by his Gage-point yoii will find 2-7 8, or 2 three quarters: 2â€”7^', Irf Ale Barrels, quot;you wiU find 3 and 11 d hundred: 3 â€” 11. And tlie like for any other Meafur?) whofe:Gage.point is known. Problem IILfini tht Gage-Toint of ar.yi^eafurc' 0- The Gage-point of any Solid Meafure^ iso!nl;f the EHameter of a Circle, whofe Su'perficial Content is equal to the Solid Con-lent the fame Meafure. . i/fs that more pialnly ^TheSolid Content of a Wine Galloir is'2131 Cube iirches: Now if you have aCircle that contains 231 Superficial

inches,the Diameter thereof will be found to bei7.inches, and if of a hundred ; as by theâ– ir^?roamp;,em of the 'jth Chapter, is wellfeen. Thefe Dire61:ions may ferve for any roundVefiel, either clofe or open; yet Mr. Ough'trei, a very a6Ie Mathematition, hath Â? V a/ gt;4 Gf^quot;^



??? 1305 3 Â?Way accounted fomewhac more exaÂ?l, andÂ?onfequently more tedious Â?nd troublefomceither by the Pen or Compaffes.which Â?this; You muft meafure the Diameters at headÂ?nd bung, or the tcp and bottom in inchesloths, the length alfo by the fame mea-gre J then find out the Superficial Con-j^i^t of the Circles, anfwerable to thofe twodiameters, and take two thirds of the grea-and one third of the leaft, and add^quot;etn together in one fum ; which fum youâ€?^uft niukiply by the length in inches andf^is, and the Produ6t (hall be the Cotitenc^ Cube inches j which Produ6t divided bygives Ale Gallons j or by 231, givesWine

Gallons, as before. tht Lint ef KfumbtrSy this V4j ttmart ufit ani rtaij thm; The Extent from i, to o. ?’ 2 jtf, a Num-ber fit for 2 thirds, of the Circle atthe bung â€? So is the Square of the Diameter at thebung to a 4th. Tbtn



??? [ ios 3 TheÂ? agtun ;nbsp;^ .quot;a X, too-2lt;Ji8, the half of the fof-mer Namber, and fit for onc thirdtheCircle athead;So is the Square of the Diameter at hcadtoa4th. trhf/e ttvo ^ths aU together, then fay; Asaji ( forVVine, or 282 ^ for Alc-Gallons ) , is tp the fum of the twÂ?4ths added together;So is the length to the Content in WinCGallons. Examfle, at 18 inches at heai, aniat bnngy that oli Example, The Square of 32, is 1024;The Square of 18, is 324 :Then, The Extent of the' Compaffes fromÂ?-J236, fhall reach from 1024, the Squareof 32, 10536-4, tvvathirds of the bung' Agaiti, The Extent from i,to 0-2?“18, fhall

read'from 324, the Square of 18, the Diamet^athead, to 84-9, the fum of 53^-4,84-9, is ?–21-3. Then UpijyThc Extent from 231, to ^21-3, ihaj* rcaci^



??? 'f^chfrom4o the length, to 107-J8, orGallons and a half, and better, theJ-ontent in Wine-gallons, as briefly aj candone this way/ But if you take the Diameters at headquot;a bmig, with a Line called Oughtrcd'j1 ^ge-line i and fet the meafure found at theby that Line, down twice; and the^''eafurefdundatthehead, found by the^^'Ue Line, once, and bring them into onei then nmltiply that fum by the lengththe Veffel in inches, and 10 parts, and.y the Pi odua fhall be the Content in^ine-gallons required. As if Iftould meafure a Cask of 18,Onnbsp;right againft i8 inches ^ Oughtredj-Uac, you find 0-367 i and th-1 Â?Â?Jjlaft fet down twice, and 0-367

oncej Â?ided, makes 2^689; and dien this fum ^uhiphed by 40, makes i07-y6, being illynbsp;former operation, but dif- Z f quot;quot;nbsp;'he way fee be- fore by the mean Diameter and Gage-pointgt; y reafon of the extream fwelhng of the this way fliould prove the' ^elf ift the Book of the Carpmtrs'Kult,y have iTdlt toreaifie this difference,'^Jiich you will very feldom have occafion X 2 Net!



??? [ 3lt;=n Notedfoy That this Line, calledtrti'% Gage-Line, is very excellently iraprfved to find the Concent of Great VelTelsÂ?either in the whole, or inch by inch ; whichyou will find at large in the Book beforementioned. tAlfo, The ufe of the Lines called Dia'gonal-Lines, and Lines to find the empti-nefs of Cask, and to meafure Corn-mca'fures by, t6 which 1 lliall, for the prefencÂ?refer you. Problem IV. Tht Dlamtttr mi tanttnt tf a feftlgivtHi to^n^tht Itngth tf Ejttcnd the Compaffes from the Diameterto the Gage-point, the fame Extent twi'ÂŽrepeated from the Content, fhall give ihÂ?length requiredt Examplt. If the Content be 60,

and the Diamcte'24, then extend the Compaffes fromto J7-iy, the Gagc-point for Wme; tlquot;^Extent turned twice the fame way, fromthe Content, fhall reach to 3o mches,anlt;'P tenths, and a half, the length required. Problem



??? Problem V.Tie Lmgth *ni Content of a Vrfel gi-ven, to find the Diameter. , Divide the fpace on the Line of Num-between the Length and the Content,'quot;to two equal parts j the Compafles fo fet,reach die lame way from the Gage-poincthe Diameter of the Veflel. Examflt. , The half diftance betweennbsp;the length, and do the Content, fhall reach theWway from 17-if the Gage-pmt, toH the Diameter required. Thefe two laft Problems may be ufeful for^oopns, to make Cask of any length, diame-and quantity. Problem VI.Tefini vbat it wanting in any cloft C?Štkfat any number tf incbis and forts, (tbtC?Šnk, lying after the ufual manner, mtbthe

bung-bolt ufftrmo??b ) from thebung-bale to tht fuferficies tf tbt Liqiuij^I'vfÂ?, two wayes.nbsp;: This Problem I fhail refolve tm v^ye),either of which i$ experimti\ted to c hiicX Jnbsp;near



??? [ 3 1nbsp;11 pear the truth, aud will vcr/ well ferve, a better comes tolight.nbsp;j The One, by a Line of Segments, jfiyn^ to the Line of Numbers, as before in meafuring thp Fragments of a Globe; Bquot;''Â? , The Otheryishy a way found out by ^ a Cooper, that hath longexereif^ the way of Gaging, which is by compares a Cask known, and its quantity of emf^^. nefs, to a Cask unknown, and its inches â–  qnptinefs, as followeth.nbsp;' Firp^hy the Line of Numbers, ani(ial Line of Segments, to find t he qutr^jquot;ef Galons that any Vefftl wants of bst4fuU, at any number of Inches, frominjideoftbe bung-bole, tothe fuperfof the

Liquor, which Â? ufually CiInches dry. Extend the Compaffes, on the Line quot;jNumbers, from thp inches and tenths diaif''ter at the bung, to looon the Line ofments, the fame extent applied the fame vv'^^ifrom the inches and parts dry, fhall rea^jto a 4ch Number, on the Line of Artific'^Segments; which 4th Number youIceep. ( Or, if you will, you may ufeinches wet, laying the fame extent from ^iflchcs wet, and that alio will on the SeT'..........mefiquot;



??? r?quot; ] quot;lents give a 4th Number, which you iriuftÂ?kcwife keep.) Thtn fteondly. As the Extent from i,to the whole Cdn-tent of the Veflel in Wine or Ale-gallons jSo is the 4th Number kept to the Gallons ofÂ?niptinefs,or fullnefs, that it wants of beingfuH, or the quantity of Gallons in the Vef- Example, of 4 Canary.Plft, whofe Via' meter ai hung, is 28 Inches and 7, 4Â?Â?fun Content is Gallons ii6 \, at 12inches dry, or 16 inches, and 7 tenthswet. The Extent of the Compafles from 28-7,to 100, (at the end of the Line ofments) fliall reach the fame \yay from; 12,the inches dry, to 39 on the Line of Seg-mentsfor a 4th; or from ilt;S-7 wet,

tolt;5oon the Segments, for his 4th alp,which two 4ths keep. .. *nbsp;â€? Then fecwdlji The Extent from i, to 1161, the wholeContent in Gallons, fliall reach from 39,the dry 4th, on the Line of Numbers, to4lt;J 2_, for the gallons dry or wanting : orthe lame extent fliall reach the fame way, 011- the Line of Numbers, from 60 , the 4thNumber for wet, to 70 gallons,and a tenthsquot; X 4nbsp;in



??? C 1 in the Vcflel, at \6 inches and 7 tenths wet;which t4o Numbers put together, makesup 116 galloiis and a half, the fall Con-tent. The like manner of working ferves forÂ?ny Cask whatfoever, and the nearer theVeflel wants of being half empty, the moreÂ?ear to the truth will your work be, andthe moft errour in very round and fwellingCask, when the emptinefs is not above oneor two inches; but in Veflels near to Cil-lenders, it will give the Anfwer very true,and as readily as any way whatfoev.er. OhfcrvÂ? aife. That if you ufe the SegÂ?ments in taking the wants, you muft abatecf the gallons found, till you come to thet thirds

of the half diameter; that is to fay,the Rule fayes, there is more wanting thanindeed there is; and that fomewhat con-fiderable about the firft 6 inches in a veflel of|o inches diameter: So that 1 RndsLTabl*mad? as a mean between the Superficial andfolid Segments, would do the work thetrueft and beft of any other ; Or elfe, ufethe mean diameter and mean parts of empti*ncfs; found thus. Take the eqnaded diameter, from theidiameter at the bung ; and note the diffcTcnce : then half this difference taken frcÂ?nthe inches and parts empty gives the meaÂ? smpcinÂ?^ 5



??? C 1 ^uptincfs i then ufe the tncattdjaoieter, andemptinefs, inftcadof the other, and'oe work is more exadt, Tht otbtr W0]fef^Mr. Bennits iÂ?ÂŽ*Â?- tion it thm ;Firft, you are to fill an ordinary Cask,a competent magnitude, as do or 109^â€?ons, of a mean form, between a Spheri-(or rouudifh form ) and a Cillenderi-^ form; or elfe fill two Casks of each form,learn the true Content^ and Diameter of^^Jat mean Vefltl, or rather of both thofeVtflck J and the Veflel being full, draw oft^^'tha true gallon-meafure, and on thetlrawing off every gallon, take the exadlQuantity of inches and loth parts, that the^rawii^ (M of every gallon makes in

thecnptinefs or drinefs of that mean Veflel, orÂ?athtr both thofe Veflels, at leaft until youhave drawn off the half quantity of theVeffel, which number of gallons drawn off,and the ihches and tenth parts of emptinefs.Or fulncfs, or drinefs or wietnefe, you muftdraw into a rab/e, or infert them on aHule, making the inches as equal parts, andthe gallons, and his proportional part of aRallon, the unequal parts.; then with thetine of Numbers, and this racanTiWf, or^Â?her two TUbUt or Se?¤ttf which you may



??? [ 314 1 put on a Rule, as Mr. Sennit hath donejycn^may find out the wants of any Cask what-foever â€? cither Spherioid, or Ciilender-like,as followeth. This meafured Cask on the Scale, o'^Table, for meithods fake, and avoiding taU'tologie, I fhall call the firft Cask, and theVeflel or Cask,-whofe wants you woulÂ?!know, I (hall call the fecond Cask 9 theothe proportion is thus. As the Diameter at the bung of the f?Š-cond Cask, is to the bung diameter ofthe firft Cask (which is always fixed) gt; So is the inches dry of the fecond Cask fa 4th (on thc Line of Numbers) which4th Number fought on th?Š inches otyour Table, or Scale,

on the oppofitcpart of your Scalc or Table, gives a JtbNumber, which yau mull^eep. Then, As the whole Content of the firft Cask,is to the whole Content of the fecondCask; f So is the firft Number kept, to the Nu^*'ber of Gallons the VelTel wants of being full, at fo many inches dry. Example. There is fuch a Scale made en purpofe fo^Viduallers ufe, to meafure what they wao^of a Barrel of Ale, being put into a Beer barrel)



??? barrel, which Scale I (hall here ufe, to tryÂ?his former Example by. Suppofe, as before, a Canary Pipe wantli inches of being full, and the Contentgallons, and a8 inches and 7 tenthsdiameter at bung; The Extent on the Line Numbers from 28-7, to aa-y, fhall reachfrom 12, to 9-4 J then juft againft p inchesand 4 tenths, on that Barrel Scale, I find'4 gallons of Beer, which is 17 gallons anda half of Wine, being the yth Number tohe kept. Then the Extent from 44, the Content ofÂ?Barrel in Wine-galions, to iilt;Sj, theContent of a Canary-Pipe in the fame gal-lons, fhall reach the fame way from 17.^ theNumber kept, 1046, and near a half,

thegallons wanting at 12 inches dry, in theCanary Pipe, and 46 gallons, and 5 quarts,is the Number Mr.B*Â?Â?Â?t finds in a Canary-Pipe, by meafuring at 12 inches dry. Thus you have an account of the twocafie Mechanick wayes,tq difcov^r the wantsof Cask, very; applicable, and ready, andexperimented to be Prope verum. Tht
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??? CHAP. XIII. The ufe f)f the Line of Numberhin ^eftiom 0] Intereft ani^ Annuities, Problem I, iAtany ratt of Imirtfi per annum ff*'hundred founds, to^ nbat tht httrVquot;fnbsp;mrleStrfHm comes tt i* cntyear, Extend the Compafles from xoototheincreafc of loo /. in one year, the faflOÂ?Extent fhall rejch from the fum propund'ed, to its increafc fbr one year, at that ra^ÂŽpropounded. Example, ffhat is the increafe or profit of 124 /. \01.for one jearj at 6 ftr cent, per annm ? The Extent of the Compafles, fromto being laid the fame way from 124'' jo



??? t* (Â?vhlch Is It ^124-j ) ftall reach rÂŽ^-47, which is 7 /.- p - 4 d, the pro-ot 124-10 s in one year. Problem II.K) fum of Monty, and the ratt efttrefl propoMnded^to pnd what it will in-ertafe to, at any nnmber ef years, count-ing I atereft upon Jnttrefi. quot;The Extent of theComraffes from 100,ro the ncreafe of 100, beif| turned as ma-quot;y times from the fum propounded the fameI there be yeafsjjropounded, lhall atait Itay at the Principal and Intereft rc-â€?JUired. Example. To what fum jhaU 143 pounds 10 fbiUings,amount to tn ictytars, counting IntereftÂ?Plt;gt;Â?I'gt;tertft,at6ptrctnt} - r. Ihnbsp;Compaffes from 100, Jo icd, bemg

turned 10 timesfiom X43 i, cmnbsp;T'- thefumofp/inquot; c.pal and Intereft at 10 years end. Nott, That in doing this, you ought toI . oc very precife, in taking the firft ExtentJ jrom 100, to to6; but to cure the uncer-ainty thereof, you have this very good rs-quot;^Wy: If you have a Diagonal Scale, equalYnbsp;to



??? [ ] to the Radius of the Line of Numbers, tb^ufe that ; if not, ufe the Line of Lines on theSe6i:ot-fide, which (hould be made fit ^(or the double, or the half of ) the Radiusof the Line of Numbers. As thus Take the Extent from the Line of Nu^'bers, between loo, and io6 ; this Extefli^meafured on the Line of Lines, will ^O2J30j8, could you fee fomany Figures,but 02f3i, will ferve your turn very wellÂ?which Number you muft uote, is the Lo'garithmof io(J, negle6i:ing the Cara^terÂ?'ftick; then this Number multiphcd by ??'''the Number of years, is 2^310; this B*'tent taken from thc Center, on the LineLines, and laid increafing from 143

i,reach to 2^7/. oj. od. the true Numb^'of the Ufe and Principal of 143/. iOf,put out, or forborn for ten years. Problem IIL'AfumofiMoney bting dut At any tltÂ?t^^come, to fnd what it is worth iÂ?Monty to be paid prefentlyt at any f^ This Problem is the contrary tothela^Jfor if you fhall turn thc Extent betwc100 and iolt;J, ten times backward 3 - - â€”-



??? [ s^?? 1 , '5quot;it will ftay ac 143 ', the worth inteady Money. Or, tt make uf^ of the former remedy ; Multiply 025'30j8, the Logarithm ofby 10 ; then this Extent taken and laid'hedecreafing way from 257, flwll reach to For Note, That the Line of Lines is the^cale of equal parts, that makes the LineQf Numbers, and lo, or 7,or if, or anyother Number multiplied by the Logarithniof iolt;J, taken from that Scale of Lines all atÂ°quot;ce, is equal to fo many repetitions 5 andconfequently more exaÂ?l:, becaufe of the dif-ficulty of taking the 10, 12^ or ijth partof any Number whatfoever ; and obferve^That fo much as you err in the firft, it willhe

10, 12, oris, or 20 times fo much aclaft, which may be confiderable in this. Problem IV^ A yearly Rtnt, or Amaitj belvgforborn acertain number of years j to find what thiArrears thereof will ammnf ttntq, ac-,carding to anj rate frofounit^^ . â–  Firft, you muft find out'th?Š Prihcipal-Money, that anfwers to the R,eiit; ' or An-Â?uity in queftion; then' find' the fum ofY2 â–  â– â–  â– â–  thaf



??? that Principal and Ufe, at the end df tWterm given, at the rate propounded; the'the Principal taken out of this fum, bothArrears and Principal, the Arrears do rÂ?' jmain, which is the fum you look for. 'Examplt. Suppofe a Landlord live far from h)^Tennant, and yet judging his Tennant hfneft, and able, is content to take his Requot;'once in every fourth year, which ihould |paid every year, or every quarter of tb'' :year j and fuppofe the Rent hz\o I. ptrmm, and the rate of profit, for the fo^'bearance, be 8 ptr cent. Firft, to find the Principal for lo /. KAnnumy at the rate of 8 /. per eint. S4jfIf 8/. have ico for his Principal, wha'fhall 10 /, have

? The Anfwer will be 12? 'for the Extent from 8 to loo, fhall read'from lo, the fame way, to j thenW : the 2d Problem of this Chapter, 12j /. fcr'born for four years, -will come towhich is 170 l.os. o d. from which fumÂ?^youfubftraa: 12j/. there remains 45/. t^J -Arrears for lo I. ptr annum for born fo''^years, at the rate of 8 ptr cent.nbsp;. But if you would have the profit of thcf^Arrearages, fuppofing a/.-^io/. the-^''part of 10 /. per annum to be paid quarterlyÂ?and to coyint Ufe upon Ufe at the rate abolt;



??? . then you will find thc Principal andfinbsp;1711. 10 s. For if you qiul- the log. of 1021. the IntereftI yeanbsp;of iool. for a quarter of a \vii[nbsp;^^^ quarters in four years, it th T-nbsp;which Number taken from Line of Lines, and laid from 120,on theJ of Numbers, fliall reach to 171 j, or[j^ ^10 s. being 30 s. more than the for-I k ^ when I JO 1. the Principal is ta-^ away, the refidue Arreares is 451, i o s. i Tf I benbsp;diftance on the Num- j^s between 100 and 102, 16 times fromT' which you may help thus; turn firfttj dien take chem 4 times in one Ex-^ and turn 3 times more, and you willV at 2711, the Anfwer required. Problem V. ^nbsp;frtfomitd,

to pid the worth thereof in ready Money,at any rate whatfoever. Firft, by thc 4th Problem, find thcArJâ€?^ars that fliall be due at the end of thcand at the rate propounded ; then by3d Problem, find what thofe ArrearsWorth in ready money, which ihall be^ Worth of the Annuity,or Rent required. Y 3nbsp;Examflt.



??? ?Ž Example.7here ?™ a Leafe ef a Hottfe or Lani mrth121, fir annum, and there is ^^yeor^yet to come j which Leafe a man vm*'*buj^ provided he may lay out his mone)''gain after the rate of lo /. per cent : tUfqneflion is, What is it mrth ? Firft, by the laft, if ipl. have lOO fofhis Principal, What fhaU 12 ? the Anfwe'quot;is 120 ; Then by the f?Šcond part of th^fecond, 120 L-fbtborn \6 years, comesyjil. the Principal and Intereft : froquot;'which fum, taking 1. the Principal,thÂ?r^remains 431 the ArrearsÂ? Then by the thir''Problem find what 431 due 16 yearscome, is worth in ready money j and rijAnfwer will be at 10 in the 100, ^y'14 s. Alfo

herein obferve, that if there be 2Â?yReverfiou of a Leafe to be expired, beforemay be in joyed j then you are to findtP^ worth of 4311. after fo many years morÂ?Â?as fuppofe ic be j years before the Annu^begin -, then find the worth of 431,born 21 yciurSjwhichwrillbefSl. 45Â? Problem ^^^



??? Problem VI.A fum ef Money is fropouniei, and therate whereby a man intends to Punhafe,to find what Annuity, and how manyyears to continue, that fum of money milbuy. Take any known Annuity at pleafUrc,find by the laft, the value of that in'^eady money, then this proportion holds; As the value found, is to the Annuityfup'oofed \ So is the ifum of money to be improved, tothe Annuity required. Example. ffhat Annuity, to continue x6 years, wiSJOO /, Purchafe, whereby a man maygain after the rate of lo /. per cent f By the lall Problem I find, That 93 1.14s. will purchafe 121, a year, for iiJyears, at 10 per cent. Therefore,The Extent of the

Compaffes from 93 1.to 12 I. per annum, fhall reach the famefrom yoo, to 641. per annum. For fuch anAnnuity, to continue i6 years, will 5:001.purchafe, to gain 101. per annum, percent,f^ot your Money. Y 4 Problem Yllj



??? Problem VII,Or, firfl rathir; tands or Houfet, fold at any certain ndf^her of years Par-cbafe ^ to find what thfvalue of the whole will he ! The ufual way of valuing Land ofHoufes, is by the years Purchafe, and Laoquot;Fee-fimple is ufually vallued at 20 yearjPurchafe; Coppy-hold-Land, at if orÂ?ÂŽyears Purchafe ; and good, ftrong,and ne^^Houfes, at 12, 13, or 14 years Purchalquot;^for Fee-fimple. But a Leafe of a Houfe of 21 years about7 years Purchafe; and a Leafe of 31 years,about 8 years Purchafe, rather lefs thaÂ?^more; and a Leafe of do, or 100,worth above 81 years Purchafe. Again, The ufual profic allowed for inFcC'fimple,

is not above j 1. in the 100 ffium, becaufe of the certainty thereof; fquot;'Coppy-hold Land, full 61. in the 100 ff^annum; for the beft Houfes, 7 and 81Â?the xoo Fee-fimple. But in laying out Money on Leafes, fith^'^of Land or Houfes, Men lhall hardly befÂ?'vers, if they gain not 8, p, or 10 in theftr anrntntf fer theu Money â€? The yeafo^ and



??? [ 3Â?5) ] and demonftration whereof, you may readlarge in Mr. PhiSlfs his Pttrehaftrs Pat' Thus the number of years Purchafe a-Si^eed on, ( which ought to be deer, from^it-rent, and Taxes, and the like; the^ent is ufually various, according to thefUce, and time where, and wherein, the^Urchafe fhall happen to be ) then to findthe quantity of the whole Purchafe, â€ž , As r, to ao,i8,i5,i4,i2,io,or8,thcnumber of years Purchafe, for Fee-fimple, or Coppy-hold Land, orHoufes Fee-fimple, or Coppy-hold;For Leafes of 60, yo, 40,0r 30 years,or 21 years;So is the yearly Rent to the whole value,Examplt. A Parcel of Land worth 10 /. ptr

aMttumFee-fimple, valued at 20 years Purchafe,will amount to 2001. For, The Extent from i, to 20, will reach thefame way from 10 to 200, the whole priceof 20 years Purchafe, at 10 /. ptr anmm. CHAP.



??? CHAP. XIV. The Ufe of the Line of Numbers/ N Military ^eflions. Problem I. 'Any Ntimher of Sonldiers being profound'ed, to order them Into a Square Battel'ef MeÂ?; that is, at many in Rank''*in File. Find die Square-root of the Number ofSouldiers, and that fhall be the Num-ber of Men in Rank and File required. As fuppofe it were required to oidei1770 Men, in the order abovefaid, yoUfhall, by the Probl. of the Chapt.find, that the Square-root of 1770 isand 6 oyer, which here is not confider-able. Problem Ih



??? Problem II.Any number of Souldiers propounded, tvordtr thm into Â?double Battel of Men;that is to fay, twice as figt;(tÂ?y iÂ? RankjtFile, Pind the Square-root of half the Num-ber of Men, and that is the Number of^en inEile, and die double che Number m Hank. As for Example, , ,If 2603, were fo to be placed, the halt2603,151301; whole Square-root by the 8th of 6th, is 36; the number of Men'nFile : and 72, the double thereof, is theÂ?umber in Rank. For if you (hall multiply7i by 36, the Produft is 2592, almoft thenumber of Men propounded. Problem III. . Any Numbtr of Souldiers being propound-ed, to order them into a

QuadrupleBattel of Men-, viz. times as manytÂ?Kansas Filf. Find the Square-root of a 4th part of theNumber of Men, and that fliall be theNumber in File; and 4 times fo many the Number in Rank. quot; quot; ^ â–  - --nbsp;SQ



??? , , [ 332 ] So the 4th part of 2603, is ^yo; whofcSquare-root is 2y}., and 4 times 2c is 100, thc Number in Rank. Problem IV. 'AuyNambtrof SoHliitrs bting givm, Wgetber witb tbelr Diflance one from ano-tbtr tn Rank, and File, to ordtr tbtminto A Square Batttl of Ground. As fuppofe I would order 3000 Men fo,that being 7 foot afunder in File, and 3 footapart in Rank, the Ground whereon theyflood Ihould be Square. Extend the Compafles from 7 foot, the di-ftance in File; to 3 foot, the diftance inRank; then that Extent applied thc fameway from 3000, the Number of Souldiers,reaches to 12U, whofe greateft Square-rootis 3y-7 J that is, 35,

the Number ofMen to be placed in File. Then, If you divide 3000, the whole Number,by 3y-7, thcQuodcntis 84, the Numberin Rank, to ufe and imploy a Square plat ofground to ftand in. As 7, to 3; fo is 3000, to 1286, whofeSquarc-ro3t is 3 y-7. Then, As ? 5'-7, to I ; fo is 3 000, to 84. Problem V.



??? Problem V. Any Number of SouUiert propoufided, toorder them tnto Rank File, accor-ding to tht rafio of any two Numbersgiveh. This Queftion is all one with the for-merj Fer, As the Number given for the diftance inFile, is to that for the diftance inRank; So is the whole Number of Souldiers toa 4th, whofe Square-root is the Num-ber of Men in Rank. Then. The whole Number divided by the Num-ber in Rank, the Quotient is the Number to replaced in File. Example. Suppofe 3000 Souldiers were to be or-dered in Rank and File : As 5 is to io,or asy is to 9 ; that is to fay, that the Men inHank, might be in Proportion to them inFile, asjjistoj.

Say th*i* J As the Extent from 5, to p; So is 3000, to 5400, whofe Square-rootis 731, che Number of Men in Rank. Then,



??? [ 334 1Thm, So is 3000, to near 41, the NumberÂ?quot;File. Problem*quot; Vl. Thtrt are 8100 Men to h orderedSquare Body of Men, andtobavermany Pil{es, as to arm the main Square^Body round about, with 6 Rankj quot;JPikes; the Que?Ÿion is. HowRanks mu?Ÿ be in the whole Square Bat'tel ? And, How many Pikes and Mfj'quets ? Firft, the Square-root of 8100, isthe Number of Men in, and Number oiRanks and Files; now in regard that tbe^^muft be (J Ranks of Pikes round about tb^Mufqueciers, there will be 12 Ranks lefsquot;'them, both in Front and Flank, than in tb^whole Body; therefore fubftra^ing offrom 90, reft 78, whofe

Square is do84Â?the number of Mufquetiers; which take''from 8100, there remains 2061, thenuÂ?'ber of Pikes, ^nbsp;Problem Vl^'



??? tsjn Problem VII.' To thru Numbers given, to fini A fourthin d doubled Proportion. , Por as much as like Squares, are itidouble the Proportion of their anfwerable'^Â?lesi therefore you muft work by theirSquares, and Square-root. But by the Line of Nttmhers, in thUmanner. If a Fathom of Rope, of 6 inches com-Pafs about, weigh 6 pound, 2 ounces, ( orwhat fhall a Fathom of Rope ofinches compafs weigh ?Here Note dxvajes. That when the twoâ€?^umbers of like denominauon, which areRiven, are of Lines, or fides of Squares, orliiameters of Circles; then the Extent ofthe CompafTes upon the Line of Numbers,from one Line to the

other, or from onefide to the other fide; that Extent turnedtwice the fame way from the given Area, orContent, fliall reach to the other required:So here,the Extent of the Compafles fromÂŽ to 12, being turned- two times the fame^vay from 6-125, ^hall reach to 24-f o, for24 pound and a halfjthe weight required.



??? But if thc two terms given of one defquot;'taination, arc of Squares, or Superficies,Areas; then the half diftance, on theof Numbers, between one Area and the^ther, being turned the fame way oDtPjLine, from che given Line or Side, it ihÂ?quot;reach to the Side, or Line, required. For the half-diftance, betweenand 6-12J, lhall reach firom 12 totfjthe contrary, from 6 to 12. An Example whereof, you have in tbfi4th and jth Problems of the i2thChapte''''Alfo, in the dch and 7ch Problems of8th Chapter, which treates of SuperficiÂ?''meafure, in meafuring of Land. Note alfo. That if you have three Lin^'of Numbers, viz,, a Great, a Mean,

ind^Lefs; after Mr. tylndmes way ; then theÂ?''Qgellions are wrought without doublingÂ?or halving, and very neatly and fpcedily* oyis thm; The Extent on the mean Line ,24-yc, to 6-125', the weight of thc tÂ?'quot;Ropes, fhall reach on thc great Line, frquot;'*'12 to 6 i or from 6 to 12, the inches in coiH'pafs about of each Rope. 'nbsp;Problem VlU'



??? Problem VIII.To t hret Numbers giveÂ?, to find it fourthin a trifled Proportion. For as much as like Solids, are in a tripledproportion to their anfwerable fide/the^ubesof their fides are proportional one toanother ; therefore, to work thefe Que-?Štions by the Line of Numbers, do thus â€? When the two given terms, of like deno-mination in the Queftion, are of Sides,or Diameters ; then the Ext??nc of^ne Compafles, on the Line cf Numbers,quot;roai one fide to the other, that is, from theâ€?''e, whofe Cube or Solidity is alfo given,the other ; the fame Extent, turned three^'Â?es from the given Cube, or Solidity, fhall^^ach to tlie inquired

Cube, or Solidityj As for ExampleiIf a fide of a Cube, being 12 inches,^Â°ntain in Solidity 1728 cube inches; HpwÂ?any inches is thefe in a Cube, whofefideÂ? inches ? The Extent from 12 to 8, be-^quot;g turned three times from 1728, fliaif' C Knbsp;Solidity required of th?Š '^oe, vvhofe fide is 8 inches every way. Arnm



??? jiga'tH, on the contrary ',^Whenthe two terms of the fame denotui'quot;nation, are Cubes or Solidities, then divid'^the fpace on th?Line of Numbers, betweenthe two Sohdities,into three equal parts,andlay that Extent the fame way, as the reafoi^of the Queftion doth require, either incre^'finger djminifhing, from the given SideLine, and it fliall reach to the inquiredSide, or Line. Example, If 1728, be the Cube of 12, the Root cifide ^ what fhall be the Root or fide of 8d4tthe half of 1718 , being half a footTimber ? The Extent between 1728, and8*54, being divided into three parts, andthat third part, laid decreafing fromlhall reach to p-5'2y, the

fide or root requi-red of half a foot of Timber, though no:exadlly, yet very near. ' -^g^lÂ? for another Example. If an Iron BuUer,.of 6 inches Diameter'weigh 30 pound ; what lhall a Bullet of7 inches Diameter weigh ? The Extent froinlt;Jto7, fhall reach/being turned thre^times, to 47./. Again, If a Ship, whjfe Burthen is 300 Tun, be



??? [ 339 ] gt;5 Foot by the Keel; what fhall that Shiphe, whofequot; Ked.is.j;Â?)ft Foot? . The Ewcmbetween 7S and 'ooj turned three timesfrom JOG, ihallj-each to 713 Tun Bur-then. â–  V ; AgAtnt If a ShipÂ?f Foot and a half at theheam, be 300 Tun Burthen, what fhall aShip of 713 Trt^hufthen be ? The thirdpart of the diftance between 300 and 713,ftall reach from 29 Â? to 39-3fj its mea-fute at the beam. If a Ship of 300 Tun be 13 Foot in hold,^ihat fliall a Ship of 713 Tun be in hold fThe third part between 300 and 713, lhallf^ach from 13 fobt, to i7-35'i the Feetin the Hold of a Ship of 713 Tun. If you have airebleLine, then you mayfave

tlie dividiiig, by taking from th^ littlc-^'ne, and meafuling on the great-Lincj and contrary, as the natui'e of the Queftion ^oth require. 'â–  ^lOW, that by adding of tWelvf Centers^â€?^d Points^ the Line n:ay be made to fpeak,^^ It Were, and fo made more fit for any'^ans more pajfticular occafions. Z 2 A BrUf



??? 'A Brief Tduch of'the ??fe ?Šf the Lo-garithms, orTabTes, of the Arti-ficial Numbers, StTter, and Tan-gents. Set mor e-in Gxxaltx's Works. IT may't??ppen, that f??m? may meet with this Book, that liad rather ufe the Tablesof Logarithm, fromwheuce. thefe Lines arcframed, than the Lines on the Rule; or outof cufiofity to prove the truth.of their work,for whofe faies I have adde'd thefe followingplain Precepts, without Examples. I. To miiltiply one Number by another. Set the Logarithm of the Mulnplicator,and Multiplicand, right under one another,and add them together, and the fum is theLogarithm of the Produft. 2. To divide one Number by

another. Set down firft the Logarithm of the Di'vidend, and then right under it the Loga'rithm of the Divifor, aiid then fubftraiitthe log. of the Divjfox, from ihe log. of thequot; 'nbsp;Dividend?



??? nnbsp;^^^ 3 iJividend, and the remainder is the Log. ofthe Quotient required. 3' TofiadtheSquart-rootofaNawber, Half the Logarithm of the Number gi-^'fnj is the whole Logarithm of the Squarc- rootofit. 4. To find the Cttb?Žck^root of aNumber. One third part of the Logarithm of thegiven Number, is the full Logarithm of theCubick-root of the given Number, as athird of 14313637 j the logarithm of 27 is^-4771212, tire Log. of 3, the Cube-root^f 27, required. 5quot;. Toxvork. the%uleof Three direB, orthree Numbers giveiiy to find a jf^th bythe Logarithms. Set down the Logarithms of the i, 2, amp;3 Numbers, one right over anotlier 5,

thenadd the logarithms of the fecond and thirdtogether; and from the fum, fubftraft thelogarithms of the firft, and the remainders^^ the logarithms of the 4threquired. Z 3 6. When



??? 6.nbsp;when in common ^r?Žthmetick the fifeon?  term Â? divided hy the firfi-, and thtQuotient mttltiplied hy the third. Then by Logarithms, Take the Logarithm of the firfl term,from the Logarithm of the f?Šcond -, and addthe difference to the log. of the third, andthe fum is the log. of the 4th. 7.nbsp;when in common Arithmetic^ the ft'cond term is divided by the firft, and thtthird by the Quotient, Then take the log. of the fccond, fromthe log. of the firft term ; and take the dif-ference out of the log. of the third, and theremainder is the log. of the 4th term re-quired. 8.nbsp;Between two extream 'Humbers, to find a mean

Proportional, Add the logarithmquot; oF 'o extreainNfniv! -fquot; quot;nbsp;-nbsp;fum is the quot;quired. p. To



??? 9* To mrk tht Rule of Three in the Lo-garithms of Artificial Numbers, Sines,and Tangents. I. when Radius ii the firfi term.A-dd the Logarithms of ths fecond andthird terms together, and Radius, or aunite, in the firft place, taken from thefum, there fhall remain the logarithmof the 4th term required ; accordingtq the jth Precept. 2.nbsp;rvhen Raiiui is in the fecond place, or term. Then the firft term ( and fecond virtually)taken from the third, cutting off a unitein the firft place for Radius, is the4th term. 3.nbsp;when 'Radius is in the third place. Then fubftra?Šf the logarithm of the fecondterm, from the log. of the firft term,cutting off a unite Vor

Radius, aiid theremainder is the 4th term. 4. If Raiitti be none of the three terms. Then add the Logarithms of the fecondand third terms ; and from the fum,Z 4 â– nbsp;fub^



??? 344 1 fubftraa the logarithm of the firft termÂ?,and the remainder is the logarithm otthe 4th term. f. Or dfe. Sec down thc Arithmetical complement otthe firft term, and the logarit ims of thefecond and third term, and add all to-gether, and the fuip cutting olf Radius,is thc 4th term. 10Â? When the Number is not to befound in the Canon of Logarithms of Num-bers, Sines, or Tangents ; take the nextneareft, or for more exa?´hiefs ufe the partproportional. 11.nbsp;Though Numbers and Sines, ofNumbers and Tangents are ufed together,thework is all one, as with Sines and T^gents,as CO the Precept in working.nbsp;quot;

â€? 12.nbsp;In ufing the Logarithms, great re'gard is to be had to the Index , or Ch^fra6leriftick,to rule in the Number of places;the Chara?Šteriftick being one unite lelsthan the Number of places to exprefs thatNumber ; thus the Charafteriftick oI3-5:P328()i, the logarithm of 3920 is hbeing one lefs than the Number of plac?Šs ii^3920, which confifts of 4 figures. ' quot;nbsp;CHAi t



??? c 345 ] CHAP. XV. The ufe of the Trianguler Ca-drant, in Geometry, andJ-flronomy. Ufe I. The %ailHs of a Circle, or Line being gi-veÂ?, to find readily, any required Sine,Tangent, or Secant, or Chord, to thatRadifu. Andfirfly to do it by the Quadrantnl' By th'Trir rjnbsp;antuhr- â€?nbsp;Qiiadranti Firft, If your Radius happen robee-qual to the greater Scale of ( Alti- -tudes or ) Sines, iifuing from the Center, Sines.then the meafure of any degree or mi-quot;Uite, from the Center toward the head,^all be the Sine, thquot; mpaluie from theCenter.point at '^olo, ou the degrees, toaiy degree and rainuic nqui. d, fhall be the '



??? [ 1 the Tangent to the fame Radius; and thÂ?meafure from the Tangent to the Center,fhall be the Secant, to the fame Radius.And if you have an Index, or a Bead upoi'your Thred, and fet the Bead, when theIhrcd is drawn ftreight, to the Center a^doio on the degrees or Tangents, or tothe Sine of po ; then if you lay the Thre^lto any Number of degrees and minuits,counted from po, and there keep it â€? theÂ?the extent from the Sine of po, to the Bead,fliall be the Chord of the Angle the ThredIS laid to, to the Radius of the greaterScale of Sines, ifl'uing from the Center. But if this happen to be too large, theÂ?the other

leflbrLine of Sines, ifiitmg up-wards from the Center, being about oiicthird part of the other, hath firll it felf-forSines j fecondly, the degrees ontheloofe-piece for Tangents, counting from the Cen-^rat5o; thirdly, the meafure from theTangent, to the Cciiter, for a Secant}fourthly, the Bead and Thred, for Â?Chord, as before j â–  all at once to one Ra-dius, clearly and diftindlly, without anyinterruption, to 7; degrees of the Tangent,or Secant. But if any other Radius be given, theÂ?they will not be had fo readily altogether,bur th'vs in order one after another, and........... firft TangentSecant. Chord. Sines.Tangents.Secdnts.Chords,



??? firft f , f ^ ''^Â?Â?t the Sine, by the Trianguler Qna- J. Take the.Radius between your Compaf-jj^'^^conefbat: in pc, with the other layThred to the neareft diftance, and there^P if i then take the neareft diftance fronjSine of any Ark or Angle you wouldand that lhall be the Sine of the ArkAngle required to the given Radius.J But by the Sector-fide work thus, be- By th'pg near alike, fit the given Radius in the ^f 2!-alIel-finc of po amp; po ; then take ont fide.Parallel-fine, of the Ark or Angle re-^,-Â?,.1 quot;^ed, and you have your defire.^ 2,. Alfo the Sedor being fo fet, if you Targcnt.skeout any Parallel Tangent under 45;,)ou have that alfo to the

fame Radius., ^ â€? Alfo, if you would have any Tangent tan.to 76.quot;Â?der 76, as the Seizor ftands, rake^outÂ?e parallel Tangent thereof, and that ftialloâ„? 4th part of the Tangent required toHe fame Radius, and is to be turned 4times for that greater Radius. 4. Alfo, if you want a Sccant undc^ secant.degrees; at the fame Radius take outparallel Secant of the Ark or Angle rc-S^hed; and that fhall be the half of the^eant required; for note, the Secant ofdegree is more than Radius; and why



??? T r , J ^ 1 ufe a half, rather than a 4th parr, in ciÂŽ'you may well fee. By the Artificial Numbers, Sines, ai^fTangents, this cannot properly be don^'' only thus you may do by them, countJi'Sjyour given Radius (be it great or little/10000 parts,you may by diem find out realt;l''ly how many of them parts will go to vai^^the Sine, Tangent^ or Secant, to any NÂ?'^'ber of degrees and minuts. AsthmaSines. Take the diflance from the Sine of on the Artificial Sines, to the Sine of an)'degree and minuit required; and fet th*^fame diftance, the fame way, from 10 onLine of Nunibers, reading it as a Scaleequal parts, and that fliall be the

NacurfÂ?Sine of the degree and minuit required. â–  Or, If you lay a Square to the Sine given,the Numbers^ it cuts the Natural Sinequired. Example. Right againft che Artificial Sine ofon the Line of Numbers, you find jooo)which IS the Natural Number thereof. But, if you meafure this diftance frcH'10, in the Line of Lines, it will give di^Logarithmal Sine thereof, 69897. Tangent. And the like for the Tangent alfo, und^t45quot;, in the fame manner. gut By theLinei onthe Edge



??? [ io6 3 But for the Secants, and, for thcTan-Sfe^Hfr^^rabove 4?, you muft count thus 5 Meafure, as before frompo, to the Co-^leof the Angle, required, for a Secant; from 4y, to the co-Tangent of 45:, for* Tangent; This extent laid the contrary'^^yfroiTi I, in the Numbers, Ihews howâ– nbsp;Radiufl'es, and alfo how much above jT'lius, you muft have to make up the)^atural Tangent, or Secant required, ia^^Â?mbers. Example. The Secant of 50 degrees, and the Tan-gent of J7 degrees, 16 minuts, being near Artificial-is I Radius ^556; for theNaturaWo^*'^quot;^'Â?'Number thereof: and this diftance mea-j^ted On the Line of Lines, gives

Radius^caufe above 4J, and ip ip 5 more for theâ€?'ytificial Tangent of y7-i'5gt; or the Secantfo degrees. This have Ihinted, in the firft place,thatJhereby you might fee the nature of the^ines, and the making of the Inftrument,^^ith its great convenience in theContri-J'^nce of the Work on both fides, and thehai^mony, and proportion, the Natural wayto the Artificial; alfo hereby you may^^adily prove the truth of your Inftrument,^^'quot;g an equilatteral Triangle, whether youH'e the greater or the lelTcr Sines; For the meafure



??? the fmf meafure from the Center, where the ThrÂ?^!quot;truth of quot;nbsp;to the Center-point of Brafs d' the lnjiri. '^e moveable-leg, and loofe-piece at 60 'the degrees, ouglit to be equal to each Uquot;^of Smes 5 and alfo to the Tangent ofon the Tangent Line ; The meafure frquot; ''the Center to the reftifying-point onHead, at the meeting of the Lines for.thfHour and Azimuth, and the Lines fort^'^.Sines and Lines, is equal to the Tangent twice 30 on that piece. Again, The meafure from the Centefj to tli^rcdifymg-point on the end of the Hea'''leg, fhall reach from thence to 30 on th^loofe-piece i and being turned twice,reacbf'to

0160 on the loofe-piece : Alfo, thedius, or Tangent of turned twice frfi^ 'o]5o on the loofe-piece, fhall reach to 75'' 'as by comparing the Natural Numbers to'gether, will moft exadfly ap^:2ar . Thougl'perhaps without this hint, it might ih'ave beeen obferved by an ordinary eye. Having been fo large, and plain, m th'' firft U/i, I fhall be, I hope, as plain, thoug'^ ,far more brief in all the reftj for if yquot;^look back to Chapt. VI. Prok. I. hyou fhall there fee the full explainingLatteral and Parallel, and Neareft-dift^'^^Â? and ment.



??? [ ] l^'id how to take them ; the mark for Latteral Jeiugthus-; The mark for Parallel quot;^us - J Nearell-diftanee thus N D, amp;e. Ufe II. quot;^he Sine of any Ark, or Angle given, topni the Radim to It. Take the-Sine between your CompafTes,(ecting one foot of the Compafles in given Sine ; and with the other Point^y the Thred to the neareft-diflancej and'quot;^te keep it; then the neareft-dilfance'join the Sine of 90 to the Thred, lhall be^^ Radius required. Make the given Sine a Parallel Sine, and Sell sr.then take out the Parallel Radius, and you^ave yourdefire. The Artificial Sines and Tangents, are notproper for this work, further then to

givethe Natural Number thereof, as before;therefore I fhall only add the ufe of themgt;vhen i: is convenient in the fit place. Ufe III. The Radlw, er any knowÂ? Sine being gi-ven, to find the quantity of any otherMnknown Sine, to the fame Radius. Take the Radius, or known Sine r ven, md



??? C J and make it a Parallel in the Sine of poRadius, or in the Sine of the knowngiven, and lay the Thred to N D. Thd'Â?take the unknown Sine between your Com'palfes, and carry one Point along the LiÂ?^of Sines, till the other foot being, turit^''a'bout, will but juft touch the Thred; thequot;the place where the Compaffes ftayes, fha^be the Sine of the unknown Angle requit'ed, to that Radius or known Sine. SeSor. Make the given Radius a Parallel RadiusÂ?or the given Sine a = Sine, in the anfwefquot;able Sine thereof: Then, takmg the uu'known Sine, carry it parallelly along th^Line of Sines till it ftay in like pares, whichparts

lhall be the Numerator to the Sine rS'quired. Ufe IV. The Raditti being giveny by the Sines ahquot;^to find any Tangent or Secant to thÂ?*'Radius. Qvadrant. ^^ke the Radius between your Compaffesand fet one Point in the Sine complemeoquot;^of the Tangent required, and lay the Thre^to the N D; then the N D from the SiÂ?!^of the Tangent required, to the ThredÂ?fhall be the Tangent required: And the N Pfrom po, to the Thred, lhall be the Secantrequired. Make



??? ??u, , - f } Make the given Radius a = in the co-Seffor]me of the Tangent required; then the =^quot;^e ( of the inquired Ark or Angle ) fhallthe Tangent required ; and = po Ihall^ the Secant required to that Radius. Ufe V. Any Tangent er Secant being given, tofnd the anfwerable Radimand thenÂ?ny other proportionable Tangenty orSecant, bj Sines only. j^J^i^ftj if it be a Tangent that is given, Qjlt;dlt;/r.I'lce ic between your Compafles, and fet-3 one foot in the Sine thereof, lay the^hied to N D, then the = Co-fine thereofbe Radius ;quot;UCj if it be a Secant, take it betweenyour CompalTes, and fet one foot alwayesin 90, lay the Thred to the

N D, then the??earett diftance from the Co-fine to theThred ( or the = Co-fine ) fhall be theivadius required. Take the given Tangent, make it a = inSe^?ar3the Sine thereof; then the Co-fine there-of fiiall be Radius. Or, if It be a Secant given, thenTake the given Secant,make it a = in po,A anbsp;thin



??? then the == Co fine thereof, lhall be theJladiuii equired. Then having gotten Radius, the 4th Ukflrcwes now to come by any Tangent, or S^'cant, by the Sines only. Ufq. VI. To lay down any Chord, to any Raditts ;lefs then the Sine lt;?’ 3 o degrees. Quadr2 Take the given Radius, fet one Point the Sine of 30, lay the Thred to the N P*( and for your rriore ready fetting it again,note, what degree and minuit the Threddoth flay at, on the degrees) and therekeep it. Then the N D from the Sine ofhalf the Angle you would have, ihall bethe Chord of the Angle required. SeHor. Take the given Radius, and make it al-wayes a = in30, and 30

of Sines; the= Sine of half the Chord, lhall be theChord required. Ufe VII. To lay down any Chord to the Radm of thiwhole Line of Sines. Q^adr. Take the Radius between your Compaf-fes, and fetting one Point in 90 of the Sines,- ^ ^ â€” - jjj,



??? W the Thred toquot; t^^ND, obferving theP'acc, there keep it. Then taking the = Sine of the Angle re-S^hed, with it fet one Point in the Line toJ^'hich you would draw the Angle, as farquot;tom the Center as the Radius is; then drawtne Convexity of an Ark, and by that Con-^'exity, and the Center, draw the Line fortne Angle required. Sxamfle. Let AB be a Radius of any length, un-^er or equal co the whole Line of Sines :fake A B between your Compafles, andâ€?^tting one Point in po J lay the Thred toN D, then take out die Sine of 38, ora'ly bther Number you pleafe, and fettingPoint in B, the end of the Radius fromA the Center, and trace

the Ark DC, bythe Convexity of which Ark, draw the LineA C for the Angle required.__Take the given Radius A B, niake it a Se^or.^ m 90, and 90 of Sines; then take out38, and fetting one foot in B, drawthe Ark DC, and draw AC for theAngle required. Or ilfe mrk, thm â€?Take A B, the given Radius, ( having^rawn the Ark B E ) and make it a = inAa 2 ~ the



??? the Co-fine o!^ half the Angle required; andlay the Thred to N D, (or let the Se6tor). TlieÂ?-,nbsp;r Take the == N D, ft-om the right-fine otthe An;'c required,'and ir Oiall be BE,the Chord required to be found. Notfy Thac the contrary work find?Radius, Ufe VIII. To Uy of any Angle hy the Line of Tanquot;,gents, or Secants, to prove it. Seniorquot;, Having drawn the Ground-Line, A at the Point B, raife a Perpendiculer, as theLine B C extended at length, then makeA B, the RadiuSj a = Tangent in and4^; then take out the = Tangent erf theAngle required, and lay ic from B to C i*^1nbsp;the Perpendiculer, and draw the Line A ^

for the Angle required. , Alfo, If you take out the Secant of theAngle, as the Sedfor ftands, and lay it twiceJn the Line A E, ic will reach juft co C, thePoint required. Alfo Note, Thac if you wane an AnglÂ?^ above degrees, as the Secfor ftands, takethe fame from the fmall -Tangent thac pro-ceeds to 75, and turn that Extent 4 tjmeSfrom B, and it lhall give che Poinc required in che Lme B C. -nbsp;Ufe It-



??? f 357 ]Ufe IX. quot;Fo lay down, or proi â–  .xB any Anglt hy the . Tanac J of A'i onl):^ii'ft, make a Gconetnca! Square, 5.S Ouadn and IcX A be .die Arigulerl^oinc;J^Â?gt;\uiaking AB Kmake. AB â– j-o-fine of ;he â–  rje you would have, and'^y the Three tc lie-^sveft diftance, thcu^quot;eND from the Sii.e .oi: the Angle the Thred, ihall be the Tangent re-quired. Example. I make A B Radius a = in jo, the co-^'i^e of 40, then the = Sme of 40 fhall be Tr T If I make A D equal to A B, the =^o-Sineofnbsp;and then take out n^nbsp;^ It fliall be an Angle of do from A B, or 30 from D to F. But hy the SeEiar this is more eajie ; For making A B, or A D, the

fide of theSquare Radius, lay off the Tangents of^^y Angle under 45^ from B toward C,the complements thereof above 45 fromtoward C, calling 40, jo ; amp; 30, 60 j10, 80, 6cc. A a 3nbsp;UieX



??? Ufe X. To take out readily, any Tangent aboVl 4f'by theTangent to 45 on tht SeBor-ftdc- SeHor. Take the given Radius, make it a = in theco-Tangent of the Tangent required; the''the = Tangent of 45, fhall be the TangeÂ?'required. Examplt. I would have a Tangent to 80 degrees?take the given Radius, make it a = m lO?the complement of 80 j then the = Tan'gent of 4J, fliall be the Tangent of 80 re-quired. But if your Radius be fo big, thatyo^cannot enter it, then take the half, or aquarter of your Radius, and then 4?will be the half, or the quarter of theTaO'gent required. Ufe XI. JJow to work^Propartions, in Slnts aloÂ?(fby the

Natural Sines. There are 4 Varieties in this Work, th^^include all Proportions, yl^j.nbsp;^^^^



??? 13S9 1 quot;??. fVheu the Sine of 90 is the ttm, then the work, is thui lLay the Thred to the fecond term, count- ^^on the degrees firoa^ dieHead, towa.uthe loofe-piece; and co-,;nt the third termon the Lme of Sines, the Center down-\vards; and taLii^??- t^n near^^ diftancefrom thence to thf -.ed, and thw diflanceÂ?neafured from che Center downwards, onthe Line of Sines, gives the 4th term re-quired. Example' As Sine 90, to Sine 23-3Â° gt;So is 30, to 11-31. Take theLatteral fecond term, make itSa = Sine of po ; then take out the = thirdterm, and meafuring it from the Center, itgives the 4th term required. 2. ffken the Sine of 90 is the third term, then vforkjhMTake the â€” Sine, ot the fecond terni, (from the Center downwards, and make ita = Sine in the firft term, laying the Thredto ND; then on the degrees, the Thred' lhall give the 4th term required. Aa 4 txmpU.



??? t ] Examflt' f AstlieSineof 30, to 23-31; So is cheSineof 90, to Sineof j2-5lt;^. Bttt hy the SeBor,SeUor, Take the â€” Sine of the fecond, mak^it a = Sine of the firft term ; then take ouj= 90, and meafure it from the Center, aoÂŽit fhall give the 4th term required.E;trfÂ?Â?/'^'as before. 5 â€? f^'hfÂ? the Radtui, or Sine of po, is ^ the fecond f lace, work.thtu-, Quadu Take-po from a lefler Scalc, as tbÂ? uppermoft Sine above the Center, or theLine of Right-Afcentions, or the Azimuth'Scale, or the hke ; and make it a â€” in theSine of the firft, laying the Thred to N Vythen the = third term, taken and meafure^on the fame Scale that po was taken froifljftall give the 4th term required. Example. As â€”â–  90, on the Lineof Right-Afcenri-on, isto = 3o ; So is = 20. to 43-52, meafured on thefame Line that 90 was taken from. Of



??? Or tlft [ecmily, mrk thuf,As â€”_ 30, to = po ;Soisâ€”.20, â‚?0 = 43-12. % carrying the CompafiTes till it fo ffayes,^^ that che foot turned about, will hut juft^ouch the Thred, at the neareft dUlance. Or elfe thus, thirdly ; % tranfpofing the terms, when the third is'^ot greater than the firft : thns ; As the firft, to the third ;nbsp;' So is the fecond term, to the 4th : Where the Radius being brought to thewird place, it is wrought by the fecondRule, as before. BytheSeBor. Take a fmaller â€” Sme of po, make ita = in 30 â€? then the = Sine of 20, takenand meafured on the fmall Sine gives43-12, as before. Again, As â€”pogt; to= 30 JSo is = 20, to-

â€”43-12. Again, As â€” 30, to = po ; Sois ~ 20, to â€”43-12: Laflly



??? La^ly, hytraufpifing: , Asâ€”~2o, to =30; Sois = Radius, to-4.2^12 . as be. fore.nbsp;^^ ' 4. WA/Â? Raiitu is nont of the givenfnbsp;â–  term. ^uadr. ' Then when the firfi term is greater thaÂ?the fecond and third, work thm-. Take the â€” fecond term, make it ain the firft, laying the Thred to the NDithen the neareft diftance, from the thirdterm, to the Thred meafured from theCenter downward, give the 4th Sice re-quired. Example.As 20, to 12 ; fois 18, to lo-yo, Bj the Quadrant. As â– â€” 12, to = 20 ; to. lo-fo. Sois =: i8. When only the fecond term is greaterthan the firft, then tranfpofe the terms, andwork as before : Or elfe ufe a double

Ra-dius, which is on this Inftrument very eafi-ly done, having feveral RadiulTes. Or,



??? r ] Or, I'lftly, ufe a Parallel entrance, or anfwerF?¤cher, as before, which being carefully^^fought, will do very well. Bji the SeBor. The fame manner of work, is as before byfhe Quadrant, and the fetting the Seftor,is all one to the laying the Thred, as will be .largely feen in all the following Propofitions,Wrought both by the Artificial and Natu-'^al Lines, of Numbers, Sines, aud Tangents,as followeth. Ufe XII. Having the day of the Month, or Sunsplace given, to find his DecUnationt. Lay the Thred on the day of the Month By thein the Kalender, and in the Line of de- QÂ??¤dr.grees, on the Moving-leg, you have his De-clination, either

Northward,or Southward,according to the time of the year, countingfrom (So jo, toward the Head, for Noxth-declination ; or toward the End, for South-declination.



??? L 1 Sj/the Artificial Slues and Tangents ortthe Edge of the Inftrumein. Extend the Compaffes from the Sine oipo, to the Sine of 23 degrees 31 minuts,the Suns greatefl: Dechnation: The fame Equot;'tent applied the fame way, from the Sine ofthe Suns place, or the Suns diftance from thenext Equinoftial-point, fhall caufe theMo'ving-point to fall, on the fine of the Sun^declination j This being the general wayworkmg. Example. The Extent from the fine of po, to thefine of 23-31, flrall reach from the fine o'^30, to II deg, 31 min. the Suns decimati-on, innbsp;30 degrees from y Arifhthe nextEquinocfial-point,' and from 60degrees, the Suus

diftance in jj Geminidegrees, from? T 20 deg. 12 min. theSun^declination then. This l^ing the manner pfworking by thefe Lines, by extending theCompaflb from the firft to the fecondterm: I fhill for the reft wave this largerepetition of extending the Compafles, andreader it only thus by the words of *lieCannon-general in all Books j As Sine 90, to Sine 23-31; So js the Sine of 3c, to Sine 11-31. U1 A



??? C 1 Lay the Thred to 23-3 r,' on the degrees Qtrnd. Ge^the Moveable-piece, counted from theY^d toward the End j then count the SunsP'ace from the next Equinoftial-poinc, onLme of Sines from the Center down-Y^rds, and take the N D from thence to-thejilted i then this diftance being meafuredhoiTi the Center downwards, fhall be the'[tie of the Suns dedination, required for diftance, from the next Equinodial- . ,point â–  ( bj, the isl Rule dovefaid), Inbsp;BytheStBor. Take â– â€” 23-31, hom the'Sines, make it^ ^ in the fine of po; then the= fine ofthe Suns diftance from the next Equinoffial- Point, fhall be the-fine of the Suns de-

lt;^hnation;nbsp;as before (Rule the iB}. Ufe XIIL The Suns Declination heingglven, to find 'his true place or diflance from Tortc:,the two EquinoHial Points. Lay the Thred to the Declination count- Quadr-inthe degrees from lt;5o|o, and in the PafticH-'Line of the Suus place, is his true place re-Httired. Example,



??? Example. When the Suns dcchnation is izgrees Northward, the dayes increafing, thequot;the Sun will be 31 deg. and 23 minÂ? froquot;'r, or. I deg. 23 oiin. in if, his true pla'^'^required. Artificial. As Sine of 23-31, the Suns gteatcft de-S. T. clination, to Sine ot 90 â€? So Sine of 12-00, the Siuis prefent de-clination, to Sine of Suns diftance frofl*T or 31-23, Which, by confidering the time of theyear, gives his true place, 'bjf looking on theMonths and Line of Suns p ace on the Qua'drantal-fide. C}uad. Ge~ . Take the â€” Sine of the prefent declina-.iieralljt. tion, make it a r:^ Sine in the greateft de'clination, laying the Thred to N D ; andon

the degrees the Thred fhall give the Sufl5diftance from r, Or j required. Exa^fp^'as before. SeSor. . â€”Sine of the given Suns declina-tion, a = Sine in the Suns greateft declina-tion, then = Sine of 90, meafured from ihÂ?Center, is the = Sine of the Suns diftance?fromnbsp;required ; or Count 30 deg. for one fign. and th.e Center for the next E- quinoiftial'



??? I^inoaial -point, and po for dietwoTro-c^'^^soiCancer, 2nd Capricorn, ^.yp. Ufe XIV. 1'he Suns' place, or Day of the Month,und greatefl Declination given ; to findbit Right Afcention from the fame E-qtiinoUtal. I-ay the Thred tx) the day of the Month, Particular place given, and in the Line of the SunsQiquot;quot;''^Â?7'ght Afcention, you have his Rignt Afcen-in degrees, or hours and minutes, coun-^^g 4 rainuts for every degree. Example. On the pth of April, near night, the Sunoeingthenentringb'j the Suns Right Afcen-tion will be I hour yz min. or 28 degrees Right Afcention,diftant from xquot;. As the Sine of po, to the Sine comple-

y^tâ– ?’;?’c/^j.ment of the Suns greateft declination S. i^r T.(orC.S.) of 23-31, counting back-wards from 90, which wiU be at theSine of 6lt;S-5.p'.) So is the Tangent of the Suns diftancefrom the next Equinoftial-point 9 tothe Tangent of the Suns Right Afcen-tion from the fame EquinoiSial.point. quot; â–  â€? Take



??? [ ] Quad. Ge- Take the â– â€” co-fine oF the greateftneratly. dination from the Center downwards, ing the gt;â€”. fine of 66.2^'. make it a ^fine of 90, laying the Thred to N D; anÂ?note what degree and minuit it cuts, for thi'is fixed to this Proportion; Then take tli*^Tangent of the Suus diftance from the nequot;''Equinoftial-point, from the Center aton the de'grees toward the End, and layon the fines, from the Center downwartl^Â?and note the Point where it ftayeth, for tb^N D from thence to the Thred, ftiall be tb^Tangent of the Suns Right Alcention re-quired. Note, That if the Suns diftance from VÂ?or be above 45- degrees, then the

Tanquot;gents on the loofe-piece, are to be ufed iquot;'fteadof the Tangents on the moveable'Jeg. Or, hj Stties only thui ; Or, Take â€” Sine of the prefentdeclination, make it a = in the Sine of theSuns greateft declination, and lay the Thre'Â?to N D; then take = Co-fine of the SÂ?Â?^greateft declination,and make it a =: in Cfi'fine of the Suns prefent declination , afquot;'lay the Thred to N D, and in the degreedit cuts the Suns Right Afcention, requi-red. Make



??? riT 'â€”of 23-31, niz. theSsSdÂ?-, 1^jSnt Sine of 66-29, a = line of 90, thennbsp;' ^^ = Tangent of the Suns diftance fromor t^j is the = Tangent of the Suns^^ght Afcention from the fame Pcdnt of T,j'' as at 30 from T, it is 28 degrees, orquot;our and y2 minuts from r gt; (neer). Ufe XV.fiavlng the Sms Right Afcention, anigreateft Dedination, to find the An gitof the Ecliptick^ani Meridian^ As Sine po, CO Sine 23-31 â€?nbsp;Art. Sine. ^0 IS the Co-fine of the Suns Right Af-Â?nrion, to the Co-fine of the Angleof the Ecliptick and Meridian. . Lay the Thred to 23-31, Counted onle degrees from the Head ; then count the^o-r,â€že of the Ri^ht

Afcention, from theRenter downward, or the Sine from 90^P^vards, and take the ND from thence to^^^ Thred, and meafure ic from theCen^^r, and it lhall reach to che Co-fine of the^quot;gle required. Example. ^ The Right Afcention being 30 degrees' ^ hours; the Angle fhall be 69-jO, 'nbsp;* Bbnbsp;MikÂ? -



??? [ 370 1 Make the â€” right fine of 23-31^ a =fine of po ; then the = co-fine of 30, vi^-:=z60y fliall make the â€” fine of dp-jOjthe Angle of the Ecliptick and Meridian. Ufe XVI. Having the Latlttide, aniVtcllnatlon 4the Sm or Stars, to find, the SttnstfStars Amplitude, at rifing or Setting' Partie. Take the Suns declination, from the paf?‡Lifddr- ticular Scale of Sines, and lay it from the hour or Azimuth-hne, and it fhall givethe Amplitude from South, as it is figured }or from Eafl, or Weft, counting from 90obferving to turn the Compafles the faineway from 90 or 6, as the declination i^Northward, or Southwards. Example. The Suns declination

being 10 degree^Northward, the Suns Amplitude, or LineÂ?is iod-i2gt;from theSouth, or 16-12froifthe Eaft-point. As co-fine of the Latitude, to S. 90 ; rSo is S. of the Suns declination, to S.the Amplitude. Ciuadr. Take the â€” Sine of the Suns declinSquot;generally, tion, make it a = in the co-fine of the Ir titude? ?€rt.Sines.



??? ^?ŽfUde, and lay the Thred to the neareft SiSifidiftance, and on the degrees the Thred fliallfliew the true Amplitude required. Make the â€” right Sine of the Suns de^clination, a = in co-fine latitude, then =50, taken and meai'ured from the Center,gives the Amplitude or Line. Ufe XVII. Having the fame Amplituie, and quot;De-cUntttion, to ^nd the Latitude. As S. of the Suns Amplitude, to S. the S/n?.Suns Declination ; So is S 90, to Co-fine Latitude. Take the â€” fine of the5Â?Â?j declinati- Quadrifet one Point in the Sine of the Suns ' Jâ– ^'??iplitude, lay the Thred to N D, and onthe degrees it fheweth the complement ofquot;he

Latitude required. Example. The Declination being 20 degrees, and^he Amplitude ^s-iy, the complement of Latitude will be 38-28 -,counting from Head, toward the End.. Make the right Sine of the Suns D?Šclina^ Sf^ifa/'^on, a = fine in ths Sum AmplitudeJ.hen the = fine of po, fhall be the ^ colMoc of the Latitude required. Bb 2 Ufe XVJIK



??? Ufe XVIII.JJavlngthe LAtitude, and Suns DtelinO'tion, to find his Altitude at EaB orf^eft, commonly called the Vertical'Circle â€? or Ax^mmh ofEafi or fVeft. Partic.Cl^ Take the Sms Declination from the par-ticular Line of Sines, fet one Point in po onthe Azimuth-line, and lay the Thred to theN D, and on the degrees it Iheweth theAltitude required; counting from 6o\otoward the End. Ar/ij?c. S. S. latitude S. of 90 ; So S. of 5Â?Â?/ declination, to S. SmSheight, at Eaft or Weft. 6eh Quad. Take the â€” fine of the Sms declinati-on, make it a = in the fine of the latitude,and lay the Thred to N D, and on the de-grees It lhall fliew the Suns

Altitude, aCEaft and Weft required. Example, Declination lo. Latitude yi-32 â€? theAltitixdeis 12 degrees, and yo minuts! ^eHcr'nbsp;'â€”nbsp;Declination, tc) = S. of Latitude';Sols therrS. of 90, to â€” S. ofVer-' tical Alutudc, t .....' ^ ^c XIX?



??? r 373 ] Ufe XIX. Having the Latitude, and Suns 'Declinati-on, to find the time when the Sun willbe due Eafl or Wefi. Having gotten the Altitude by the lafl Part. Q. â€?'vUle, take it from the particular Sine j'^neu lay the Thred to che Suns declination,counted on the degrees ; then letting onei oint in the Hour-line, fo as the other turn-ed about,fhall but jufl: touch the Thred,and^he Compafs-point fhall ftay at the hour'quot;d mmuit of time required. As Tangent latitude, to Sine 90 ; Artificial So is the Tangent of the Suns declination, S. amp; T.to Co-fine of the hour.Or, As fine 90, to Tangent Suns declina-tion ; So is Co-tan^enr-

latitude, to Co-fine ofthe hour from noon. Example. latitude 5:1-32, declination 10, the Sun^^dl be due Eaft at 6-? 2, and Weft ac?Ž-28. Take the â€” Tangent of die Latitude (on Gen.Qaad.^he loofe-piece, countmg from 6u toward chequot;loveable-leg ; or elfe from dolo, on theB b 5nbsp;moving-



??? moving-leg, or degrees, according as theLatitude is above or under degrees) andlay it from theCenter downwards, and notethe Point where it ends. Then take from thefame Tangent, the Tangent of the SÂ?ns de-clination, and fetting one foot in the Pointlaft noted, lay the Thred to N D, then the= fine of 90, fliall be the â€”fineof thehour from 6, Or by the Sines only work, thus; Take che â€” fine of the Sms declination,make it a = in fine of the latitude ; lay theThred to N D, then take N D from the Co-fine latitude to the Thred ; then fet onefoot in the Co-fine of the5Â?Â?j declination,lay the Thred to N D, and on the

degreesit gives che hour from noon, as it is figured,or the hour from counting from the head,counting 4 minuts for every degree. Sf^sr. . Make the fmall Tangent of \heLatitude,if above 45-, taken from the Center, afine of 90; then the â€” Tangent of the-Suns declination, taken from the fame fmall Tangent, and carried Parallelly till it ftayin like Sines, fliall be the Sine of the hourfrom lt;i. Qr,



??? C 37f 3 Or, as htf ore, hj Sines onlyl Make_fine Declination, a fine La-titude ; then take = Co-fine Latitude, andiSake ic a = Co-fine of the Suns Dechnati-oil. then take = 90, and lay it from theCenter, ic gives the Sine of the hour From Ufe XX. Having the Latitude, and Suns Declina-tion, to find the Afcentional Difference,or the Suns Rlftng and Setting, andOhlique Afcention. Lay the Thred to the Day of the Month, Panic.Q^(or to the Suns Declination,quot;or true Place,orto his Right Afcention; for che Thred be-ing laid to any one of them, is then aliolaid to all the reft ) then in the Azimuth-luie, it cuts the Afcencional d it^rence, itityoucounc

from 90, orthe Suns Rifing, asyou count the morning hours; or his Setting,counting the afternoon hours. The Oblique Afcention is found out for oblique-the fix Northern figns, or Summer half-^Â?nquot;Â?quot;.year by fubftraAing the Suns difference otAfcentions, out of the Suns Right Afcentioji.But for che other Wmcei-halfyear, or fixSouthern figns, ic is found by adding cheBb 4nbsp;Sunt



??? Suns difference of Afcentions to his RiS^''-Afcention; this fum in Winter, and thlt;jremainder as above-faid in Summer, fhaUbe the Sms ObUque Afcention required. Artificial As Co-tangeut Lat. to fine 90 ; S.amp; Tan.nbsp;js tangent of the Sms dechnati- on, to the fine of the Sms AfcentionÂ?'difference. Q-Q^ad, Take the-co-tangent latitude, from the loofe or moveable-piece, as it is above otunder 45 degrees, make it a= in fine pojlay the Thred to N D, then take theTangent of the Sms dechnation from thefeme Tangents, and carry it = till it ifay iÂ?the parts, that the other foot, turned about,will but juflr touch

the Thred, which partsfhall be the Sine of the Sms Afcentional dif-ference required. Or thnsy hy Sines only; Make the â€” fine of Declination, aâ– Co-fine of the Latitude; lay the Thred toN D, then take the = fine of Latitude,ma;ke it a = in Co-fine of the declination,and lay the Thred to ND, and onthede-grees it fhall cut the Suns Afcentional-dif'Terence required; which being turned intotime^by counting 4 minuts for every degree, and



??? ^id added to, or taken^from lt;J, gives the^f*ns Rifing in Summer, or Winter. Make the â€”â–  Co-tangent Latitude, a Scffor.fine of 90 J then takeâ€”- Tangent of the-SÂ?Â?; dechnation, and carry it =: till icquot;ay in like parts, vix.. the Sine of the Sms^fcemional differaice required. Example etherwife; As â€” fine 90, to = Tangent 3 8-28 ; So is = Tangent of 23-31, the Smtgreateft declination, to the â€” fine ofthe Sms greateft Afcentional dif-ference, 33 deg. and 12 min. Ufe XXI. The Latitude and Suns ^Declination given,to find the Suns Meridian-Altitude. When the Latitude and Declination isDoth ahke, ylg,. both North, or both

South;then fubftradt the Declination out of the La-titude, or the lefs from the greater, and theremainder fhall.be the complement of theSuns Meridian Altitude, But when they be unlike, then add themtogether, and the fum lhall be the comple-ment of the Meridian Altitude : The con-trary work ferves when the complement of^he Latitude and Declination is given, to^'id the Meridian Altitude. 'nbsp;Take



??? [378] Lay the Thred to the Dechiiation, conquot;'ted on the degrees from 6ojo, the rigi^'-way, toward the Head for North, and tfward the End for South declination. Then, Take the neareft diftance, firom the Cei^'ter-prick at 12, in the Hour-line, to tb^Thred ; this diftance meafured on the Pat'ticular-line of Sines, ihall ftiew theMeridian Altitude required. Life XXI. The Latitude, and Hour from tht ntl^lnight Meridian given, to find the An^'^of the Suns Pojition, viz. the Angletween the Hour and tyâ‚?z.imuth-liKCS Â?quot;the Center of the Sun, Artificial- As Sine 96, to Co-fine of thc Latitude; S. Sc T. So is the Sine of the Hour

from Mi^'night, to the fine of thc Angle of Pquot;'fition. Examfle. As Sine 90, to Co.fine Latitude 3 8-28 Â? So is the Co-fine of thc Hour from inio'night, 120, for which you muftu'^60, to 32-34, the Angle of Poficion- Panic, Q^ Take che diftance from the Hour to tb^90 Azimuth on the Hour, line, and meafur^ic in the particular fines, and it fhall fhe^^^



??? Angle of Pofuion required. This holds^ItheEquinoaial. . Take ^â€” Co-fine Latitude, make it a r= Gen.QitaJ^[J fine 5)0; then take out the Co-fine of Hour from the Meridian, and it ihallnbsp;, oe the â€” fine of the 5Â?Â?x Pofition.nbsp;^ Make â€” Co-fine Latitude a = fine 90 ; St^or. Jjien â€”Co-fine of the Hour, lhall be- ''^e of the Sms Pofition. Ntte, The Angle of the Sms Pofition may beyÂŽtied, and it is generally the Angle madethe Center of the 5Â?(Â?, by his MeridianHour-circle,being a Circle pailtng thorowthe Pole of the World, and the Center of^he Sun ; and any other principal Circle, asthe Meridian, the Horizon,or any Azimuth,the

Anguler-Point being alwayes the Centerof the SunÂ? Ufe XXII.The Sms DecliÂ?attoi} giveÂ?, to flni thebeginning and end of Tm.light,or Daj-Ireak: Lay the Thred to the Declination ondegrees, but counted ihe contrary way,viz..South-declination toward the Head; andNorth-declination toward the ~ iid, tnentake 18 degrees from the particular Scale of Sines



??? .nbsp;.. r 3Â?o ] Sines fot Twi-ligbt,' or I3 degrees for D^rbreak, or clear light; Then carry thisftanceof 18 forTwi-Iight, on? forDafbreak, along the Line of Hours on thatof the Thred next the Eiidi till the otbefFoot, turned about, will but jult touch ^^^Thred, then ihall the Point Hiew the tii^tof Twi.lighc, or Day-break, required. Example. The Suns Dedination being 12 degfÂ?^^North, the Twi-light continues, till p hotiP24 minuts; or it begins in the morning38 minuts after 2 ; but the Day-breaknot till 22 minuts after 3 in the morniÂ?!?Â?or 38 minuts after 8 at night, and laft quot;quot;longer. To rvori^thid for any other place, where

thsLatitude doth vary, do thui ; Find the Hour that anfwers to 18 degt^'^'of Altitude, in as much Declination thÂ?contrary way, and that ihall be the time ofTwi-light; or at 13 degrees for Day-break,according to the Rules in the 2(Jchwhere the way how is largely handled to tbc.33'^ Ufe, both wayes generally. Ufe XXIlh



??? E ] Ufe xxiir.[mi for what Latitttde yottr hJlrHmeÂ?tis particHlarlj made for j Take the neareft diftance from the Ccn-PrfH/'eÂ?f/lt;rOn the Head-leg, to the Azimmh-linethe moveable-leg; this diftance meafu-on the particular Scale of Sines, fhalljf^^w the Latitude required ; or the Extenti^m o to 90, on the Azimuth-line, fliallipw the complement of the Latitude, be-meafured as before, Ufe XXIV.Having the Meridian Altitude given, tofÂ?d the time of Sun Rifng or Settingsfrnt Place, or Declination. Take the Suns Meridian Altitude fromparticular Scale, and fetting on PointP A^gt;muth-Hne ; lay the Thred toJe N D, and on the Hour-lme it

fliewethi^e time of Rifing or Setting ; and on the^^grees, the Declination ; and the reft inquot;^eirrefpe6hve Lines. Sxamfle. The Meridian Altitude being 50,the Sunquot;ethaty^ andfetsat/. Ufe



??? Ufe XXV. The Latitude and Declination glvegt;*tfind the Suns height at 6, Particular I-ay the Thred to the Day of the Moflt''^Qjtadrant. or Dechnation, then take the N D frÂŽ'''the Hour-point of q6, and 6 to the ThreÂ?'^and that diftance meafured on the parties?'lar Scale of Sines, fliall be the Suns Alt''tude at 6 in Summer time, or his deprefliquot;''under the Horizon in the Winter time. Artificial-S.eir T. As fine of 90, to fine of the Suns Dech'nation j So is fine Latitude, to fine of the Suii^Altitude at Gcn.Cluad. Count the Suns declination on the tl^'grees from 90, toward the End, and thef^lay the Thred ; then the leaft diftance fro'^the

fine of the Latitude to the Thred, mdquot;fured from the Center downwards, lhall bÂ?the fine of the Suns Aldtudc nt lt;5. Make the â€” fine of the Declination ^ Senior. = fine of 90; then the = fine of the LÂ?'titude, fliall be the â€” fine of the Sui^fheight at 6. Example. thÂ?lifÂ? Latitude y 1-325 Dechnation 23-3:height at d, is 18 deg. 13 min.



??? Ufe XXVI. having the Latitftde, the Sms D?Šclina'tioK and Altitudef to find the Hour ofthe Day. Take the Suns Altitude, from the parti-JJlar Scale of Sines, between the Compafles ; ^onth, or Declination; then carry thc^oiftpafles along the Line of Hours, between^he Thred and the End, till the other Pointwing turned about) will but juft touch the^â– ^.quot;ted, and then the fixed Point ftiall fliewtrue hour and min. required, in the Ore, or After-noon ; if you be in doubtJ^'hichit is, then another Obfervation pre-eiitly after, will determine it,Examfle. May lothj at 30 degrees of Altitude,the hour will be 32 minuts after 7 in the .Morning, or 28 minuts after

4 in the After-noon. This Work being fomewhat inore diffi-cult than the former, I lhall part it thus ; I. FjVy?, to find the Hour the Sun beingin the EqftinoBial. Take the â€”fine of the Suns Altitude, make



??? [ sH 3 JTiakc It a =: Co-fine of the Latitude ; la/the Thred to N D, and on the degreesfiiall give the Hour from 12, as it is figurÂ?lgt;counting ij-degrees for an hour, or froquot;' countmg from the Head at po. Example. Latitude f 1-50, Altitude 20, the hour is8 amp; 12' in the forenoon, ox 3-48' in tlieafternoon. Tie fame bj Artificial Sines amp; Tangents. As Co-fine Latitude, to fine po; So is the fine of the Suns Altitude, tofine of the hour from 6. ^etlou Make â€” S. ÂŠ Altitude, a = S. in 0Latitude ; then take out = S. po, andiliall be the â€” fine of the hour from 2. The Latitude, Declination, and Ahi'tude given, to find the Hour at any timf'

Gen.Quad Fiift by the 25 th Ufe, find the Suns AI^titude or deprefTion at 6; then in Summer-time , lay this diftance from the Centerdownwards ; and in Winter-time, lay itupwards from the Center toward the Endof the Head-leg; and note that Point forthat day, or degree of Declination ; for bytaking the diftance from thence to the SunSAkicude, on the General Scale, you have added.



??? ÂŽlt;ldcd, or fubftra^ed the Altitude at 6, to,from the prefent Altitude.(For by taking the diftance from thatloted Point, over, or under the Center, toSuns prefent Altitude, yoij have in^â€?Jiumer the iiffertnce between the Suns pre-f^it Altitude, and his Altitude at 6. AndWmter you have the fum of the prefentAltitude, and the Altitude at 6.) This Operation is plamly hinted at, in4th Chapter,and pth and loth Sedhon,^bich being underftood, take the wholeoperation in fhorter terms, thtu } Count the Suns Declination from po, toi^ard the endgt; and thereunto lay the^ bred; the neareft diftance fitom the fineJi.cne Latitude to the thred, is the

SunsJl^ight, or depreffion at 6 : In Winter ufeJne/Â?Â? of, in Summer the diftrenee be-fween, the Suns Altitude at lt;J, and his pre-Â?ent Mitudej with this diftance betweenyour Compafles, fet one Point in the co-fineOf the Latitude; lay the Thred toND,then take the N D from po, to the Thred jÂ?hen fet one foot in the Co-fine of the Sunsdechnation, and lay the thred to N D,andthe degrees it gives the hour required j.fooi 6 counting fiquot;om 5gt;o, or from 12, as it^^figuxtd. C c txmfUi



??? ''nbsp;l?ˆxamfle... .â€žnbsp;l- ^ On. Jprll.at 30 deg. 20 tn?Žn. of M-tic?š? e^ Latitude, ?§ 1-3.2, the hour will bcfpundtÂ?? be jvill 2 hQurs from or juft 8. I......Agattty^ On the l?´th of iVo?Ž/fw?Štfr, at 8 deg. 2.?min. high,' it i$ juft 3 hoiurs^'om or 9 ^dock in the forenoon, or 3 M^ernoon, Qr [mttfbat dijfirwg thtu ; â€? Tak?Š the â€”^-fine ? {%\Kfutli,ol:i'tpmchof th?Š Sinis^refent A'titude^and Altitudeat and h??ake it a in ^heco-fine of tft*Latitude,' and l? y the ''Thred to the nea'rS''diftanc?Š i:h'?¨fi -t??ke oiit the S?Šcantthe decliii??tibn btyo??id pt?Ž^,- and make ic ÂŽ= line of ba; and layicg the Thred t*^th?¨ ncareffdiftance en the ^egrees

irfh'??w tbehour from 6 reqyired. /By Artifi- Firft. by Ufe 2?•i??id th?Š S?šns l^ight atcral Sines^, ?´r ae?^ff\tin in Wihttri theirby'^'former 2d,-iftnd the fm tt d.fferm^^^tXve?Šn the Ahitude at 6, afldthe Suns prÂ?'fent Altitude j but if you quot;h??ve Tables ^Naturai'Silies and Tangents; then in Wii|'ter, add che Natural Sines of the two Alt^tudes together ; and in Summer, fubftr??^the-leffer'^ur of the greater, and finddr^Ark of diff?Šrence more exa?Šdy. ' ' rtof



??? [3SM TheÂ?j As the Co-fine of the Latitude, to th?ŠSecant of the Dechnation (counted be-yond cfy as much forward as froiti'po , toth?Š 'C?š-fine of the Suns Declina-tion); So is the Sine of the or dlferencf,to the h????'r from 0, required. -â– Or-iffe thttt ^ As the Co-fine of the Latitude, to theS'm?§ dt'the fum, or difference ^ So is fine of po, toa4ch. Then, As the Co-fiiie of the Suns declination,tothaE4Eh; So is fiiie po, to the hour from B; the SeBor. . Take the -4â€”fecant of the Suns declina-quot;â– tion, make it a iiuhe co-fine'of the'La^titude ; then take out the fine of the ?’Â?gt;Â?or difference, and turn it twice from theCenter

latter??lly, attd it fhall'-be the fine ofthc hpur from'required; â–  no C c 2 Exawflei



??? Example. 'April 20, the Suns Declination is if df'grees; and the Suns Height at 6, then i^fII deg. 42 min. now the Natural fine.11-42, 20278j taken from the Naturalfine of 30 deg. io min. f ojo;^ tire Sunsprefent Altitude, the refidue is 30224, theline of 17 deg. 3 5 min. and a half.Then, The â€” Secant of ly made a fine 0138-28, and the Se?Štor fo fet, the = fineol:17-3 f-', turned latterally twice from theCenterÂ? fhall reach to 30, the fine oi2 hours from 6, the hours required.- Ufe XXVII.Having the Latitude, the Suns VecllÂ?^'tion, and ty^ltitHde, to find tht SftÂ?^Az,imuth, Particular Take the Declination from the

particular^'quot;''''â– quot;quot;^â€?ScJleof Snies, for the particular Latitude the Inftrument is made for ; Then, couo^the given Altitude on the degrees from 6o\Â°toward the loofe-piece, and fometimes onthe loofe-piece alfo ; and thereunto lay theThred, then carry the CompalTes, fo fet, a', long the Azimuth-fine on the right-fide 0Â? the Thred m Northern-declinations, and _ _ ...... ^^



??? [ ] the lefc.fide iu Southern-declinations, tillquot;e other foot, turned about, will but juftjotich the Thred ; then the fixed-point ftiall^ay at the Suns true Azimuth required. Take tm or three Examples.I. Firft, When the Sun is in the Equi-^oftial and hath no Declination, then therenothing to take between your Compafles,â€?^iit juft to lay the Thred to the Suns Aki-^^de, counted from lt;5o|o on the loofe-piece|oward the End ; then on the Azimuth-quot;ne, it cuts the Azimuth from the South re-^lt;3Uired. Example. At 00 degrees high, the Azimuth is 90quot;omSouth; and at jodegrees high, it isi; at 20 high, the Azimuth is 62-4.^ ;^^ 30 degrees

high, it is 43-30; at 34 de-|tees high, it is 3 2 degrees of Azimuth from^outh ; and at 3 8-28 degrees high, it is juft ^outh. . 2.. Secondly, at 10 degrees of Declina-tion Northward, and 20' degrees of Alti-take 10 degrees from the particularand lay the Thred to the Suns pre-sent Altitude,as before, and carry the Com-pafles on the right-fide of the Thred ontheâ€?'^iimuth-line, till the other foot, beingturned about^ will but juft touch it; thenC c Jnbsp;fliall



??? r 3Po 1 fliall tbe Point relt at 80 degrees, 4211111''of Azimuth from the South. 3. But if the Dcclimalion be thefai^^to the Soutlwards, and the Altitude alWthe fame ; then carry the Compafles on thÂ?^left-fide of the Thred, on the Azimuth-line, till thc other foot, turned about,but juft couch it, and you fhall find ib^Point to ftay at 41 deg. 10 min. the tru^Azimuth from the South required. Note, That any thing, as thick as tbjRule, laid by the Rule, and the Thre^drawn over, ic will keep the Thred fteadyÂ?till you get the neareft diftance ino^^truly. . Firft, hy the i%th Ufe, find the Smstitude in the f^ertical Circle, or Circle O)EaBandlVeft, thfts;

General- Take the fine of the Suns Dcclinatio^J Quadr. and fet one foot in the fine of Latitude, la/ â–  - the Thred to ND, and in the degrees fliall have the Altitude at Eaft and Weftquired,nbsp;. Which Vertical Altitude in Summer oNorthern Declinations, you muftfubftraout of the Suns prefent Altitude ; or taKthe lelTer from .the greater, to find 5. ference ^ buc in Winter, you muft a-.d tndeprelfion-in the Vertical Cixcle, to the /



??? E 391 ] ^fent Altitude to get a /ww,-which-mud:oe done on a-Lir e of Natural S mes, orWthe Ta.jji e of. Natural Sine^, as be-,focjinthe Hour, by laymsit over or un-dÂ?r;jthe Ceutev, and takmg from,that potedI^oint tonbsp;A'Uitude-allthac '^ay. Th^i ÂŠk-?? the ctilfance from; the Gen-^t to the Tangent-ot the Suns prefent AU^itudeonthe loofe-ptece, which isth^Se^Cant of the Suns'prefent Altitude, and layit from the Center on the Line. of.Sines,and note the place ; :theu take the diftancefrom lt;Jo, on the ioofe-piece,to che co-tangcncof the Lacicuda ( by counting i9, 30,^c. from 6ÂŽ,upward the moveable-leg) be-tween your

G??jiip??fles; then ferting onel^oint on the Secant of the Suns Altitude laftfound, and poted pn the Line of Sines; and^vith die other, lay the Thred to the neareftdiftance, and thefe ke^p it, (by noting wliacdegree, day of the month,qr hour amp; niuiut,Ot Azimuth ic cuts). Then take che â€”â€? diftance on the Smes,ftom the fine of the Suns Vertical Altitude,to his prefenc Akitude, for a dlference mG??mmer; Or, The diftance from a Point made beyondquot;^he Cencer, ( equal to che fine of the SunsVertical deprelTian) to the Suns prefent Al- We, for a ?’Â?Â?gt; m Winter. ^ Cc 4nbsp;Then



??? [ 5P2 ] Then having this â€” diftance of fatÂ? ^^ilffertnct, for Winter or Summer, betweenyour CompafTes; carry one Point parallellyon the Line of Sines, till the other, beingturned about, {hall juft touch the Thred ^^the N D, the place where the Point ftayethiihall be the Azimuth from Eaft or Weft, aÂŽit is figured from the Center j or ffonÂ?North or South, counting from 90. yyhich nork,in hltf, may btfufficientlymrded thm j As â€?â€” co-tangent of the Latitude, to thÂ?= fecant of the Suns prefent Altitude?laying the Thred to ND ; So is the â€” fine of the fum,ot differenCtiof the Suns prefent Altitude, amp; Verti'cal deprefiion in Winter, or the

dif'ferewe between his Verdcal and pre-fent Altitude in Summer ; to thefine of the Suns Azimuth, at that Alquot;-titude and Declination. 2et again, more fhort. As â€” C.T. Lat, to = Sec. 0 Alt. So â€” S. of futa ov difference, to = Q Azimuth. m 'Z-Z.'- tci



??? 1 393 } note, That in Latitudes Unienwhen the comfleoients of the Latitudeire too large, then workthtu;As the â€” co-fine of the Suns Altitude,j?^ Tangent of the Latitude, taken fromdegrees on the moveable-leg, laying the* Â?red to N D, then the â€” fine of the fum^!^^iference, carried parallelly, fhallftay atme Suns Azimuth required. If the Tangents are too fmall, on theJ'ettor-fideisalarger; and if the Sines aregreat, on the Head-leg there is a lefs.Find the Vertical Altitude by Ufe 18,^d the/Â?w or diference of the prefent and AVertical Altitude by the Table, or Line of SÂ?Jl^atural Sines, as before fhewed ; then the ^^^anon or

Proportion runs thtet; As the Co-fine of the Suns Altitude, to the Tangent of the Latitude;So is the fine of the fum or difference, tothe fine of the Azimuth, from Eafl: orWeft. Or, As Co-tangent Latitude, to Secant cf the Suns Altitude;So is the fine of the fum or diference^ tothe fine of the Awmuth. Make



??? f3P4T By the Make thc-Secant of -the SunsAIquot;' beaof. tude, a = Co-tangent of Latitude^ then the--fine of the fum or difereneey ihiquot; be half the â€” fine of the Azimuth ;being turned twice firoin theCenter, 'thewhoiefine,nbsp;: Ofelfetbta-,Make the Tangent of the Latitude,a â€” Co-fine of the Suns Altitude; thenth^= fine of the fum ox di ference, fhall be theÂ?â€” fine of the Azimuth, meafured on theSine, equal to the Radius of the Tangentsfirft taken. Sxample. 1 in Latitude fi-32, Declination Northand South 13-1 y, the Vertical Aldtude orDepreffion being 17-01, and the prefentAltitude 20; the Azimuth for

Soiuh-dequot;clination will be found to be 31-45, ftoÂŽSouth, the Depreffion, at Eaft and Weft'be-ing 17-01 ; and the fnm of the prefent Al'fitude and D eprdfion 3 9 -2 y. Again, For North-declinauon, or Summer-'time,the di ference between the Vertical and pre-fent Altitude, is 2-y4; and thc Abmuthfrom South, will be found to be 86 dtgrecsand I y minuts. ^nbsp;Ufe XXVIII.



??? Ufe XXVIII.To met\t a Scale, whereby to perform allthefe Propofuions, by the former Rales,agreeable to the TriangHhr Quadrant,being added chiefly at a Demigt;nliratioÂ?:ofthe Injlrumem, aniformer Operations. Firfl, Draw an Equilatteral Triangle, asâ– ^BC, at any largeuefs you pleafe, bydrawing fi'ft the Line AB; then take theExtent A B between your Compafles, feePoint in A, and with the other draw aâ€?^ouch oÂ? an Ark about C, then removingPoint to B, crofs the former Arch in the^oint C; then the drawing the Lines A C,^d B C, will conftituce the Equilartcral-Triangle. Then confidec whether oneRa-dius of your Scale fliali be double,

tripple,quadruple one to the other, and accor-divide the Line A. B into 3, 4, or $parts, as here it is into. 3 parts, to mak^-cs^double to the other, ( and for Sea-Inftru-ments into j parts is beft to make the Scalesquadruple one to the other ) whereof A Dis one; Then make B Hetpal to BD, andA G and G I equal to DA; Alfo, makeequal to DF, the neareft diftancehorn D to A C; and D po. equal to D E,^he neareft diftance from D to CB. Alfo,| make'



??? r 396 ] make BE the half of BH, and A F thehalf of A G. Again, make F 4;, equal toF D, and E 45; equal to E D, at neareft d'-ftance. Further, if you lay the Radius D ronee from I, which is 60, it fhall reach tolt;y9.y4 near C; and being repeated again^it fhall reach to 75 j for i-oooo the Radiiquot;or Tangent of 45, once added to 1-732Â?the Tangent of (So, makes 2-732, theTangent of lt;??p-y4 ; but if you addtwice, it makes 3-732, theTangent ofjufl. Then making D E Radius, defcribe theCircle 90 E I, and divide it into 180 equaldegrees ; Aifo, draw the leffer Circle pofto the Radius D F, then a Rule laid to theCenter D, and

every one of the 180 de-grees, fhall divide the Tangent Lines AandBC, into 180 degrees; and if yoiÂ?work right, you will meet with all the (ot'mer Points, F, G, 45', I, lt;^9-54, 60-4^}H,and E, in their true places, as firft drawnÂ?Alfo, Perpendiculers let fall from everydegree in the Circle 90 E I to the Line Dfhall divide the Line of Si ies, D 90, to thethe greater Radius; and the like Perpendi'culers from the decrees in the lefTer Circle,to the Line D A, fhall divide the leffer Lineof Sines ; Alfo, the Extent from the CenterD. to the Tangent of any Ark or Angle iquot; the



??? I ^hcLine AC, counting from F, fiiall beSccant to that Ark or Angle, to the lef-Radius; and the meafure from the Cen-, D, to the Tangent of any Ark or AngleJJi the Line C B (but counted from E) lhaUthe Secant to that Ark or Angle, to the^''eater.Radius. ^ This littlenbsp;thus made, and a ^quot;red faftened at D, will perform any TrÂ?-f^tionhy the,Rules here inferred, and isthe very making of the Trlangultr Qjn^quot;'â– Â?Â?r j, or you may put thefe Lines on a Rule^ a plain Scale, and ufe them thus: As f(}r Example, for the AxJimnth fa?Ÿ' â€?treated Ott.nbsp;,, , Firft draw a ftreightLine, as AB, re-Ptefenting the Line A B in the

Trianguler^^airanf, then appoint in that Line anyPonat for a Center, as C ; then for this Pro-portion of .finding the Azimuth, the Sinesand Tangents being on a ftreight Scale,workthtts. Eirfly to find the ^unf Altitude, or Vcquot;preffum in the Vertical-Circle. . Take t]tie Sine of the Latitude, and layfrom C to J1-3 0; then cake out the Sine' ..... of



??? c - u fnbsp;â–  ; ^^fjj-is', between your Compafles, fettmg one Point in the Point y 1-30, 0 made m the Line A B, and ftrike the tou^'' of the Arch at D, and draw the Line C Vi alfo, on the Line C B^ lay dOwnfrom C fine of 90 out of the Scale, then the ncait*^ diftance from the Point for 90 the Line C D fhaR^b?? the Sine of the StU'' quot;Alt??cud??.in the V?¨fti^, in Summer Norrhe^rn declinanon^ or his deprefTioh Winter j viz.; i^.a'i.] Then, as befor?Š, on the Line- oFSinC^Â? j find a fttm for Wmt?§r, or a difer ewe | Supirper, between,the,Vertical and. prefequot;' Alcit??de ; Nowfuppofirtg the Altitude Jf' the fÂ?m isnbsp;the

diference is i-f^? tvhich you muft rem?§mber. Th?Šn'. take the iSecant of ly, the SÂ?quot;' prefeiit j?–cimd?Šfr??hi the Scale,- lay it froiÂŽ then take outquot;'the Co-tan^t the Latitude befweeh your .Compafles, ^^ one Ponit in E, and'fttike the touch of ^^ Ark, as at F, and df? w the Line C F ; the'* take the fine of 33-30, the fum, if it ^^ Winter, or i-j 8 ^ if it be Summer, betwe^quot; your''Compafles carry, one Point in tlquot;^ Line C B, hij^her or Wer, till the othequot;^ foot, turned about, .will but juft touch th'' Line C'F'; then thc meafure from thenCe the Point C, fliall be the Sine of the AzÂ?' mud'



??? ^v,nbsp;[ quot;Tnbsp;, quot;^yth required, wjamp;.in Winternbsp;and ''' Summer'pi'-J^j'ffoftitlieSouth, becauftithet 'refent Altitude is lefs than the Vertical.]Eaft and Weft. . .. . ,But when the G6-t^gent of the Lati-1^'ide is too large for a Parallel entrance, then'Pficlcolf firft theTii^eiit of the'fatitudc,ÂŽnd-take the Co-fine tjf the Suns Ahitude |^^ Work in a Parallel Nvay v which will reme-dy the inconveniehccs V Thus you fee that^ drawing three : tind only this work isdone ; -yet not fo foon by fa:r,as by the In-ftrument with the Thred, which reprefents^hofe Lines more certainly and exadly, after'he fatiie way of Operation.nbsp;- Ti-

jini the Sans Jumatbin Softthe)rnVtctindtions. ' ' : ' â–  â–  quot; - '' ' 1 ' ' , As the Co-fine of the Latitude, to the By Arrfi^Sine of the Suns prefent Altitude â€? S. ^ 1. ?o is the Sine of theladtude to i 4thfine; which 4th iine is to be addedto the Suns Amplitude, for that time,on a Line of Natural fines, and the [nmobferved, as a jth.nbsp;. ' ; Then, As the Co-fine of the prefent Airitude,is to fine of the fum laft foUud j So



??? F ]nbsp;ha So is the fine of 90, to the filne ofSuns Azimuth^from Eaft or Weftgt;quired. For the Amplittde, mr\ thm ; As Co-fine tat. to S. Suns declination 7So is S. po, to the fine of AmpHtude. Ufe XXIX.Having the Latitude, Suns Altltuihand Vertical Altitude, to findthe Azimuth, And firfi for Northern-Declinationi. piiftj.find the Vertical Altitude by theformer Rule, and fiud the differeiice be-tween it and the prefent Altitude, by theLine of Sines: then take this difference fron*the general Sines between your Compafles,and felting one foot in the Co-fine of thÂŽLatitude, lay the Thred to the N D, theÂ?'take the N D from the fine

of the Latitudeto the Thred; having this diftance, fet oneone foot in the Co-fine of the Suns Alt''tude, and lay the Thred to ND, andoÂ?Â?the degrees it fliall ihew the Suns truemuth at that Altitude and Declinationquired. Exmflf'



??? C 40s 3 Example. , The Suns Declination being 7, the Vtr-^cal Altitude is 8-J7 ; the Suns prefetitAltitude being 30, the,difference or refidueSines will be 20-13, and the Suns Azi-'^Uth found thereby will be (So-ia'. The fame by Artificial Sines aniTanquot;gents, in Summer. As Co-S. Lat. to S. of refidue 5 'So is S. p o, to a 4 th fine. Then, As Cc-S, O Alt. to the 4th fine â€?So is S. 90, to S. of 0 Azimuth, ffotilEaftorWefti Stcmily, HKostthern-'DecUnationSfrfork. thus j Firftj find the Suns Amplitude for thatOeclination, thui ; take the â€” fine of thet)eclination, make it a â€”an the C -fine ofLatitude; lay che Thred to N D, andoti the-degrees it

gives the Suns Annlicadefor that Declination, which you mull: re^quot;member. ' ' ,nbsp;Then^ , Take the â€”fine of the Suns prefent* ^titude, make it a â€” ia the Co-line ofDdnbsp;Lati^



??? C 402 1 Latitude, lay the Thred to the N D, thequot;take the ND from the fine of the Latitudeto the Thred, and as the Compaffesftand, let one foot in the fine of the Suquot;ÂŽAmphtude firft found, and turn the otherfcot onw ard toward po; then take froiOthence to the Center. Thus have you addedthe Amphtude, and laft found diftance tcgether on Sines, then this added Latteral-diftance, muft be made a Parallei in the Sun^Co-altitude, and the Thred laid to theneareft diftance in the degrees, gives the A'zimuth required. Example. At ly degrees of Declination, anddegrees of Altitude, the Azimuth will bÂŽfound to be 4p

degrees 46 minuts from theSouth, and the Amplitude Â?I-S o in yof Latitude. The fame, mrk^^bj Artificial Sines aniTangentSj in Winter. As co-S. of Lat. to S. of ÂŠ prefent A^*So is S. of Lat. to a 4th; whi:hyouinU^add to the Suns Amplitude on NaturkSines, and keep it as a fum iThen, As co-S. of ÂŠ Alt. to S. of the fum i So is S. 90, to S. Azim. from Eaft otWefh ' - Ufe XXXÂ?



??? Ufe XXX.'having thc Latitude, the Sms Pecllua-tioK, hts Meridian and prefent Alii',tude given, to find the Hoar, Make the-Secant of the Latitude, zGen Quafi ^ in the Co-fine ??f the Suns deciinacion,''ying the Thted to N D ( and note theWac?¨) ; then take the â€” diftance on th?Ši'nes, between the Suns Meridian and pre-Akitude, and lay it from the Center*Â°ward jgt;o- thenthe'ND from that Pointthe Thred (asbelbre laid ) (hall be theVerfed Sine of the Hour, meafured on a^ine of verfed Sines, equal in Radius to^^e Line of Secants firft taken, as the Sines , ÂŽoovepoare. Make the -â€”Secant Latitude, a = Sine gy ,heCo-dechnation ;

then the â€” diftance SeSar*between the 5Â?Â?x Meridian and prefent Alti-JUde, laid on both Legs from the Centerlatterally, .and the = diftance between,â€?Meafured on verfed Sines, equal to the Se-^ants, fhall give the hour requir.e^j â–  as the^reat Line of Sines oa the Se??t??r quot;kfe, byturning the Coitipaftes twice, becaufe theof Secants is half the Radius of thofeâ€?''les, as at firft was hinted. D-d a ?‹.VAVfph:,



??? hl r 40lt;J ] frort'and recken the cxcclk aboveCenter toward poj and takenbsp;qo ' , tbeCciucr, and add thisnbsp;jiO^ Sincs to tl)c Sanj declination ettake from thence the neareft dilf' j s^ , Thred, and that fliall be the VÂ?' arÂ?. the Suns Azimuth 'mm noon. But when the complements ijcc!gt;P,then the N D from the ' d quot;the Thred, fliall be the verfednbsp;^^ Azimuth required,nbsp;, ^ of' | ButinWmtcr, when thecomplements arc above po, anobackwards, from the Center, fo^ i^j!Â?'''!take theâ€”diltance from thence ^of the 5Â?Â?; declination, the Irfl'-'' jcliuquot;greater, and fet this

diftancc,from the Center downwards; 'flif'*quot;neareft diftancc from thencc toftall be the verfed Sine of thenbsp;'quot;J But when the Latitude is 'el' , (!''Suns Dechnation, and the 'a'quot;^take the ~ diftancc (on the Sii^V j^^ngdJfum of the Suns Altitude, and o, ^^found by Addition, whennbsp;jl counted from the Center cothcd'-'-^^.j(,fCand lay that from the Center,nbsp;j But if the /Â?wofthcnbsp;^^ â–  the complement of the Latitude;



??? Â?nd lay K from the Cen.C5 ND from tW? che verfed Sm 'o .ret^^''^'^^ ^^thc(mallSmesbcyoli^^^^WV^y 'Â?auner of fr for thcnbsp;'Hat SefforJ quot; butprocccdtoothcrs.n, , xxxii. ??oHr, ^^d thcCnl â€? ^iftiucc fr'.'quot;''.'^'^'C^altitude and ,,nbsp;fhc Elevated Pole m As Sine 9Q, toc?œrquot;^*, So.uhcSmeofs^tLj^'ltude, I^^lc,toa4thSut f^oquot;Â? thc Dd



??? [ 1nbsp;he and reeken the eJcefs above po, frotquot; Center toward po, and take from tbcn'^ÂŽ. ^ the Center, and add this diftance on ^ ^ Sines to the Sunt dechnation toward take from thence the neareft diftance to Thred, and that fliall be the verfed Sine the Suns Azimuth ^rom noon.nbsp;. . But when the complements are 90, then the N D from the noted place the Thred, fliall be the verfed Sine of â€? Azimuth required.nbsp;. j But in Winter, when the fum of ' j complements are above po, and are counts ^ backwards, from the Center, towards fake the â€”â–  diftance from thence to the S''quot; of the declination, the

leffer froitf^^ greater, and fet this diftance, or refidiJ 'from the Center downwards; then 'neareft diftance from thence to the Thre^'fliall be the verfed Sine of the Azimuth. But when the Latitude is lefs tban 'Suns Declination, and the fame way ; ^take the â€” diftance (on the Sines) from ' fumoi the ?’ Altitude, and Co-Iatitf j found by Addition, when under pO,counted from the Center to the declinationand lay that from the Center, as beforefiiewed.nbsp;J But if the fum of the Suns Altitude, aP^the complement of the Latitude, be



??? [ 407 ] ; then, having counted fonvards from Center to po, count the excefs from 90toward the Center, and take the â€” diftancefrom thence, to the Sine of the Suns dechna-and lay it from the Center, as before ?Žthen the ND from thence to the Thred,^all give the verfed Sine of the Suns Azi-â€?^tith on the fmall Smes beyond the Center. The very fame manner of Operation that SeSor^^=rves for the Central-Qitadrant^ ferves al- for the SeBor, and this way being more^toublefome than the reft, I fliall fay notioretoit, but proceed to others. Ufe XXXII. The Suns Altitude, the Latitude, aniPeclination given, (9 find theHour. Add the Co-

latitude, Co-altitude, and Artificial Suns diftance from the Elevated Pole toge-S amp; Tan.ther, for z fttm; and find the half/Â?w, andthe difference between the half fum and thcCo-altitude. Then fay ; As Sine po, to Co-fine Latitude; So is che Sine of Suns diftance from the Pole, to a 4th Sine. ^gain Dd 4



??? Again-, As the 4th Sine, to the Sine of the halfquot; So is the Slue of the ilffertnct, to theverfed Sine of the Hour, if you havethem on the Rule; if not, to aSine, whofe half-diftance on the SineStowards po, gives a Sine, whofe com-plement doubled, and turned intotime, is the Hour from Southquired. Example, at deg. Ap.mln. Alt It tide fand deg. min. Declination, La'titude $1-1% North. J 3-18 the Co.altitude 5 3 8-28, the Co'latitude ; and ,66-29, added togetherÂ?makes 15 8-15-for a /Â?wj then the halfquot;fupt is 79-07, and the difference between79-07 and 53-18, is 2J-49 for a differenceÂ?â– nbsp;Then, The

Extent from fine po, to the SineCt58-28, will reach the fame way from th^fine of 66-ipj to the fine of 34 47ja4ihSii.c. Again,. The Extent from Siiie 34-47, to Sine79-7Â? ihall reach the faiiie way-fioin the â–  â€?...... Sin?



??? [ 4Â°p T' of 2J.4P, the dlfftrenee, to the Sine^ 48-34, a 7th Sine, right againft which,On the verfed Sines, is 6o,viz.. 4. hours fromÂ?oon. Or elfe,nbsp;â–  ' ' Thehalamp;diftance, between Sine4S-34,^d the Sine of 90, is the Sign of 60 de-uces, whofe complement, vtz,. 30 doubledis 60 degrees,or 4 hours in time, from noon, Ufe XXXIII.nbsp;^ To flâ€žd the Suns Aamp;mttth, having thefame things given, viz. Co-latitude,Co.altitude, and Suns dtjianct from thePole.nbsp;- Add, as before, the three Nunbers toge- Artifidal-iither, and thereby find the fum, and half- amp; T.fum, and the difference bftween the half-?’Â?Â?Â?, and the

5mÂ?/alliance from the Eleva-ted Pole, Then fay. As the fine of 90, to the Co-fine of theLatitude;nbsp;- So is the Co-fine of the Altitude, to a 4thfine. Agaln^



??? As the Sine of the 4th, to the Sine of thehalf-/Â?Â? ; So is the Sine of the Jiferenct, to theverfed Sine of the Sms Azimuth, fromSouth, (or to a 7 th fine, whofe half-diftance, toward 90, gives a fine,whofecomplement doubled, is the Azimuthfrom South). Exmple, Latitude f 1-3 2, Altitude 41-?’ 5,DecllmioH North 13. The 3 Numbers, viz.. 38-28, 49-7, and77-c, added together, makes 163-3 f}whofe half is 81-474, and the differencebetween the halfl/Â?Â?,, and the ^Â?Â?i diftancefrom the Pole, is 4-47 i. Then, As fine po, to fine 38-28;So is fine 48-7, tofine27-3'd.Then, As fine 27-3 6, to fine 81-47;So fine 4.47 ^ , to ( V.S. of 13 o, the A-

Zimi^th froni the North :) the fine oilo-ij-, a 7th fine, whofe half-di-flance toward po, is2j, whole com-plement doubled, is i jo, the Azi-muth from the North, whofe compk-naentto 180, vis,, yo, is the Azimuthfrom South,nbsp;Having



??? Jiavlngtle {me complements^ to find thtHour, and Az,tmitth-, hj the General-Quadrant and SeSlor; and firfi for ihtAi^imutb, Flrftf of the complements of the Lttu By thetvide, and Suns prefent Altitude, by fub-ftrattion find the difference.nbsp;^teiw. Secondly, Count this difference on theLine of Natural Sines from 90, toward theCenter, as the fmaller figuresare counted. Thirdly, Take the diftance on the Sines,ftom thence to the â€” fine of the Suns de-t^lination. Biit note. That when the Lati-tude and Declination differ, Ws;,.one North,and the other South, as ic is with us inWinter ; you mufi: count che Suns Decli-iiation beyond che Center,

and call it thcSuns diftance from the Elevated Pole, andtake from thence. Fourthly^ Make this â€” diftance,a = inthe Co-fine of the Latitude, laying theThred to ND, or keeping the Seftor atthat opening. TheÂ?^ Fiftly, Take out the = fine of po, AniSixtly, Make it a = fine in the SunsCo-alcitude, fetting the Se6for, or laying 'the Thred co the (neareft diftance) N D.Seventhly, Takeout tbe= fine of po. 4niy



??? quot;nbsp;And, 'Elghtly, Meafure it irom the fine of pOgt;towards; (andif need be beyond) theCenter, and it ftiall reach to the verfedfineof the Suns Azimuth from North or South,Avhenyoii count from 90; or from Eaft brWeft, if you count from the Center, on aLine of Sines, or middle of the Line ofveirfedSinesÂ? Note, That if the general Sines are toobig,:you have a lefs adjoyning, whereon tobegin and end the Work ; as fcmetime theHour-Scale, and fometimes the Line ofRight Afcentions. Example. In the Latitude of 51-32, the SunsDc-clination 18-30, the Altitude 48-12,you fliall find the Suns Azimuth to be 130from the North, of j o

from South. Scmdly, for the Hour, hy the fame data,or things given, I. Firft of the comrlement of the Lati-tude, and the. diftance from the Eleva-ted Pole, find tne 4'fftgt;ence by Subftrawli-pn. 3. Count it oil the Lin? of Sines from 90 toward



??? ,f 4131 toward the Center, ( or beginning of theSines). 3.nbsp;Take the â€”- diflance from theiKC, to^to the fine of the Sms prefent Altitude. 4.nbsp;Make this diftance, a = in theCo-fine of the Latitude, fetting the Seflor,or laying the Thred to the N D, and therekeep it;. ' , , ' ^ J.' Theniake.out the =:hneof 3)0 ; lt;5. Make that ain the Co-fine of the'^Suns Declination-,, liyiiig the Thred to N D.' â–  A Then take oucthe = fine of po again, ; â– â– â– â–  ' ' \ ..quot;8. Meafure it .frtopo, toward the Cen-ter, - and it -{hill^cWcthe' verftd fine of theHour from Mitf-hi^it, or the cofitrdty fromiiooh ; or from if you count from the..Center of the Sines, or

the middle'on verfedâ–  Sines, . Example. - Latitude yi-32:. Declination North20-14, Altitude J0-5 J, you fhall find theHour to be i jo from Norch, viz..''xo in thefore-noon, or Jo'degreesftiortof South. ^ â€?nbsp;rÂ? - rnbsp;.



??? Ufe XXXIV.????avlng the Latitude, Suns Altltud?Š, anidtflance from the Elevated Pole, tofiÂ?^the Hour, by the Line of verfed SineSten the SeSlor. Firft y By Additien, find the fum of, andby Subftraftion, the diferenee between thecomplement of the Latitude, and the SuÂ?'diftance from the Elevated Pole. Secondly, Count this fum and differ endfrom the Center, or the verfed Sines on theSe?Šlor, ( or the beginning of the Azimuth-Line, if you ufe that, or any other, which isnot drawn from a Center ) and with Com-pafles take the â€” diftance between them. Thirdly, Make this â€” diftance, averfed Sine of 180. Fourthly, Take thc â€”

diftance betweenthe verfed fine of the fum, and the comple-ment of the Suns Altitude, and carryparallelly till it ftay in hke verfed Sines,which fhall be the verfed Sine of the Hourfrom the North Meridian, or mid-night. Or, If you take the â€” diftance from thedifference to the Co-altitude, and carry thattill ic ftay m like fines, it fliall be thehour from noon ; counting the Center it ?ŽAh,;;



??? 4-rs 1 hoon, the middle at 90, the two'nd 180 at the end, for 12 at night. Ufe XXXV. JJdvlng the Latitude, the Sum Altitttitiand Dtfianee from the Elevated Tolt, tofind his true Az.imuth from South erNorthy hy Natural verfed Sines. firfi, OftheCo-altitude, andCo-lati-Jl^e, find the fum and diference, by Ad*^Â?lonandS??bftraaion. Secondly, Count the fum and diferenctÂ?om the Center, and take the â€” diftancethem with Compafles on the verfed ^^irdlj. Make it a =: verfed fine ^f^00, and fo keep the Se?Šter. Fourthly, Take the â€” diftance, bc-tweenthe/Â?Â?,, and the diftance from j ^ counting the Center tbe Eleva-ted Pole, and 90 the

Equinoaial) and^rryit ^ till itfiay in like parts, whichlhall be the Azimuth from South. Or, If you take the.â€” diftance from th?Š^fftrence, to the Suns diftance from the^ole, and carry it as before, it fhall ftay at^e verfed fine of the Azirauthj from theNorth part of the Horizon, ~ 'nbsp;Thefe



??? f ] S There five general wayes of finding tlt^Hour and Azimuth, are not all needfulbe learned by every one, but to delight theingenious, and to hold forth the ufefulnciSof the Inftrument, and to fupply-t^a^at fome times^.may ha^en by Excurn'ons, and as a foiir-fold Teftimon.^, to fhe^vquot;the harmony ib feveral way es of Operation?the firft par ticular quot;way, and this laft byverfed Sines, being moft eafie - and compre*bcniive of any. other. ... â–  Ufe 'XXXVIiV i; Ta work, the -la?Ÿ without the Line off. \nbsp;. verfed Sines, r . ^^nbsp;That if for Avanc-of room, ths verfed Sines be fet but on one Eeg, then ijis-jto belaid the neareft

diftapcs inifead9'f like parts', after the manner ofufingthÂŠThred on the.,General Qmdranti,. jilfo, if you have ic noc at aU, then the^.zimulh-hhe fcr the parcicular' Lacicude} and if thac^e .coolarge, che fitde Line ofSines, beyond the Center, will fupply this very wpllthus; ' â– r^.tii^k Turn the Radius, or whole lengthof that Line of Sines, two times fromCenter downwards, ( which in Sea-InftrU'^maus, will moft conveniently ftay ac 30 oa



??? large Lineof Sines, or general Scale, aS^as hinted in the 28th Ufe, being jiift 4quot;Hes as much one as the other). For a PointJ^Prefentingi8oof verfed Sines, to fet theJfmpaffesin, when you lay the Thred to^ 0, and to take any verfed fine above po^^grees j this being premifed, the Operati- is thus: Examplt. La^yi 32, O Ddi: fmn Pole Zo,GcnAnal ' ÂŠ Alt. 2 J, to find the Hour; The/-Â?â€žof Co-lat. 38-28, and' 80, is 118-28}Andthelt;ii/Â?mÂ? is 41-32. unt the Center po, 10 on the fmaller3 quot;quot; * and 20 on th?Š fame Sines, no, urn this diftance the other way from theRenter downwards, and note that place, for ^ilZ:nbsp;oAthe ver. UtK,

th/j-i-â€”^quot;'quot;' between this fun,, and'Â?^rmf 41-32, as the fmaller figures,^cjcoiut, being taken between your Com-foi j'nbsp;m 180, the Point firft Â?ld, and lay the Thred to N D, and thereP't (or obferve where it cuts), then ta-E enbsp;king;



??? - r, king the ~ dii;i^nce between tlie verieOjfine , of the ilftrmHi counted as the fmÂ?quot;figures are reckoned, and the fine of tiiCSms Altitude 25-, as the greater figures arereckoned from the Center toward the End;and carrying this Extent parallelly aloflSthe greater Line of fines, till the other Poifltwill but juft touch the Thred at N DÂ?Then, I fay, the meafure from that Point tothe Center, meafured on the fmall fineS) a'verfed fines, ftiall be the verfed fine of tbeHour required, viz.. 62 from South,7 ijo^J'ts J2 minuts from mid-night. This Rule, or Ufe, is longer far in worÂ?^ing, than the Operation need be in worquot;'ing; for if you fhall

approve of this waY'the adding of two brafs Center-pinsfhew you the two Points moft ufed veryreadily, and the Thred is fooner laid, tbaquot;^the Legs can be opened or fhut, and the Jn'ftrument keeps its Trianguler form; as i^'in^ during the time of Obfervation. Ufe XXXVII. Having the Latitadt, Sms Declinattof}and Hour, to find his ^Altitude, . This Problem being not of fuch ufe asthe contraryÂ? vl^t having theAltitude^^'J



??? find the hour, it flfalffiiffice to hint only tmthe moft convenient. And, Firft by the TanicaUr QÂ?adraat. Lay che Thred to thp Day, or Dechnation,â€?^hen the N D from the Hour to the Thred,quot;leafiired in the particular Scale of A!ri-â€?t^des, lhall ihew the Sms Altitude re- Suired. Secaniljy by the verfed Sims. I. Firft, of the Co-laticude, and SmsQ'ftance from the Pole, find the inm alt;id'^'Jference. Take the -â€” diftance berween . nem.make it a = verfed fine or i8o oy ic:-the Sedor, or laying the Thred ta 3- Then take the = verfed fine ot thelatterally from the This xvork is t-he.fame,both by t.gt;e Seitor, or General Quadrant, as

is fhewe . mUia the s6th, and ,s nothing dfe but a oaci.--Ward working; but the Altitude ac cnyAzimuth, is not fo to be done. Tp E e 2



??? fa io tht fami by the Natural. Sints. Firfl, having the Latitude, and the SuntDedination, find the Suns Ahitude, orDepreffion at lt;J; and note the Point, eitheibelow, or above, or in the Center, as is large-ly fhewed in Ufe the 2lt;5th, where the Al'titude is given, to find the hour in any La'titude. Thtn, Lay the Thred to the Hour, counted iÂ?^the degrees either from 12, or d ; Then, Take the N D from the Co-fine of theSuns Declination, and make it a = in thefine of 90, laying the thred totheND?then the N D from the fine complement 0Â?the Latitude to the Thred, fhall reach froi^the noted Point, for the Suns Altitude otDeprcflion at lt;J, to the

Suns Altitude rC'quired. Example.nbsp;_ , Latitude 51-32, Declination.23^1,8 or 4, -viz,, a lours from 6 Southwards the Altitude wil befouod tobe h Fa I.



??? For the Altitude at lt;f, at tttij time efthe year, fay. As the fine of 90; to fine of theLitl By Anifi.tude ;nbsp;cial Sinet So is the fine of the peclination, to^^quot;quot;^'the fine of the Suns Altitude at 6. 2.nbsp;For the Suns Altitude, at any hour orquarter, 1Â? Aries or Libra, {the Equi-noRlal). As fine 90, to Co-fine Latitude ; So IS the fine of the Suns diftance from6 in degrees, to fine of the Suns Alti-tude. 3.nbsp;For the Suns Altitude at aU otherhours, or times of the year. As fine 90, to Co.tangent Latitude; So IS fine of the 5Â?Â?, diftance from to J^e Tangent of a 4th Ark, in theTangents.nbsp;' Which 4th Ark being taken from theSuns diftance

from the Elevated Pole, thenJne refidue is the yth Arkbut for hoursPefore and after add the 4th Ark, andwe diftance from the Pole together to^'^akeajthArk. E e 3nbsp;Then



??? Thtnfaj) As the Co-fifie of the 4th Ark, to tucfine of the Latitude ;nbsp;- So is the Co-fine of the refidue (orbeing the jth Ark,. to the fine of ttiC5^Â?iAltit??de at that hour. Ufe XXXVIII. Tht Latitude, Suns Jz.imutb andclination given, to find th Altidude,orheight thereof. . lt; , F^jf, to find the Suns Altitude at all M'muths in th?Š ?‰qdnoBial' .. By Ar??fi. As fine po, to Co-tangent Latitude; S Â? T - so is the Co-fine Azimuth from South, to the Tangent ??f the Suni Altitude JHAries. Or,nbsp;- â–  Aslin? ?^} to the Co.fine;??f thc Azi-muth from South;nbsp;'â–  fSo is Co-tangent Lat. to the Tangentthe Altitude, atthat

AziniWiiquot;;theEquinoaial, which you â„? Â?aâ€? ther intoTable for every fingle ^e . .AT



??? [ 423 1Th*Â?, As the fine Lat. to the fine of the SmsDeclination; So is the Co-fine of the Suns Altitude inEquinoaial, to the fjne of a 4th A^k,^htÂ?, When the Latitude and Declination areÂŽhke, as both North, or South; then addthe 4th Ark and the Altitude (in the Equa-tor), together, and'the/Â?/Â? is the Altitude required.nbsp;quot; ^quot; . . But in'Winter-time, when the Latitudeand Declination is unlike, take the 4thArk. out of the reciprocal Altitude in the E-quator, and the â– refidue is the Alti-tude required.nbsp;' . : . â€ž Alfo, in all Azimuths from Eaft and WeftNortWards, in Summer-time' alfo, youHHift life Subftraaion alfo, and not

Additi-on i as.the Rule before-goingfuggefts. the TarticuUr Quairant, work,thus J . Take the 5Â?Â? ov SWj Declination fromthe particular Scale, and fetting one Pointin the' Sms hzimvLth, on the Azimuth Line, and with the other lay the Thred to theK D, the right way, and on the degrees theThred cuts the Altitude required.



??? B/the Gtneral QaadrMt: quot;quot;As the-â€”Co-tangcnt jLatitudCy t^equot;from the Moving-leg, or Loofe-piccC,to = fine of 90, layine the Thred wND; So is the = Co-fine of the Azi-muth from South, to the â€” Tangentof the Suns Altitude in the EquatorÂ?at that reciprocal Azimuth. fVhieb being remembrei, or gathered into ^Table together, then faj^ As the â€”- Co-fine of the Suns Altitudein the Equator, to the = fine bf theLatitude , laying the Thred to theND; So is the = fine of the Suns DeclinationÂ?to the-fine of the 4th Ark. Which 4th Ark is to be added, or fub-firafted, as immediately before is direftedjand the furÂ? or refidue,

fhall be the true Al-titude required. Example. At 60 degrees of Azimuth from South,the Equinodhal Altitude will be found tobe 21-40, for I,9Â?lt;/Â?Â? latitude of y 1-32 iand the 4th Ark in s or -^yis aS-K?. 'nbsp;Tien, lii



??? 21- the reciprocal 4th Ark in s added, â€?Â?Kes 49-ylt;?Ž, the Suns Altitude at 60 de-^^es from the South inp The fame way of working ferves for theas is ufed for the General Qteairant,, obferving to fet the Seftor, inftead ofgt;ng the Thred to the neareft diftance, as^^ Ingenious will foon perceive. Ufe XXXIX.having the Lathtfde, Declination,^Â?thy and Altitude, to find the Hour. As the â€” Co-fine of the Suns Altitude, Geneval- to Co-fine of the Sms Dechna-tion;nbsp;Or, So is the = fine of the Sttns Azimuth,to â€”fine of the Hour. Or elf, thus;Firft find the Altitude, at that Azimuth; Se Hour.'' As â€” Co-fine of Declination, to =

fine Thttti 40, the Sms Altitude at 60 in r,and By the:Se^tr. TH of the Azimuth;So is the â€” Co-fine Altitude, to fine of the Hour. As



??? [ 42lt;f 1 As Co-fine Declination, to the Sine of the Azimuth ;So is Co-fine Altitude, to, Sine of ^^Hour. Ufe XL.Having the Latitudef Declinatien, UoUT)and Altitudef tn find the jizamuth' By thf\'Artificial-Sines andTangents. (xeneral'Quadn, As-C6-fine of DeclinaHon, to ^ fine^f Co-fine of the SÂ?Â?^ Aldtude;So is = fine of the Hour, to â€”the Azimuth. Particular Firft* find the Altitude at that HoUiquot;?Quadrant, and then the Azimuth at that Altitude, ^before. 'Artificial- AS C6-fine of Altitudet6 fine of t^ÂŽS.iir.T. Hour;nbsp;,nbsp;. . So is Co-fihe Declination, to fine of ^^Azimuthiamp;om South, or North, ast''^Hour is counted ; ,ths Â?to

fay, fr'quot;'' if the Hour.'.is^ bietweenmoirhingj and d at night ; and fiÂŽ'^- ' the North if the contrary '; that fay, between 6 at night, and- 6 nequot;mofniiig, or next to midnight. :Uk xi-t - .-jiici;' -



??? Ufe XLI.nbsp;â–  Having the Latitude, and the Suns Ve-clinntion, to find the Suns Az.imuth As thc fine of 90, to the Co-fine of theA^a./- Latimde;nbsp;â€? So is the Tangent of the Sunt Declinati-on, to Co.tangent of the Suns Azimuthfrom the North, at the hour of lt;5. Firft find the Suns height at 6, and then Suns Azimuth at that Altitude. Make the-Tangent of the Declina- o^n.Quad tion,a = fine of 90, laying the Thred to^ D, then the r= Co-fine Latitude ftiall bethe â€” Co-tangent of the SUns Azimuth from the North at Ufe XLII. To find tht Amplitude, %AxAmuth,ti- .fing. Setting, and Southing of the fixedStars, having the Latitude,

Altitude,and Vtclination, or time of the yeargiven. Firft for the Amplitude, Take the Stars Plt;imcM/rfr declination, out of the particular Scale Altitudes, and meafure it from 90 m the Azimuth- P/trttc.Q^



??? C 42S 3 Azimuth-line; and count the fame wayÂ?and the other Point lhall ftew the Star^Aipplitude required. Example. The Declination of the BuOj Eyt) beingif-48 5 if you take iy-48 from the parti-cular Scale, and lay it from pointheAzÂ?'muth-line, it will reach to 26 de^teeSfcottnring froni 90 towards either end, l'Â?ÂŽCame as for the Sm in Ufe 16. But in otherLatitudes, work as yon do for the ^^the Rules in the i(Jth life abovefaid. For a Stars Aulmuth. The work here is the fame as for thethtu â€? Take the Stars Declination ftom ch^particular Scale of Altitudes, or Sines,tween your CompafTes, and lay the Tbrelt;^to the Stars Altitude,

counted fromwwardthe Loofe-piece; then carry theCompaffes, or the right-fide of thefor Northern-ftars; and on the left-fideSouthern-ftars, along the Azimuth-line, nilthe other foot, being turned about, will butjufl touch the Thred â€? then the fixed Poinquot;^on the Azimuth-line fhall fhew the StarsAzimuth, from the South, required. ExampU'



??? t 1SxamfU. -The Ejt being 30 degrees high,have 77 degrees and 10 minuts of A-^inuth from the South.' you be in other Latitudes, ufe the ge-j^eral wayes, as for the ShÂ? in all refpeSs,paving the fame Dechnation that the Star''Â?th North or South. To fini the Stars %fiHÂ?y or Setting. Count the Stars Dechnation on the de-^rces, as you count the SÂ?Â?/, North, orSouth, and there lay the Thred; and in theof Hours is the Stars Rifing, or Set-tingÂ? when the Stars Right Afcention anddeclination are equal. at other times, jouikhH retkonthw, .nbsp;find the Suns Right Afcention, by ufe 14, and fet down the complementthereof to

12 Hours, and the Stars Right-i^cention, and the hour of Rifing theThred cuts, and add them into one fum,and the fum, if under 12, is the time of hispfing in common hours; or if you add theof Setting that the Thred fheweth, itgive his letting. ixamflu



??? C4JO ]Example, If you lay the Thred to t5'-4?, the D^quot;clination of the Buffs Eye, in the Hoquot;'''line it Cuts 4 hours 5 6 min. for Rifing ;7-24, for his Setting ; then if you wot''^for April the 23d, the Sms Right Afcenf'on, then is 2-44, and the complement thet^of to 12, isnbsp;and the Stars Rigl'^; Afcention is 4 hours and 16 minutes;the Hour cut, is 4-3 (J for Rifing; and t^ÂŽthree Numbers, viz.. 9-15, the completne''^of the5Â?Â?i Right Afcention, andthe Scars Right Afcention, and 4-3 (J, tquot;ÂŽHour of Rifing the Tlued cuts, bd'^^added, makes i 8-8; from which, taki^ i12, reft (J-8, the time that the BallsRifeth on April 23 J and if you

add 7*the time of Setting that the thred cuts, ther^comes forth viz.. one hour andmin. after the Shk. To find the time of a Stars coming toSouth. Suhftrait che Right Afcention of the Shuifrom the Right Afcention of;che Scar,creafed by 24, when you cannot do with'out, and che remainder, if lefs chan ''the time between .la at noon, and nigh^Â?



??? [431] '^^ht J but if the vemauidcr be more thmit is the time between mid-night, andÂŽiid-day, foUowiag* Example. The LyoKS-Heart, whofe Right Afcenti-is 9-yo, will come to the South ou^arch IO, at p-48, the Smi Right Afcen..being then only ^ minuts. ^y the Line of hours (fay, or) mrk.thtu i Extend the Compaffes from the Suns^igbt Afcention, to the Stars Right Afcen-that diftance laid the fame way fromat the middle, or at the beginning, IhaHÂ?each to the time of the Stars coming to South.nbsp;\ â–  To finlthe time of the Stars continuance above the fftriif,oÂ?.nbsp;170 Firft. find what the Sm^ femi-diurnak Ark is, having the fame

declination, and;that doubled, is the whole time of continu-ance ; Or, if you fhall add and lubftrati: itto, or from the time of the Stars coming to.South, you fhall find the time of Setting:orRifing.nbsp;:-n Orelfey. By laying the Thred cothe5flt;irj Decli--*lation, it ilieweih tbÂ? Alceucional mfterencq in



??? in this Latitude , which added in thofÂ?Stars that have North dechnation, or Tub'ftrafted in Southern to lt;J hours, gives thefemi-diurnal Ark of the Star above the Hequot;zon;nbsp;Examfh, The BuUs Eye's Afcentional-difference,''one hour and 24 minuts; which added tquot;6 hours, becaufe of Northern dechnatioquot;)makes 7-24, for the femi-diurnal-Ark,14*' 48', for the whole time of being abovethe HorizonÂ? Note, That to work this for other Laquot;'tudes, the Smus Afcentional-difference is fÂŽbe found for that Latitude you are in, andthe Operation is general for all places. To find a MeridUn Line by tbe Sun. On any flat Hori^ontal-

PUin^ fet up Â?ftreight Wyre in the Center of a Circle ;or hold up a Thred or Plummet, till thelhadowof the Thred cut the Center, andany where in the Circumference, whichtwo Points you muft note; then immediate-ly take the Suns Altitude,and find the SftÂ?^Azimuth, and count fo many degreesthe Circle the right way, as the Suns Azi-muth comes to, from the Points of the fha-dow marked in the Circumference , anddraw that Line for a true Meridian-lineÂ? This Work is beft done before 10 in the~ ' quot; morningÂ?



??? â€?^prning, and after two afternoon; or I'ri theby two Plumb-lines, fet in aright-^'quot;e with the North-Scar, at a right fcitna-*tion. life XLIII. find the Hour of the Night hy.tbeFixed Stars. \ Pirft, find the Stars Altitude^ by lookingI ÂŽ'ong the Fixed or Moveable-leg, to thc'^^'ddle of the Star, letting the Thred, withInbsp;Plummet, play evenly by the de- ' ^'â– '^es, between your Tluimb and Fore-l^ger, to the end you may command che^quot;fed, and know whecher'it playeth well ornobyftelmg.nbsp;^ Y I ,nbsp;Then, lake che Altitude found, from the par-quot;cular Scale of Sines, and laying the Thredover the Stars decimation, which for readi-

gt;iefs fake is marked with r,a,3,4,y,lt;^,7,8. .nbsp;vt'nbsp;to the Figures fet to he 12 Names of tL Stars on che. llt;ule ; and then carrying che Compafe asyou do in hndmg che hour by the 5Â?Â?, yoiiI Â?hall hnd how much the Scar wants, or isI pt the Meridian, which is called the Stars-'Hour ; And note, That if the Star be paft:â€?the South, ic is an afternoon hour } if notF fnbsp;eom??



??? [ 434 1. , come to the Sout i a morning hour, wn''-' you muft remember.quot;nbsp;. . Jlfo, knowing the Sms Right Afcentiofljfet one Point of the Compafles in the SÂ?quot;*,Right Afcention, ( counted in the Line quot;twice 12, or 24 hours, on the outwatd-leamp;of the fixedlpiece, next to the particu-l^^Scale of Sines) and open the other to.Stars Right Afcention, noting which ^^^' you turn the Compafles; for the fametent, applied the fame way, from the StarJiour laft found, fliall Ihew the true hourthe night required. Example.nbsp;y â€? Suppofe on the loth of fagt;t/iaryfl(ho^obferve the Altitude of the Bulls Eye to^20 degrees; if you

take 20 degrees,the Atitude, from the particular Scale, andthe Thred on i j-48, the Stars decli^^ioPNorthward, and meafure from the ^fcale the neareft diftance to the Thred, yquot;â€?fhal] find the Compafs-point to ftay atonthe Eaft-fide of the Meridian j Alfoi The Sms Right Afcention,the lad'day, is 8 hoiirs and 12 minnts. Then,nbsp;f^ The Extent from 8 hours 12 minuts tÂ? ^the Line of twice 12 hours) the SuÂ?s K'gAfcention, tonbsp;the Stars Right Ag'^^



??? 43i ] fhall reach the fame way from lt;$-49,Stars hour, to 2-53, the true hour. Ufe XLIV. find the Hear of the Night hj thtMoon. - Firft, by an Almanack, or Ephtmeridts, quot;'ici the Moons Age, .and true Place fbr thePtefent time; then, by laying the Thred onhe Moons place, you may have her Right^icention, and alfo the Suns Right Afcen-i and by the Moons Altitude, takenS ^^^ particular Scale, and the Thredjj^'^'over the Moons place, you find whate Moojj wants, or is paft coming to South,^^ich IS called the Moons hour. Then, hj the Line of 24 Hours, faj Right Afcention, is to theMoons Right Afcention; ' tr^e W^quot;^^^- laft found, to the

Suppofe that onThTstii oi January, a^ Â°out 40 mm after 3, there is a New Moon;Â?en note. That die Suns true place, is thcloons true place ; and confequently, their anfnbsp;'nbsp;Houf Altitude is the fame with the Suns. Ffa Therefore,



??? Therefore^ As 8 hours 04 min. the Suns Right'A/-cention, is to 8-04, the Moons Rigquot;Afcention ;So is the Moons hour at any Ahitude;the Suns true hour. Suppofe that on the ill Qiiarter-dayj^nMoon being gone 90 degrees from the S^ ^to find her place; Then do thtu ;nbsp;, g Set one Point in the Moons place ^Change-day, and open the other to theginning or the end of the Line of 24 hoi' JThen,nbsp;y The fame Extent applied the contr^j^way from 6 hours, or 7 dayes and a hÂ? 'th?Š Moons Age, fhall give 28 deg- J ^T J to which you mull add 7 degrees ^^^30 minuts (the Suns place) between, ^the fum lhall be the Moons true

plaquot;^^quired, viz,. 6-2S degrees in bquot;. Example.nbsp;^t If the Moon Change on the 8th day? ^^^Firft Quarter being 7 dayes and anbsp;; ter, will be on the^i y ch day later at mg^^jthen the difference between the Sun ^^Moons Right Afcention, will be found tnear 6 hoars j for the Suns Right



??? 7nbsp;C 437 ] J^marj i j, is 8-32 ; and the Moons Right'cention, the fame day, being about 8 de-btees and a half inv, is 2 hours and 28^quot;luts ; if you talce the diflance bctween-on the 24 hours, ic is near 6 hours ;j^nich is the difference of time between the^oon and the Suns hour. Again, Por the Full Moon ; on the 22 day, near4 hours after noon, thc Moons Age beingH dayes I; if you add labours, or 6^gnÂ?, to the Moons place at the Change, you'hall find S5 29-0; to which if you addMhj, the dayes between the New andJ^till, you fliall find il 13 deg. 45 min. forlie Moons place ; the Suns Right Afcentionf 22 day is 9 hours, and the

Moous thelame day at i afternoon, is 9 hours alfo (orfather 12 difference) fo that the Suns hour ,nbsp;22 i dayes, or 18 hours added, and 22 degrees alio together,makes ,n 22 nmm. for the Moons'lace, by help of which, to fiad the Moonslour by her Altitude above the Horizontound by obfervation. Ff 3nbsp;Or,



??? [ 43Â? 1Or Without regarding the Sun or Mooquot;jRight Afcention, having her true Age,Hour, Say thm; As 12 on the Line of 24 hours, is to thÂŽMoons Age in the Line of iier Age 5 So is the Moons hour, to che true hour. For, The Extent from irin the middle, to^nMoons Age under or over the middle,reach the fame way, on the fame Lme, Â?the Moons hour, to the true hour. The like work ferves to find the hourthe night by any Planets, as Saturn,or Jupiter, which are feen to ihine vbrave and bright in Winter evenings;having learned their Place by their diftaÂ?from the fixed Stars, or by the Ephe?ncr'Â?r^^then their Altitude

and Place will findiiourfrom the Meridian, and the conipring their Ri|;ht Afcentions with thegives the true hour, as before, in theStats. Ufe Kf-V'



??? Ufe XlV.fiÂ?i the Moons 'Place and Declination,Â?ithout the Ephemendes, fowe-what near. Phft, obferve when the Moon is in the^^quot;â– idian, and then find her Altitude, andpe the fame from the particular Scale be-^^een your Compafles; then fet one Point^^ the hour 12, and lay the Thred to N D,^â€?^d on the degrees it fliall fliew the MoonsJ^^hnation; and in the Line of the Sunsthe Moons prefent Place, countingJjerProgrefs orderly from the lafl:Change-^^y? or New Moon, when flie was with the Sun.nbsp;' Otherwlfe thttt; Obferve what Hour the Moon flieweth onany Sun-dial, at the fame inftance by theHxed Stars,, or other wayes,

find the trueHour ; Then, The Extent from the Moons Hour, to the^he true Hour, fliall reach the fame way fromto the Moons Age, right againfl which her coming to South, at which time youfind her true Altitude, and fo ccme byDeclination. Ff4nbsp;Tet



??? ret again, for hey Age and Place, accor*ding to Mr. Street, and /l^r.BlundeV)!' AddtheEpacl, the Month, and DayMonth in one fum, counting the Mon^ .from March, by calhug March theMonth, April the fecond, amp;c. then tnfum, if under 30, is the Moons Age ; ^if the fumhs above 30, then fubflrad^: 3 ^and the remainder is the Moons Age, ,the Month hath 31 dayes ; but if the MÂ?quot;^^hath but 30, or lefs than 30 dayes, thenflrad but 29,, and the remainder is ^Moons Age. Or thm ; Add to the Epail for the prefent ?’ ^^^and in January o, in February 2, inI, in April 2, in May 3, in June 4'July'), 'n\ Angu?Ÿ 6, in September'ij(Moher

8, in November 10, inio; and the fum, if undergo, otthcC^'^,above 30, added to the day of thcMoiJJ 'abating 30, if need be, gives the Moonsthat day; but fubftra?Šted from J^^^fthe day of her Change in that Month,kom the beginning of that Month.



??? Example. July lo. i(?Žlt;?Ž8. . ?ŽhcEp aft thac year is 2(?Ž, andtheNiim-/or July is y, theExcefs above 30, is i ;^^hich added to any day of the Month as to^Oj gives II, for the Moons Age, 7Â?/Â? 10. / TheÂ? for the Moons Place. Multiply the Moons Age by 4, and theProdu?Št divided by 10, the Quotient givethtnc figns ; and the remainder multiplied bygives the degrees, whidi you muft add^ the Suns place that day, to find out theMoons place for that day of her Age. Example. On fuly 10.1668, the Moons Age is 11,^vhich multiplied by 4, makes 44 ; and 44divided by ID, gives 4 figns in the ^oti-em ; and 4, the remainder, multiplied by3,makes

12 degrees more j which added toLancer 29 degrees, the Suns place on thelothday ofnbsp;^aj^?§j 11 degrees in Sagittanm, the Moons place the fame day,prope veram. Or



??? Or rather by the Rule thus, on the Line of34 hours by particular Scale, havingtht Moons place, to find her Age b) theLine of 24 hours. The Extent from the Suns true place,the Moons true place, fhall reach the fafl^ÂŽway, from o day, to the day of her Age. Or contrarily, having the tMoons trffAge, to find her true Place. The Extent from o day old, to the Moo''^true Age, fhall reach the fame way from th^Suns true Place to the.Mooiis. Or, having the Moans true Place at theNerv Moon, to find her Place anyday of her Age after. The Extent from r, to the Moons truePlace at thfe Change, fliall reach the fameway, from the day of her

true Age, t^ hequot;^true Place, adding as many degrees to theNumber found, as the Moon is dayes old. Then, Having her Place, and Age, it is eafie tofind the MoOns Hour, and then her trueHour; but I fear I fpend herein too muchtime on an uncertain fub ie61:.nbsp;_ quot; ...........â€? Ufe XLVI-



??? Ufe XLVI.The Right Afcention ftni Declination ofÂ?Â?7 Star, with the Suns Right Afcen-tion, and the Hour of the Night given,to fitii the Altitude and Ax.imuth ofthat Star, and thereby to kgt;tow the Star,if you kÂ?ew it not before, ^ Set one Point of the Compaffes in the Stars^'ght Afcention, found in the Line of twiceÂ?a hours; and open the otiier to the Sunsll^'ght Afcention, found in the fame Line; this Extent fhall reach, in the fame^^rie, from the true hour of the Night, tojne Stars hour from the Meridian ; then th^K? ^^^nbsp;^^^ Dechnation, tne N D from the Stars hour, in the Line offlours, to the Thred, meafured on thepar-J of Altitudes,

gives the StarsAltitude; then by his Dechnation and Al- ufenbsp;by And if the Inftrument be neatly fixedto a Foot, to fet North and South, and turnto any Azimuth and Altitude, you mayquot;nd any Star, at any time convenient andyifible. Ufe XLVH.



??? Ufe XLVII.The Altitude ani Az,lmutb of any Starbeittgglvengt; tofinihtsDecltnattoÂ?. Lav the Thred to the Altitude on the de-grees, counted from 6o\o toward theen^then fetting one Point on thc Stars AzimUcounted in the Azimuth Line, and take tiN D from thence to the Thred j which oifiance meafured from the beginning ot tn ^particular Scale of Altitudes, iTiall give I Declination.nbsp;â–  If the Compaffes Ifand on the right-Â?Â?of the Thred, then the Dedmation is NorC'S ^if on tlie left, it is South 5 accordmg as y 0work for the Suns Azimuth ina particulÂ?Latitude. i Ufe XLVIII. - The Altitude ani Declination of any St^Jjwith the Right

Afcention of the Si* *ani the true Hour of the Night 'to jni the Right Afcention of tquot;Star. Firft, by the 43d Ufe, ^â€žJf/cHour, How many hours and mm^ ^ wants of coming to,nbsp;fnbsp;'(on an ; then thc Extent of che Compallcs



??? rus 1 'he Line of 24 hours on the Head-leg) from'he Stars hour to the true hour, fhall reach'he fame way from the Suns Right Afcenti-on, to the Stars Right Afcention, on the^ine of twice 12, or 24 hours. Ufe XLIX. Tg fiâ€ži Vfhen any Fixed Star ccmetb toSouth, by tht Line of twice 12, er 24hours. In Ufe 42, Seaion 4, you have the way SubftraÂ?lion, with its Cautions: But by'he Line of twice 12, or 24 hours, mrk,thus ; Count the Suns Right Afcention on thatLine, and take the diftance from thence to'he next 12 backward, viz,, that ac r, acthe beginning of the Line, when the SunsRight Afcention is under x2 hours j or, tothe next 12

iu the middle ot the Rule atwhen the Suns Right Afcention is above 12hours, (which is nothing but a rejeaing izfor more conveniency). Then, The fame Extent laid the fame way^rom'he Stars Right Afcention, fhall reach to^he Stars coming to South. , Or,



??? Or, the Extent from the Sun, to the ScatJRight Afcencion, lhall reach the fame wa/from 12, to the Stars coming to South. ExamfU) far the Ljons-HeartfAugufl 20. The Suns Right Afcention the 20th ofAugufir, is 10 hours 3 (J minuts ; the RightAfcention of the Lions-Heart, is 9 hoursand 50 min. Thereforei The Extent from lO hours 35: min. tfthe beginning, fhall reach the fame wayfrom 9 hours jo min. ( by borrowing iÂŽhours) becaufe the Suns Right Afcencion^more than the Stars) to 11 hours 13 miH'of the next day, viz,, at a quarter paft iÂ?ior, at II hours and 13 min. the fame dayÂ?where you may obferve, that the remainderbeing

above 12, if you add 24 hours, thetime of Southing is between mid-night,anomid-day next following, Ufe



??? [ 447 ]Ufe L. To find what two dayes in the ytÂ? an efequal length, and the Suns Rifing andSetting.nbsp;, Lay the Thred on any one day in the''pper Lmc of Months, and Dayes, and at^â€?le fame time the Thred cuts in the lower-^â€?ine of Months the day that is anfwerable^^ ic in length, rifing, letting, and declina-tion, and other requifites. Example. The iR of April, and the 21 of August,'tc dayes of equal length ; and the Suns^fing and Setting is the fame on both thofe^ayes; only in the upper-Line, the dayes'quot;â– e increafing in length, and in the lower-^ine they are decreafing. Ufe LI. To ^nd how many degrees the Sun

is un^der the Horiz^on at any Hour, the De-clination and Hour being given. Count the Suns Declination on the de-crees, die contrary way, viz,, for North De-^lination, count from (Jr|o toward the end; count for Southern D .clination toward'quot;e Head, and thereunto iay the Thred ; then



??? [ 448 ] then take the neareft diftance from the hourgiven to the Thred; this diftance mes'furcd in the particular Scale of Altitude^ihall ftiew the Suns Depreffion under cquot;^Horizon at that hour. Example. January the jotharS at Night, hoquot;^many degrees is the Sttn underthe JJorlx,on. On that Day and Hour, the Suns Dccj'jnation is about 20 degrees South; theniilay the thred to 20 degrees of DeclinatioÂ?North, and take the neareft diftance ftÂŽ'quot;8 to the thred, that diftance, I fay,luted in the particular Scale, gives 34quot;^'grees and 9 min. for the Suus Depreffionder the Horizon of â€? 8 afternoon.nbsp;^ to do this in other

Latitudes, you ^^to find the Suns Altitude at 8 in Norths'^quot;Declination, by Ufe 3 7. CHAP'



??? CHAP. XVII. Tie ufe of the Tmngnlerdrant, in finding of Heightsiig. and Vijlances^ acceffabk orinacceffahk. Ufe t. To find an Altitudt dt ont $tatm^ Firft, The Trlangnltr ^adraut beingre6lified,aiid fixed to a Ball and SockcCthree-legged-ftaff, being neceflary inthefe Operations to perform them exactly,efpecially for Diftances; look up to the ob-jeft as you would to a Star; and obfervewhat degree and minut the Thred cuts, andfÂ?t it down : Alfo, obferve the place whereyou ftand at the time of Obfervation, and. the diftance from your Eye to the ground^â– and the place on the objefii that is level withVohr eye alfo; as the playing of

the Thredquot;Qd Pli^ramec will plamly fliewÂ? Ggnbsp;Alfo^



??? 'Alfo, you muft have the meafure fromthe place where you ftood obferving, to thePoint exadfly right under the objea, whofeheight you would have in Feet, Yards,Perch, or what you pleafe, Cto Integers, afl'JFraftions in Decimals, if it may be. Alfo Note, That in all Right-Angl^-Triangles, one Acute Angle is alwayes thecon^Iementof the other ; fo that obfervingor finding one by Obfervation, by confc-quence you have the other, by taking thatfrom po. Thefe things being premifed, the Opera-tion followes, by the Artificial Number^)Sines and Tangents, and alfo by the Na-tural. Note alfo hy the rvajf. That in regard thecomplement of the Angle

obferved is fr^'quently ufed, if you count the degrees thÂ?contrary way, that is to fay from thq HeadÂ?you fhall have the complement required J ^^hath been oftentimes hinted before. Then, As the fine of the Angle, oppofite to themeafured fide, i? to the meafured fide,counted on the Numbers j So is the fine of the Angle found, to the, Altitude or Height required on Num-bers, FtÂ?Â?rt I.



??? Example at one fiatiott'. Standing at C, I look up to B the ob jedi, F^S-whofe Height is reauired, and I find thcThred to fall on 4* degrees and 45 minuts jbut if you count, from the Head, it is 48-if,the complement thereof, as in the Figureyou fee. Alfo, the meafure from C to A, is foundt* be 218 foot. Tbtn, As the fine of 48-if, the Angle at B,being die complement of the Angle atC, is to 218 on the Line ofNiunbers; Sois the fine of the Angle at C, 41-4^,toipy the Altitude of AB the heightrequired, found on the Line of Num-bers. To which you muft add the height ofyour eye from the ground, in the time ofObfervation ; or on rifing

grounds from amark on the Building, or any other objeAthat is level with your eye in time of Ob-'fervation.nbsp;I Gg 2 A ftconi



??? [Af*eoÂ?i Exampltftandifig at D. Fig-1. But if I were ftandingat D, 129 foot anda half from A, and would find the heightA B, the complement of the Angle at Vfthat is to fay, the Angle at B is 33-30lt; This bung prepartdy then fay^ As the fine of 33-30, the Angle at B, tothe meafured-fide D A, 129 4 countedon the Numbers iSo isnbsp;thefine of the Angle at to 19y, the Altitude required, A- and y foot more, the ufual height otthe eye from the Level to the groundÂ?makes 200, the whole height iC'quired. To mrk^this hy tht Trlangaltr Quadrant,faytbfu'. As-129 A , taken from any- Scale, ^ to the = fine Of 33 deg. 30 min. l^Xquot;ing the Thred to the

neareft di-ftance jnbsp;.So is the = fine, of fy^-30, the Angle atD, to the â€” meafure of ipf on cheSc^le you took 129 ' from. Thf



??? The Ukje mamer of mtK ^ h the Se^or,as thffiy in the foregoing Example. As 218, taken from the Line of Lines, tothe = fine of 48 deg. ij min. So is the = fine of 41-4^5 to ipj ontheLine of Lines latterally. Ani jet further. So is the = fine of po, to 291, the LineCB. Ufe II. To fini an Altitude at twofiatians. But if you cannot come to meafure to the pig. I. â„?ot of the object, then you mufl obferveat two places. As thus for Example. Firft, as before, find the Angle at D, orrather the compkment thereof, t/jx,. 33-30 ;then go further backward in a right Linewith the objedt and firft ftation, any com-petent Number of feet, as fuppofe 88 ; toC y

there alfo obferve the Altitude or Com-plement, viz,, the Angle A B C, 48-15.Then, Find the difference between 4?-iy, and 3 33-30, and iris t4-45' Then,



??? I 4J4 I TheÂ?Â?nbsp;^ , As the fine of the diferenee M found,viz.. the Angle C B D, 14-4^,8 8 -?Ž, on the Line of Numbers ; So is the fine of the Angle at C, 41-45quot;Â?to the meafure of the fide OB, 233Â?on the Line of Numbers, Again, for tht fecond OperationÂ? As the fine of 90, the Angle at A, to theHypothenufa D B, 23 3 ; So is the fine of 5'??-30, the Angle at Pjto 19 5 gt; the Altitude required. The famt hy the Tr?Žangultr Quadrant,or StUor. As â€” 88the meafured diftance C V*to the = fine of 14-4?, C B D ; So is = fine of 41-45quot;, to the â€” meafufÂŽof 23 3, the oppofite-fide 0 B. tAgain^nbsp;?‡ As â€” 233, taken from the Line

otLines, to = fine of 90 ; go is the = fine of 5 6-p, the Angle atD, toâ€”i9j:, on the Line of Lines,the height required,nbsp;^



??? Ufe III. '^^nothtr way to faveontOfemionfrom IC. Firft obferve the complement of the Fig. 1.Ansle at D, and alfo the complement of theAngle atC; then count thefe two comple-ments Oil the Line of Natural Tangents, onthe loofe-piece, or moving-leg, and take thediftance Uveen them, and meafure it onthe fame Tangent-line from the beginmngthereof, and note what Tangent the Com-pafs-point ftayethat, and count that for thefirft term, in degrees and minuts. Then, As the Tangent of this firft term, to the meafured diftance CD, 8 8.^, on the Line of Numbers;nbsp;. So is the Tangent of 4?, to the Altitude required. Thm gt;Â?

0Â?Â?' Example â€? The diftance meafured is 88 J, the twocomplements 33-30, and 48-if j the di'fiance between them makes the Tangent ot24-34, to he ufed as a firft term. Then, As the Tangent of 24-34,tbefiifj termlaft found, to 88 .^ on the Numbers i So is the Tangent of 4J, to 01 the Numbers, the height requued. Gg4nbsp;But



??? Bttt If the d'tfianct from D or C, to A,foot of the Ob]eBy ngt;ert required, tbtquot;the manner of Calculation runs thm^ As the Tangent of the difference of theCo-tangents firft found, 24-34, is tOthe diftance between D and C 881 j So is the Co-tangent of the greater hx^48-15', to the greater diftance CA218, So is the Co-tangent of the lefler htgt;33-30, to the lefTer diftance DA^ But if the Hyfotbenufaes be required,then reafon thtu ; As the Tangent of the difference firll found is 24-34, the diftance between the ftations D and C, 88 i; So is the Secant of the Angle at B thegreater, viz.. 48-15', counted beyoOÂ?90, to C B 2pi.

Or, So is the Secant of 33-30, the leflerAngle at B, 10233 the lefler diftanc?P Bj the Hypothenufa required. i It



??? ToworkthtfftwÂ? Uftbythe Trianguler Quadrant gt;Firft, prick off the Tangents and Secantsbe ufed parallelly, from the loofe-piece,^n the greater general Scale ; and notethofe Points for your prefent ufe. As thm i The Tangent of 24-34) '^ken from theloofe-piece from lt;Jo, counted as oowillreach to the fine of 10-40, on the generalScale. Secondly, TheSerantof 33-30, being the meafurefrom the Tangent of 33-30, on the loofe-piece (counting from 60) to the Center, willreach on the general Scale from the Center,to 28-5:0. . nirdlj. The meafure from the Tangent of 48-1 f,on the loofe-piece, to the Center, being theSecant of 48-15:, will reach from

the Cen-ter to 3 2-y, on the general Scale, This being prepared, tbe work.quot; *hM ; As â€”diftance between the two ftati-ons, to = Tangent, of the firft term,at 10-40 ; So is = Tangent of 47, to the Ahituderequired. Agaivf



??? AgdiH, for the Dlftauce. As â€” diftance between the two ftati'ons, to the = Tangent of theterm; So is the = Tangent of the greater Ang'^ complement, at 25-3(J, to the greateft diftancc C A 218. Or,, Soistheâ€”Tangent of the iefler Angl^complement, at if-2f, to the lefle'diftance DA, 129 Or,So is the = Secant of the greater Angl^'complement, at 32-f, to the greats'^Hypothenufa C B, 291. Or,So is the = Secant of the lefler Ang'^'complement, at 26-fo, to the lefl^''Hypothenufa D B, 233, Ufe IV. Another for Altitudes, hy the Lint 4Sbadovfj,either acceffahle or unaccejfalflhbjoneortwojlations. If this way be defired, it may be putthis,

as well as any other Qundrants. Then the ufe is thus; Figure II. Suppofe that A B be the height of a Tree, or other Objed to be found; go fo far baci= from



??? t 4T9 1 Wic, as fuppofe to C, till looking up by'lie two Pins put for fights, Ae T.hred falls47 degrees on the Quadrant, or on i on[W Line of Shadows; then, I fay, that thequot;Â?ight AB, is eqvial to the diftance C A,â€?^orcby the height of your eye from theEtound. But if you go further back ftill to D, til!Thred falls on a on fhe Line of Sha-dows ; that is to fay, at 2lt;S deg. 34 min. thcAltitude will be but half the diftance fromA i but if you remove to E, the Thred fal-jjiig on 3 on the Shadows, the Altitude will^ but one third part of the diftance E A. Frem hence you may obferve, that obfer-ving at C, and at D, where the Thred falls1, and on 2, the

diftance between C andis equal to the Altitude; fo likewife iKand at E, and fo by confequence at i ^ and? land 3 or any other equal parts. This^ an excellent eafie way. The like will be if you obferve at D andc, looking up to F, where the AltitudeA F is twice the diftance A C. Ufe V. Another my, hytht Lint of ShMow^at onÂ? Jiation, Meafure any diftance, as feet, yards, or Rg. n, thc



??? i 4'yq ] the nkefrorrvai^y object; as fuppofe froquot;ÂŽA toD were 2oo,f00t, and looking upB, the Thred cuts the{lrokeby2 ontl^'Line of Shadows. Then hy the Line of Numbers, fay i As 2, the parts cut, is to i j So is 200, the diftance nae^ured, tothe height. Or, Suppofe I meafured any other xxnes'^'^Number, and the Thred fall between oothe Loofe-piece, and i on the Shado^'^.^'commonly called contrary Shadow. The %ule ts alwayes thtu ; As the parts cut by the Thred, are to } Â? So is the meafured diftance, to the heigM?required, being lefs than the meafut^diftance. 'But when the Thred falls between i and 9Â°at the Head,

called right Shadowthe Rule goes thus â€? As I, to the parts cut by the Thred ; So is the meafured diftance, to the height;being alwayes more than the me^futediftance froni thefwt of the obje6t,tO the ftation, quot; quot;nbsp;J Ufe VJ. I 4.



??? tUe VI.Another Â?Â?f l^th( LlÂ?tof Sbaiops^ ani tke $ngt;t jhining.^'hen the Sun fhineth, find his Altitude,^''d alfo as the Thred lies, fee what divifion^^ the Line of Shadows is cut by the Thred,then ftjraightway meafure the fhadows^quot;gth on the ground; and if the Sun be'quot;^der 4y degrees high, the fhadow is lon-^than the length of that objed: whichJ^^^feth the lhadow ; but if the Sun be a-45. degrees high, then the objeft isquot;^â€?^ger than the fhadow ; and the Operati-is thus by the Line of Numbers, onlyquot;quot;ha pair of Compafles. The Hiight of the Sttni'r^ufayi ' As the parts cut by the Thred on the Sha-dows, is to I ;J So is the Shadow meafured, to the height required. The Height of the Sm being a- hve^jy faji As I, to the-parts;cut by the Thred on thc Line of Shadows ;So is the nieafure of the fhadow, to theheight in the fame parts, Ufe VJI.



??? Ufe vk:/TtftÂ?i an inaccefahlt Jfhitudtf hjtbeQuadrat and Shadows, Â?tberwift' I'lnbsp;I Obferve the Altitude at,both fiations,count the obferved Altitudes at both ftati'ons, on the Quidrat or Shadows, accordiquot;^as it happens to be either above or under 4)degrees ; and take the lefTer out ofgreater, noting the remainder for theterm 5 and the Divifor to divide theftance between the ftations, increafedCyphers, if need be j and the Quotient *the Anfwer required. But by tht Line of Numbers, mr^thm i The Extent from the diference to t, ^^^teach the fame way from the meafured ÂŽ 'ftance, to the height requited. Example. Figure 11.nbsp;. Let A B C D E reprefent the OW^ f .three Stations J let the Line AC repre'^'J^the Altitude; the Point B one ftation, ffoot from A ^ D another ftation, 1Â°Â°from A, or jo from B j and E another fta-tion, 73 foot from D, or 17 3 foot from AÂ?all which meafures you need not know W fore, but only BD, and DEi



??? [ 1 . ^ngle at B, lt;^3-27, and his complement,;hunting the other way, being the Angle atI degrees 33 minuts; the Angle atDI 1J, and his complement fo alfo ; the AngleI 30, and his complement 60. Nowiiind the Operation by either of thefe, FirflW the Thred on 2.6.^ h andintheQua-^tat it cuts yo ; lay the Thred on 45, andthe Shadows, or Quadrat, it cuts 100, or or, if you lay the Thred to 60, then in '^efludowsitcuts 173' ' . The diftrtncc between 173, and lod,Â?73. â€? Then, As 73, the difference in Tangents be-tween the two obfervations, is to thediftance in feet, 73 ;So is Radius 100, or the fide of the Qua-drat, to 100, the hight required.

AgMHy for the tm neare/i Ohfervationi,whofe difference of Tangents, is yo. As yo, the difference in Tangents, to yo foot the meafured diftance ;So is 100, the fide of the Quadrat, to 100 the height. 'nbsp;. ^ -nbsp;Jigm,



??? 'AgalttiUfily hy theoh[erV4tUÂ?t the difference of Tangents being 123 â€? As 123, th?§ difference in Tangents,123, the meafured diftance ; So is 100, the Radius or fide ofQuadrat, to 100, the height require'''Or, in the firft Figure, the Angles at thetquot;?being 33-30, and 48-15: ; and thefurcd diftance 8 8 foot and a half, the dif-ference in Tangents will be Then, â–  As 4J-8, to 100, the fide of theQ^ÂŽ'drat;. So is 88 the meafured diftanceip4, the Altitude required.^ This way is general for any Statioquot;Â?^though both of right fhadpw, or both Â°contrary, or mixt of right and contrary^and done by the Line of Numbers, ofMultiplication

and Divifion. . Alfo Note, That you may firtd this dÂ?^ ference in Tangents or Secants, by theN^' tural Tangents, or Natural Secants ort th^ Se?Šfor, and the Scale of equal parts belong' ing to them.^nbsp;Thm)



??? Thus-, Take the diftance between thc cotrpfe-plement otquot; the two obfervations, on thegreater or lefler Line of Tangents, ( as is^^loft convenient) and meafure this diftance .iÂ? the Line of Lines, or equal parts equal to^hat Radius; and that fhall be thequot; diffe-tence in Tangents required. The like for thedecants. Alfo, By the Artificial Numbers, Sines,'ad Tangents, you may come by this diffe-rences in Tangents, or Secants, very wellthus-, Juft right againft the Tangent of the Co-altitude, counted on the Line of Tangents, the Lme of Numbers, is one Number ;and againft the Tangent of the compiemencof the*(Dther Angle, is the

other Number jonly with this Caution, That if theTangeicbe above 45, then take the diftance from 4?to the Tangent, as it is counted backward,with CompaCes, and fet thc fame the in-creafing way from I, on the Numbers, tothe other Number required then tiie lefferfaken from the greater, leaves the diifcrencein Tangents that was required. In the fameuianner, the Sines countcd from po, andquot;laid the contrary way from i increafing,willSive thc difference in Secants, to meafure d\te, and Hypothenu.faby Namb?rs only. H hnbsp;Ufe VIIL



??? Ufe VIII. Another pretty way hy Scale and Cetuffiftmthoftt Artthmetick, from T. S. Oigt; any plain Boards end, or Trenchef)draw a right Angle, and in the meedng'Point, and on one Lines-end, knock Vf^Pijis, or fmall Nails, as near as you can up'right; then on the Pin that ftands iftdiCright Angle, hang a Thred and Plummet;then lift up the Board, with the right Ang'jtoward the Objeift, whofe height you woulquot;have, till the two Pins and the Objeftbrought to a ftreight Line, the PlumtW^''playingeven and truly. . Then draw the Line, that the ThrcÂŽmaketh, on the Board;nbsp;Â? Then meafure from your ftand ing, to tli^foot of the

Objedi:, and take the numbÂ?/of feet, or yards from any Scale, and layfrom the right Angle on the other Line, aquot;''1-aife a Perpendiculer from thence to thePlumb-line made by the Thred, and thatfliall be che Altitude required, being mea-/ured on che fame Scale, Example. Let A B G D reprefent the Boards endgt;fcrTrencher, and on char, let AB be oneRrcig}Â? J.inej and ^ G jiijocher pexpendi- culs?



??? t ] , , , to it 5 in rbe Point A, knock in one^in; and in B, or anywhere toward th?Šend, another; On the Pin at A, hang a??lired and Plummet; and ftanding at I,^i^y convenient ftation, look up by the twol^ins at B and A, till they bourn in a rightI-iiie with the Point H, the obje??t whofe^''eight is to be meafured ; tlien the Plummecplaying well and even, make a Point juft^lerein, and draw the Line AD, as theThred fliewed.Then,having meafured the diftance from Gtlie foot of the Obje??^, to I the ftation, takefrom any firft Scale, and jay it from A to^; then on the Point G, raife a Perpendi-culer to A G, till it interfea the Plumb-lineA D; then, I fay, the

diftance C D, mea-'^red on the fame Scale you took A C from,^all be equal to the Altitude GH, which^as required. Ufe IX. Tht fame mrklt;tt wo ftai'ms. But iÂ? you cannot come to meafure fromij the firft ftation toG j then meafure from* toK; and having obferved at I, anddrawn the Plumb-line A D, take the mea-^'Jre between I and K, the two ftations,fromfit Scale ofcquafparts, ^nd lay it on theHh anbsp;Line



??? [ 1 Line AC, from AtoC, vtz^ 7p parÂ?)and in the Point C, knock another Pin, andhaaig the Thred :and Plummet thereon,obferve carefully where this laft Plumb-Iiquot;^doth crofs the other, as fuppofe at E ; theÂ?from E, let fall a Perpendiculer to theLi'ieAC, which Line AC ftiall bethfeheigll'Gti requued;. (orthus, the neareft d''.ftance from E to A C is the height..quired) 120 of the fame parts tl'^JIK is 79 i Note thenbsp;and behold that A C F E, the fmall Figure on the Boi^^is hke and proportional to A A, G H, FV' VTnbsp;Figure.nbsp;. ngi VI, Other wayes there be, as by a Bowlquot; : Water, or a Glafs, or a Plafli of WatÂ?''' or a

Square .5 but , thefe fet down, are ^^ . convenient and, ready as any whatfoever? ' As in the next Figure you may fee the by the Glafs, and Square. Asthui-, Let C reprefent a Glafs, a Bowl, or PlaJ'of Water, wherein the Eye, at A, feestquot;^picture or reflexion of the Objedt E- Then, by the Line of NumbersAs CB, the meafure from your foot t''the Glafs, is to A B, the height fromyour eye, to the ground at your



??? r 4lt;^9 ] So is the meafure from C to D, to theheight DE. SeeFigttrc VI. to ^Â?d a diftance by the Square,that is not over-long.Let C reprefent the upper-corner of a,^^Uare, hung on a ftaff at F; then thepart of the Square direded to E, andother to A. The Proportion will hold, by the Line ofNumbers. As FA 11-37, toFC jo; So is FC JO, to FE 220.That is, So many times as you find A F in F C ;So many times is F C in F E, and thehke. , Note, That you mufl; conceive AFE toe the Ground, or Bafe-hne in this Opera-'on by the Square j C being the top of anfcPÂ?ght Staff, c foot long,' called 50 for Ufe X. find a Dlftance not approashable by

theTrianguler Qjfadrant. Let A reprefent che place of {landing, ri^.lll.AC be the diftance required. Hh 3 â– nbsp;Firft,



??? [ 470 Firfl, I plant my trUnguleY QaadfÂ?^''fet upon a three legged Staff and Ball kcke^right over the place A j and then bringIndex with two fights in it, laid or falteii^'^to the Center of the Trianguler Quadr f^'^right over the Lines of Sines, andcutting po at the Head ; the Index aquot;ÂŽfights fo placed, hold it there, and brinB'and the Inftrument together, till you fee ^mark at C, through the two fights, by lif'Pof the Ball-fockct, and then there keep Â?then remove the Index only to 0-60 onloofe-piece, which makes a right Angle;fet up a mark in that Line, at any convci'^'em diftance ; as (uppofe at B, J02from A ; then remove the Inftrument

to^jand laying the Index on theCenter, ^^^o-do on the loofe-piece, direft the fig'^'^.^r.Ajthefiiftftation, by help of a markthere on purpofe ; Then remove the fw^.till you lee the mark at C, and note exactlyon what degree the Index falleth, as here 0 ^6o, counting from o | do on theloofe-piffV,or on 30, counting from the Head, wbi^^the Angles at B, and at C, rhf



??? 16*Â? by tht Artificial Numbers, Sinesand Tangents on the edge, {ay. As the fine of 30, the Angle at C, to102, ^ meafured diftance countedon the Numbers; So is the fine of 60, the Angle at B, to117, on the Numbers, the diftance re-quired. So alfo is po, the Angle at A, to 20(J,thediftance from B to C. Or, by the Lines and Sines on the Qaa-drant-fidt, a* it lies, thus ; As the â€” meafure of 102, taken fromany Scale, as the Line of Lines doub-ling, to the = fine of 30, laying theIndex, or a Thred, to the neareft di^ftance ; So is the = fine of 60, to 117, meafuredlatterally on the fame Line of Lines. And, So is the = fine of 90, to 20lt;J, the

di-?ftanci from B to C. alfo, If you obferve at B, and at Dyou muft be fure to fet yourlnftru-â€?^ent Â?oneftation, at the fame fcituation, Hh 4nbsp;as



??? C 472 } as at the other, as a looking back from Ra-tion to ftation will doit, and the feme wayof work will ferve. For, As the Sine of 20, to no jSo is the Sine of 40, to 20(J. Aniy So IS the Sine of 120, to the Line D'^278, amp;c. Ufe XLTo find a Breadth and a Piftanee at aujtwo Stations. ipjg.IV. Let A B be two marks, as two cornersa Houfe or Wail, and let the breadthtween them be demanded, and their difta'jf^from C and D, the two ftations ; Flt;gt;/?,up two marks at the t^vo ftations, thenting up the Lillrumeut at C, fet the fiquot;^'c'al Line on the Rule to D, the other iiiai'l''then direct the fights exactly to B, and ^A-, obferve the Angles DCB

4f, anquot;DCA J13-0, as in theF/jfÂ?rf. . Secondly, Remove the Inftrument tothe other ftation, and fet the fiducial-Ln^^of the Quadrant (t-/Â?,. the Line of Lme^- and Sines) diredly to C ; then fix it there?and .remove the Index and fights to A, aw to B, to get the Angles g P A



??? CDB icp-e; Then obferve, that the 3Angles, of every Triangle, being equal todegrees; having got the Angles atC113, and the Angle at D42-30, bytonfequence, as you take i j y, the fum of^he Angles ac C and D, out of 180, then'here remains 24-30, the Angle at A. So alfo. Taking 109 and4y from iSo,quot;^Â?fts 25, the Angle at B j then alfo, taking45', the Angle BCD, out of 113, theAngle D C A, refls 68 degrees; the Angle^ C A, in hke manner, taking 42-30 from^09, the Angles at D, refts 66-30, theAngle A D B ; and let che diftanee mea-^red, between thc two ftations,. be lOO,C D. Thefe things thus prepared by'he Artificial Nmnbers,

Sines and TangentsÂŽÂ?theedge. Say, As the Sine of 24-30, the Angle at A,'to 100, on the Numbers, the mea-fured fide CD; So is the Sine of the Angle at D 42-30,to 164, on the Numbers, the fideCA. , So is che Sine of 113, the Angle A C D,to 222, on the Numbers, the diftancefrom C to B. ^ ...........m.



??? 'Alfa, fir th other Truinglt, at the O'ther Station D. As the Sirie of 26, the Angle Camp;V,to 100, on the Numbers, the mWfured diftance CD; So ii the SiHe ??f 45-, to ilt;Ji, on the LiP^of Numbers, the diftance from D t''B;, 50 Js th?Š Sine ??f 109, the Angle C DB;to 2Ilt;J, on che Numbers, the diftaiic'^from D to A. Then, having tht Sides DB aniA D 222, and A D B the %Angle Â?gt;eluded 66-^0 , to find the t^Anglquot;DAB, cr ABD, nft this Prof of'tien. As the fum of the two fides given, is tothe diferenee between the two fides; So is the Tangent of half the fum oi t^ÂŽtwo Angles fought, to the Tangentof half their diferenee. Examfle,nbsp;,

222, and j6i, make 583 for a /Â?w;t6x, taken from 222, reft 6% for a dljfc rtnct.nbsp;. Agaquot;)



??? L47f 1 AgHW, ^(J.jo, taken from 180, reft 113-30,for a [um of the Angles fought, whofe half5lt;J-4j:, is the third Number in the propor-tion. As 3 83, the fttm of the two known fides,is to 061, the dijfcrenct on the Num-bers ; So is the Tangent ofnbsp;the half- fum of the two Angles fought, to theTangent of half the d!ference 13-40;which hsli-difference, 13-40, addedto jlt;J-45'j makes 70-25, the greaterAngle required at B, viz.. A B D. TheÂ? alfo, If you take l3-4o,fromnbsp;the half- fam of the Angles inquired, reft 43-oy, theâ– ^quot;g'eBAB; the like may you do withfbe other Triangle ABC, being ncedlefsin our Propofition. Thus having

found the Angles, and onequot;de, the Sines of the Angles, as proportionalto their oppofite fides. As the Sine of 44-33, the Angle A B C,is to the fide AC 146, on the Num-bers J So



??? [ 1 So is the Sine of 68, the Angle ac Vjai7, the diftance between the marksrequired. Or, As Sine 43-05', the Angle at A, to161; So is Sine of 66-30, the Angle atto 217, the diftance between thc mark^required. Alfo note. That if this manner of Calculation betedious or difficult, then on a Slate, or ihe^quot;^of Paper, you may do it by protraif ion, Wthe Line of Lines and Chords, or hal'gt;Sines, very near the matter with care ; Thus : Draw C D the Station-Line, ofmeafured-diftance ; and make ADfrom any fit Scale. Then, on C and Pdraw a Circle, and on that Circle, layfrom C and D the Angles, found by obfer-vation, and draw thofe

Lines, and whei'ÂŽthey crofs one another, as at A andthe Line A B : thofe Lines and Angles niealt; fured on the fame Scales and Chords, fhaflbe the Sides,breadth,and diftances required jas you fee in thc Figure. Ufe xn. ... Another wsj for a long Difiance, Viu; . Let C be your flanding place to fet your ' Inftru-



??? inftrument, and let E be the mark afar off;Whofe diftance from you C would know :^'â– ft, move iu a right Line berween C and EA, any number of Yards or Perches, asijjppofe jo'Perch, and fet a mark at A;Then move in a Perpendiculer-Line to C E,fi^oni A to B any diftance, and there fet up a'^ark at B, as fuppole 66 Perches from A.. Then come back again to C, and removea Perpendiculer-Line to C E, till you fee'^^e mark fet up at B, and the enquired pointthe diftance E in a Right-Line; and note'quot;at place at D, getting the. exadl: diftancequot;lereof fromC, fuppofe 7'S. Then fubftrad the meafured diftance A Bho'n the meafured diftance C D, and iiotedifference 10. Then, by the Line ofâ€?^unibcrs, or by the Rule of Three, fay, As the Difference between A B and BC, 10,IS to the diftance between Aamp;C jo: ^is the meafured diftance C D to thediftance CE 380.. . ,nbsp;Or, ^ojsthe meafured diftance A B 66, to thediftance AE 330, the diftance required, ATotf,. That you

muft be careful and ex-a^in meafuring the Diftances A C, A B, amp;and the Anfwer will be the more ex-. aft Life accordingly. yiquot; tu7 /so uji yi^ D



??? Ufe XIII. TafiÂ?i An Altitude of a Houfe or Tomrjhj knowing fart of it. Fig. VlII.- ^^y^ti divide the infide-edge of the Loofe-peice into inches, or any equal parts, fuch aSthe neareft diftance from the RedifyinS'Point to that infide-edge may be looo,and for this ufe two fmall Aiding fightsbe convenient: Then the ufe is thus for an/Angle under 3 o degrees â€? Fix the Inftrument to the Ball-focket afloStaffquot;, and turn ic toward the Objeftjcaufiquot;^the Plummet to play on 30 degrees;then the Loofe-piece is perpendiculer. Th^one pin or fight fet in the Refilifying-Poi'''^''flip on a fight along the inner-edge of tbÂŽLoofe-piece, till you fee the Objeft at tb^iipper part of the Altitude, and anoth^light at the lower part of the Altitudeknown ; and obferve the precife diftanceparts between the two fights, on the LoolC'piece J Or, the feveral parts cut by the/Â?'dtx at etc'.i Obfervation jThen, As the diftance between the two fights,to the diftance between the remoteft figquot;from the middle of the Loofe-piece;So

is the height of the known part, to. tl) whoiÂŽ is



??? [ 47P 3 vvhole height required above'^the level ofthe eye. Lxamflt, Let CI reprefent thc Altitude of a Pyra-quot;^'d on thc Tower of a Steeple 30 foot high,ÂŽP^gt;ftanding at B, I would know the heightIA from the levd of the eye upward.Fix the Triangmitr QÂ?drata on the Staff''idBaU.focketjwith the Head-Center at B,^vith the Plummet playing on 3a degrees,the Loofe-piece perpendiculer : ThenjJ^P two fights on the Loofe-piece, one in a^'ght-Linc toC, the other to I; and noteparts between, and the parts the furtheft^^bc cuts, from the middle ftroak on thc, ^fe-piece,from whence the parts are num-which in our Example let be 5 00,

thcIghc of H, and thc fight at G to cut 3^9 Â?J ^fi the diftance between the fights will be,43) and the remoteftfrom thc middle ofe Loofe.piece to be yoc ; and the known^^titude, being part of the whole, to be 30 TbtH, hy the Line of Numbers, fay, the diftance betwixt the fights atG 8c H,to 5-00 thc remoteft fight from the.levelor middle, ^^30 foot, part of the Altitude known,^ I, to loj, the whole Altitude un-sown, AC. Or.



??? [486]Or, As the pans cut at G, to, 5-00'tii^ parts cut at H, the rcnioteft fight :â–  So is] the height of the lower part,loy the whole height A C. Or, As 143,, the diftance between the fights,IC the part of the height known 30:So is 357, the parts cut between F andto 7y the height AI unknown, Ufe XIV.Having the Height, to find a Dlflancf' Let C A be the Altitude given, andthe diftance required. Then I ftandiÂ??^C, obferve the Angle CAB, by fetting thend of the Head-leg to my eye, and tWHead-end downwards, and fee down, asThread cuts, numbring both wayes, forAngle ad C and at B his complement. Then fay,As the Angle at B, 30 deg.

40 counted on the Sines, toquot; loy the heig ^of the Tower;nbsp;^ So is f? deg. 20 min. the Angle at Cthe Sines, to 176 the diftance rcqtÂ?quot;^^on the Numbers, Alfo note hy the rvay,nbsp;, That if you take an Altitude at t ,vo Jt.^^ tc cc rig. vjii It'



??? t; â– nbsp;i 481 i 'jns,as fuppofe at E and at B; ifthe AngleD'erved at B, be found to be the half of the^quot;Â§ eat E ; as here in FigurcVlll, thegquot;gieatE, being 61-10, and the Angle atthe jufi half thereof; then, I fay,â€? the diftance between the two ftations,Â? ^S^al to the Hypothenufa E C, at the fiifti^'on, EB is equal to E C; which''^quot;Jg obferved, As the fine of po,to i20,0n the Numbers,is lt;Ji-2o on the Sines, to lOjjtheheight required on the Numbers. â– A further proof hereof, tak* iu thisfoOotciug FlgurelXt unto ; then by thethe loofe-piece, to/^ut twoHead and I I ^^t A B be a breadth of a Wall, or Fort, Hot â–  ^o be approached \J^Srees on the in-fide ofjj ^ that breadth one way,is thus;mto jj^g two holes in the 1 (or fet the fights there in largeÂ?ruments); then move nearer or furthertill your eye, fixed at the^^quot;fyuig Point, can but jaft fee the marks vvili ? ^^nbsp;Leg, which only be at the mark C, at an Angle ofÂ° degrees; for fo the Rule is made to that^'^gle: then the Inftrument

being ftill fixed, C, look backward in a right Line frommiddle of the loofe-piece,' and reaify-linbsp;mg



??? [ 1 ing Point toward D, putting up a mark ei-ther in, or over, or beyond the Point Dj awÂ?alfobe fure to leave a mark at C, the fiquot;ÂŽplace of obfervation j Then remove the figquot;'to ly degrees, the half of 30, counting froi^the middle;and go back in a right Line fr^j^C, toward D, till you can juft fee the marÂ?'by the two fights fet at i y degrees each wayÂ?for then, I fay, that the meafure betwee^quot;the two ffations, C and D, fhall be exai^'Xequal both to A B,the breadth required,aii'lalfo to CB, orCA, the HypothenufaesÂ?then, having the fides C B, and C D, aj?the Angles B C E, and C B E, and B D 4it is eafie to find all the other Sides ajiAngles, by the Rules before rehearfed, ^^the Lines of Artificial Nmmbers and SiÂ?^ÂŽ'For, As the Sine of i y degrees, the AngleD, vi??. B D C, to ig8 on the Nu^quot;'bers; amp; alfo is the Angle at B, Wa. D BC iJ'to 10 8 on the Sines and Numbers- ^So alfo is the Sine of 150, the Ang'^ ÂŽC,wx,.DCB, to BD2o8i oa^^Numbers.nbsp;1 Note Alfoj That if the

Angles of aÂ?'30 be inconvenient, then you may make ^of 5 2 and 26, or 48 and 24, or 40 and Mor any other, and the half thexeof j ÂŽ j,



??? [ 483 ] then the meaTured diftance, and the Hypo-thenufa BC, at the neareft ftation, will al-wayes be equal; but not equal to the breadthat any other Angle, except 30 and 60, asgt;n the Ftgurf. But having the Angles, andthofe Sides, you may foon find all the othershy the Artificial Numbers, Sines andTaa^gents, by the former directions. The End of the Firft Part. The Table or Indeic of the thingscontained in this Book. Page TRianguler Quadrant j why fo called, 2The Lines on the outter-Edg, N. T.J^.VS,nbsp;^nbsp;2 quot;^t Line on the inner-edge, I. F* 112, 3quot;^ht Lines on the Setior-ftde, L.S.T.Sec. 3^*ftr SineSj Tangents,

and Secants, fTht Lines on the Quadraat-Jide,nbsp;lt;S The 180 degrees of a femi-Circle variiujlpaccounted, as ufe and occafion requires, /lt;^0 Degrees on the Loofe-fiece,at afore-Staffftr Sea-Ohfervation,nbsp;7 Tbt Lint of right Afcentions,nbsp;8 The Line of tht Suns trut Place, ibid.The Months and Dayes,nbsp;ibid. I i znbsp;Tht



??? The Hour ani A?šmuth'line for a ParticuUrLatitude,nbsp;9 Natural verfed Sines,nbsp;ibid. Lines and Sines, or the general Scale of AUi'I Â?des for all Lat it udes,nbsp;i 0 The particular Scale of Altitudes, or Sines*for one Latitude only.nbsp;It. The Degreees of a whole Circle, 12 Signs,12 Inches, or 24 Hours,and Moons Age^ ibid. Tae Appurtenances to this Inflrument, ibilt;^.Num?Šration ottT)sclmal-Unes,nbsp;i2 Thrtt Examples thereof,nbsp;i j Numeration on Sexagenary Circular-linchwith Ex.mples thereof.nbsp;\7 Haw Right Sines, Verfed Sines ani Chords,are counted on the Rule,nbsp;20 Of a Circle, 'Diameter, Chord,,

%ight SinhSine Complement, orCo-Jtne, Verfed Sine,Tangent, Secant, what it isynbsp;2 Two good Notes or Obfervations,nbsp;2 5 Of the divifion of a Circle,nbsp;ibid- yyhat a Radim is,nbsp;26 what an Angle, a Triangle, Acute, Right,or Obtufe-,PUin^or jphericalAngle is,26,27Parallel-lines, and Perpendiculer-lines, whatthey are,nbsp;, ibid. The ufual Names of Triangles, ibid.Of foHrJidei Figures, and many fided, 28 Ttrms



??? Terms 1Â? Arithmetick, at tMuhlpHcitor,Produa, Quotient, amp;c. what they mean, Ceemetrlcal Profsfulons,To dravp a right Line,To raife a Perpendiculer on any line.To letfaU a Perpendiculer anywhere,Todraw ParaSil-llnes,To make one Angle eqtial to another,To divide a Line Into any number of parts,To bring any 3 Points into a Circle,To cut any two Points in aCircle, and tbeCircle tntotveo equal parts,nbsp;37 A Segment of a Circle gllt;ven, to find the Cen-ter and Diameter,nbsp;3ÂŽA Segment of a Cirde given,to find the length oftbe^rch, ,nbsp;, rjur^^ To draw a Helical-hne, and tofindthe ten-ters, of the Sflayes,. of Ellptlcal

arches,and Key-fiones,nbsp;4^ To draw anOval, Explanation of Terms particularly be-longing to this Inftrnment,Radlwyhjjw taken,nbsp;4'- ^â€?fht Sines, bore tak^n and counted, ' 42Tuâ€žgeKts,Secants and Chords.how takeÂ?, ib.^Sine complement, or co-fine Tangent, comple-ment or co-tangent, how takeÂ? Â?nd countedcnthis Inftrument,nbsp;ibid. I i 3 Latt(r4 29 ibid,ibid. 33 34 35lb.



??? JjOtteral Sine ani Tangent,Parallel Sine ani Tangent,Neare/} Diftance, what it means.Addition on Lines,SuhfiraUion on Line. Of Terms ufed in DialhngiTlain, ani Pole of the Plain,nbsp;^ 4?, Declination', Reclination, ani Inclination quot;s aPlain^what itis,what the Perfendiculer.Une,ani HortMntf^' line df a Plain are,Meridian-line, Stshflile-line, ani Stile-U^^^,Angle of 12 and and tht Inclination')Meridians, what they are,nbsp;4^ Parallels and Contingent'lines, what,Vertical-line and Point, what ,nbsp;ibid. Nodtu Apex and foot of the S tile,what, ibÂ?quot;'Axis of the Hor ion, what,nbsp;4? Erea,DireU,what,nbsp;ibÂ?0'

declining. Reclining,or Inclining , 'biyCircles of Pojition, what,nbsp;jbl''' Of Terms in Aflronomy,ffhat a Sphear is, Often Points, and ten Circles ef the SphC^f The 2 Poles of the World or EquinoUial, ibi'^'The i Poles of tht Zodiack,nbsp;^^^ PagC' ibid,ibidÂ?ibid.44



??? The TABLE. ^^^^ 2 Equlnotlid'foints,Ti^fLSoljUtialtointt,nbsp;' the Zo? iack.the zColum,the xTropcK'^andzPolarCircles, . ^^'JwL wfcdf theyare,nbsp;Â? To tryifanj thing be level or^ght^ 66TofiJdUJ A Je the Sc^orjandsat^ata^ %eni.g;orh{etthe SeBor to any A.gUtIIZIU Monthglvcn, toMe Snn. De7rlion, true pLe,or Riftng and Setting, by tn^eUion onlj, 71To Andthfsunt Amplitude, and d,ference ofAfcentions, and Oblique ?‚fctntton, 71To find the Hour of the Day,nbsp;74 7?ŽThe TÂ? fini the Suns A^muth, li 4



??? ihe TABLEJ The ufe of the Line of Numbers, and the ufeof the Lme of Lines, both on the Triangu-ler C^iadrant and Sedfor, one after ano-^ ther, in moll Examples.1.0 multiply one Number by another,A help to Multiply truly,A crabbed Queflion of Multiplicationprecepts of íu[lion.To divide one Number by another,A Camonm Divifion.Toz Lines or Numbers given, to find a zd iquot; Oeometrical proportion,Any one fide of a Figure beinggiven,to find aHthe reft; or to find a proportion between trtÂ?or more Lines or Numbers,To lay down any number of parts on a Ltne to''fynbsp;joO ^ divide a line into any number of parts,

io2To find a Geometrical mean proportion betwitÂ?two Lines or Numbers, three wayes, i o4To makea Scjuare equal to an Oblong, lO?OrtoaTr,^nbsp;^'ibid- Jo^Â?d a Proportion between unlike Super- To make one Superfetes likf another Superfi-cies, 4Kd ef^nal to a fhird,nbsp;lopThe Diameter and Content of a Circle bein^g'ven^ to find the Content if a iOthtrCircUpy having hu Diamner, j 11 To lt;?4



??? ^ fid the Square-root of a liumher, ibid. find the Cube-root of a NHmber, i^?'Â?find two mean Tropertionals between twoLines or lumbers given,nbsp;ii6 ÂŽf Diameter and Content of a Globe being gi~quot;^en, to find the Content of another Globe,^hofe Diameter alfo is given^nbsp;118 ^he proportion between the Weights and Mag-Â?'tudes of Metals,nbsp;11? ^hejveight and Magnitude of a body of onekind of Metal being given,to find the Mag-nitude of a body of another Metal of equalflight,nbsp;quot;I *he magnitudes of two btdies of feveral Me-tals, having the weight of one given^tp findf^he Weight of the ether,nbsp;122 The

Weight and magnitude of one body ofany^ttal being given, ani another body likethe former, is to he made ofany otherfJMetal,tofind the diameters or magnitudesofit,nbsp;123 To divide a Line, or Numberyby extream andmean proportion, â€?nbsp;124 Three Lines or Number s given^to find a fourthin Geometrical proportion,nbsp;128 The nature amp; reafon of the Golden Rule, I2pquot;^he Rule of Three tnvirfed, with feveralCautions and Examples,nbsp;132 The double ani compound Rule of Three Di- rta



??? The TABLL ^ ua ani %everfe, with Exmpleh ^SP7be Rule ofFellowjhip with Examples, 14^Tbt ufe of tbe Line of Timbers in SHpirficilt;^_nbsp;4ni the pans on the Rule, i f 4 *^fbreadtb given in Poot-meafure, tofiÂ?^ the length of one Foot,The ireith given in Inches,to find, bow mlt;tcb_ tÂ? length makes one Foot,nbsp;ibid. Tbejredth given, to find bow much ?œ in 'Foot-long,nbsp;jj/, Waving the length and bredth given in Foot'meafÂ?re,t 9 fi^d the Content in Feet, ibid-Haytng the bredth given in Inches, and lengthÂ?Â? Feet, to find the Content in Feet, If ^Havtng the length amp; bredth given in Inches, to find the content infuperfkial

Inches,Havmg the length amp; bredth given in Inches, to find the Content iu Feet fuperficlal, ' The length and bredth of an Oblong given, toM the fide of a Square equal to it, l6} ^be Diameter of a Circle g, ven, to find theUrcumference, Square, equal Square, iffcribed and Com ent ^nbsp;1?“4 The Content of a Circle given,to find tbe Dia-meter or Circumference, x66, itf/Certain Rules to meafure feveral figures, 10 8A Segment of a Circle given, to find the trite _ Diameter and Area thereof,nbsp;169 â€?A Table to divide the LineSegments, i7lt;=gt; Tbt



??? l^ffcofltinfart,nbsp;i?* quot; meafuring of Triangles, Tappdaes,Rm-^Â?des, Poligons, and Ovals, 172,17 J^ Tailzie of the Proportion between toe Sidesand Area's of regular Poligons,and the uftthereof for any other,nbsp;174Â? fÂ?ike an Oval equal to a Circle, and thecontrary, two wayes,nbsp;I7fÂ? ^be length and bredth of any Oblong Superft-cies given in Feet, to find the Content tnTards,nbsp;'77 ^be length and bredth given in fett and parts,to find the Content in Rods,nbsp;J 79 ^be neareft way to meafure a pirty WaU, 180multiply and reduce any length, bredth, orthic^nefs ef a fVaBtoont Bric^and a halfat one

Operation,nbsp;'83 Examples at fix feveral thitknefes, _ 184To fini the Gage-points for this reducing, 185:^t one opening of the Comp^fes, to f^ hoÂ?many Rods, garters, and Feet in any fumtender lo Rods,nbsp;l8lt;5 The ufual and readieft equal wajesto mtafuTtTileing and Chimnyes,nbsp;187 Of Plaiftertrs-work.,er Painters-work, 18?Of particulars of work, ufually mentioned inaCarpenttrs-Bill,mth Cautions, 189,190At any bredth of a Houfe, to find tht Rafters,and Hip.rafters, length and Angles jhj the Lint



??? The TABLE Pags Lm of Numbers reMy, 7 he price of one Foot being given, to find thtpnce of a Rod, or a Square of Brick^rÂ?^''^'or Flooring, hj inffeSton,nbsp;IP ? tAt any length of a Land given, to find ho^^ much in bredth makes one tyicre,â€?AHfefulTzhk in meafuring Land, and thtufe thereof in feveral Examples, ip??, I?/1 he length and bredth given in Perches, Â?gt;find the Content in Squares,Perches, Poh'*. or Rods,nbsp;20^ The length and bredth iâ€ž Perches, to ??d thfContent m Acres,nbsp;^ ibid. The le.gth and bredth given in Chains, quot;Ji^d tae content tn fquare Acres, Quarterh and Links,nbsp;^ ^ot To meafure a

Triangle at once, mthout h^l'the Bafe or Area,nbsp;ibid- To reduce Statute-meafure, or Acres, to C^^fj^^^ry, and the contrary,nbsp;ibid. anbsp;'' Â? h mafurixi prtÂ?lpeaion,w;th Examples,nbsp;zO^ Knowing the content of a piece of Land plotte^out to find by what Scale ic was done, 2061 he lame Rd, applied to the meafurng ofGiaz^iers Quarries,nbsp;I08 Â?fÂ?^tlfiz,es of quarries,210 ibe bredth amp; depth of any folid body beinggl'quot;quot;enitofiadjhe fide of the fquare equal,'nbsp;The



??? inbsp;Page hredth and depth, or fquare equal given,find hotv much in length makjs one foot/flÂ?r manner of wayes, according toâ– J,Wording of the quejiion,nbsp;212 ' hredth and depth, or the fide of the fquarequot;f any Solid given, to find how much u in a^'quot;t long folid meafure, three wayes,accor-to the wording the quejiion, up,220I jgt;redih depth and length ofany folid bodyi^fen, to find the folid Content, four wayes,i quot;'cording to the wording the quefiion, 221,' f,nbsp;222,223 â€?j.ÂŽ' 3 lafi Probl. wrought by the StBor, 226'l^iameter of a CiUender given, to findquot;Â?w much in length makes i foot, 4 wayes,

Tt J- d,ameter of a CiUender given, to find howWHVi is in a foot long, 3 wayes, 232diameter of a Cillendtr with the lengthf Â?z/fÂ?Â?, to find the Content 3 wayes, 2 3 5Circumference given, to find a foot^ â€? 234 ifct Circumference, to find how muth in afiot, S wayes,nbsp;25tf ^he Circumference and Length, to find tBeContent 3 wayes,nbsp;238 *he cufioms amp; allowances in meafuring roundlimber^as Oak^or Elm, amp; the like, 240Tif uft of z Points for that aUapfanct, 242 To



??? The table. Pflgf Tfl mafurt a round Pyramid or SteepUj ibidA mctjfin mea[ttrmg round Timber 7o meafure Globes, and Segments of GlobehÂ?othfuferflciaUj round about, and with tkffoUditj feveral wayes, by Arithmetithaud the Line of Numbers, and folid Sti'ments -, with a fmaU Tzhk of folid H' Jhe Experimented proportions, Utween *Cube,a CiSexder,a Sphear,a Cone,a Prif'^'a Styuare and Trianguler Pyramid,The ufe of thejliding (cover or) Rule, ^^^iae defer tption,nbsp;i60 7he Gage.points, and places if them, Â?lifes, to fquare a Piece, to find how mttCÂ?*n length wiUmake i foot of fquareTH^' To find how much is in a foot long,Â?m

quot;nbsp;given, to%d the Cogt;f yhe Diameter of round Tirhber given, to_ bow mstch ts in afoot long,nbsp;2^1 To find how much in length makes i foot, Â?ViMieter and length given, to find the Content, fLnbsp;^^^ Ihe Circumference given, to find how much iftn a foot long,nbsp;37! The Circumference given, to find hoÂ? much mktl



??? he table; TBAKts a footynbsp;ibid. TAÂ? Circumfereuct and Itngth given, to findthe Content, Gage round hj the Rule or Square,counting 6 Foot fer a Barrel of Beer, or oneFeoffor 6 Gallons,or one Foot for 7 Gallonsand a half of Wine-meafure, ^ 273'^he diameter and length of a Cask given, tofind the Content in fVitie-gallons, er Ale-; gaUons,nbsp;ihid. ' ^oGage Brewers great roundTuns, and tohave the Content in Barrels at onevorkt 274 TfcÂ? ufe of the other-fide in fuperficial mea-fure, Golden Rule, and Divifion, 27 S To make and meafure the c regular bodies,with the Declination and Reciination ofevery fide,

at any fcituation of them.'^heCuhe, Ta* Tetrahedron, ~nbsp;^79 ^heOElahedron, ' ~^he Dodecahedron,nbsp;28 3 The Icofahedron,nbsp;286 â– 4 Figure and a Table of aU the Sides andJingles,nbsp;294 Paging by the Line of quot;Humhers, 29 yTs Gag! great fqmre f^fftls, and round Fef-ftls,nbsp;297 -Artificially



??? the Table; '^Artlfcldlj ani Naturally, with Examflth 100 Tofinitht mean Diameter, ani Gage-foin^t 101 To find the Contents of CaÂ?\ othertrife, ibi'^'The Content andmean Diameter given Jo fquot;quot; the length of the Cask., amp; contrary,To find the wants amp; nnllage, two wayes, 3A Table of the Wants in a Beer Barrel,Beer and Wine GaUons, at any Inches,or dry,nbsp;3I7 The u[e of the Lint of Numbers in Intereftand feyeral Examples thereof, many Wif*^ufeful, â€?nbsp;334 Theafeofthe Linein Military queflionS, 35^The ufÂ?of the Line in folid Proportions, Oi t^^weights and meafures of Rope, and Burth'quot;of Ships, The way to uft

the LogarithmalTdhks, 34quot;The ufe of the Rule in Geometry (^AflronO'my, in jp Propofitions, or Ufes, by theticular Scale or Quadrant, the geneerScale or Quadrant, the SeUor and Arti-ficial Numbers, Sines, and TangeÂ?quot;* 345-, to 44^The ufe of Trianguler Quadrant,/Â?tng of Heights and Diftances, accep^'^'er inacceffable, in 14 Ufes, 449, co , FINIS.
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