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??? Horologiographia: O R, The Art of Dyallin^, BEINGThe Seeo^J BeoJ^of the life of the Xnan^ulet'^^iiaDijant Shewing theNatural, Artificiai,and Inftrii- \mental way, of making o{' Sm Dials^ onany flat Superficies: W;th plain and eafieDireÂ?tions, to difcover their Nature andAfFed^ions, by the Honx:,oÂ?tal ProjeBlon. jWith tilquot; way of Drawing .the ufual Orna-ments on any Plain : Alfo, a familiar eafie^vay to draw tiiofe Lines on the Ceiling of;3 Room, by the Trianguhr Qnadrant. f Aifo, thcllfs of the fame Iiiftrument in NAVIGATION; ^Oth Â?ot Obfe,vatton, and Operation. Performingche i,fe of feveral Sea-InflrumentsfliJi in ufe. John

Brown, Philomath. London, printed by John Darby, for John Wing-field, and are to belold at his lioufe in Cmtchc'd- 'Fryas; and by John Brown at the Sfhear and |Sun Dial in the Minories % Knd by John Seller jtht Hermitage-?Ÿain m Wtipfinii 1671. |



??? r-flnbsp;- - ,, â– fT 1/ '.L j' cUv, M . V - - ^ .. . â€?d. V '. - f.': T â€? ''^ jV vki lm



??? To the Courteous ^eaden .^HHou lajlhereprefentedto thy viervX (Courteous Reader) in thisf?Šcond^^n, a plain difcourfe of Diallingsj^'atural, Artificial, ^ Inftrumental.Natural / call it^from the plain lUufira-^^n thereof, by the Armilary Sphear ofquot;raji lergin ? efcribed, or by the Poor-man^s Dial-Sphear, as 1 fancy to callbeing only a movtngHori^ontal-Dtal,amoving Plain ^according to the Fi-ltre thereof in the Boohjmnexed^ where^y all the Arl^s^ Angles,Scitnations and^ffe^ions, are very plainly reprefentedan ordinary capacity. Artificial I ^aU It, from the lively delineation of the Horizontal-projeaion,^/^^fittefl in myquot;pinion for the

making plain the my fieryDialling. Inftrumental I quot;call it,f^^om the applying of the Trianguler-^adrant, to the ready refolving all theArithmetical and Afironomical worJ^iA anbsp;need*



??? lo tne N^cmitcwvio iv-.needful thereunto i and that to competentexa^mj: as in thejirjl Part, and alfo ^^this f?Šcond Part is fufficiently feeny[mdingthe re^uifites anddelineatingtb^hour-hnes to (mallparts, exadtly by the naturcU Sines, Tangents anO'Secants on the St^ox and Quadrant. Jlfo^the ready way of finding the Suii^jihiiude, Hour, J^imuth, Angle cft^^^Plain, and any/ncb bufinejs relaiing ^^Dyallirig, asm the fir ft Part is U^ftreated on. . F-ircber, in this f?Šcond Part you haf^Tables of the Suns Dechnatton to eve^lday uf the years, i 3, after the Bufxtile, as near as any extent. Jlfo' ^Jhortt but flam direbhon, how to ufe

tquot;Triangxilcr-Quadrant, at any mann^^ of way of Objervationufedat Seaibackward or forward, as the Da-Vi^'Quadrant, and the Crofs-ftaff Â? ufe?  ^alfo, as Gunter's Bow ?ŽsufedbothfO'the Sun or Stars. Jlfo, how It is ufed, as a Cinical,Traverfi Quadrant, with the manner



??? To the Courteous Reader.^quot;^king the fix ufual Problems off lainj h the Natural and Artificial o/quot; Sines, Tangents, equal arts and Numbers y andplaouy and'^^nvenientlfto apply it, to the rejolvin^^hat hard il^eflton, cf Sayl. ng by tueâ– ^'fch of a great Circle, to Jhew plainlyLongitudes and Latitudes alterationtvhole Courje or Foyage.The Prints of the Lines of IS!umbers,^ youfee here infer! ed,are in part accor-Â?^^Â?^roA/r. Windgates, as to a jingle(ind broken line of Numbers: But the ad-^^t^onofthe line of the Ffailionai partsfi pound, and the feveral Gage-points,^Jre never hefore ufed as I know of i butmuch eafe cj expedite

the Operationsquot;y the Line of Numbers,Smes and 1 a?(-gents. Alfo, thefc Scales of l^eduUionareconimient for the finding the Heci-fnal-fTaction, equal to^tije other Sexage-na/y.fraUlon, and are agreeable to thufeTables in Mr.Windgates Book of A-^ithmetick^, pag. 82. â€?Alfo notC) that the figure ofthe.I^uleA 3nbsp;qt



??? To the Courteous Reader.(tt the beginning of the Book, pafled on ^Board,/J- the very fame with that J^ch^c/Chap.XV, Ufe 28. pag.B97. of^quot;^fifjl Part, and will work^ all ^e^ionfivrought by the Trianguler-Quadiai^f'to exercife them tf^at are out of the tv'^Jto have them made, and may ferlie ^^ood direUions to the young Inftrume'^^'Maker, though theje are made too t^OJhall a P^dius to arrive at exaUnefs. The like may I fay of the Guntef^'Lines in the Figures amiexed, yet ^^large as the YiOoX will bear. 7hui I have given jott a hrlif account quot;lntyprefem Ihotights abmt this matter,fomewhat more farticularl) in the

FirfifUfclaimlug all botijimg or vainknowing that at the, next Imprejjton it tn*) ^amended in many places I [hatlrefipjo-in, read^ to mizke amendsÂ?Â? the makif0thefe, or any other tJMathematicalwent Si at my Hrntfe at the S[,hear and S^^'Dial in the Great Minories. John BrowneÂ? fehuar^ 16/0.



??? CHAP. 1. The uje of the Tr 'mngukr ^adrant '^I Nquot; Making of VIAhS. s Vn-Dials may be made on any Plain,and all kind of Plains are either F/lt;if,as HorUontalor Vpright^oi Lian- T^^t Horiz^ontal hath two faces, the onebeholding the Zenith, called the Horizontal-Plain ; tile other, beholding the Nadir, asthe Ceiling of a Room is. IhtUfright^latKs, are thofc that makeright Angles with the Horizon, and do be-hold neither the Zenith or Nadir, but arcparallel to them. The LeamKg Vlaim are of two forts ge-nerally- the one called Recliners, behold,ing che Zenith ; the other ford called In-A 4nbsp;diners.



??? .[8 1 diners, beholdiiig the Nadir, as the out-(Tde, and in-!ide of a Roof of a Houfe, ma/reprefenr. Tlie two laft ioits, viz.. Uprightt-eanlvg, may l:cDire61oT Declinins^;beholding the South, or North, orEaftÂ? ^^Weft Pome of the Hociz-on j orDechnin^therefrom,, Ws:.. Declining from South, quot;Iquot;North,.to\yard tlSi^Eaft or Weft. All which Plains, are hvely reprefetitc''by a Sphear, made for that purpofe, in Braquot;or Paftcboard, or by the Projedbon of tU^Sphear inThw^ Equal to the Radius of the fmaller Tan-genes, defcnbe the Circle E S W N repr^'fencing the Horizon, crofliiig it precifefy i'jtile the Center Z, with the' Line$ SIS aquot;^E W, denotiija the Points of South a^dNorih.Eaft and Weft, Then counting the fmaller Tangent on tH^Sedfoi-fide doubly, as riE?*Â?, calling y,amp; 10, 20 â€? amp; 2o, 40 ; 8c 30, 60 ; amp;80 ; amp; 4j, po 5 amp;c. Lay off from Z, to-wards S, the complement of the Suns Me-ridian Altitude, in in r, and -yp ^tliofe Points on the Meridian-line,

betweenZ and S; and confequently the half Tan-gent of the complement of the Suns Mequot;^!- dian Altitude in every degree of Dcclinati- oHj (if you proceed fo far). ^ 'nbsp;Then Pan JE V â€”o- i-5



??? J. Then for the Interfeaions of all thofeJ-^nes and Parallels of Declination on theJJorth-fide of the Meridian, Ohftrve, Thatfame number of degrees and minuts, thatquot;y Point is above the Horizon on the Southof the Meridian in Summer, jufl fo^anv degrees and minuts is his oppofite^quot;^allel in Winter below the Horizon. As thm for ExampUt^ The Sun being in or 2? deg. 51 min.r Declination North, hath for his MeridianItuude 62 degrees, and fo many degreesquot; oppofite Parallel of 23-31, or vp, be-the North part of the Horizon, at mid- ^ Lee the Center, at the beginning of theaiTl Tangents, leprcfent'che Center Z ;iet the

Tangent of 4j, reprefenc the Horm the Scheam, vl^j. S. and N. JhcK, As the diftance fVora S. to Vp, is jc deg.taken from toward o, and laid fromb. to inwards toward the Center Z,as the diftance was taken from theTangent of toward the beginningof the Line cf Tangents, that repre-fents the Center jSo the Point C/iKffr fromN. is ijdeg.counted beyond 4^, toward the end,below or beyond the Horizon. aifjy Jg.



??? [ 10 ]Ai^iny AsS. s is 6z degrees from towatoquot;OO Vnbsp;KT So is the other Point 62 degrees belowtaken from 45:, viz.. at 76 degrees iwhich being laid from N, dothove^'reach this little page. So that to draw the Tropick ofi^c,Point ÂŠ being his oppofitc, is 28 deg'^^from Z, or ?–2 deg. from S ; and theothÂ?Point of VP, on the North part of the Me^''dian,is 62 degrees,counting from doubiV ^alfo J or 28 degrees from po, the fuppo'^end of th?Š Tangent, which is naturallyfinite, being the Tangent of degrees,the Semi-tangent of ip, reading the Taquot;?'gents doubly from the Center j which ,fiance from the Ceitter, to the Tangent

Â° i76 ; or as half-tangents, ifa, laid froÂŽ ^^gives the Point -vji on the North-part of tPMeridian, below the Horizon j the fÂ?^^between which two Points ofSouch and North part of the MeridianÂ?the Center to draw the Tropick of Caf^corn.nbsp;^ Again, to illuftrate this difficuIty,to df^the Tropick of Cancir, the Suns Mendiai'^Altitude in his oppofite fign is iyabove the Horizoiron the South P^J^J]-quot;^



??? l^eridian, and ly degrees below the Hori.on the North-part of the Meridian,the Extent from the Center to the Tan-Sent of j2 deg. 3o mm. or the Scmi-tan-pnt of loy, reading it doubly j being laid'fom Z, gives the Point ÂŠ below the Horir. ; the middle between which two PointsÂ?sthe Center to draw the Tropick of Canr fer. Again, for the EquinoÂ?lial or Parallel ofthe Meridian Altitude in T, is 38-28-the Meridian Altitude likewife inhis oppofite Parallel is 3 8-28 alfo; fo thatquot; you count 38-28 doubly beyond 45-,^^hich will be at the Tangent of degrees14 minuts, and take from thence to the^^nter 5 this diilance laid from Z,

fliallS'Ve the Point Â? below the Horizon, and themiddle between the two Points M, isquot;le Center to draw the ^Equinocaial. Then for the Hour-Lines; firft, fet offthe bemi-tangent of 38-28 from Z to P â€?and the Secant of 38-28 to the fame Fxadilus from Z to L, and draw the Line L 4^paralle to E W â€? then make P L a Tangentot 4 J degrees, and lay oft the Tangents of^ y-^o, and 4;, from L both-wayes^ as youfee in the Figure. ^Ifo, As the Seftor ftands, take out the^Tangents of 60 and 7j fcvaally, and turn



??? [ ] turn them four times from L both-wayc^,and note thofe Points with 7,8, j),II. Lafllj, Sec one Point of theCompafTesL, and open the other to P, and draw tbÂ?Line W P E for the hour of 6. Jgalft, Set one Point in 7-1 j degrees fron)and open the other to P,a)!d draw theHoi^'quot;line J P y gt; Set the fame Extent a!fo iny, on the other fide of L, and draw theHour-line 7P 7, lt;Â? the Figure(htwtth. TheÂ?, Sec one Point of the Compaffes in 8,degrees from L, and open che otherto p, and draw che Hour-lme 8 P 8, an'Â?remove it to the other fide of L, and dra^^the Hour-lnie 4 P 4 : And fo for all the rquot;*^in order. Thm having irawn

the Figures ; loLines therein, vphich jhall truly re f'[ent any Plain whatfoever , ohftrvi t^following %ules. 1.nbsp;Thz Horiz,0ntal-PlaiKj is reprefentc'iby the Circle E.S.W.N. 2.nbsp;A direa South or I^orth-Viall, isprefencedby the Line E.Z.W.nbsp;. . A Somh pr a North dedining-Vl'^*'^^ ^nbsp;lepre-



??? JfprefentedbytheRigh t-Iine lt;fo Z lt;fo,whofeare at Cand D, declining jo degreesor N. toward E. or W., 4. An Eafl or mft Plain, is reprefentedÂ°y the Meridiaivline of 12, viz,. S, amp; N., y. KTolar Tlalu^ is reprefaued by theÂ?our of (j^ the Line E.P.W., An EquimUlal Plain, is reprefentedthe Equinoaial-line E.^.VV.7. Any DireB Reclinihg^ or Indinlng-between the two laft, is called, A di-RtcUner, whofe Poles are alwayes in the^eridian, and are reprefented by any Re-clining Circle, as the two Circles W. EÂ?andE.0.w. dofhew. AnEafi or fVtfl Recl'tner or IncUmr^reprefented by the Circle N.F.S. .5' A Declining and 'B^tUmng^ or Jncli-^*'gPoUr.PUlgt;7-^ that is, it fo Declines andReclines, or Inclines, as to lie parallel to thei ole, as the Circle 8 P 8 doth reprefent. A Dtclining RecUmng-PUiM, thatlo Declines and Reclines, as not to fall in thePole or Equinodlial, as generally they willdo, as the Circle 60 G 60 doth reprefent,^vhich Declines from the South-eaftwards,and Reclines 62

deg. which kind of Plains^re various and infinite, yet confined to fix^'arieties, as afterwardÂ?



??? [i4l i^ow, the my of Drawing thife SchtAtf^to rcprefent thefe vmeties, u brtijljtkw, by-theSeUor. Firft,to the Radius of the fmali Tangequot;Â?,draw the Cucle N. E. S. W. obferving tb'SMethod, if it be a South Recliner, to fet t^letter N above, and E on the right hand;and contrarily, in North Recliners; for wemeddle not with lucliners till afterwards^(and alwayes oblerve, that a South Inchneris the fame with a North Recliner, and tbÂ?contrary ) then crofs that Circle with twÂ?Diameters, precifely in the Center, as theLetters fliew; then according to your PlainsDecimation from North or South, towardeither Eaft or Weft, fet oftquot; the Declinati-on with a Line of Chords or Sines, as befoi^is fliewed ; and draw that Line for the Pet'pendiculer Line of the Plain, and laymg thÂ?fame diftance as much from E- and WÂ?draw another Line Perpendiculer to theformer, reprefenting the Plain; then, onfhefirftLme, viz,. tHe Plains Perpendicu-ler, lay oft' from Z, the half tangent

ot tnePlains Reclination from Z to E, and the haltTanoent of the complement thereof hotnZ to Q_the contrary way ; and the wholeTangent of the complement thereof trom^,contrary to E, on the fame Line, extenclea



??? fnbsp;[ Jf 1 a Center, to draw the Reclining Circle reprefents the Plain. ^Â?fllj. You muft draw a Circle through X^^dP, (P being alwayes the Semi- |aiigent of the complement of the Latitude alwayes from Z toward N for the North fo as to cut the Primitive Circle N.E. into two equal parts, as isfliewedin ^he loth Propofition of the third Chapter ; SÂŽÂ? of which Line, doth reprefent the Stile- of the Dial; which laft work Xhall be 8ain Ihewed in the Examflt. Example. Toirtm the ScheatÂ? for a PlatÂ?, Vtcli-*iing from the South to the fVefl 3 J de~guts ; ani %tclimng 20 degrteSf farfhc Latitude of 51-30. ^itft, to the Radius of your fmall Line

of^ngents, being the Latteral diftance fromquot;c Center to 4y, ( or larger if you pleafe )^raw the Circle N.E.S.W'. reprefentmg the^Prizon, crolTing it in the Center with the^quot;les N.S.amp; W.E. for the North and South,quot;â€?^dEaft and Weft Lines. TheÂ?, J Take out the latteral Tangent of half the19-15, for 38-30,calling the*ÂŽngent of 10, the half Tangent of 20 ^ and



??? [ Ilt;J 1 and lay it from Z at the Center, to P for tWPole-point. Then conftder the Declination of yourPlain, and which way, as here 3 J deg. -Ofrom the South towards the Weft ; take outthe Chord of 3 J deg. and lay it from S to C,and from W to A, and from N to D, ai^'Jfrom E to B, for the more exa6f drawing ogt;the Lmes A B, C D ; the Lines C D repre-fenting the Poles of the Plain, and the L'fquot;^A B the Declining Plain it felf; then froquot;^Z towards D, layoff the Tangent of lO deg-( being the half Tangent of zo degrees,th^given Decimation) to E. Jlfo, Take out the Secant of 70 degre^'^the complement of 20, to the lame RadiiJÂŽ

'â– gt;and that laid from the Point E, on theL'lt;^D C produced, fhall be che Center to dfa^the Circle AFEB, that reprefents thedining, Rechning Plain, that declineÂ? ? ^degrees, and reclines 20 degrees. Alfo',^'^'^off half the Tangent of the compleinen'^ ^^the Reclination, viz.. 35 degrees (fort ^ Reclinatiouis 20, the complement where'' is 70, and the half of 701s 3?)toQ^ Then to drarv the Line QJ', do thui ^ ^^Obferve how many degrees yqu count rrO'2 to the Point E, countingtroin the Center^count fomany i,n the manner of haU



??? from; and the latteral diftance fronjquot;^nce to the Center, laid from the CenterJ ^^ C D, gives a third Poinc,wi. Point I â–  which three Points, QP I,wrought into a Circle, will cut the Circleinto two equal parts. Or thm ; .The Semi-tangent of the complement of^^ Heclination to 180 degrees, laid from Zt^^ the Line C D, will find the Point I. As thm; The Reclination is 20, the complementf being taken from 180 refts 110, whofeis 5 f, the Tangent of Z I. Or mart brltf-j thm j . Set one Point of thcCompaffes in theÂ?lall Tangent of 45^, and count the Recli-quot;ÂŽtion from thence in the way of Semi-tan-S^'^ts, both wayes, both above

and underi and lay one, viz,, that under 45 , fromfnbsp;and the other, viz,, that above 45: Â?otn D to I; then on the middle Point,â– between Q^nd I, laft found, raife aPer^P^ndiculer to C D, and in that Line will beCenter to draw IP Q^,Alfa, If you count J1-3 2, the latitude on theLine of Tangents from 4y forwards (aiS^quot;^'lu-tangcnts) af]d lay it on the Meridian- B quot; Line



??? [ i8 ] . Line NS, produced from S, it gives a 4tÂ?Point to draw IP Q^. Or, You may ufe the Geometrical way, Prop. 10. by drawing theLine dPÂ?and then a perpendiculer Line tothe Point B, till it interfea CD in I pro-duced: ThePole of which Circle QFP, JÂ?in the Plain at Y, found by laying a Qu^'drantfrom HtoK, and drawing theLilÂŽZK. The Scheam thus drawn, then A Gprefentsthe diftance on the Plain, betwee'^the Meridian and Horizon, G E the coflf'plement thereof, or his diftance fromPlains perpendiculer ; P F the Stiles Ele^ÂŽ'tion, F G the diftance of the Subftile an'ithe Mendia.:; the Angle FPG, thelncjj'nation o; Meridians,

E F the diftance (jf ^^Subftde from the Plains perpendiculer, Pthenbsp;on the Meridian of thepl^''ÂŽ from the Pole to the Plain. Thus you have the Definitions of DlAi 'and the way of Drawing the general anÂŽparticular Scheams for Dials; which ftÂ?quot;be further illuftrated in every patticulajDial, viz:. 'mi6 forts ofnbsp;wherein! fhal! be as plain and as brief as the mattetwill bear. CHAP-



??? CHAP. n. To Draw the How-Lines on dUOrdinary Viais - the eajiej);in the firft place.nbsp;] Andfrfifor theJtrfi E^uimBial^DIAL. A N EqulnoBlal PU'iny as before is lliew-ed, is thac whofe plain or flat Super-^'^^ lieth parallel to the Equinotfial, and^^ Â?quot;eprefented by the Line W jE E in the ge-quot;era Scheam, and therefore needs no other^cheam.to..reprefcnt it ;. In which Dial allI J^fie Hour-lines are equal- one to the other,; ^^ing juft JJ degrees aflunder ^ (o that toQraw, the Hour-lines here, defcribe a Circle' ^^theCkcle 12. I2.amp;. and fi: the Radi-: ^^ m the Sine of 30 degree?,(or the Chord?’ o ) and take out the

parallel Sine of^ degrees 30 minuts, the half of i j degrees^B 2nbsp;and C ^J 3



??? lib] ,and number it from 12 roundabout,that fliall divide the whole Grele into Â?4equal parts, for the 24 hours, forthetruÂ?Hour-lines on the Equinoflial-ptaift, ano igt;the fame in all latitudes; only in the fettmSof It, the Poles of it are to be fet due NorJquot;and South J the Horizontai-line onPlain, lyingParallel to the Eaft andpoints of the Horizon, and the Scile ther^quot;'of, only a Wyreor fharp Edge ftandioSperpeiTdiculerly on the Center; which ,ing fo fet, muft point direftly to the No'''^(and South) Poles of the World. The re-clining Dials-Stile pointing to tbeNor^Pole, and the inclining Dials-Stile pointingto the South

Pole; then is the Dialnbsp;, placed. To fit a Plain (or to try whttbtr a J'l*'?befâ‚?t) Polar)0r ParaMt0tbtil**' .xotlialj do thuii Set the TriangHler'Quadrant togethejj( by putting theTennons of the Loofc-P'^''^into the Mortife-holes ) and on thehang a Thred and Plummet, and apply ^Moveable-Ieg to the Meridian-line on t. Plain (whicfeonalUÂ?Vfi??/^/Wisthelarp^ ^xvith the Perpendiculer as here) ^ iHead-end uppermoft; then ifnbsp;1



??? [ 1 f^IIs right on the complement of the latitude*We Plain lies parallel to the Equinoilial, or^Ife not. But to try the Inclining ?laln, apply the^ofe-piece to the Plain with the Head-enddownwards ; or elfe apply the Head-leg to^quot;e Plain with the Head-end dowiiwards,ÂŽid the Thredfhall cut on 38-30 in LoÂ?-latitude, if the Plain be fet parallel to ^cEquinoftial. 2. Todntrv ttBlrcB'PoUr'Did. the next Dial, fhall be a VlreR Polar-_ which is reprefented in the generalJncam by the Hour-line of tf, viz,, the Line^ P W J And here alfo the Horizontal-linePlain, is parallel to the Eaft amp; Weft-^Â°ints of the Horizon ; and the Pole ( orÂ°int oppofite to

the Plain ) is in the Equt- the Hour-lines, in this Plain, are all pa-'^'lels, becaufe the Axis, or Stile-line, in all^ Â?ms, is parallel to the Poles of the World ;^nd this Plain it felf, being fo parallel, the^fde or Axis therein makes no Angle; there- .â€?â– e the Hour-lines muft needs be parallelsalfo. Ad Bj



??? , . r 1 '\Aiidthe rvay of drawing thofe Hottr'Lines, ?œ thm ; Fiiftdraw the-Perpendicukr-line on the Plain, w4urh is-dcne thus by the rrM^'ler. ^Arnnt^ Hang a Plummer and Threoâ– on the Center, and apply the Move?¤ble-legto the Plain, to and tio, till the Thredneady on 6'olo, and draw that Line alongby the Moveable-leg, which fliall be a tr^eHorizontal-line on any reclining 'and a Perpendiculcr-line thereunto, isperpiculer Line on the Plain.:! â€? y-melfe-, . WliientheSiluihineth ( the Sun beg'quot;^:in the Pok of the Plain ) hold lt;up ?¤ Thte^and Plummet, till: tW'(hadow of the Thr^ ^fall on the Plaitoi-m^knigcwo Points

in'tquot;^^-fhadow at the remoitft diftance'afuutie^^Â?then a Line drawn through thofe two p^quot; ,Aalhwia ciuc i?drpendiculer-line,(this lhal .'iiccd no more Repetirion).nbsp;^ r-^i'iiis is ^tna^fdf Ufright Plainf, '^^^ * r .Midiners, the Sun'muft be in che Pokthe Plain^then fhe^?–i??dow of the Plumb-h'- ^ jiSthi-Pa'pen dicirie^iThisPerpendic??ler-'i^iin chefe Plains, ought to be juft in the mJ^ ;thereof, bemg the Hour-lme for 12 ; . ;alfi, at any convenient diftance, t^oHor



??? iontaUinÂ?, Perpendiculer to tbehoun 2 ;^hen confider what Houis fliall be the firft^nd laft hour, which in no latitude can well^ more than 10 hours, viz,, /rem y in the'â– norning till 7 at night, viz,, y hours on afide; then take the meafurc on the Plain,from 12 m the Horizontal-hne, to the place^liac you inrend for 7! or y,- and make u a^Tangent ot 7y ; then is the Sector feta fit Radius, to fit and fill the Plain withhours you refolve to put on.TheÂ?, The feweral = Tangents of 604^, 3 o^ ly, laid both wayes from 12 on both theHorizontal-lines, ihall give you Points^â– vfiereby to draw all the Hour-lines in theirplaces.nbsp;â€? Jlfo, The =:Tangentof

4y, ftiallbe thetrde^Â?â– eadthof the Plate that muft be a Stile toJ^is Dial; or the length of an upright Wyre^et any where in the Line 12. Nate, That forthe hours under 4y, you mayfrom the fmail Tangents,-.andâ€?^akfr it a Tangent of 4y in the greatTaiigeius; Mid then take of = Tangent oF3Qamp; 30, for 2amp; 10 ; ari'^ the r= Tangent^f 'ty for II amp; and if you want them3tgt;ove .4y, thequot; ^he = Tangent ofB 4



??? [ 24 3 'Co amp; 60 from the (inall Tangents,aftd turnthat Extent 4 times from 12 both wayes, onboth the Horizontal-Iiues, and thofe Iballbe the Points for Sin the forenoon, and 4afternoon. Anilafllj^The = Tangent of 7 j-, taken and turned4 times from 12 to 7 in the morning, andy in the afternoon, will fit and fill a PlaÂ?Â?^of 4 foot in breadth, with a Se6tpr of onefoot, fhut. 3. To draw a DlreEl Sasi cr mU-^DIAL. The next Dial, in the third place, is the'DirtSl Eaji or Wtfi-Bial, which is reprefeA'ted in the general Scheam by the Lin^N Z S, whofe Poles are in the Line E ^whofe Plain alfo is = to the Pole, amp;in the fame manner as the

Polar Dial was;yet with this difference, the EquinocSialquot;line, whereon to prick the hours, is not theHorizontal-line, but is thus found. Firlf, By t-hc 3d of the 5thChapter, oX 2d of the iStb Chapter, D:aw a Horizontal- line on the upper part of the Plain, as A B J 3nd divide that Line into 3 parts, counting one f hird p^rc fjro.n A to C j ^hen on C, as R Center, draw g Semi-circle as I^ge as yoquot;'nbsp;can,



??? ^n, as AEFD, which diftance of theCottipaffcSj make a =:Sine of 30 degrees 53nd take out the Sine of half the latitude,3nd lay it from the South-corner of the femi^Circle at A, to E; and draw the Lme C E^or 6 a Clock hour-line: Then lay the =Wof half the complement of the latitudejrom the North-end of the Scmi-circle at0 to F, and draw the Line C P for the E-^nino(ftial-line, and another == to it. ( Or,you might draw thefe Lines by theTriap-Z^ler-^aadraxtf by applying the flat-fide tothe Wall, and making the Thred to play on38-jc, and fi-jo, counting from dojo on^he Loofe-piece and Moveablc-leg, as by ap^Paying it, you will fee better than many^vords can didtate). Then having the Equi-'^ojSial^-Iines, and the Hour-line ofPÂ°i*gt;talfo the place where i or ii fhall be,^hentnake that diftance, -viz.. C i, in theWcMial, or C 11, in the Eaft-dia!, a =iangent of 7 j degrees; and the Sector folay off the = Tangents of 75, 60, Ay;^d if you will not niove the Scitor. take^ Tangent out of the great Liiie that isf^ght againft

30amp; ij in tte little Line of^figents, or fee, by t!;er= Lineof Lines,^quot;nat the great Tangent of 39 amp; i J is, andone ^th part, TJifff} \ ' \ âœ“ \ âœ“ ^^ \ A \ \ ^ \ âœ“\ âœ“ \ \ ^ \ ^ \ âœ“\ âœ“



??? j/orizo,ttaUX for iL---------- / 1 DH 1 â€”â–  [2^1Thus; You may take the Tangents underwhen the Sedtor is fet to the fmall Tangent,and by turning 4 times, you have the re-mainder of the great Tangent above 5whm^he SedW is fet to the great Line oÂ?At, as in the Polar Dial.^^nbsp;Oretfe-, . Alter the Sector to the Radius of 45quot; quot;Jthe great Tangent that goes but to 4f, andtake out the = Tangents of 30, andlayj^from 6 both wayes, for 4 amp; 8 ; and the =fTangent of r j, and lay if from 6, botlgt;xVayes, for /amp; 5Â? -Anilafllx,â€?By all thofe Points, draw Lines = to 0,for the Hour-lines required; arid hufflbe^the Eaft-dial with the morning-hours, andthe Weft with the afcernoon-hours,the Sn'^is'tobe a Plate, or anupright Point; the topof whofe edge, or point, is to be equal to theTangent of 45:, as the Sedtor ftood to pn'''down the Hour-lines. 4. To drgÂ? the Horiz.ontal'PlaiÂ?' ^ The fourth Plain next, in a natural orderof eafinefs to apprehend as I judge, is tl^amp;m^mtalDlal, that lies withitamp;plaw-



??? [ 27 ] the Horizon ; and the Z'cnith is the Pole'hereof, reprefented by the primitive Circle^â€?M.E.W. in the general Scheam, wherein^^^y the Hour, ?€rks, and.SdIe is requi-red. The Stiles Elevation is ahuayes equal tojj^e Latitude, and therefore given ; the Sub-file is alwayes in the Hour 12, being theMeridian-line. Tht Hour-Hues art found hy this ge-neral Canon ; ' As the Sine of 90, the right Angle P N i, See theto the Sine of P N, a fide alwayes e-qual to the Latitude or Stiles eleva-tionyi-jo; So is the Tangent of the Angle N P i, .If; or N P 2 30, amp;c. the Anglesat the Pole, to the Tangent of N i afide, or N 2 a f?Šcond fide, the

feveralHour-arks on the Plain required ;found by the Artificial Sines and Tan-gents, as faft as one can write themdown. Thui ; The Extent of the CompalTes, from theSine of 90, the Sine of the latitude 51-36,^eing laid the fame way from the Tangent 15 gt; fhall reach to the Tangent of i i-'foj^nd if you turn the Compafles the other way from



??? [ 28 ] from the Tangent of ly, it fliall give theTangent of for the hour of f as well as II; which Numbers being gathered into aTablt^ and laid off by Chords or Sines in Â?Semi-circle, fhall be the true Hour-pointsto draw the Lines by. But I Ihall not infifl further thereon,fliew how to draw it morereadijy, and a'truly by the Sedlior, th$ft. Firft,draw a ftreight Line (in the M^''dian, if the Plain be fixed ) for 12, as theLine A B 5 then defign a Point in that Lin^to ferve for a Center, as at C j then on theCenter C, erert a Perpendiculer-line to A P'and draw it through the Center C, for thetwo (J'a clock Hour-lines, as the Line D EÂ?then draw two Lines equally

diftant fron^^and to the firft Line A B, on either fideÂ?as large as the Plain will give leave, asV/and E G i ( which may commonly ferve fo^'margents to put the figures in). Then, Take th? diftance C D, and make it aSccant cf 00, and take out the = Secant oi ,the complement of the latitude, and lay it 1fromD to F, and from E to G, on the tWParallel-Lines, and draw the Line F G. Then laftly^Fit D F, or E G, as a = Tangent of 4f gt; ^pid take out the = Tangents of every 3 deg- and



??? 4y mmuts, counting from 45 ^ andJJofingtheCompaffing, and lay them both^J^yes, from both the fixes, on both the^ Lines, for all the morning hours from jP; and for all the afternoon hours andStarters from 3 to 9 ; then take out B E,B G, and make this alfo, a = Tangent of^Jj and take out the former = Tangents,lay them both wayes from B, on theâ– '-'fie F G, for the mid-day-hours and quar-from 9 to 3 afternoon ; and by thofeÂ°ints draw for the hours and quarters re-quired.nbsp;^ Por pricking down the Stile, Note^ That'heTangent of 38-30, the complement^ the latitude, as the Seftor {lands for th?Šâ€?^oon houES, laid

from D to H, gives a Pointdraw it truly by ; or the Sine of 51-30latitude, laid from B at neareft diftance?Â°out H, as the Seaor flood for the mom-JJJg-Hours will do as well. The Stile is to^ ÂŽ Plate,or a bended Wyre, cut or bendedaccording to the Angle H C B, and ere?Štedâ€?P erpendicularly on the Line 12, fo long, asSun being 62. degrees high may caufe the^adow thereof to reach the hour of 12 ;'quot;d then fet duly North amp; South,and Hori-^ntal, the fhadow will fhew the true hourthe day. Nftetht Figurf. mt



??? [ 3Â° ] Nott 4/gt;,Thata Horizontal Did ixwf^for any one latitude, may fetve for any o^tber latitude North or South, elevating ordeprefling the Stile, till it look to the Pole'pome; that is, by making it to reclineNorthward, or Southward, as much as thedifference of the latitudes, viz.. that the DialWas made for, and that wherein ic is to beufed, fhall be. 5. To draw a North or South Plain, The next Plain to this, and moft like ihis the Direa North and South Dial; whofePlain lies â€” to the prime Virtical, or Circle of Eaft and Weft, and its Poles in the Southand North part of the Horizon, and repre-fented by the Line E Z W, in the generalScheam, whofe

Stile is alwayes equal to thecomplement of the Latitude, as the Hori-zontals was equal to the Latitude, and coti-lequently given. The Hour Arks on the PlaiÂ?^ art fonÂ?'^ ^the former CanoÂ?^ viz.. As the Sine of po, viz.. the Angle P Z E,is to the Sine.of the Side P Z, the Co-latitude or Stiles Elevation; So is the Tangent of the Angles at thePolePi, ;EP2,amp;c. totheTan- gcnc?



??? f [3Â? 1 gents of the Sides Z i, Z 2, Z amp;c. , The Arks on the Plain, found as beforej y Artifidal Sines and Taagents ; and be-drawn into a Tnhle, to be laid oftquot; by^Â?ords, or Sines, or by the Se?Šfor,Thw ; -.Draw-a Perpendiculer-line for the Sub-tle, or 12 a dock Line j and in that Line. fign a Point for a Center, as the Point A^theLin?? A B through which Point A,Jaw another Line, crofTmg the former at^ght Angles, for a Horizontal-line, andtwo fixes, as you did in the Horizontal 5on each fide,and equi-diflant from 12,two Lines r:: to A B, as marginal-J|i}es, as C F and D E i The d iftance A D,the Parallel make a =; Secant of 00, andout the = Secant of y i- 3 a, the latitudethe place, and lay it from C to F, and?Žfom D to E, and^draw the Line F E ; thenjJ^akeDFaTangSntof 45, and lay off theours and quarters as you did in theHori-^Of??tal in all refpeas. ^Ifo, Make BFa=:Tangeatof 45', and lay^ff the = Tangents of every hour andquarters (if you picafe) from B, both wayes,JowardEandF â€?

and by thofe Points draw^mes for the hours required. The



??? The Angle of tL Stile may be laid offby Sir.es, Tangents, or Chords, as before isflie.ved, to ihe quantity of the complementof the Latitude, and may be a Plate orVVyre, as you pleafe, as the Angle G A B. _ The North Dial is the fame with theSettthf for manner of making, only theNoon-hours are neglected, and tlÂ?e MorÂ?'ing and Evening-hours, both before and af-ter 6 on each lide only inferted; and theCenter of the Dial for that caufe appointedin the middle of the Plain, and not on t'heupper.part, as in the South, and the Stile-points upwards ( as in the South it J^oia'^^downwards), ifote tht Figures. 6. To draw the Hoars on a DlreSRtcUner. The next Plain to be confidered, beingalfoDireft, but not Eredf, or Upright, bÂ?'^Leaning from you; and may be either 3North or South Recliner 5ThatuthmiAs the Poles, of a Direft South Plain, arÂ?in the meeting-point of the Meridianand Horizon, viz.. the Point S. in thegeneral Scheam; and the Point N, jÂ?the fame Scheam, is the Pole of theNorth

Plain ^ and the Point Z, is thePole of thQ Horizontal Plain. So



??? So the Pole of thefe'PlVins a Point inthe Meridian, elevated as many de-grees above the Horizon, as the Plain .lhall recline from the Zenich, oriip--right toward the Horizon. As thui ; Suppofe the Hour-circle of lt;? in the ge-quot;^tal Scheam, to reprefent a Reclining Pl^in,^quot;e Point M, in the Meridian, is the Pole of''â€?gt; being as many degrees above the Hori-^ons, as Pis below the Zenith Z. So alfo is P the Pole to the North Recli-â€?^'ng Plain W E E,; for the Point P, is asâ€?^lUch above the Horizon N, as M is below^Â?e Zenich Z. Thus you fee what the Pole of a Plaina Point po degrees every waytroiti It. ' Now

therefore North Dire^ Redlnenquot;ave their Poles any where between Z amp; N,South DireEl Recliners have their Poles^quot;y where between Z amp; S, according to theâ€?degrees and minuts of their Reclination. This being premifed, for drawing theâ€?^^^ur-lincs, obferve, That for Souch Recli-DirtU, the difference between the Re-â€?^'inatiou and the complement of yourXati-^'ide, is alwayes the Stiles height for thatdeclining Plain. Cnbsp;B(ft



??? C u ] Butnotty That when thcReclination 'Smore than the complement of the Latitude,thac then the contrary Pole is elevated,Â?Â?^- the North Pole on South Recliners. But for North Recliners, the fumol tncCo-latitude, and the Plains reclination is al-wayes the Stiles elevation; bat note; whe ^the Sun is above 90, then the complewento 180 is the Stiles elevation ; but it mtÂ?be turned the other way, viz.^ contrary ^^the nature of a North Recliner, for jnStiie will look downwards in the Northchner, and upwards in his oppofite Soquot;quot;^quot;Incliner.nbsp;u Not! alfo bj the Â?47,That when the SoutfJRecliner reclines

equal to the complement Â°the Latitude, it is called a Direa Pol^VDial, or rather an Equinoaial in refpe^Yhis Poles, ( but I mrnd not to be fingular gt; And when the Reclination. of a Notj^Rettiner, is equal to the Latitude, then t'lStiles height is juft 90 degrees; and tquot;Plain, called an Equinoaial-plain, or rathÂ?Polar, in refpea of his Poles, ( being firÂ?order treated on). Thus underllanding, and right concei-ving-Avhat ths Plair.s are, the drawing ofany cf them is the fame with the North anÂ?South J for the Sulcs height is alwayes to



??? ^lt;5Untcd the complement of the Latitude,^'^d by confequence you have the Latitude. \As tbui for Example. Comparing thereading, and Figure VII. Suppofe a plain recline from the Zenithfoward the North part of the Horizon lo^quot;^gvees, his Pole is lo degrees above the/^o'izon ; and then lo taken from 38-30,^Â?ere remains 28-30, for the Stiles EJevati-5 or the Latitude to draw it asaHori-,^oncal Dial; and di.30 for the Latitudewhich place you are to draw a Dired E,'flt;aSoudiDial. ^uppofe a South Recliner, recline yo de-pees, being more than 3 8-30, the Co-lati-' J^de ; then take the Co-latitude fromquot;ence, and there

remains 11-30 for thelatitude or Stiles height, to draw a Hori- zontal Dial by; and 78-?o for a Latitude[a draw a South Dial by ; but the Cock muftJook up to the North, therefore muft be^^rned the other way, ylgalffj For a North Recliner, reclining 60 de-^â€?â– ecs; 60 amp; 38-30, added, makes 98-30,complement to 180,'is 81-30, theC 2nbsp;Stiles



??? c 1 Stiles height; but the contrary way, asyou may-well perceive by the Horizontal. As once mare thus ; Suppofe a North Plain recline 8f de-crees; that, and 38-30, added, makes??2?-30 , whofe complement to i80j5'd-30, the Stiles height : but put the con-vary way, as a South Incliner, being almoii Horizontal Dial; fo that to drawth'Dial, let ^6-30 be the Stiles height, or Cc^latitude ; then, 33-30, is the Latitude tdraw a Dire?Št South Dial by. You may count the Stiles height the 'titude, and then draw it -as a Horizo^^^ 'Dial,. by taking out the Secant of thelatitude, and the work will be the iannÂ?^As,ui the Figure North

Reclining ??grees. 7. Te dratÂ? a DireB Eafi or Wefi'Recliner^ This Plain being a Dire?Š^ Plain alfo, ao^taking no cognizance of Declination, Ctherwife-fhould have come after); is on Jan Eafl or a Weft Plain, reclining or faJ^ling fi-om you ; or incluung,



??? [ 37 ] you 5 and the Poles of ,thefe ??^lains are ihquot;^he prime Vertical, or Circle of Eaft and^elf, as the other were iu the Meridian ; this Plain is reprefented by the prickedCircle NFS, reclining4j degrees, whofe^oleis at CL 4 y degrees above W; for thedrawing of which, it will not be amifs, but^ery convenient to draw a particular Scheamh the laft Rule in the 17 Chapter* As thm j With 45' degrees of the fmall Tangents,^taw th?Š Circle'N.E.S,W. crolhng it in theCenter with the Lines W E, S N; then laythe;half Tangent of 38-30, from Z toand the half Tartgent of the Reclma-quot;^'on from Z toE, and from Z to d.,!quot;iddraw the

Circles NES, and F P CL;in which Scheam, P -F reprefents the Stjle,F G the diftance of the Subftile from theMeridian, and G P F the Angle betweenthe two Meridians , viz,. Z P N of theplace, - F of the Plain. All which.re^quifites are thus found out by the Artificial,Natural Sines and Tangents^ C 3 I, Ai^i



??? I. yind firfl for the Stiles Elmtm'. M the Sine of 50 N Z, to the SiiiC ofZ E, the Reclination j So IS the Sine of N P the Latitude yi-jÂŽÂ?to the Sine of P F, the Stiles height;3 3quot;? 7. To mrk^thii bj theTriangultr Qftt'drant, orSeHor) do thw j As â€” fine of NP, the Latitude 5-1-3'Â?to r=:fine90 Z E; So is = fine of ZE, the Reclination 45quot;'to â€” fine ofPF 33-17, the Stile^height. a. Tor the DifiAnce of the Suhflile frlt;gt;^la, thfU) bj t/4rtifieial SinesTnKgents. 'As the Tangent of the Reclination, ZB45-, to fine of EN 90; So is the Tangent of the Stiles elevationÂ?P F 3 3-37, to the fine of F G 41-4Â°Â?the diftance of the

Subftile from 12. Or, m



??? Â? 39 3 Or, hy Nataral Sim 'ani Tan'gtntSf thmi _{^Hc po, to = Tangent of the Re-quot; clination4y; p , ^ , - .So is = Tangent of the Stiles heightto_fine of the Subftile from 12,41-40- If Youonlytakc the Tangent of 33 -37, ftom the Mov?Šable-leg, and meafute it onthe Sines from the Center, K fliall reach to the fine of 41-40 , the Subftiles diftance from 12. 3. For the Inslinoxiort of tji^mdians,thfu, Astliefineof the LatitudeNP fi-32*to thefineof PFGpo; So is the fine of the Subftile from 12,G F 41-40, to the fine of G P F y 8-7,the Angle between the two Meridians. Bj Natural Lines thut As â€” fine of the Subftile 4i-4Â° ^ to fine of the

Latitude 51-32 N P;So is = fine of P F G, to â€” fine of GPF 58-7, tHeli-iclmer. 0 4nbsp;quot;



??? [ 40 1 ' If this Rule fails, ufe a Icfs Radius, or aquot;= Anfwer, as is largely Ihewed beforeÂ? Thm havingfomi the Re^mfittSj f re-cced to draw the Dial thw Firft confider the Scheam, where yoÂ?*fliall find the Reclining Plain to be repre-fented by the Line.S E N, as the upper-edge thereof J SZN is the Horizontal-line and Meridiaii-line alfo; N or G is the placewhere theMeridian cuts the Plain, beingthe Horizon; Therefore here the Hour-lineof 12 is a Horizontal-line, and the.Sun.be-ing in the South part of the Meridian, dotfgt;caft his fhadow Northwards; and being iquot;the Eaft, cafts his- lhadow Weftwards sTherefore

laying the Scheam before you, aSthe Plain reclines from you, youflialUeethat the Meridian miifl lie to the right-handfrom Z, toward N; quot;and the Subftile up-wards from N, towards E, at F, And thethe Stile muft look-upwards, as the AngleG P F doth plainljc fhew j and the morn-ing-hours are chieflyquot; lit for the Plain, be-caufe'theSun rifin^Eaftward, is oppofite tothfe Pliiin. Thiis the Affe6tions and Scitua-tioiis fH^the Cardin^l-lfnes are naturally anddemonttrativcly ihewed, ths Pelineation(ollowes.nbsp;Firfl,



??? Flrfl, â– Draw the Horizoftcal-hne.S N; and on Z,ÂŽ Center, defcribe a Semi-citle as S E N,N toward E lay offquot; 41*40, theT|quot;ance of the Swbftile from 13, and drawLine Z- F for the Subftile alfo beyondfrom FtoE, prick off 33-17, andthat Line for the Stile-Iine.Then for drawing the Hour-lines, youfirft make the Table of Equinoaial-^'ftances, or Angles at the Pole, thin J Firft, in all Direft Plains, it is orderlyt ^^ s 3-4fgt; for the firft quarter of an hourotn 12- 7.30,for half an hour J ii-iy,1Â°'' three quartets; and ly degrees for ani and fo fucceffively to 90 : So alfoÂ? \ - quot; he in all Plams, whole inclination of^eridians is juft ly, 30,45, 60,

75, oryu degrees, being even whole hours; andlear as well, when it falls on an even quar-er of an hour alfo. But when it doth notJs here, then the beft Rule or Method I'^Â?ow is thw; Firft, fet down 12,11, 10,9,8, 7, lt;J,45 3, 2, h ^nbsp;obie follow- Then right againft 12, fet down theln-HiHation of Meridians; then fubftraft i y degrees



??? degrees for every hour; and 3.45: tor eve;quarter, as often as you can, fetting do^the remainder; then draw a Linea-crolÂ? and what the lafl number remaining waf. of iy,.or 3-4f ( for hours, or hours aÂ?^quarters) fet down on the other fide beio ^the Line, as you fee in the TtibU followugand fo proced, adding of 3-4^ tofum,,for every quarter; or, ij degreesjevery whole hour, till you come towayes; fo is the Table of Hour-Arks atPole, compleated for all Hours thatcome on this Dial, or on any other.



??? The Table. Thus 8 01 yj z 88 07 05: 38 84 22 09 23 80 i? 13 08 76 J2 7 X 7307 20 38 6p 22 2423 37 2808 61 jZ 6 3M5 12 5807 35 38 54 22 39 JO 37 43 08 4lt;5 f2 5 f? JI 43 5038 39 22 54 23 3? 37 y8 08 31 4 Si I.C 1 28 07 6s 38 24 22 lt;5? 23 20 37 7S 08 Ilt;s J2 3 7lt;J 55 9 13 07 80 38 09 az 84 23 oy 37 88 c8 ox f2 2 pi SI



??? [ 44 ] Thus you fee that the Subftile falls onnear a quartcr.paft 8,- or 3 hours 3 quartet^and better' from 12; then if you will, fythe former Canon, you may find all th^Hour-Arks on the Plain. As the fine po, to the fine of theStilÂ?height 33-37;nbsp;. So IS the Tangent of the Hours,Table laft made, called Arks, at tIJPole 31-^3 for tf, to the Tangen^ ^^the refpe?Šfive Hour-Arks at the Pl^'ffrom the Subftile p 0-0 for 6. ! More brief thus i As the fine of po, to the fine of the Scf^Elevation ; So is the Tangent of the Hour fromto the Tangent of the Hour from tP^Subftile.nbsp;_ Which being brought into a Tabie,be pricked down in

a^Seraucircle by SinC^Â?or a Line of Chords, from the Subftile 0Â?the Plain, Bm I prefer this Geometrical tfaj ^'fÂ?'^^it thut â€? Having drawn 12, the Subftile and



??? a Line at any convenient diftanceparallel to 12, as D 15 then at any conve-lent diftance from the Center Z, draw aJjine Perpendtculer to the Subftile qwiteâ– ^fough the Plain, as the Line K L. ThtÂ?^ . take the neareft diftance from that meet-Point at F, to the Stile-line, and make= Tangent of 4 j ; then the = Tangentevery hour and quarter, as in the TMt^aken from the Se6\or, and laid fromF theway, as the hours go, fhall be the trueoints whereby to draw the Hour-lines re-quired. . Buf in regard that this way will fome-time be troubled wichExcurfions in fome ofJ^c hours, you may help it thus; Having^'awn lome hours, as

fuppofe 6 amp; 3 ; or^ amp; p ; or indeed any 2 hours, 3 hours di-stance affundep, as here 6 amp; 9 ; take the di-ftance between 6 and p, and lay it from theCenter to N on the Meridian, and draw the â€?LinepN --tod at length, beyond 12;Then, as before, make a = Tangent ofl-y, and lay off every hour and quarter, asthe South Ere6t Dial, both wayes fromAlfo^ make N p a â€”Tangent of 4^,and do likewile laying the hours both wayesfrom N, and you fhall have Points enoughto draw the Dial by.nbsp;Other-



??? Othtmlfe^ mak* tht ft Dials thus. Cpunt rhe complement of the Latitudewhere the Dial is to ftand, for the LatitudeAnd the complement of the Reclination fora new D/clitjatimj and then draw theiquot; asUpright Decliners by the following Rules*and you fhall do as well and ipecdily as an/ way. But note, That all Eaft Recliners, are North-eaft Decliners; and Weft ReclineÂ?'^Â?are North-wefl; Decliners; And Eaft andWeft Incliners ( being the under faces) areSouth-eaft, and South-weft Decliners. A/fa mte^lhzt if you draw your Siheam true, and large, you may from thence Geo-metrically find the Sabftile, Stile, Inclina-tion of

Meridians, and every hours diftanceon the Plain, by Scale and Compafs, thm 'â– gt;As Captain Lankfori hath fliewed. tirfi. For the Stiles Elevation fet off a. Quadrant or quarter, as W.N. from B to I;then a Rule laid from Z to I, cuts the Plainat A; thai a Rule laid from A, to P amp; Ficuts the Circle at O and L; The Ark O Uis the Stiles Elevation, and mcafured by fitChords, gives 33-17. Secondlyy For the diftance of the Subftilefrom a Rule laid from Qto F, cuts the Limb



??? J-ifUb or Circle at M, the Ark MN mea-^.^edon fit Chords, gives 41-4Â°Â? theSub-from 12. '^hirily^ For the Inclination of Meridi-a Rule laid from P to A, in the Limb^'^es C ; the Ark W C J 8-7, is the Angleftween the two Meridians. To find the Hour-Arks on the: i a Ruie laid from CLto the interfeft-of every Hours Ark ( in the Scheam )the Plain as here, a Rule laid fromQjogt; lt;:uts the Limb at R, the Ark M R ip-o isjje diftance of 6 from the Subftile on theyam J and fo for all others, as 12 amp; 6 isj R tfo-40, both hours and quarters if you^ave them truly drawn on a large general^^quot;eatn, as Mr.nbsp;hath done. Thus much for Dlrdt PlaitiSy ^d Reclining., before ^'diners â–  It will not ....... how to find the declination of a Plain, bothby the Sun-lhine, or without, by a Magnetic lt;:aUNeedle,asfolloweth. I CHAP.



??? CHAP. III. To find the Dedmation of^ TLAin. FOr finding the Declination of a Pbiquot;'themoti eafie way is by a Magnetics -Needle, fitted according to Mr. Fallesin the WfAT of z Declinatory (ashec^'vbeing 180 degrees of a Semi.circle, divideon an Oblong-Board, or Quadrantj ?longer Needle in a fquareBox, (or) fittedwuh Hinges and a Cover ; after all wh^wayes, you may have them made at the figquot;of the SunMal in the Minories-, by Jquot;quot;^.Brown ; or of any other manner you ihathink fit. But, to our Trianguler Quadrant, JS a Box and Needle alfo to be fitted of anotherform, in fome things more convenient. H^hofe form is thus ; Firft, in a piecc of Box 5 inches longÂ?



??? aÂ?rnbsp;i 49 1 isahnbsp;tenths of one inchthick^ 5 ^ nole made near 4 inches Ions, i inch* ^''oad, and 4 tenths deep for a Needle to^itl 1quot; 'nbsp;degrees at each end 5 tot ^'^^fs-hinges, -and a cover, and a braceauH ^ the Iid upnghrjamp; an Axis of Thred^u a Plummet playmg in the lid, and ag^fiZontal and a South-dial, drawn on theCover; alfo a hafp and glafs to keep3 ^Needle clofe covered, and on the bottomtenth of an inch deep, made^^ as broad as one leg of the Seftor is. The ufe whereof u thui; the ^^nbsp;Needle, on that leg of jfQnbsp;as will be moft convenient for the NorJi or crofs-end

ofSounbsp;quot;toward the Wall, when it is a is decliner ; and the contrary when itiJPjy^d to a North declitier, as the play^o ot the Needle will tell you better thanany words; then open or clofe the Rule,' the Needle play right over theLine inbottooi of the Box, (unlefs there be va.ation, then you muft allow for it Eaft-j-^^ms or VVeftwards what it is). Then, Iy? the quantity of the Angle in degrees and^^'luts the Se6for ftauds at, above or under^J IS the degrees and miiiuts of Dechnat:-Dnbsp;on J



??? on; being counted from oo in the littleSemi-circle, as complements to theAng eof opening; as in the 4th^/lt; ofthe5tWChapter is largely and plainly fhewed. Thus you have the quantity of degre^^and minuts of Declination : but to dete^'mine which way, confider ;nbsp;, If tlgt;e Needle will ftand ftill inmiddle, when the North-end is toward tnWall, then the firft denomination is SoÂ?^quot;'if not North. gain ^nbsp;1 When you know where North aquot;South is, you may refolve which way ^^.rEaft and Weft is; For, obferve alwayeSj ithe North be before you, then the Eaftthe right-hand, and the Weft on the Â?and contrarily. If the South be

before yÂŽquot;'the Weft is on the right-hand, and the Banon the left. TheÂ?,nbsp;. If the Sun, being in the Eaft-point of tncHorizon, can look on the Plain, it ÂŽSouth-eaft Plain ; but if it beholds it whc'^in the Weft-point, it is a South-weft PlaÂ?quot;'Likfwlfe,nbsp;, IftheCrofs-endof the Needle will notftand toward the Wall (the Needle play'^well; and the Sun being due Eaft, beholdÂ?



??? e ftnbsp;^^nbsp;degrees North- i but if it canii??t look on the Plain,due Eaft, then it is a North-Weftain, declining fo many deg. as the Seaofat, under or above po, being alwayesj^^^omplementof the Angle the legs of theftand at, and found by taking the. quot;gle the legs ftand at, from 00, when the^'^leislefsthahpo. T u- jj t aking po out of the Angle, when itJq at an Angle above po degrees, as an 7 at the little Semi-circlc on the Head 'leweth. Bxamfli. t}, quot;ppofelcome to a Wall j and putting^^^ox and Needle on the Leg of the Se-VV nnbsp;the other Leg to th?Š hi: 7 (or on a ftreight piece of Wood, ap-fto the Wall, becaufe

of the Walls un- thp i^ 'j,'nbsp;'^lofe the Legs, till j.^ Needle playes right over the Meridian- thennbsp;rnbsp;tl'c Box 5 th. Tnbsp;complement of the Angle Vav ^ ot fhe Sector ffands at, being al-^^yes what it v/ants of, or is above po^he r^^' is the degrees of Declination 5 andb J which way, the Needle and Sunsquot;^Eaft and Well, tells you. D anbsp;for^



??? If the North or Crofs-end of the Needl^be toward the Wall, it is a South PlaJÂ?'and if the Sun, being in the Eaft, can be-hold it, then it is South-eaft; if not,South^-weft Plain. A ready xtay of cotinting the Argt;ll*found, may he thus ^ i Take the = diftance between Center anCenter, in the middle of the innern^quot;^^lines, and lay it latterally from the Jand CO int two degrees more than ^^^ r ^fheweth, after the manner of Chords quot; ^^j)0 (at the fine of 45) toward the Coinp^ j fpoint, and that fhall be the degreesminuts required. Example. Suppofe the Legs are fo opened, that t= diftance between the two Centers, the-fine of 2j ; then, I

fay, the Liy doftand at an Angle of jo degrees, ^ ^^the Legs at 48, two degrees lefs^ the co^^^^ Iplement whereof is 42; as if yoquot;thus from 45-, you will find, 4Â° â€? _ _ _ â€?___- ^ A!-^ onn 3 gr/es more makes 42, the thing defired, ^^ 10, 35 is 20, 30 is 30, 2 5 is 40,



??? But^ you like not the abating of twode-then the = diftance taken juft be-^^^en the two legs ^igbt agaiuft the Cen-fhall be juft the â€”^ fine of 24 degrees,^ counting after the manner of Chords,every j degrees on the Sines, for 10 011Chords backwards from 45 of the Sines,^hich is 5)0 in Chords. Or, â€? quot;you ufe the firft Rule, of the 4th ^/tfthe yth Chapter, viz,, by taking the â€”â– quot;J? of JO, and put one Point of the Com-. in the middle Center in theTangent-itj'.^Sj and apply the other to the Line ofyou fhall find it reach to rhe fine com-^^5'^ent of the Angle the Lines ftand at,40 degrees and 2 degrees more, viz,.''s the

Angle or thing defired ; as pra-With confideration will make eafie., fhias, by the Needle, you may find rhe^^^'inacion'of a Wall, which in cloudy^^ ather may ftand you in good ftcad; or.^^ prove a declination taken by the Sun, to.^^^siit miftakes. And if nothing draw the.^^dlefVom its right pofidon, but that itP^^ywell, 2nd you find the Angle tridy,^^^ may come to Icfs than half a degree: D 3 ' And



??? [ 54 1 And this convenience it hath, that itthe Needle a comp^nt diftance from ^^Wall, to prevent that attraition ; ^^ quot;happen to be fo near a Meridian,or Eaft aquot;Wefl-plain, that the ^ngle, by the Seaor.cannot well be taken; then youmayoivyapply the fide of the Box and Needle to tjeWall, and the Needle it felf will Ihew thÂ?Declination, on the degrees on the bottoof the Box. Yet forexaancrs, the way by the Sun Â?salwayegt; the beft, where you may corne^ ir.aice a good Oblervation, and then ^Needle only is not to be trufted to ; ater way with opportunity offering it felf? To (jpi 'Declination of a ffaS hjthe Sun. For this pm-poie

you (muft or) ougWhave another Thred and Plummet, w^''.Thred may be a fine even fmall Pack-thre jand K is convenient to have it ready hang^up near the Wall, fo far off, as theTn-JÂ?!quot;!Ur-Quadrant may pafs along between jand the Wall, that you may not betroubl^^,tohDldicup, and lay it down, and fannoyed with the inconveniencies of yoquot;^ htnd lhakir.g, and time wafting, tom^unc^itainty than needs be,



??? Alfo, You muft needs take notice of the two^^Â?ridians, viz,, one of the place which istUe Meridian, or 12 a clock; to whichplace, when the Sun or a Star comes ^it is faid be in the Meridian. And the other is the Meridian of the^'ain, in which Line the Pole-point of e-^ery Plain is, being 90 degrees diftant from^l^e Plain every way, and inallupright-^ials their Pole is in the Horizon ; and that?egree of Azimuth in which the Pole-point'les, counted from South or North towardEaft or Weft, is alwayes the declination^Weof; fo that by finding the SunsAzi-'^nth at any time, and the diftance of theat the fame time from the Meridian ofthe

Plain, is gotten the declination. The Azimuth of the Sun from the Meri-dian of the place, is found by the 26, 27,30, 32, 34, 39 tifes of the i Jth Chap^ hr. But the Azimuth of the Sun from theMeridian of the Plain, is found by apply-^Â?g the Head-leg againft die Plain H6nzon-'ally, flipping it to and fro, till the fiiadowof the Thred, hung (or held) up, play nghcover the Center of the Tnangtiler-Qjtdrant D 4



??? ' r 5Â?1nbsp;., on the Head-leg; then what deg. focvcr tWthred cuts, counted from lt;5c]o on the Loolequot;piece (being thePerpendiculerorPoIe-poif'^of the Plain ) fhall be the Azimuth of theSun from the Meridian of the Plain. This is the Operation; the ApplicatioiÂ?or Ufe is worded feveral wayes by feveraÂ?men; I hope I fhall do it as fullyj andbriefly as fonie others. The Sun, to our appearance, paffeth fro'^Eaft, by the Meridian, to the Weft everfday; therefore in the morning it wantscoming to the Meridian ; at noon it is for ^moment juft in the Meridian, and in theafternoon it is paft the Meridian of th^place.

Even fo it begins to fhine on, and is di'reilly againft, and leaveth to fhme upo'^moft Plains, when it begins to fhine upof'or is not diredly againft ; I fay, it wants 0'coming to the Pole or Meridian of th^Plain.When it is diredfly againft the Plai;i?then it is in the Meridian or Pole of rh^Plain; when it is paft, it is paft, orbcgiÂ?^ÂŽto leave the Plain. Which Thiee Varieties I intend thu^briefly to exprefs; Azimuth Want, or W in the morningonly; Azjmurh Piredt at noon } Azimuth paft i



??? [ y/ ] Paft, or P being in the afternoon.quot;, The other Three Varieties, let be Sha-dow Want, Shadow Direa, Shadow Paft ;which may be in feverai Plains at feveral; that is to fay, at morning, noon, and nighty quot;^hefe ObfervatioHSy and Cautions frc-mtfed, the'Kttlt is thus I r. If the Azimuth and Shadow are both^anting, or both paft; fubftradl: the leflerof the greater, and the reftdm is theReclination, But if one want, and the o-be paft, then the [um of them is thequot;^clination, ^ If the Sun come to the Meridian of the^ Iain, before it come to the Meridian of theP'ace, it is an Eaft Plain. But if it come toquot;^he Meridian of the place,

before it come tothe Meridian of the Plain, it is a Wefti-'lain, 3. i^^fum ox remainder, after Addi-tion or Subftraaion, be under jÂ?o, it is aSouth-eaft, or South-weft Plain, declining^ many degrees, as the fum or rejidtte is.if the fam or remainder be above po, ita North-eaft or a North-weft Plain, andthe complement of the fpim or remainder to 180^



??? [ fn 180, is the quantity of Declination North'cart, or North-weft. 4. If the/Â?OTor remaiflier he 00, itjuft South; If 90, juft Eaft or Weft, But)if it be 180, it is a djrea North Plain. I It [hn?? be further Explained hy ttvo orthree Examples. Suppofe thatonthefirft offorenoon, I come and apply the Head-Is? jthe Trianguler-Quadrant to the Wall, aquot;quot;â€?holding of it level, the fhadow of thjThred, held up fteady, cuts the Center aO^60 degrees on the Moving-leg ; that is,deg, want; which I prefently fet dowua Paper ready prepared, thtu-^ tj^ay I, i66p. Forenosn. Shadow--60â€”00 want. Altitude--20â€”00 Azimuth.â€”94â€”GO

want. Subftra??i-3 4-oo-South- eaft. Then, as foon as poflible, or rather byfomebody elfe, at the fame moment, finÂ? the Suns Altitude, which hppoktobe^odegrees; ( but if you are alone, and have J



??? C 19 ] Thred ready hanged up ; then take the Al-titude firft, and the ftiadow will be hadprefently after, the Thred hanging fteadily)fee that down alfo, as here you fee. Then by theztfthar/* of the ifthC%-you fhall find the Suns Azimuth at thattime and Altitude to be 94 degrees, andafter Subftraftion rcmams 34-0, for theWaDs dechnation Eaftward, becaufe the re-'iiainder is under 90, and the Sun comes tothe Meridian of the Plain, before it comesto the Meridian of the place, or South. Again, . In a morning, June 13,1 obferve the Al-titude, and find it if degrees, and inftant-ly thefhadow, and find it to be 10 degreespaft the Plain,

tÂ?Â?Â?.. on the Loofe-piece, to-^vard the Head-leg, I fet both Altitude andShadow, with the day and time down thin; June 13, Forenoon,Altitudeâ€” lyâ€”oShadow â€” 10â€”o Paft.Azimuthâ€”109â€”o Want, Sum is â€”119â€”o180â€”oquot; 0(5i-o North-caft. And



??? [ 1 And then find the Azimuth at that tiiticand Altitude to be iop degrees; here theterms being unlike, I add them togetherÂ?and the/Â?/Â? being above 90,1 know it muquot;be a North Plain ; and becaufe the Suneomes to the Plain before it comes to theMeridian of the place, it is North-eaft; and.the complement ot 119 to 180, is 61-Â°North-eaft. Jme 13, JfttrmoH. Altitudeâ€” ijâ€”oishadow â€” 20â€”0 Want.Azimuthâ€”iopâ€”0 Paft. Sum is â€”129â€”0180â€”0 â–  opâ€”o North-weft' Suppofe the fame day, in the Afternoon,I find the Suns Altitude i y-o, and the iha-dow ao degrees want; the Azimuth at thefame

Altitude, and the fame day, will benear the fame number of degrees; but inthe Afternoon it is paft the South, or Meri-dian of the place ; here alfo it is a North- and a'North- plaii ain, becaufe the fuin is above po



??? North-weft, becaufe it is againft the Sou^,quot;efore it comes to be right againft the Plain.. But if you happen to come when thÂ? Sunin the Meridian of the Plain, then the^uns Azimuth is the Declination,Eaft or^eft, as the Azimuth is. Alfo, If you take the fhadow, when the Siiriis juft in the South, or Meridian of the place,^he fhadow is the Declination ; if it is paftt^e Plain, it is Eaftward ; if it wants, it isWeftwards. Thus I have (I hope) fhewed the truequot;quot;â€?anner of finding the Declination of a Wallby the Sun fhining on the Plain, as plainlyas briefly as the matter will bear, fpeak-^quot;g to young Tiroes therein. It may be done alfo,

by obferving whenthe Sun juft begins to (hine on a Chimny,or Wall, or high place you cannot for theprefenc come near, conceiving the Sun to bethen juft po degrees from the Meridian ofthe place wanting, or juft when it leaves it, b^ng then po degrees' paft the Plain, thenfake the Altitude and Azimuth, and workaccordingly to the former Rules. CHAP.



??? CHAP.- IV.To Draw a South^ or North Erc^Dedining'Vial^ F Or better illuftrations fake, Iwilld^a^va particular Scheam for this Dial alfo,as I did for the Eaft Recliner; whofe De-clination let it be 20 degrees declining fromthe South toward the Weft, in the latitudeof 51-32 for The Scheam is drawn by the former di-rc(5lions; the Pole of the Plain being at D,declining 20 degrees from S toward W,andthe Plain it felf is reprefented by the LineA B ; the Circuler pricked Line D H P C isa certain Meridian drawn through thethree given Points DPC, whofe Centerwill be in the interfeftion of the Plain A Bjand the Tangent Line for the

hours, whichbeing drawn, whatfoever Z H is in the halfTangents, Z 0 is the complement thereof,in the fame half Tangents. The



??? [ lt;^3 T ^ The Scheam thus drawn, Z H is the Sub-PH is the Stile, QZ the diftance^ from 12, H P Z the inclination ofâ– ^Jridians, or Angle between the two Me-Jfiians, viz,. of-Sie Place P Z, and of theJain P H, found by the following Canons. Bj Artificial Sines ard Tangents. I. Firfifor the Subftile from 12.As.thefineof poZN, tothe fineofthe Declination N C 20 degreesSo is the Co-tangent of the LatitudeP Z 3 8.28, to the Tangent of Z H15-12. 3. For the Stilts Elevation.As the fine oE 90 Z N, to the Co-fine oÂ? the Plains Declination N A 70-0 ;So is the Co-fine of the Latitude ZP3 8-28, to the fine of P H 3 5 -4lt;Jj theStiles

Elevation. 3. For tlgt;e Diflance between 6 amp; 12. As the fine of 90 Z W, to the fine of the' Plains Declination W A 20-0;So is the Tangent of the Latitude NP5:1-32, to the Tangent of A Q^, theCo-tangent of 6 from 12,23-18. quot;nbsp;Or



??? C^4JOrthtU', 'As Co-tangent Latitude ZP 38-28, t?? the fine 90 Z P So.is S. declination W-'J-'A 20-0, totheTangent of Qj\ 23-18. '4. For rfcÂ? Inclination of MtridlanS. 'As the fine of the Latitude Z amp;tothe fine of 90 ZSj So is the Tangent of the declination S ^ao-oo,to the Tangent of ./EK 24-fquot;'the Inclination of Meridians. Or, 'AsCo-fine Latitude 38-28 PZ, to th^fine90PHZ; So is the fine of the Subftile Z H i j-i^'to the fine of Z P H 24.5 d, I M. y. Then having made a Table of Arks ÂŽquot;^the Pole, by this Canon you may find theHour-Arks on the Plain. Thus ; As the fine of 90 P K, tothe fine of theStiles height P H 3 5 -

46 ;I So is the Tangent of the Hour from of fori, Â?1, to the Tangent the Hour from the Subftiie on the Plain, H 1,12-14. ' ' ^nbsp;But f.j



??? J ?ŸutIprefcr thew? y by Tanmtsbcfcircquot;jasfolloweth. thefe rfirni?Ÿtes may befomi by tbe ce-ntral Scale and, Seilor^tbe Canons where'of in brief are thtu ; ^y tbe Triangukr-Qaairant and ScEloriSab?Ÿile. As â€” Co-tang. Lac, 38-28 Z P,To = fine po po-ooZN;^ = fine Declination 20-00 N C,io_ISubftiler iy.i2ZH. Stile. As^Co-fineLat. 38-28 Z P,Toâ€”fine ponbsp;po-oo ZN3 So = Co-fiiiedeclin. 70.00 NA,To â€”fine Stile 3y-4(?Ž PH. ^iflatice betmen 6 amp;As â€” fine D?Šclin. 20- o WA,To = fine of 90 po- o Z W 5SoisrrCT. ofLat. ji-32 N P,To _ C-T. 6 amp; 12 23-18 A (iTangent (?Žlt;5-42. Enbsp;IncUnatioa



??? Inclinations of tMfridtant.M â€” I declyiation 20- o S D,To = fine latitude j 1-3 2 Z ^ iSo = fine ponbsp;po-oo Z S, To - T. Inclin.Merid. 24-56 Â? K. Thefe Requifices are alfo found by th^particular Quadrant, very really and trulyÂ?for thac Latitude the Rule is made for,this manner, I. Flr/f, for the Subftile, Lay the Thred to the complement of t^ÂŽPlains declination, counted on the Azimu^ ^Line, and on the degrees it giveth the Su^'flile .fromi2, counting from 6o|o ontPMoveabk-Ieg. Examflt.nbsp;r The thred laid to 70, the complementquot;20 on the degrees, gives 15-12 for tnSubftik. 2. For tbt Stilts height. Take the

diftance between p6, andth^ Plains declination on the Azimuth-line,aiiÂŽ meafure it on the particular Scale from the beginning, and it fhal^^ive the Angle of the S^es Elevation above the Subftile, 3 ^ z. F0I



??? 3Â? For tht IttclimioH of MerUUnf, ' â€ž Take the Subflile from the particularof Altitudes, and meafure on the^^Â?muth-hne from po, and it fliall give the^Â°iiplement of the Inclination of Meridians^the Angle counting from 90, hej-g 4. To find the Angle hetmen izc^r 6 iTake the Plains Declination from theP'Â?icuiar Scale of Altitudes (lefs by thej^'^^of the Declination, to a Radius equal tic Vnbsp;degree on the par^ tilar Scale of Altitudes), and lay it front ^ On the Azimuth Scale, and to the Com-Hais-point lay the Thred, then oil the Line^j^^^grees, the Thred gives the complemenEth ^ Jnbsp;counting from 60 toward iTr 'nbsp;Dial

23-18. Alio, the rcquifites may be found Geo.'??^etrically by the Scheam, thus 5 Afy I. A Ruler laid from D to H in tli?Šgb, gives F } the Ark CF b the Sub- A Rul?Šr laid from G) to P in the Lim?–I, the Ark AI is the Stiles height. ^ E 2 ' 3. A



??? rsi 3 5. A Rule laid from P to 0, cuts theLimb ac T; the Arfc T E is the Inclinationof Meridians. Or,nbsp;: A Rule laid fromP to K, cuts theliÂŽ.quot;; then SL is the Inclination of McrÂ?*AiaiW.nbsp;.. 4. A Rule laid from D to Q^, ,cut* tWLimb at 6, the Ark C lt;J, is the Angletweeni2and6.nbsp;. J. A Rule laid from D, to the interfeiÂ?'oft^o^' any other Houff line, with thePia'.^A jB on the Limb, gives Points, whofe^ances; from C, are their Angles fromor ,their diitances.from F, or their AoÂ§fro;?? the Subftile. Delinem tiff Dial hj the SiUarf Thm hj any of thffe wajfi, having i^j^fjthe %tquifntSffroced to draw the ^^^thw, Firft, Draw a

Perpendiculer-line on ^^Plain C B, by a Thred ajid Plummet; jif ii^be aSouthDecUner, at themake a Center, as C^ and on that C^it^defcribe the Arch of a Quadrant,as the AtD E on the Center C j dien jn tbat Arch ^



??? Vnbsp;[ ^^p 1 ^ines or Chords lay offquot; from D die Subftiley upon the SubftiieV the Stiles height.I'ndtheHour-Iine of 6 by the Angle be-ween 12 and 6; and draw thofe-Lines asgt;0?? fee in the Figure, contrary to the CoaftDechnation; then draw two Lines paral-to 12, as 6 G, and 12 H; then fit the*i'itance of the Parallels from 12, iti tlie Se-^aftt of the Plains d?Šclinition 20;' -dndout the = Secant of the LatitudeJ*quot;?Â?,and lay it from (?• to G, and from Cthe Line of 12 to F) amp; draw the Line G ^P H, which Line is a to the Hour-liney Â?; then make F G Radius, or the =angeiHof 45 ; and before you prick oftquot;Hours, take out the = Tangent of th?Šquot;chnation of Meridians; and if it reachF to the Subftile,on tlie Line F G, yourdone is true, elfe not.TheÂ?, Take out the = Tangent of jo, amp; ly.and the refpe?Š^ive quarrers, and Sbefore; then n,ake ?“?œ a = Tangent of 4y, and do hkewife as before, in the Hori-zontal and South Dials, and to thofe Pointsquot;raw the Hour-lines required. i J 2.

To



??? % To Vraw the Hottr-llnts qh a North-Diclimg Vial. The Requifitcs, as Subftile, and Stile, In-clination ot'Meridians, 6 amp; 12, are foundthe fame way, and by the fame Rules, as tncSouth Decliners are done. But when yÂ?come to dehneate the Dial, there is iojquot;ÂŽalteration ; which I conceive is beft feen Man Example, as Northeaft declining 3f deg*l,at. f 1-3 2, at London. Firft, as before, draw a PerpendiculeÂ?quot;'line for 12 a Clock, as A B ; then aboutthe middle, or toward the lower-part of tnSLine, as at C, make a Point for a Cent^)as C ; then on the Center C defcribe theArch of a Circle, that way, from the Pquot;ÂŽA B, as is contrary to the Coaft of declinÂ?'tion, as if the Plain declmes Eaftward, ^here, draw the Arch Weftward from Aas B D; and the contrary way in North''wtft plains y and on that A) k lay downth?Subftile from 12, and the Stiles height abovejhe Subftile, and the Hour of d, by theAngle of 6 amp; 12; and;then, by thofe PpJi^'^and the Center, draw thefe Lines.

Then,at any diftfince, draw a LineJ2; ( cr A B ) as the Lme E F, and maKe



??? M, ,nbsp;J 'quot;at diftance a = Secant of 3 j-, the dechquot;- Ration i the Seftor fo fet, take out the = ^cant of the Latitude y 1-32, and lay it on ^ne Parallel-line from 6 to 9, then make the meafure theCompafs ftandsar, a ^ Tangent of 45 ; and take out the = tangent of iy-30, amp;c. and lay them both yyes from upwards and downwards ; ''fo, for the hour of 10,as the Sedfor ftands* out the Tangent of lt;Jo, and turn ft 4 times from 6 on the Line E F ; and (when wantit) the = Tangent of 75-, and that alfo 4 times {lom 6, for ti 4 ^'ock-line; and then by thofe Points, ^taw Lines for the Hours required. To E 4



??? CHAP. V. To Draw the Hour-Lines on ^' 'Dial falling near the Meridi-an^whoje Stile hath hat a fnt^^Elevation^ and therefore ^^Center. /-plt;Hc former Examplts may be fuflicki^^to the confiderate, to draw any Er^^Declining-Dial having a Center ; butthe Stile happens to be lefs than 15 deg. Â°Elevation ; then, if it be not augmentedcatling away the Center, the ufefulnefs, aquot;Â?handfomnefsof the Dial is loft; nowyou draw the Dial by the former Rules.oÂ? ^Table, and cutoff fo much, and as manVHours as you care for, the work is 'fjrrned. But then you (hall find, that long and Lines will be wanting for a fmall C)'^*'quot;nbsp;there'



??? ^I^erefore I prefer this way following by tlii^Â?or, general in all Dials. Lat. 51-32 dlt; mi.S.W. 80-2 yI Sub. 38- 4! Stile i 12 38-51i I.M. 82-3075.00 12 ArchasBD; and inthat Arch, or ratheroff ,1 .nbsp;Tangent-line, lav die Subftile from B to D, and draw theA D, as an obfcuie Line, for the prefent only 67-30 I 60-0052.30 245-0037-30 330-0022-30 415-0010-30 5 00-00._ 07-30 6 15-C022-30 730-0037-30 8 Firft, on or near theNorth Edge of thePlahi, in far South de- â– cliners, ( but near tothe Souch.edge of thePlain, in far North,' decliners) draw a per-pendicular. Line, re,)refenting the Hour,ineofi2, as the LineA B in our

Bxamfle,being a Southweft de-clining 80 deg.25 min,then,in the upper-partof that Line, in Southsdecliners; or about themiddle, or lower-partin Norch-declincrsjap-point a Center, as hereat A ; then upon A,aj a Center, as large asyou may, draw an



??? only to be feen; and upon that, theStile-line, as before: Then at any convenientplaces, as far frOm the Center as you can,' draw two Lines Perpendiculer to the Sub-ftile, as the Lines C E, F G, for two contin-gent Lines, (antiently and properly foled) ; then by the Inclination of Meridians,by thÂ?direÂ?lions in the Eaft and Weft Rc-eliner, being the 7th Dial in the zd C^aftf*make the r^^/* of Hour-Arks at thePole^by fetting down againft 12, 82-30; anÂ?taking out 7-30 for every half hour, ^nyou come to 06 at the Subftile ; and thequot;by adding 7-30 for every half hour, and *7for every hour, to 8 4, as long as the S^nfhines; which in regard it

falls on an eyequot;^half hour, is th? moft eafie, and fits the Pon'^^in the Tangent ready made for houis an'Â?quartersÂ? The next work, is to refolve what hou^^fhall come on the Plain, as will be befttcrmined by the difcreet Orderer, or Si^^^veyor, or experimental Dialift, as hereand I; and for thofe two hours, mark thenpper contingent Line in two places whe'^^you would have them to be, as at E and C Â?then take the â€” Tangent of 37-50 forfi-om the fmall Tangents, and add it to tne.â€” Tangent of 67-30, the Tangei^t tor i)



??? behold I ittnaLs7hcl-Tang.of72.33; Thetiy ^Take the whole fpace C E, and make it a[^Tangent of 72-? 3 ; then take out theg- Ungentof 67-30, and lay it from C toÂ? aid take alfo in the fame common-lineS^t againfi the fmall Tangent of 37-30,^quot;ichis in the large Tangent lo-jo, thejr Tangent of lo-yo, taken for 37-30, be-2^idfromE, the place for 8, will meetfn fH; which Point H, is the true placeJhe Subftile, to fit and fill the Plain,'th the hours determined. ru . Seaor fo fet, Takeout all the =them L^^ above 4 J, as in the Table, and layE .quot;J the right way from H, toward C, andand f quot; ^^^^ = Tangent of fmall 45 ; 'etting one

Point in H, ftrike the touchTa^ as at 15 then make HI a =^^ngentm great 4^, and take out the = C f5 h? ;nbsp;both wayes torn H, becaufe the Subftile falls on an even Draw the Line HK, = to the firft Line hart ^^^ Subftile; then make H Kaaiiw, or the Tangent of 4^, and takethe Parallel Tangent of j-jd, the Stiles height,



??? height, and lay it from K to L; then H I, the firft Radius, and fetting one Po'quot;in L, draw the touch of an Ark as by M Â?then draw a Line by the Convexity ot tnArches by T andM, for the true Snle-hne. ; Therfinbsp;. . Take the neareft diftance from the WUVK,to the Line IM, and make it a Ta''gent of 45, the greater Radius, and tasout the =: Tangents, as m thtTatle^ ai^lay them from K both wayes; and tBlaftly, by thofe Points draw Lines fromhours recuired.-nbsp;^ Notey'Thzz if in ftriving to put too ma''hours, the lum of the two extream hoquot;^come to above it will make the hours ^^^Â?lofe together, and put you to much m . ^Ifo me, If

your Rule prove too feJ^Jthen take the half of the fum of bothTangents, and turn the Gompaffes twice-^^,^AifÂ?, If yoii be curious, you may quot;-'e ^^Natural Logarithm Tangents, inftead or tLine of Tangents, but this will fa^e ve ) well-nbsp;gt; -Â?lt;Â?311 This is a gfiieral way 6f augmenting ,manner of Dials, when the Stiles heigj^low, as uader ij degreesand Â?s reaway,as you fticet with m anyfoeveti.



??? CHAP. VI. To Draw the Honr-Lims onclining keclmn^ Di^ls^ p O R the conipleat and tr^e drawing of* thefe Pyls, that youtpay pjMiily feisAflfeaions'aad Properties, k \yill be ne-- ^ary tohaj,e aScheam fox every variety j11 whereof, I ftiaU follow the MethodMr. mUt, ofnbsp;his ^rt. / ^b^ews i which will C9nQprehend anyÂ??f Reclining and Piedmi^ Oial, undervarieue? ^^ 3 South R^liiiers, and 5ANortb Rcclinei-s ( the IncUnyig beins theirgfi^s, Â?0 other, as Â?fterwardsis Whereij^J/haUbÂ? very brief, vet fuffioiil^tly plain^59a M?itbÂ?agt;WKalnbsp;and Â?nt^er the, C3iÂ?Jgt;s, by A^-t^amp;iaJ and Na, Jjral Sjt^s and .Tangents,draw theby the Sedlpr, the fifteft Inftrumenc' t^at ufe J WiavothÂ?.occHrrait Obfer, vationsj



??? w 0// / \ 1'------ \ \ ' '\ . / [ vationsi as they come in place, and the wÂ?/by the Scheam Geometrically alfo. li And firft for a South-Declining,dining Dial, declining from the South to-ward the Weft degrees, and recliningfrom the Zenith 20 degrees, bsing lefs thanto the Pole, vix.. falling from you,betweeÂ?the Zenith and the Pole: As theCirlt;:ieA E B, reprefenting the Reclining Pl^'quot;'plainly iheweth P being the Pole, and Z ^heZenith. The manner of drawing this Scheam,plainly Ihewed before, (Chaf.t.) both ge-nerally and particularly for the drawingDials, and thenbsp;there, is the very Scheam for this Dial; wherein you ma/forther confider, That the Perpendiculer-line Esright before you, and when youlfoktight on this Plain that declines Southweft,the North is befc^e you on the left hand,the South behind you on the right hand SSdegrees, the Eaft on the right hand,theon the left; the Line C D the perpendicttquot;*Jer-line right before you, reprefenting thePerpendicuier-line on the Plain, A B ^hÂŽHonzontaHine, Z E the quaimty

ofnation, P F the- Stiles Elevdtionabove thePlam, having the Souch Pole elevated abovethe lower-part- of the Plain, becaufe the^nbsp;North- B



??? North-Pole Is behind the Plain, E G the diJ^^'quot;ce on the Plain, between the Plains pcr-fndiculer, and the Meridian, ( being to beJdEaftwatds, as the Dial-draught fhew-3 befides tlut general Rule before hinted,f^twhenfoever a Plain declines Eaftward,Subftile Line muft ftand Weftward, andjj^ contrary; for the Arch whereon to prickJ^f Subftile,and Stile is alwayes to be drawnthat fide of the Plain, which is contrary^ the coaft of declination) E F the diftancethe Subftile and Perpendiculer, to bejj.'Q.the fame way ; G F the diftance on theu ^Jn, from the Subftile to the Meridian, to is tu^nbsp;' ^^^^FPG, h Inclination of

Meridians; All which are found by thefe Canons Arith-j.^tically, or by the Artificial and Natural^es and Tangents. To find the Diflaftce of i2j from thePerpendiculer E G, or Heriz.on A G, hy^ke fecend Axiome of (JUr. Gellibrand,Viz. that the Sines of the B^fe and Tan-gent of the Perpendiculer are proportio-nal.



??? t 8o 3 tf the Se^or ani QuairanC _, As fine 90 Radius, ZDToTang.ofIleclin.Plain NDSo fine of Reclin. Plain Z E 20-0OTo Tang. of Perp. Sci2 E G 1JWbofe complemencnbsp;AC is che diftance from the Eaft-end of tquot;ÂŽHorizon to 12. As â€” Tangent of N D Jf- oTo = Sine of Z D 9 o- oSo = Sine of Z E 20â€” oTo â€” Tangent of EG 13-28, tj^diftance ciquot; i a,from the Perpendictile'^' 2. T?§ the Vi?Ÿance oÂ? the MtrW^^quot;'from the Pole to the Pla??n, P G, bj ^J'3 Propofitions of Mr. Gellibrand, tquot;Sines of the Sties are profortional totSines of their ofpo?Ÿte Angles. By the Quadrant and Se??orÂ? As the fine of che Per- ?nbsp;g

pendiculer from 12 ^ G B^To the fine of dedinacion GZE ^quot; Msth?Š fineof90 G EZ po-0'he fine of che diftance7nbsp;. .che Meridian, from the gt; GZi^lain to the Zenith â€” j



??? ['S?? jAsâ€”,fine 90- o GEP,^o = fine 3S- o GZEj= fine 13.28 GE, h-om 38-28 gives PG 14-33. Â? Which being taken from 38-28, the di-Â?nce on the Meridian from the Pole to the Ijenith, leaveth the diftance on the Meri-2'an of the place, from the Pole to the-'ain, viz,. 14-3 3, as a help to get the next, 3. To fini the Height of the Stile a- hovt the Plain P F.In the two Triangles Z G E, and P G F,^hich are vertical^ by the f?Šcond Conf?Šra-fy of Mr. geUtbrand j If two Perpendicu-er Arks fubtend equal Angles, on each fidethe meeting, then the Sines of their Ihiy-Pothenufaes, and Perpendiculcrs are pro-portional, ( and the

contrary ) j for theAngles Z G E, and P G F are eaual Ar.gledandZE,andP F, are both two per-Pendiculer Arks on the Plain A B. ;Therefore, As the fine of the Hyppchenufa G Z, to the fine of the Perpendiculer Z E jSo is the fine of the Hypothenufa P G, toithe fine of the Perpendiculcr PF, andthe contrary. Fnbsp;Thm



??? [ 7%tÂ? ihtUi \fj the QuadrMt ??ni St?›tf?Š As fine of the Arch of the'pMerid. from the Zenithgt; ZGto tl?Že Plain,nbsp;J To fine of the Reclination Zt 20 ooSo is the fine of the ArchOon the Meridian, fromgt; PGthe Pole to the Plain jTo fine of the Stiles height PF si'^S As. 'ToSo :To. - fine of PG 14-3 J; fine of ZG 23-58fine of ZE 20-00-fine of PF 12-13 4. n find tht V'tfiMce ef the Snbfl*from tht MtridUnj G F. In the fame Vertical Triangle, having thffame acute Angle atthe Bafe, theTangeÂ?'Â?of the Perpendiculers, are proportionalthe Sines of the Bafe, by the f?Šcond Ax'toi^of Tbcrtfort't



??? Therefore, hj tbe Quairant ttni ??tUtrl \ As the Tang, of the Redin. ZEnbsp;ao ?–To thefine oftheDiftance^ on the Plain, from thegt;GEnbsp;13-28Perpend, to theMerid.j So is the T.of the Stils height P pnbsp;12^ i a To the S. of the Subft.fr. 12 F Gnbsp;7-j 8 As.â€” fine of G?ˆ 13-28To =:Tang. ofZE 20- oSo=TangiofPF 12-13!Toâ€”fine of FG 7-58 j. TÂ?find the Angle between tbi tm Me^rtdi?¤nsy of the Place and Plain j\a. th?ŠPF G. , .?Šy the third Propofition o??Ut.Gt?œlbrani,quot; Â? proved j That the Sines of the Sides areJ'ofgt;ortionaI to the Sines of their oppofice,^quot;gles, and the eontrary^ ^Therefore, by tbe

Quadrant and SeUorl the fine of the Dift. on the7- Merid. from the Pole to PlainjPG 14-3 ?Ž?§O the S. of 90, the opp. Angle PFG po-00^ is the S. of the Subft. fr. 12, F G 07-58the S. of the Inclirt.Merid. F P G 5 3-2 8Fanbsp;M



??? [ m As fine of the fideTo = fine cf the fideSo = fine of the Angle ou - lllic: ui Â?.lienbsp;y^ w-Â? - To â€?â€” fine of the Angle 33-28 F P quot;The Angle between the 2 Meridia''Â?' By Angle of Inclinations of Meridia^^Â?make th^Tahlt of she Hour-Angles at t^^Pole, by theDirea:ions,aÂ?p.2. which be^ing made as in the Ta^e, draw the Dial fthis manner j 'Upon A B, theHoriz-O'^tal-line of your Plain, d^fcribe the femi-circle AE^'and from the Perpendicquot;'ler-line CEof thePlaquot;^?lay off 13-28 Eaftwar'lfor the 12 a clock Line,the Plain, or the comply'ment thereof 7^-32, frquot;^the Eafl.end at Bto , ^draw the Line C â€? ^^ASet

further Eal|'ward from 12,diftance of the Subftquot;from 12, to F, anddra^^^Che Line CF for the Suf'ttftc; and beyond tba^ 67-y8 FCr po-00 PFG



??? rnbsp;[ 1 et off from F 12-15,the Stiles height aboveSublfile to G, and draw C G alfo.TheÂ?, . . Draw a contingent Line perpendiculer toSubfl-ile C F, as far from the Center asyou can, as the Line Fi I; then take the^eareit diftance from the point F, to the Line^G, and make it a = Tangent of ; then^he Selt;S:or being fo fet, take out the = Tan-B^nts of all the Hour-Arks in the Tahle, and 1 ^y them both wayes from F toward H and'as they proceed ^ then Lines drawn fromy Center C, and thofe Points fliallbethe'^ouis required. Or, Having in that manner pricked dow;i dift Â? 6 amp; 3 (or any other Hours 3 hour? ant) draw two Lines on

each fide 12â– to 12, and meafure the diftance from 6 fo ^ 3 in the=, and lay it from C the Center ^Â?theLineiZi quot;Oranbsp;' and by thofe two Points ^l^aw a third Line, = to the 6 a clock-lme; lt;^-3, and 12-3, made a Tangent of ftiallbe the two Radiufles to lay off the ^'JMines fi-omd amp; 12, as before in the ymer Uials. And the = Tangent of In- 'quot;ation of Meridians,doth prove the truth J your Work here alfo, as well in the^eclir - Bitt uners Ered.



??? [ 1 Bm ftoU, That this Dial is better to bejiugmented by the loling the Hours ot ÂŽand 9 in the morning, which makes theHours more apparent, as you fee. yilfoy theRequifites formerly found, mayGeometrically be found by the Scheam, be-ing large and truly drawn , as beforeIhewed inthe other Dials, Thta,nbsp;, X. A Rule laid from Q, the Pole-point oÂ?the Plain, to G the Point of li on the Plan'Â?gives in the I.imb the point 12 ; DJ3-28, is the diftance of 12 a clock-line djthe Plain from the Plains perpendiculequot;^^line Z. D, ( and to be laid from the perpe^^diculer-line on the Plain Eaftwards inthÂŽDial); and the

diftance on the Limb frquot;^â€?A to 12, is the Meridians diftance froni th^Eaft-end of the Horifontal-line on th?Plain, namely 76-32.nbsp;. 2.nbsp;A Rule laid from CttoF,on the Litnquot;? gives the Point Sub, for the S^bftlle ;the Ark Sub. 12,7-y S, is the diftance froÂŽor the Ark Sub. D 21-26, the diftanlt;^^fropi the Perpendiculer. 3.nbsp;A Rule laid fromQjo 6, the p'^^ÂŽwhere the 6 a clock hour-line on the Sche^,cuts the Plain, gives on the Limb the Po'quot;l^,theArk6 13,25-38, or6D,38-JoÂ?'Jhe diftance of the Pgur^Jine of 6 o^n JJJJ



??? [ ] ^lain, fromthcHour-linc 12, ofthePer-pendiculer.4. A Rule laid from V, the Pole-pomtthe Circle QF P, toP 8c F, on the limb,Sives two points IK, and the Ark IK is theStiles Elevation 12-13, f. A Rule laid from P to Y on the limb,gibes the Point M ; E M is the Inclinationof Meridians : or, a Rule laid from P,to theinterfedion of the Circle PFQ , and theEquinoaiaHine, gives a Pomt ui the LimbÂ?ear C, which Ark C S, is more naturallytbe An^le between the two Meridians, 33-28. Or, If you like the way of referring thisPlain to a new Latitude, and to a new De-clination in that new Latitude, Then thuibj tht Sebum A Rule laid fiomE,toPand

G, intne Limb gives L and O ; the Ark L O isthe complement of the new Latitude, beingArk P G, the f?Šcond requifite, in theformer Calculation being 14-33Â? the di-ftance on the Meridian from the Pole to thePlain. F 4nbsp;7-A



??? r 88 T 7. A Rule laid from G to Qj5n the limb)gives R, the ArkS R is the new decUnation in that new Latitude, 3Z.37.Â? Or elfe find it by thit %ule ; As fine of 90, to the Co-fine of the Rccli'nation, or Inclination ; So is the fine of the old Declination,the fine of the new, in this Examflhbeing 32.37, and generally the faÂŽÂŽway as the old Declination is. Only obferve. That when the North-pole is Elevate'^on South Recliners, you muft draw theiPas North-decliners; and North-weft an^^North-eaft incliners, that have the South-pole Elevated, you muft draw them fjSouth-eaft and Weft-decliners, which willdireft as to the right

way of placing tbÂ? Subftile, and Hour of lt;J from 12. In this place I fhall alfo infert the generalway, by Calculation, to find the new Laci-t|jdc, as well as new Declination; ffbif^



??? which is thtu ;As Radius, or Sine of po, to the Co-finC of the Plains old Declination ;So is the Co-tangent of the Reclination,orlnciin. to the Tang, of a 4th Ark.ThfÂ?, In South Recliners, and in North Ineli-get the difference between this 4thand the Latitude of your place, andcopiplement of that difference is theLatitude : if the 4th Ark be lefs thenold Latitude, then the contrary Pole is~'evated; but if it be equal to th?Š old Lati-^de, it is a Polar-plain. But in South Incliners, and inMorthRecliners, the difference between the 4thand the complement of the Latitudethe place ( or old Latitude ) fhall be thefew Latitude, when the 4th Ark and

oldÂŽtitude is equal, it is an Equino?Šhal-pl^in. Thw this Example i As fine po, to Co-fine of 3 j, the old De-clination ; So is Co-tangent of 20, the Rcclinationtonbsp;for a 4th Ark; from which taking J1-3 2, the old Latitude, refts 14-31,



??? Enbsp;. ?•4-31, the complement of the new Lati-tude, which will be found to be 7^-2?, tquot;ÂŽnew Latitude. By which new Latitude, andnew Dech'nation, if you work as for an Ereft Dial,yoquot;ihall find the fame Requifices, as by the iot'mer Operations you have done ; and thediilance of the Perpendiculer and Meridia^^wiU fet all right. Second Variety ef South ReclinerStreclining jufi te the Pole, ' 1. The Scheam is drawn, as before,to thÂŽfame Declination, and the fame way, degrees Weftwardj and reclines 33-3 Â?Now, to try whether fuch aPlainbejuftÂŽPolar-plain or no, ufe this Proportion : By the SeUer^ As the

fine of 90 . DA po- oTo Co-fine of Declin. NA yf- cgt;So Co-tang, of Reclin. DE y 6-5 7To Tang, of Latitude N.??* fi-ja AS



??? As Co-l??ne Declination N A jfj-o??To = fine ofnbsp;AD 90-00 Sois=Cortang, of Reclin. D E being taken from the fmall Tangents,To â€” Tangent ofnbsp;NP fi-j? being meafured from the Center on thefame fmall Tangents. Which4thArk, if it hittoberightthc??-atitude, then it is 9 deglining PoJar-plainjÂ°relfeno??. If you have a Declination given, t6^vhich you would find a Reclina??on^ake itPoIar, then reafpnthus.- By tht StElor ;As tbe Co.fine of theOeclin. A N 5 y- ??To the Radius or Sine of AD 90- oSo is the Tang. of the Lat. P N f 1-32To the Co-tang,of the Reclin. D E i As--Tangent of N P yi-jo To = Sineof AN fy-00So = Sine of

AD 90-00 To~Tapgcntof DE 5 . II



??? 19^1 . If theReciination were given, and the Declination required to make it a Vohhthen the Ginon may be thus; By the StBor ; As the G?´-tang.of the RecUn. D E To the Radius'or Sine ??f' hT) 9Â°'Â°Â° So is the Tang, of the Lar. N P 5:1-3 ^^ To the Co-fine of theDeclin. N A f As â€” Co-tang. Reclination 5 E f. To^rfincofnbsp;ADpo^oquot; Ho â€” Tai^.pf Latitude N D j To = Co-fine of Declination N A j j-o'^ ^ut hjthe Scheam, thefe three Operatiquot;quot;^, arefonaihj?¤xavcingthe Seheam. 1.nbsp;For if the Line or Circle, reprefeiit-4tig the Plain, cut the Pole P, it is a FolÂ?f'Vial. 2.nbsp;If AB, rhe Co.declination, be

given?then draw tli^ Circle A P B, and it gives E jthenZE is ?§he Reclination, meafured b/half Ta.ngents ; or a Rule laid from A to ^on the Limb, gives an Ark from B ; whichTnealyred on fit Chords, is the Reclmati-on. . 3.1t



??? , [ pn . 3. If P, the pole-point, and ZE rhs .^Â?chnation, be given ; then,, with the di- â€?^ance Z E, on Z as a Center, draw an Arfc -^'aCircle.in that Quadrant which iscqn-t^ary to the Coaft of Declination, obferving. letters in the Scheam; then by the^onvexity of that Ark, and the Pole-pointfj draw the Circle P E, cutting the LimbInto two equal parts, which are the pointsSt B, the declination required. This being premlfed, there are tHo thingitequlfue to befoMnd, before jou cm drayvthe 'Dial, viz. the Sttlflile from thtPerpendlctiler or Horlz.mj and the In-clination of (Meridians. 1. And Â§rji forthe Subftile, by the 'Se?œori the fine

ofnbsp;PEZ90-?“ fo the Co-fine of the Lat. P Z 3 8-28the fine of the Declination P Z E 3 j-0010 the fine of Subftile from Perp.P E 20-54 As â€” fine of Declination PZE 3f- ??*o=:fineofnbsp;PEZpo-o ~ fine of Co^latitude P Z 3 8-2 8fÂŽ -r: fine of Subftile from Perp.F E 20-54 The



??? C 94 1 the diftance of the Subftile from th?ŠPerpendiculer, whofe complementis d??e Elevation above the Horizon. A Rule laid from P, gives I j D?•|s 30-54. 2. Fartbt Inelimlonef Mmiians^faji Bj the SeElm As the do-fine of the Latitude PZto the fine ofnbsp;PBZ SothefineoftheReclin* ZETo the Co-fineof Incl. Mef. ZP E^Whofe complementnbsp;Z P Qjii-^i is the Inclination of Meridians required* As â€” fine of Reclinatiort Z E 3 |To = Co-fine of Latitude PZSossfuieofponbsp;PEZ 90-0Â° To â€” Co-fine of Inch Mer. Z P E tf x-i^.Whofe complementnbsp;Qp Z 28-4^ is the Inclin. of Meridians required. Or,nbsp;, A Rule laid from

P to Y, gives M; Eis,28-45, the Inclination of Meridians. The Scheam being true drawn, which be-ing one degree and 15 minuts lefs than 30,the quantity of two hours, I fetsainil2; and by continual addidon quot;t . â€?i-



??? [ PS i jj ^Cg. to I-If, and che increafe tfiertof,JJJ^^eup the one half of my TatU, as fol- w Agaltly If I take ly, the quantityin degrees of one Hour, outof 28-1 y, the Inclination ofMeridians 5 there remains15-45, fornbsp;on the other-fide of the Subftile. TbfH again, by continualaddition of xj degrees to13-45,nbsp;^^ inaeafe thereof, I make up thfrotherhalf. Or elft, Againft 12, fet28-45,nbsp;^S ceflively to it, amp; its increafe,till it come to 90 ^ Tbtn, to13-45, the refiduc of 15,taken from 28-45 5 ^Sas often as you can to 90,and ^ â– P'^thus is the Tahlt made. To draw tbe Vial. Firfli Draw a perpendicu-lerLine on your Plain, asC B, by crofling the Horizon-tal-line at Right Angles; then / / ^v / / \ i^A \ / / \ 7^ \ ] / / \ At yB



??? [ ] . rftlieii ffotti the perpendidJer^L-iiie by ^from the upper-end, toward the left-haÂ?(as the Scheam direfts, ZD being tbele'Jpendiculer, and Z N the Meridian, aÂ?oE P on the Plain, the diftance between, bejing toward the left hand ) 20-y4, .Subftile-line, as CD; then on that(any where) draw two perpendiculerquite through the Plain, crolTing the Su 'ftile at right Angles, for two ]^uinolt;3i2'lines, as EF,amp;GH.nbsp;. Then confider what hours fhall be putyour Plain, as here is convenient, from ^^in the morning, to 6 afternoon; ( th^'^Athe Sun may ftiine on it from 8 to 7, Â°then the Lines Will be too clofe togecH^^and the Radius too fmall). And alfo wbe^you would have thofe two utmoft hoursbe, as at E^nd F on the upper Equinocfti^ -line; or, at.Gamp;H on the lowtr contnVgsnt-line. Thtttynbsp;. .. Take the--Tangent of 5 8-4^, iquot; ^^ TMtiox 10, and add it to the â– â€”- Ta jjgent of di-if for lt;J, on the Line of fquot;^^^Tangents, and you fliall fee the Compa''point to reach to the Tangent of 73-f ^ mfum of

both the two extreann hours, .w^happening under will be fonvcn^^



??? t P7 ]in their diftances aflunder;.nbsp;Thtny Take the whole diilance E F, or G H, and^ake it a = Tangent of . then thelettor fo fet, take out the = Tangent of, and lay it from the point E to 1, oaJ^e Equino6lial-linc ; Alfo, take out theâ– ^.Tangent 6i-if, and lay it from theF ; and if your work be true, it muft^^eds meet in the point I; then draw theJr'ne ik for the true Subftile, and fromhence lay the = Tangent of 45, to draw anear y, for the Stiles Elevation, paral-the Subftile; for being aPolar-it hath no Elevation, bu' what youP safe to augment it to, as herefrom I to L.TheÂ?, As the Se?ŠVor ftands, prick on all thehole hours, halfs, and

quartcis, according0 the Numbers m your Tthle, at leaft thofebe above 45 i and for thofe under 45,^ alee r= Tangent of 45 m fmall Tangents,^ Tangent of 45 in the great Tauge ts,then the Se?Šfor ftiall be fet to that Ra-l??s, which is moft convenient for your ufe. ti â€? That this way of Augmenting the Scile,quot;general mall Dials. G 3. Tht



??? [pn 3Â? Tht third rarietj of Sottth'Rccliners. The next and laft kind oi South Reclli^^'Â?re fnch as recline, or fall from you bclo^the Pole, vlt. have their Plains lying betweÂ?quot;the Pole and the Horizon, as by the ScW^is mcrre apparent. In which w??rk, the drawing the SchcanjÂ?and th?Š things required, are the fame as'the firft Example) as the Figure, andlowing words, do make make manifeft. The Example'^ers,- is of a Plain thatdines from the Sooth toward the Weftdt^rees, and reclines upon its proper A^'muth^ E, 60 de2;rees from the Z-enith. ^- I. â€? Having drawn the Scheam, thentÂ?ffbr'the diftance of the Meridian

from tPPcrpcndiculer, or Horizon. By the Se??or,or Quadrant. As the fine ofnbsp;ZD To die Tangent of Declinadon N D 35'quot;So the fine of Reclniation Z E 60-0^To the Tang, of Perp.amp; Mcrid. E G 31-Â?^ ' .nbsp;- A'



??? Tangent of Declination N D 3 ?’-00ZD po^o Â° fine of Reclination Z E do-oo/O â€” Tang.of perp,amp;Merid. EG 3i_i2 Whofe complement is 58.48 AG, the''Utance between the Weft-end of the Hori^Â°atal-line, and the Meridian. Or bj tht Scheam; A Rule laid from Qjo G, cuts the limb^} then D L, and A L, are the Arks re-H^'red i D L from Perpendiculcr, and A LHorizon. To find P G, the Ark on the Meridi-an from the Pole to the Plain. .nbsp;tht StBor. Torquot;quot;' .nbsp;AD po. o j^oLo-cang. of the Reclin. D E 30. o r^-hne of the Decimation A N c c- o fang.ofdift.Plain amp;Horiz.N G 2^9 Yo ^ Co-tangent Reclin. ED 30- o So

Cnbsp;A D po- o fine of Reclination AN cc- o^ Tang.dift.on Mer.P.Hor.NG z^-ip Gznbsp;Which



??? [ too ] Which being taken from MP p'PÂ? leavethG P 26-13^ the diftance on che MÂ? ridian from the Pole to the Plain, or tocomplement of the new Latitude. Or,nbsp;. 5 A Rule laid fromE, to P and G, gJVJon the limb 2 Points, whofe diftancetwecn,is 2d-i3, the Ark required. To find the Stiles Elevation abovethe Plain, By the SeBer.As fine dift. Merid. Horizon. To Co-fine DeclinationSo fine dift. Pole to PlainTo fine Stiles Elevation GAAN GP 26'Â?? As â€” fine of GP itf-if'To-fine of GA 58-4Â?So =: fine of A N .55-00To â€” fine of PF 25-02 Being found by the Scheam,Rule from Y, to P ^ndF, on thegives the diftance

between being 2 j-02,Stiles Elevation,



??? 4. To fini the SnhftiU from 12. Bj the SeElar.Co-tang, of the Declin. AN yj-oofo S.dift.onMer.fr.Pl.toHor.NGTang, of the Stiles height quot; ~ PFFG As 2y-028-oy O S. of the Subftile from 12 â€” Co-tang.ofDeclin.PlainAN fy-00=:S.dift.on Mer.fr.Pl. to Hor.NG 25.19YÂŽ ^ Tang.of the Stiles heigh: P F 25-02^ 0 = S. of the Subftile from 12 F G 08-03 By the Scheam, a Rule laid from Q^, to^ and F on the Innb, gives L and M 8-3 ; elfe, the A.k M D,'is the diftance of thequot;Oltile from the Perpendiculer 23-19. Squot;Â? To find tht Inclination of Maidia iS, BjthtSeUor. ^ the fine of the diftance. on py Mer. from Pole to Plain T^ 0 the fine of

the Angle G F P p 0-00lÂ°thefineofdift.of$ub.Fi-.iz GF 08-03the fincof the Incl.of Mer. GPP 18-27



??? C 102 ] As finenbsp;GF 08-0J To 1= finenbsp;PG 25-19 So = finenbsp;GFP 90-00 To â€” finenbsp;GPF 18-27 By the Scheam, a Rule laid from P wQn the limb, gives O, the Inclination of Meridians, by help ^which, to make the Tahlt Â?f Hem-Arlu ^the Pole, as before is fhewed, and as in ^^Table following. 12 18-2710-573-27 4-P3 quot;-3318-03 34-03 48-03 f^-33^4-0371-33 78-038- 31-27 6 Subft,4-58 quot;-Jf20.35 32-45 7nbsp;8lt;J-33 8nbsp;78-2770-sT 10 II 12 55-5748-2740-5733-2725-57 J8-27gt;20 63-27 4Â° 25-3^tJ-338- 3 if



??? [ 1To drav the Dla!. Pirftjfor the Affection s,confult tlie Scheam,^'fherein, laying the Perpendiculer-linc C D'â– 'ght before you, you fee that the Subftile,^nd the Meridian, are to be laidfromthePerpendiculer toward the left- hand, the^ibftile lying between the Perpendiculerthe Meridian, and the Stile or Cock of^'^e Dial muft look upwards, the North-Pole being Elevated above this Plain, which^ill guide all the reft. TheÂ?x Firft, draw the Horizontal-line A B, andC as a Center raife a Perpendiculer, andK Â°ff by Chords, Sines, or Tangents, theJ^eridian or 12 a clock Line, the Sub-^'le, and Stile, asexa6fly as you may; andJ'^aw the

Lines 12 C, Subftile C,. andStile C.nbsp;â–  . ,. TheÂ?y . As far from the Center C,. as youccmve-quot;lently may, draw a long Line perpendicu-to the Subftile, as the Line E H F; tlienlifting one Point of a pair of Compa/Tes inopen the other till it tough the Stile-line^^ 'he neareft diftance. G 4nbsp;ThcKj



??? 1104]Then, Make this diftance a â€” Tangent of 4^1and take out the ^ Tangents ofevery who'^Hour, as in the Table, aUar as the Tangedof 76 wiU give leave; and then from tÂ?ÂŽCenter C, to thofe Points draw Lines forthf^even whole Hours j then to any one whquot;'^Hour, as fuppofe the Hour-line ofdraw two = Lines equally diftant on botÂ?^fides the Line of 3, as IK, L M,Then, Count any way 3 hours, and 6 hoUifrom 3, as here 12, and p, lo as the =1quot;^â– may crofs the 3 remoteft hours, as here yf^fee p and 12 a clock Hour-hnes do crofs tn= line at I and K ; then take the diftan^^IK, and lay on theHour-lmeofto N,

and draw IN L = to p C ; Wln'^J' Work doth conftitute the Parallellograquot;^KILM. Then Uftly,Make KI, andNI,= Tangents ofand ptickoff every hour, half, and quarts,(aifd minut if you pleafe) on the two LirÂ?^'^I K, and IL, from K and N both wayes, ^before is already fhewed w the Erecl V '



??? [loy]Note alfe, - That to fupply the defedl on the otherpjte, when the point M falls out of theJ, Â?in, the diftance from I,to the Hour-point'â€?â– om 1virill reach from L to and from Ilo, from L to 8. This is general in all^lals. Â? -dlfo note. If you like not to lay off the^tft Hours by the Tangents, having madeJh^ Tui/e, as before, you may foon find the|^Â°tir-Arks on the Plain for 3 Hours, asquot;^quot;â– e 12, and 9 ; Or, 4, i, and 8, whichJ^'ould have made the Parallellogram moreand confequently more better, andto draw the reft by the Sedor. Thusmay fee how your Work accords; The^ay by the Table and Contingent-line,

andWay by the Seftor on the Parallellogram,bv Calculation, amp; at laft ufe the MyfteryDialling made plain and ready, to an ary capacity. North quot;Declining J^diners, .The other kind, viz.. North Declining^eclinersjhave alfo three Varieties; as thofe,Tliat fall back or rtdine between the Ze-nith



??? f ] nith and Equino6^ial: ad. Thofe that ^dine to the Equinoaial : And 3d. Thoi^that recline below the Equinoftial. A''firft of the firft Variety, reclining lefs thÂ?quot;to theEquinoftial. The drawing theScheam, is the fame ain the former, except in the placing of tf^Points and Letters i For firft, thefe Plaquot;^behold the North-partof the Horizon, aquot; Jthen when you look on the Plain, the So^tis before you, and the Weft on your rig'j''hand,and the Eaft on the left; thenSouth and North are alwayes oppofite, ^the point P, reprefenting the Elevated P^'of theplacc, which with us being Norfquot;^^muft be placed towards N

downwards,before in South Recliners it was upwards- uc It is neceffary in the Scheam, to drawEquinodfial-lme, by laying the half Tan-gent of J 1.32 from Z to^5 thentKe'^'cant of 3 8-28, the complement of Z E, la'from iE on the Line S N, ftiall be the Cequot;'ter to draw EiEW for the Equinoitia'' Circle.nbsp;c J lie Thus the Scheam being drawn,to find tP Requifices, thtu j f'^



??? ??. For the ^Meridians Elevatm, or dLfianct frem the Ptrpendieuleri A G, or ge By the SeeHor, fine 90 RadiusTangent Declination Plain^ fine Reclination Plain^ 0 Tangent Merid. amp; Perpend. Z D 90-0SD fj-oZE 30-0GE Z6.Z ft^ â€” Tangent of Declin.io=:fineof RadiusSo; To SD yy- oZ D 90- o fine (^Reclinationnbsp;ZE 20- o â€” Tang, of 12 from Perp, G E 26-oz .Whofe complement AG, Â?Sj-yS, is the^^fidians Elevation above the Eaft-end ofHorizon. Ky the Scheam, A Rule laid from Q^to G,the Limb gives L ; then D L and A L arcArks required. To find the Diftance tn tht Meridian^from the Pole to tht Plain G P.



??? [ xo8 1 By tht St?œer.As fine dcclin. of the Plain G Z ETo fine dift. of Mer. amp; Perp. G ESo fine of the Radiusnbsp;GEZ 9Â°-Â°Â° To fine of dift. on Merid. 7nbsp;,-pj fromPoletoPlain ^ ^^ ^ As â€” fine ofnbsp;G E Z 90- o To = fine ofnbsp;GZE yy- o So = fine ofnbsp;GE 26- 2 To â€”. fine ofnbsp;G Z 32-03 Which added to 38-28 ZP, makes Â?^PG P co be 70-31. Or, By the Scheam, ?‡Rule laid from E, to P and G, gives ofl tquot;ÂŽlimbrf^j the Ark is 70-31. 3. To fini the Stilts height AbovetheFlain PF. Bj tht SeUor. As fine of diftance on MerG Z from Zenith to the Plain \To fine of the plains Reclin. Z E 20-0^So fine cf dift.

onMer. fromquot;^ GP Pole to the Plainnbsp;^ To fine of the Stiles Elev??t. PF 37-quot;*above the Plainnbsp;j A'



??? [l?´p]As theâ€” fine G P 70-31 fothe = fine GZ 32-0?^fhe=fine Z E 20-00w -Totheâ€” fins FF 37.01.the Scheam.A Rulelaidfrom Y, toPandF, on fhc^itnb gives c and dj the Stiles height. 4. To find iht difiante oftbt Suhfltlefremtht Meridian G F ; when it is abovt90 deg. takj the comp. to 108 degÂ? By the SeBor. Tangent of the Reclin. Z E 20.00Tofine of dift.of 12 from Perp, G E 26-02So Tang. of the, Stiles Elev??t. FF 37-01To fine of the Subftile from 12 G F 65.24 As â€” finenbsp;EG 26-02 To Tangentnbsp;Z E 20- o So=:Tangentnbsp;FF 37-01 To â€”finenbsp;GE 65-24 Bj the Scheam.A Rulelaid from Qjro G

and F, gives on^^e limb L F, the Ark required, y. To



??? [ quot;O] y. Te fini tht IncUttatleÂ? ofMeri*Hans FPG. B; the St?œor,As fine dift. on Merid. fromquot;) G P 70-3* Pole to Pkinnbsp;J To fine Radius oppofite Angle GFP 90-So fine dift. on Plain from 12 7 G F tff-^-f to Subftilenbsp;?’ To fine of the Inclin. of Mer. G p F .74-J ^ As â€”fineTo = fineSo = fineTo â€”â€? fine GF 55-24GP 70-31GFP po-ooG PF 74-38 Bj tht Scheam. A Rule laid from P to Y, on the liifif'gives g, the Ark E g is 74-3 8, the Inchnati'on of Meridians. Or. A Rule laid from P to K, gives h, S b J'the Inclination of Meridians, by which tomake the Table as before- isfliewed, and aÂ?tblloweth.



??? To draw tht Vial, For drawing the Dial, COit-fult with the Scheam, layingthe Plain AEB, an d hisPerpendiculer C D right be-fore you ; then note, S N ijthe Meridian-line, ZE thePlains perpendiculer, withthe Meridian G on the left-hand, and the Subftile F onthe right-hand. tJlfomte, That the Sunbeing in the South at S, cafts o -^eams, and confequently the fliadow ofQÂŽ Stile into the North ; So that thoughoe the true Meridian found, yet it is theÂ°rth.part that is drawn as an Hour-line ;H the Subftile, and other Hours, are coun-a from the South-end thereof, as the Table^Â?^d the Fi^re of the Dial, do plainly make ^nifeft J being drawn in this manner,^rft, draw the Horizontal-line A Bjthen^^ as a Center, draw a (emi-circle equalof the Chords, and lay offquot; the Meri-pn, Subftile, and Stile, in their right Sci-^ations, as laft was dedarcd ; then draw^quot;ofe lines, and to the Subftile ereft a Per-Pendicuier^ as D E j then take the Extent, or 3 29-3Â? 244-38 1 J9_38 12

74-38II 89-38 10 7Jâ€”22 9 lt;S0â€”228 4yâ€ž227 30â€”22ÂŽ iy-22y 0â€”22^14-38



??? or neareft diftance from the place \yhere tlj Perpendiculer or Contingent-Lme 'drawn, cuts 12 and the Stile-line, and nwsit a = Tangent of 45 ; Then is the Sectorfet, to lay off all the Hours by the = A ^gents of the Arks in thcTahlt, exceptand 10, which do excuf. â–  For, If you prick the Noaurnal-Hours 2, 3 ; and draw them through the C^quot;'tcr, on the other fide, they ftiall be tjeHours of 12,1, 2, 3,4, amp;c. on the Mortn-part of the Plain, where they are only ufeo'As for the Hours of 10 and 11, do thui i. Draw a Line = to any one Hour, wbÂ?*^= line may conveniently cut thofe Ho^ 'lines. As, Suppofe the Line 6 12, which is = ^ the Hour-line of 3; then make the diftan^^ from p to 12, or from d to p, in that Ljquot;laft drawn, a = Tangent of 45, and Woff hours and quarters, or elfe the whoHours, by the diftances from 9 to 7, and^for 10 and II, turning the Compaflcs tnother way from 9 ; then to all thofe PomLines drawn, fhall be the Hour-Unes rÂ?^quired. / \



??? b ^ Having only the hours of Pawflellogram, dcfign the reft by The S econd Fariety of North-j^ecU-J J^clining to the E^ui^tioHtal, the bare drawing of theScheam, yoÂ?^ that the Circle A E B, reprefenting thein Plain, doth cut the Meridian juftnic Equmoaial 5 Now to try by Arith-quot;ick, whether it be a juft Equino^ial-^'quot;ijornojfay: .nbsp;?•. By tht StEiar. ^sthefiiieof 90io Tang, of the Reclination Co-fine of Declin. Plainio Go-tang.of the Latitude- As \ \ V--Tangent Reclination fine 90 ^ ^ Go-fine of DeclinationÂŽ Co-caiig. of the Lat. H \ \ \ \ / c / \\ V AD 90- ODE f4-io AS oS G 38-2S Dp f4-ioAD po- qAS 35. oS G J8-28 Which X 1



??? Which happening fotobe, it is a dec fting Equmo??lial, or Polar in refpe?¨t oi uÂ? Poics, which are in the Podes ot the WorW' 2. If the DeclinatieÂ? wertglvcHjatdtotf â–  yoa rvouU have a RetUnation^ to WO^it E^uino?œial, BytbtSeQori As theCo-fine of tquot;he Dedin. A STo the Co-tang. of the Lat. S GSo is the fine of ponbsp;AD, ^ Tothe Co-tang. of the Reclin. DE O As the Co-tang. Lat*nbsp;^ 8 ? To the = Co-fine D^chn,So the =r fine RadiusTo the â€” Co-tang. Rechn. ' It^ IV po-oo SGASADDE 3 3f54' .00.00â– iO By the Scheam. The Points A B of Dechnation, bcin?given, and the Point G on the MeridÂ?Â?^'if you draw the Reclining Circle AG/''it will interfea the Perpendiculer at E;the meafure of Z E is the Reclination, mÂ?^fured by half-Tangents, or by Chords, P;laying a Rule from A, to E on the lu^i?gives the Chord B is the RecIuiaC' oquot; 55-50. aj ff V1 \ 'rIt -1-j Â?10 \ ^ j f- 1 y?‹ 4 ? 2 t 12 11



??? But en the contrary, ifibt %tclindtiofiin given, and a Declination rr^mredf tomake an Â?lt;^Â?inoElial PUin ; Then con*^trarilj fa} thus. Bythe SeQor.Co-tang, of the Reclin.To fine of 90Co-tang, of the LatitudeCo-fine of theDeclin. -nbsp;Co-cang. Reclin, : fine -nbsp;Co-tang. Latitude: Co-fine Declination But hj the Scheam. As. to. So..To ED y4-ioA D po-00SG 38.28SA 3J-00 ED f4-io AD 90- oSG 38-28SA 3J.o6 By the Point G, artd the touch of an ArchJooutE, draw the Circle GE, to cut thelt;tnb luto two equal parts, and you have the^ Onus A B. 4. The Plainthtu made^ or proved to biEtfUvtoUial . to find 'he ^.MeridiansElevation above

the tioriz^on, A G â€?Or, hit Difianct from the Perpendicu-ler EG. H Jnbsp;By



??? ' [itisi â– â–  By the StUor. As fine of ponbsp;ZEG 90' Â° To fine of dift. on the Mer.7 quot; Z- fVifrona Z, to the Plain 5 So fine of Declin. of the Plain GZE 55' To fine of dift. on the Plain 7 GE Jp'f^from Perpend, to Merid. Â? As â€”finenbsp;GZE 55- o To = finenbsp;. ZEG po- o So = finenbsp;GZ 5i-32r To â€” finenbsp;GE 39-54 Whofe complement islevation above the Horizon, B/ the Scheam. A Rule laid from Qjo G, gives b 0Â?limb, D B is 39-54, as before. 5. To find the Stiles Elevation dhtiHf^^'Sabfiile on the Plain. BjtheSeUor,nbsp;, As fine of the Latitudenbsp;GZ To fine of the ReclinationSo fine of dift.Mer.Pole to Plain

G P 9Â°' ,To fine of the Stiles Elevation P F AÂ?



??? Bj the Scheam.. A Rule laid from Y to F on the limbgives C, N C is 48-24, the Stiles height. ' . The diftance of the Subftile from 12,'thefe Equinodlial Dials, is alwayes jgt; ^ de-grees ; for a Rule laid from Q., the Pjle ofPlain, to G, on the limb gives (,; a RuleJ/fo laid from Q^ to F, the Subftile, on theiixih gives i; the Ark ^ lt;i, is 90 degrees,for the diftance of the Subftile fromand alfo for the Inclination of Meridi-for the Subftile ftands on the hour ofS being part of the Circle E P W, which isf^^ehourof 90 degrees diftant from theÂ?our of 12. Or, A Rule laid, as before, from Y to P, onhmb, gives N ; the Ark E N, or W N,PO, for the

Inclination of Meridians.Which being juft 90, the rÂ?^/Â? is eafily^^de, vii. ij, 30; 4J, do; 75,90;^^ice repeated, from 12 to (J both way s. H 3nbsp;n G P po- oGZ fi-32ZE jy-yoPF 48-24 As â€” fine 9(3To = fine LatitudeSo â€” fiqe ReclinationTq _ fine Stiles height



??? [ xx8 J T0 draw the Dial. On the Horizontd-line AB, draw an ob-flt;;ure Semi.circle, and fet off the Meridiat^as the Scheam fheweth, viz.. 5 o degreesmm. above theEafV-end of the Honzontai^line; but makevifible only theNorth-eÂ?thereof, as the line C 12 ; ThenÂ? po degt^from thence, toward the right-hand, as ^Schcam fheweth, when the Perpendicuie ^line is right before you, draw a Line ti^ferves both for 6 and the Subftile, as C 'Alfo, lay off the Chord of 3(J-47 from 6 ^5), and draw the Line Cp alfo, whichfound by Calculation, as before is flieweO' Or thu6 ; Draw a Line = to 12, or Perpendicu^to being in this Dial all

one, asthe UiPEG; then fetting one Point in E the bÂ?^ftile, take the neareft diftance to the Sen 'line, and it ftiall reach from E to G, 'Point for p.nbsp;Â? The fame diftance E G lay alfo on the12, from C to H,and draw thehneG H^jthen make E G a =: Tangent of 4r, l^y eftquot; the = Tangents of 1 tyayfs from E, as hath been often ihewjoy^^ both



??? t^lfOy Make the diftance of H G a Tangent45, and lay the fame = Tangents both^ayes from H, and to thofe Points draw thequot;OUr-hnes required. The third Variety of North-'Eyeliners, This third and laft fort T^orth-Reciteare thofe that recline beyond the E-^quot;iinoftial, that is, he between the Equirand the Horizon; and it differs'omewhat from tlie other hve before, in the^'^heam and Operation alfo. For firft, the Ark of the Plain is extend-below the Horizon, till it meet with thequot;^orth-part of the Meridian below the Ho-'quot;iion at H ; and the Center of the ArkAQB, is in the Line ZD, as much di-ftance from Q^, as the Secant of deg.

the Radius of the Scheam, being thecomplement of Z Q_2j-o ; Here alfo theÂ?aine requifites are to be found as in the Dials. H4



??? [ quot;O 1 I. F'trjly for tht Meridians EUvatiqi* abovt the Hmz-on, A G. ZDSD ZE By the StSiar ; As fine 90 To Tang. Declin. PlainSo fine Reclin. Plainnbsp;â€ž To Co-tang. Elevation Merid. GE As â€” Tangent Declin. S D f 5 quot; quot;To = fine 90nbsp;ZD 90- quot; So = fine Reclination Z E lt;?ŽJ- ^Toâ€”C0-t4ng.Merid.EIev. GE Whofe complement G A 37-42, is tb^Meridians Elevation above the Horizon. Bjf the Scheam ; A Rule I^id from Q^to G, gives ontbelimb ai ; thenD a is the diftance fromtf^^Perpendiculer f 2-18 ; and A a the diftaquot;quot;:ÂŽffom the Horizon 37-42. rÂ? 2.



??? TofinitleHlftaHCttnthe MerUl?Šsfrom the Pole to the Plain G P, By the SeSer. fine of AD Radius, ors, fine of } AD po- o DE ay- oAS 35- oSp 14-58 ED 25- oAD po- oAS oQS 14.58 Co-tang, of Reclin. PlainCo-fine of Declin. PlainCo. tang, dift.on Merid.quot;)'rom Plain to Zenith J As ^ Tang, of* 0 == fine ofSo = fine ofTo Tang, of ^ Whofe complement 75-02 G Z, added to^ Â?the complement of the Latitude, makes. for the diftance of theNorth-pole^ on theMeridian of the place, from (the;Vorth-pole P to) the Plain hdow the Equa-r at G ; which being more than po, findcomplement thereof to 180, viz,. 66-30,^ Â?Â?ng the diftance on the Meridian from Pjj^ePole, to the Plain on the North-partofj^? Meridian, viz,. P H, found on thequot;leam, by laying a Rule from E or W, to P. / gt; \/ ' \ -'fl \ / ^ ''' ^ \ 5 \ , Pa^ tzo gt;P \ N \ / / w F^ 12,s quot; V / / / / ^I r^V \ ^ 8 .â– .lt;.,tKt, 1 'ft r / y Â? \ \ ^^^--J-\-lL_-iÂ?_ 10 11 ...S ^ ? A 12



??? [ 131 3nbsp;. 4 If P and H, on the limb gives ^ and c 5 the A^JC bc i?6(J-30, the diilaneeonthcMeridiaJi from the Pole to the Plain. 3. To find the Stiles height ahivt theFkiÂ?PE. BytbfSeBor. As the fine dift. Mer. from 7 G Z Zenith and Plain ?’To the fine of the Reclin. Plain Z E df-^oSo the fine dift. Mer. from ? P H 66-f the Pole to the Plain \ .To the fine of the Stiles Elev. PF GZ 7f- oZE 6j- oPH lt;J8- o PF JP-2I As â€”To =So â€” To = By the Scheam. A Rule laid from Y, to P and F on thÂ?limb, gives Â?i and r; the Ark de isthe Stiles Elevation, \ \ ft 4lt; \



??? c T 4. Tofind the Stibftile from I2y viz. F Gframtht South part, or H FfromtbeNorth part. Bjf the Se??or.Tang. Reclin, of the Plain ZE (?Žy-coJo Co-fine dift.Mcr. amp; Horiz. EG yz-iSTang. of the Stiles Elev??t. P F 5-9 sefo fine of the Subftile fromquot;) F H 38-30North part Merid. ?’ fine dift..Mer. fromPerp. EGnbsp;y2-i8 fo Tang. of the Redin. Z Enbsp;6^-00 ^0 Tang. of the Stiles height PEnbsp;5:9-21. fo fine of the Subftile from 12 F Hnbsp;38-30 Bj the Scheam. y A Rule laid from Q, to H and F, on thahmb, gives ?’ and e ; the Ark ?’ and is theSubftiles diftance on the Plain from I2. J. Tofind the Anglt between the tworidians, viz. P

F, Â?Â?i P H. By the SeBor^fine dift.Mer.fr.Pole to Plain P H lt;?f-oofo fine of 90 Radius PFH90-00Jofiae of dift.from Subft.amp; J2 FN 38-30^0 fine of Inclin. MÂ?rid. F P N 42-4 j As



??? [ X24 1 Asâ€” fine ofTo = fine ofSo â€” fine ofTo â– â€” fine P FN po-09PN lt;Jf-ooFN 38-30F P H 42.4^ Bj the Scheam, A Rule laid from P to Y, on the IiÂ?Â?quot;gives then VJ g is the Angle of the Ijj'clination of Meridians, vix., 42-45' ; 'which make the Table, as is feveral tiiÂ?^before (hewed, and as followeth. ___To htm the Tgt;id- On the Horizontal'line A B, defcribe JSemi.circle, andoft' the Meridians Wvation, in its prop^place, as the ScheÂ?^directs; and thenSubftile, and Stile,yond the PerpendiC^^ler 12 42-4j i 2 72-4f 3 87-45 4 77-1 y 5 62-1^ 6 47-iy42-yy ? 32-iy 8 i7-if 9 02-15- i.ylt;5 10 ii 2-iy 12 4^-45 as by

layingPerpendiculer-LiÂ?equot; the Scheam right fbre you ; then tquot;. LineAZB, reprefei''^ the Horizon; the LineZG, the MeridiaiJ on the South-part j and Z H, on the Nor'quot;' part 5



??? nnbsp;[ ??^r ] JÂŽÂ?; the Line Z F, reprefents the Subftilethe Horizon: which things being ob-.^ved, and the method thereof underftood,^ ^iii prove better than dry Rules, or Pre-'^epts, without fuch reprefentations, and far??^ore eafie to apprehend and conceive in the''^agination. , Then prick down the Hours of 9 amp; (f,p the Table on th?Š Contingent-line, as be-or on the Serai-circle, having Calcu-'^ted only thofe two Hour-lines, by the ge-neral Canon. Draw a Line = to 12, at any convenient^fftance from it, as G H; Then, take the^'iftance between 6 and 9 in that = Line,lay it from the Center to I, on the 12 aJJock Hour-line, and

draw theLineHl;then make the diftancesGH, and J H, fe-^crally one after another, = Tangents of45quot; j and take out the =Â? Tangents of 45,30, If; and lay them both wayes from 12and 6, on thofe two Lines, as hath been of-Jn fhewed, m the former Dials; then linesdrawn to thofe Points, fliall be the HoursRequired. CHAP. 1;



??? Of Declining and Inclining'PLJIHS. . Ncllning flaws are but the under Faces ofi quot;k^c/jwj, beholding the Nadir, attn^lame Angle that the Recliners beholdZenith. And the raafcing of them differs nothi''^from the Recliners already mentioned;all the Requilites, as Meridians ElevationÂ?Subftiles diftance from 12, and the Stileslevation, amp; the Hour diftances, are the faflquot;^both in the Incliner, as they were in thecliner, and have the fame Numbers allb fetthe Hour-lines j So that in drawing of thd^Dials that have Centers, if you draw aU 24HourS;you then draw 4 Dials at ou^:^} as thus, in the Example of the decliningquinodial,

being a North declining Eaft 5'degrees, and recTining jf-fo. If you dr^the 24 hours, being done at the fame tini 1



??? . c 1 flrok?§, by drawing the Hour-hnes^Jroiigh the Center on the other-fide, and.quot;^Subftik and Stile alfo, as here you feeDial annexed j being the Equino6\ial-i^^al, belonging to the f?Šcond Variety of^orth Recliners declining Eaftward 5 y,and^^clining Jf-yo^ the Lines drawn throughCenter, and complemented to 12, is aÂ°Uth-â‚?afl: declining, and Inclining 3 y-jo,Alh , -ir you turn the Paper, and look againftand then the North-caif becomesNorth.weft Decliner yy, and reclining^^yo ; and the South^eall becomes a South- Declining and Inclining as much,v^ Thus you fee, that every Draught of awill ferve for 4 Plains, that is for

thtI ace you draw it, and his oppofite ; and. another Plain, declining as many degrees2 contrary way, and reclining as muchto, and for the oppofite thereunto, as byDraughts of the two fides, mayK??nbsp;^PP^^r. And the like holds Â? all forts, as Upright Decliners alfo. As a North-eaft and a North-weft, a^Â°Uth.eaft and a South-weft, dechning 30 5Dial drawn romid about, ferves all 4. ; But note, that no South Ere?Šf or Li-'ningDial,. can have the Sun to fhine on any



??? [ . any Hour^line that falls above the Honzott-tal-line 5 and thofe hours on the North^re-cliners, that fall below the Horizontal-hnÂ?Â?belong alfo to the South Dials. But for a plain general Rule, to knowwhat hours belbng to any Plain whatÂ?quot;'ever in any Latitude, do thus. T1 kjiovf what Hours belong to anfPlain. Firft, draw a genewl Scheam to yÂŽ^Latitude, as this is done for fi-jaj^^gjmark the 4 Cardinal-points with E-W-N-^S. as is ufual for fetring the Scheam right Dfore you. For all Declinirig Upright Dials, draW.oJ^ly a ftreight Line for the Plain, Perpendi'^jjler to the Line that doth reprefent theP^^^of the Plain, counting

lo many degre^^the Declination of the Plain fhaU haprj,to be from S. or N. toward E. or W.all the Hour-lines, of the Scheam that t^Line of the Plain lhall interfea, are tPHour-lines proper to that Plain. I. Example. the Line E and W, being PerpendicU^to S and N, the Poles of a South and NoÂ?!^^^



??? ,,. r quot;p 3 P|aw; doth therefore reprefent a South^'plain on one fide, and a North-plain on the^ther. Therefore,nbsp;' If you conceive the Sun to be in C^w^f^ÂŽquot;d gomg of his Diurnal Motion, at hisfiling about a quarter before 4, beholds the^^oxth-fideof the Line EW, and continu-^fn fo to do till 25 minuts after andhen it fhines on the South-plain till 3 yJ^inuts after 4, and iheil begins again toIjne oii the North-plain, and fo continuesquot;quot;Sun fetting. i when the Sun is in the Equinoaial,.^^oeholds the South-plain at the Rifing, be-at 6 a clock in the morning ; and fhinesjt all day, till Sun fet,being at 6 at night jthen the North

Dial is ufelefs; For 4 Desllmng-Plaitt. Suppofe 30 degrees South-eaft; firfl fee Sn^nbsp;quot;ght fcituation for a ^Â°uth-eaft Plain; then if you count 30 de-pj^es from S toward E, forthe Pole of the'^'ri; and 30 degrees from W toward S,, jj^ from E toward N, and draw that Linejj fliall jeprefent the Plain; then yoit fliall[ tliat the Sun being in Gatscer will be--i



??? r 130 ] g?Žii to (hine on thisPiain, juft a quarter be-fore 5 in the morning, and continue till nearhalf an hour after 2,nbsp;. But about the middle ofnbsp;it ftiine on it till a quarter aher 4, viz,'Sun fet ; and all the hours after a, belong tquot;the North-weft Plain that declines 30 de-grees, and one hour in the morning aÂ?'quot;'viz,, from a quarter before, till three quarterafter 4.nbsp;.. The like work ferves for any D?ŠchueÂ?whatfoever,in any Latitude^ 3. Bpitfor Dec liner s and Incliner s. Draw a long Line, as A B, and crofswith a Perpendiculer in the Center C, anlay off from C, toward A and B, theTa^^gentof 45 ; or the Semi-

tangentnbsp;' qual to the largenefs of your Scheam ; tnÂ?^lay off tbe Seniii-tangent of the Reclinati^,from C to D, up and down, botbwayeS|then take out the Secant of the compleifl^'^jof the Reclination, which will be a RadÂ?to draw the Arks A D B, which Paper yo^muft cut out, and apply the two Points ,the Paper ADBD, to the two Points Â°Dcclination of the Plain , noted in t'Schcam with A and B j that is, put A to ^^



??? [ X^I ] ^odBtoB; then the round or convex-edgethe Paper, reprefents the reclining Plain j^d the fame edge, on the other part next^jie Horizon Southwards, reprefents the5Â?outh-weft Incliner. Exanifle. Suppofe 1 make the Paper A D B, to re-jy-yo, the Reclination of theEqui-â€?^P^tial-plaini theii, firft fet the Schcam^'ght before you in its right fcituation, andputting the Points A, in the Paper, on A onhe Scheam; and B in the Paper, to B onhe Scheam ; I fhall find it to be even withreclining Circle A E B ; then followingÂ?e Tropick of Canctr, I find thac it fhinesthe North Recliner from the Rifingtill. 2, at which time it leaves the North-

Inbsp;declining Eaftward, and begins to quot;Â?ne upon the oppofite Plain, viz,, the^ouch-weft Incliner, declinmg yy.o, andj^echning ay-jo, and fo continues till Sun- 4L ^^^ That if the Line that reprefentsI quot;fie Plain, cuts-the Tropick twice, as thethquot;c E ^ North-plain; then, thoughV n ^^^^^nbsp;morning, it 'ill fhine on it again in the afternoon.^ ^otcalfo. That a Norch-eall Recliner, is^prefented by the other Convex-edge of c'aeI 2 quot; Paper,-



??? t 13a 1 Paper, as here a North-eaft Dechner pi*ina Inclining 3 y-yo, the Sun will ftiint bquot;;till 3 quarters alter 8 in Canctr ; but 1Cafrkorn it fliines till half an hour after 9'andccmesno more on it that day : AÂ?note alwajts. That when it leaves any Plaiquot;^that then it begins to ftiinc on his oppoW^^as here the oppofite to this North-eaft A'Â?'eliner, is the South-weft Recliner, beingprefentedby the fame Line or Circle A Dthat the North Recliner was : Only,muft count that fide of the Line next to tquot;Horizon, the Inclining-plain; and that nOnext the Zenith, the Reclining-plain 5 poj'the Line that reprefents it, having no bredtcan bc no

othcrwife diftinguifhed,you will malie a material, Armilary Sph^^ ' 'of Paftboard or Brafs, as the follo^^'JDifcourfe doth plainly demonftrate, in tnfeveral Operations, for the better conceiVÂ?Â?^of thefe Mathematical Excercitations. Thus you have the way of makiÂ?^manner of Sun Vials, upon any plainperficies, the Axis of the World being ^^^ ;fuppofed Stile to all thefe Plains; As ^thofe curiofities of Upright Stiles, andtical Dials, and drawing of Dials by .Horizontal, or Equinoaial Dials, you Uthem in the Works of Ui-Samutltf j



??? , r 1 ^nd others ; and m Kirk.ers Ars magna,But I intended not i Volumn of Sha-Jf ws, but only a further improvraent oÂ?Je Tr,angaler. Quadrant, as you will fee innenext Chaper, of drawing the FurnitureOrnament^ of Dials; which being but^Idom ufed, I fliall here crave an ApoJo^^ythe brevity therein, fearing,' left chat toyoung Praclitioner it may feem fome-^Â?at hard to conceive, though to the exer-quot;^'^ed in thefe matters it may be plain e- ^ Then fora Conclufion, you fhall h?ve anp^'ie Mechaniek way, to draw a Dial on theeilingof a Room, that heth Flat or Hori- ornbsp;Painters anH â€?nbsp;Ornament a Room

withal, J'y isnotyqt treated on th^t way, as everread ofquot;. I 3 GHAP.



??? CHAP. VIIL To fur nip? any pw/, mh the ufnalMathematical Ornaments hytheTrianguler-^adrant, (ts Faral-lels of the Suns Declination J ofthe Suns place, or length of theVay^ to find the Hm:^ontal andVirtkal Lines ^and Points p draPthe J;^muths^ and yilmicanters;the fewifh^Italian ^abylonijhHours, and U Houfes on anjiTlain before mentioned. J, To draw theTrofickji or ParaBels ofthe Suns Declination, or the length quot;fthe Day Artificial, on any Dial. THe fpeedieft and cafieft way for this, isâ–  by the Trjgon, or by the TrianguUr'Quadrant^ (which is a proper TrigonJ the



??? c ijn Axis or Stile being firll fet into the Dial;For, if you apply the Moveable-Ieg to the, Axis, and extend a Thred of a competentlength, fafiened in the Center of the Tri-atjguler-Quadrant, and caufe it to cut theSuns place in the Line of the Suns place, orthe Line of the Suns Rifing, at an even,whole, or half hour, in the Hour-line forthe length of the Day ; or the degree ofDecimation in the degrees; and at the fametime the Notch, or place, where you intendthe Nodus or Apex fhall be : Then, I fay,if the Thred fliall be extended to touch thÂ§Plain, and the Superficies of the Trianguler^Quadrant, and any one of the fore-mentio-ned Points on

the Rule, and the place of^he Nodus, you may find Points as many asyou pleafe on both fidrs of the Subftile, bywhich Points, by the help of a thin Rulethat will bend to them, you may drawthefe Parallels of the izSi^s, length ofthe Day , or Suns Declination required jone of which Lines, viz.. the Equinoaialrline, or T and rii^ on the Signs; or the Linefor 12 hours, the length of the Day, willhe a flreight Line. But nete. That if it be a PerpendiculerStile, whofe upper Point, or Apex, is to bethe Nodus to'^give the Shadow j then you I 4 muft



??? [ Â?3Â? ] muft ftiain a Thred very hard, or apply aRule for the prefent whereon to reft the Mo-ving-leg on, inftead of the Axis; or, elleyou may do it thus, as Mt.punter Iheweth- Firft, ttmake theTrjgon, if the Rule orQuadrant frtve too Urge for jour ftn*^Vial. On ailieet of Paftboard, or Slate, draw'a long ftreight Line, as A B ; to whichLine ere??: two Perpendiculcrs, one at theupper, and the other at the lower end, C D, and E F ; then make A B a Tangentcf 4 y degrees, (then having firft made theiehttle tables that follow, by the Trian'guler- Quadrant, which is oidy the Suns De-chnation, at his entrance into the wholeSigns, or at

an even half-hour of Rifing ) jlay of both wayes from B, the Tangents oÂ?the Suns declination at t bquot; i ffi, as in theTable following ; and draw Lines to thefePoints from tl^e Center A, as in the Figureannexed ; and then fet the marks to theii'jandthisis thenbsp;Figure I, Snif



??? [ ^uns declinationsfor the Parallelsof the length ofthe Day. Hours Declin 1(5-26 23-3* 16- 0 21-41 ly- 0 i6.f5 H 11-37 I? y-y3 12 0.00 n W3 10 ?i-37 p i6-yj 8 21-41 7-34 23-31 For the Signs ofthe Zodiack: Declin 23-31 20-14n-310-0011-3120-1423-31 Declinations. 5- O 10- oIf- o 20- O 23-31 both ways Signs. Sa 31 K quot;lsÂ? ?V? Then from the Center A, any way onthe Line C D, at fuch a convenient diftanceas you think may fit the Plain, fee olFthePoint G; then making G A Radius of4y Tang.let off on A B from A,the Tang.ofthe Stiles Elevation to F, and draw theLine F G, as an obfcure Line. Then



??? [ I^g 1 Then come to the Dial Plain, and mea-fnre from the Center to the place on theSubfiile-line, where you would have yourremoteft Line of the lign 5o or vjquot; to pals iand take this dillance between your Com-pafl'es, and carry it'in, above, or below theLine F G, firft drawn and produced toor y?, till you find one Point to ftay in Aand the other in A G, fo as to draw a Liquot;Â?^â€” to F G firft drawn ; if that doth not fifÂ?then dele F G, and draw this = to it in rtiftead, to fit and fill the Plain with the Tro-picks to your mind, to make them large andyet convenient. Then note, The point G reprefents theCenter of the Dial; AG is the

length otthe Stile from the Center to the Nodus; a.Perpendiculer let fall from Ato F G, fhewSthe point ff ; G H is the meafure on theSubltile-line on the Plain from the Center tothe Horizontal-line, H A is the Perpendicu-ler height of the Stile; A the Apex or topof the Stile or Nodus to give the fliadow. Then, Draw a Line from 0,/=: to AB, a'IK; and anywhere between A B, drawL M â– = to A G ; and whcrefoever F G cutsL M, make a mark as at M; then make L Ma = fine of o a degrees, and th: SeStor fee



??? r .nbsp;f ] â€?et, take out the fine complements of the Arks at the Pole for every hour, and lay chem from L towards M, on the Line L M, and to all thofe Points, draw Lines from G, and mark them with 12, i, 2, 4, as iniht Tablt' Or elfet Take the meafure from G to F, and lay itOn the Dial from the Center on the Subftile,and draw that Line precifely Perpendiculerto the Subftile, for the tiue Equinoctial-lineon the Plain. Thtfly The meafure from the Center of the Dial,^ the crofling of every Hour-line, and theÂ?Quinoftial-iine, taken and laid from G, toJhe LmeABjgi ves Points to draw the Hour-hnes on the T'jgon ; As in the Figure,fVhertin joH

may note. That if the Subftile happens to fall on aneven, whole, or half hour, then one Linewill ferve on both fides of the Subftde ; butif not, you muft draw as many more, andfet Figures to them, to avoid confufion. Then, I fay, that the feveral diftancesfrom G, to the crolfings of thofe Hour-lines^aft drawn on the Trygon j and the Signsbeing laid on their correfpondent Hour-lmesthe Center of the Dial, lhall give Points



??? [ ] Points in thofe Hour-lines, to draw the fignsoftheZodiack, wich a thin Rule that willbend to thofe Hyperbolick Sections. The fam?Š way feivcs to draw the Paral-lels of the length of the Day, if you laythe diflunce from G, the croffings of thepricked Lines and Hours on the Try goÂ?, aquot;quot;IS as true as any other way by Calculation?which muft afterward be performed bytr? ?Šlion in .this manner.-' Thus you liave the way to proportion theHeight of the^ Stile, to fit the PJaiu, and theplace of the Honzontal-line in all Ert^'Dials, which is alwayes Perpendiculer12, and drawn through that point arct^l^ the Plain; And this way of drawing the

Signs, is general in all Plains whatfoevetjfthat will admit them. II, To find the Horlz^ontaLUne in dimanner of Plains. Firft, The Horizontal-plain can havenone, nor many other both Reclining ^^^Inclining, whofe Reclination or Inclinationis above the complement of the Suns Meiquot;-'dian Altitude in-v)Â?, if the Stile have anyconfiderable Altitude.nbsp;^^



??? iHt] InaUtthtr Tlalns, the bejl Mecham^ way is thm;The Dial being fee in (or,as in) his place,apply the Moveing-Ieg to the top of the!Stile amp; one corner of it to the Plain; and atthe fame time let the Thred play evenly on6o|o, and the corner at the Plam will makeas many marks as you pleafe to draw it by. Otherrvlfe KoUfThat wherefoever the Hour-line of 6,and the Equino6tiaI-line domeer, there isone Point: Then find at what hour andminute the Sun doth Rife or Set at, in thebeginning of any other whole Sign, moftremote from the firft Point, and that ftall beanother ; and fo as many as you pleafe todraw that Line by : This is general for allPlains :nbsp;' Tefi^d that Point by tht Trianguler. Qjtadrant,Lay the Thred to the Sign given, and inthe Hour-lme is the hour and minut re-quired ; Thus the Sun being in r, rifethand fetteth at d, or i quarter of a minutbefore, or after ; and in bquot; at juft y, and fets7; ini at 9 minuts after 4, or fets 9minuts before 8: The like for Winter figns. Ill To jy I P'^



??? [ H^ ] iir. Ta draup thteU unequal HettrS' 11'. I The unequal Jewifh, or Planetarydivide the Day, be it long or fhort, into ^equal Hours; for the drawing of wbi*^quot;Â?intheEquinodlial the common hours gi^^^Points. For the Tro picks do i ,Divide the number of minuts in the longeÂ?'^and fhorteft dayes by 125 viz,, dividethe minuts in one day in s at London, by12, the Quotient is 82 4 â€? and divide 4J4rthe number of minuts in one day at LoH'don iiivy, and th?Š Quotient fliall be 3/IJthen if you fallen an Index, or lay a Rule tothe Center,and to every i hour and 22'sÂŠ from 12 j and to every 37'! in -vy, ''ftiall give Points to draw the Jewilh or Pla-netary hours required, according to thiÂ?7Mhlt) thus midt (or London^ by the Line pfNumbers; againft 12 fet 6, and the reftorder as the day proceeds, for our 12 is thÂ?according to the Jewes. L JTaklt



??? [ H3 3 A Table to divide the Planetary hours in 05 and in yy, for London , 51-32 Latitude. H M hou HsxM 843 i 5 10 P 28 2 631 lo id 3 7 y2 10 44 4 9 Â?5 22 5 10 37 la 00 6 12 00 12 37 7 I 22 i ly 8 244 X 53 9 4 06 2 31 xp S 29 5 8 it tf yi 3 47 12 8 13 To mukt this Tablereadily by the Lintof Numbers. Extend the Com-pafles from 16-26^the length of thelongcft day in hoursand minuts to i, thefame Extent fhallreach the contraryway from 60, toS)8lt;J, the Number ofminuts in one day. Or rather.As 1 hour, to 60minuts; So is labours 26',to 5)86 minuts* Then, As I, to 82 minuts i; So is 2, to ilt;J4 minuts I ; So is 3, to 246 minutsnbsp;, Or

you may fay.As 12, to I; So is 5)86 to 82.4, therninuts in i hour.



??? Which properly is one hour 22 inmuÂ?,the length of one hour in Cancir ; pen tncf?Šcond hour,IS 2 hours 44 ' i the thÂ?rd houris 4 hours and 6' A from 12 i and fo for t^reft, as in the foregoing for Lonion. But if you drw the Parallels, oflength of the day in the Dial, you ihallfind thefe hours to crofs the even Hour-hnesand quarters in the Parallels for 15 and?hours, as well as in the Equinodtial. IV. To draw the Italian or Babj/lomfh'Hours. Firft, draw the common Hours, and theParallels of the Signs, or rather the lengch oithe day ; Then note, that thefe Hour-linesmeet with the common hours in the EqU'^noftial i only the Italians

who account froiijSun-fetting, call our i a in the Equino6tia'18; And the Babylonians, who reckoquot;from the Sun-rifing, call our 12 m theE'quino6lial 6 hours. Then to mark thefe in the Trdplckj, do tbui ; The Sun being in either of the trop'icks,doth rife ins, two hours 13 minuts before6 -, and in -vy, fo many hours arid mmuts



??? ^Table. to draw'quot;e Italian hoursij'm Sun-Jettini 'Â? the Parallels quot;?’ 16,12, irsHorn's. l.HSl *rter 6; tlicrefore jf youcount 2 hours and; minuts before i2.in'vy, and z hours.aiid:3 minutes after 12 in 55, .and there make,2 pricks, and a Ri??e laidto thole 2 Points, lhall cue12 in the Equino?Šfial forthe 6ch hour 1 H. 8 12 I?“ â€” __ 7 I* I 3 8 12 2 4 S I 3 y lO 2 4 6 U 3 y 7 la 4 6 8 '3 y 7 P H 6 8 10 ??y 7 9 11 16 8 10 12 ?•7 9 I?• I I8 IC 12 2 XI J 3 2C 11 2 4 I J 5 22 2 4 6 5 y 7 -4 4 6 8 rom the SunsRifing, or the 18th fromhis,lafl Setting, and foifucceffively 13 minutsafterevery hourr \ But, if you dfaw^the'Parallels, of the length ; ofjthe

Day, then yo\t -fhallfind the i8th hour,.ifter.Sun Sdtting, to tcut theHour-line of 10 in theP^allel of the Day, be-ing 8 hours long, and 12in the Parallel of i2.h'ourslong ; and the commonHouj-iine of 2 in the Pa-rallel of 1?– hours long,and fo fucceffivcly for therctf, for fo many hoursfrom the laft Sun-fetting i.For, from 6 the lafi jiightin the Equino?Šfial, to l athis noon, is 18 hours â€?Knbsp;but



??? r 1 L but inyf, from 47' after 3 at Sun-fer, tothenext noon, is 2ahours and 13', as mtn-Fifurt foregoing. ,nbsp;, for the Baigt;)M*fh.homSy\vho reckonby. equai hours irom the Sun Rifing, ^^forey count 2 hours and i? minuts alterin -v^ V and 2 hours and 13' before ?Š in ÂŠ iand;uft (5inT, and that fhall draw theLinajof^tlic Suns rifing ; then count 3 hoursand after ,6 jn and 7 in V,hour 13' before ^Â?in and that fliall bethe firft Hour after SU?Žtrifing, and foceirivfely till night.- '?§ Bvtt if you ufe thffPa? -al'kl of the lengththe-dayj' tbc work kcafier;. for then fÂ?and(5j)-yiiVEhePar??llielsiof ilt;?Ž, 12, and ÂŽhou'rSj fhali be Points-ferthe firft

frOinSquot;quot;'rifing ., aiid6, 8, dndfÂ?6^ ifliall ftiew rhef?Šcond hour from ^un-rifihg,. and .io for-wards,-as in the following. V. To draw the Az,lmuth-LiMtU For thenbsp;on the iooto^ the Perpendiculefc Stiie, as on a Cencetj defcribe a Circle 5 and then divide that Circle iiuo 32 Points Of the Compafe, ot Rumbs, or 360 degrees, and Lines drawn from the foot of the Stile to thofe Points, fhall



??? lhall be the Azi-muth or VirticalCircles requiredjcounting theMe-ridian, or la aClock Line, asSouth, and thereit in order. T)ids, bothDi-rcÂ?l or. T);cli-ners, deal withthe Declinationof the Plain, asyou did withche Liclinationof Meridians jand at the Meri-dian, or 12, feethe Plains decli- ______ natid^j and then ,nbsp;forRumbs, take ^ I deg. 15' as often as you can; and whatfi^E laft number wants of n-i y, fee on theÂ°ther fideof the Subftije, and to chat add*quot; -1 y till you have enough, as in the Table^'inexed for a Dial, whofe declination wasIs degrees Weftwards. K 1nbsp;th^fj Hour Paral Paral Paral from of 16 of 12 of 8 rifing hours hours

hours â€”1. I S 7 9 2 6 8 10 3 7 9 11 quot; 4 8 10 12 S 9 II I 6 10 12 . 2 â–  7 - II I 3 8 12 2 4 9 I 5 y lo .a 4 6 ^ 3 5 7 I2 4 6 8 S 7 9 H 6 8 10 7 P II 16 8 10 12



??? [ 148 ]nbsp;â€? I. f Then make the Perpendiculer height 01 the Stile Radius, or Tangent of 4J, and onthe Horizontal-line lay off the-3 Tangentsof the Rumbs laft made , in the and tl?Že foot cf-the Stile their right way? draw Lines through thofe Points, all Para - lei to 12, .for the.Rumbs, or Virtical required ; on the Meridian write Soutnlt;and tloe reft in their due order. Points. S, E. S. e! byS.S. S. E. S. by-E.South.S. by W.S. S. W.S.W. by S. Subftile-- S, W.S.W. b. W.W. S. W.W. by S. Weft.W. by N.W.N.W.N.W.b.W.N.W. D. M }{o 006845 39 is 0023 4512 30 I ly 10 00 21 IJ 3230 43 4?Ž 0066 1577 308845 To irawihtA^^mmh or Vlrt^^fCircles

oning, or Indi'^quot;'^'Plains. In all Reclim'.nfor Inclining Pla'quot;^ thefe Az-muthSjVn^ tical Circles , .Rumbs, do meet na Point ( calledVertical Point /found in the l^f'^dian,ori3 aclo^' Line, right over 0Incliners) or undÂ?( in Rechners) tn;Apex or top of |



??? [ ] Stile, that is to give the Ihadow, when fet inifs right place, right over the Subftile-iine ;And as far off'the foot of the Stile ( being aPoint in the Subllile, Square, or Perpendi-lt;^u!er to the Apex or top of the Stile) in a'^ercical Line drawn through the foot of cheStile, = to the Perpendiculer Line of thePlain), as the Co-tangent of the Reclinati-on, making the Perpendiculer lieight of theScileto be Radius or Tangent of 45 degrees.Alfo, The Co-tangent of the Reclinatiouthe Plain, to the fame Radius, laid from^befooc of che Stile, in the fame Virdcal-j-ifie, fhall give the Point in rhe Vertical-hne, to draw rhe Hori2.ontal-iine by ; for^Rule laid to

this Point, and the cro0iug the^quinodial-lme and hour of 6, fliall drawthe true Horizontal-! inir Then make the .tnce between this1 oinc, and che meeci ^ oi the Equinodlialaadd, a - Tangeu. of the Well or EaftAzimuch m che TahU, and then the SeftorIS fee, to lay off all the reft, by taking the= Tangents of the Numbers in the fablt,and laying them from the VerdcalTpoint inthe Horizontal-line, both wayes on thcHo-rizontal-hne,nbsp;s For, from hence you mnj note, That theSun, being in che Equinodlial, doth nle andK 3nbsp;fee



??? fet near 6. and alfo doth rife near the Ea i-point, and fet near the Weft; therefbre thefame Point in the Dial, muft be for the hour6 in the morning ; and the Eaft AsiÂŽquot;^quot;'or the hour 6 at night, and the Weftmuth, according as the Plain declines tÂ?quot;'wards or Weftwards. Then Right Lines drawn from the Verti-cal-point in the Meridian, and to all thelePoints in the Horizontal-line, fhall be theAzimuth-lines required. A thus for Example in the Figure annex-ed, being the Third fort of South-Reclinersbefore-going ; Declining 3 5 degrees Soutn-weft, and Reclining 60 degrees,^ C H is theSubftile, CG the Stile, H the Foot of th^Stile, I K

the Vertical-line drawn throughthe foot of the Stile I, the Vertical-point Jquot;the crofting of 12 ( and the Vertical-line ) and ytt right under G the Apex ( con fide r-ing the Reclinaticn) and the raifing of G theApex,Square, or Perpcudiculer toH the lootof the Stiie; Then, I fay, a Plumb-linefall from G, will reft in I,che Vcitical-point^The Diahbeing fet in its due placc. Then GH, the Perpendiculer height, made a = Tangent of 45 ; HI is the Co-tangent of the Rtclinarion, c/t. 30; aquot;K tlie Tangent ol the Reclinaticn (So, be- â–  'nbsp;ing



??? [ ] ing the Vertical-point in the Horizontal-Imc, from whence to lay the = Tangents,of the Rumbs in thsTable laft made, intothe Horizontal-line. - Then lines drawn from the Vertical-point I to thofe Points in the Horizontal-ine fhall be the Rumbs or Points of theCompafs, Vertical CirdeS, or Az-imuths iq- ^nbsp;OtbtrmfÂ?-, Wnen you have made the Tables of theAngles at the Zenith, as before, you may bythis Canon make Tables of Angles at theVertical-point, between the Verncal-lmeand the Rumb, to be drawn on the Plam. As the fine of po,To the Co-fine of Reclination, or Inchquot;nation ; So the Tangent of the Angle at Zenith,To the

Tangent at the Vertical. This Table being made,, you may fet onePoint in the Vertical-point, and defcribe aCircle to any Radius, and therein prick offfrom tiie Vertical-line, the feveral Chordsof the Rumbs, as in the Table you ftiallmakcby the laft Canon. 'nbsp;K 4nbsp;ATAhlt



??? [ ip 3 TÂ?hit, Ihemng at what Hour aÂ?d M^ff^fSm isÂ?Â?, in an even Axjimutby or jPW' quot;Jthe Comfafiin ffi,'for y 1-32. H. M.tAlt.TiH. M. Rumbs. Alts Degrn South u 15S. by Â?. S.S.E. S.E.. 00-00 11 30 45 00 15 67 3078 45.90 oo E. S. p.E, by SE^ft. 67 30%6 ij45 0033 45 78 45!E.byN E. N. E.N.E.b E N.BN.Eb.N zi 30N.N.EII I 5 [NT. by EOO oolNorch. 6z-oc 61 3s60 33J8 5155 40 51 35 4S 0639 0330 38II 21II 10 3 4ii IZ-00 38-Z8'II-00 II 3837 fSii.i Z4 36 i9'io 4833 2910 1019 n; 9 z8 9 4213 9 028 157 (5 24; S 194 I4 I7 12 05 8 17 3 00 II 15o 46IP 17 (tf 168 49' Q O ^ 00 o II iS 10 Â?79 8 3? 1 f-06 1 Laftly, by help of this Table, being

generaf- far all Dials in the Latitude j 1-32, it ^donethtii', . , note. The Table doth fliew tlic hovifand minut, together with the Suns Altitudein y^} Ti ^quot;d s, when the Sun is juil ofi



??? C ^5-3 ] even Rumb, or Point of the Compafs -fo that having drawn the hours, and quar-â€?^^rs of hours ( by theSeftor eafie to do)through the Plain in light Lines, make pricksin yp, T, and ffi, as the Table fheweth. Then you fhall fee that a Rule laid to theVertical-point, and any one of thofe threePoints fhall cut the other two, if tlie formerLines be true, and you eftimate the minuts^vell. That this laft Table in the EquiVlodfial, is thus readily made, by Sines andTangents. As the fine of p o, to the fine of che Latitude;So IS the Tangents of the Azimuths from theMeridian, being the fiift column in theTable, â– t 0 che Tangent of tbe Angle

between the Meridian, and Azimuth Line on che E- quacor, which are the numbers m the lt;gt;th column^ reduced into hours and.minuts. So that you fee the Azimuth of 45-, orRumb of S.E. will nofs theEquinodtjalatmmucs paft 9, as in the Table ; whichTable is ealily made by tbe Trianguler-Qua-diant, by the Rules in Chap. XV. yi. n



??? lm] V??. Tb defcribe tht Almic-murs, tr tht Parj.Uels of tht Sms Altituit aigt;ovttht Horizofi' Fiift, on the Equinoaial, thefefhewing the Suns Altitude, cannotfH-efTed.nbsp;. , On the HorUontal Dia/ they are Orde Â?making the Perpendiculer height of theStnRadius, or Tangent of 45 ; prick off on theHour-iine 12, from the foot of the Stue,the r= Tangent of 10,20, 30, 40, yo,amp;c. Then one Point of a pair of Compa|i^^fet in the foot of the Stiie, and the otheropened to 10, 20, 30, amp;c, draw tholeCircles for the Parallels of the Altitude re-quired. ' For all EreB Dials, whether Dire^ orDeclining, they are heft done thui ; If the Stile be in, and right

fet, then the diftance from the Nodus, tothecroTing otthe Horizontal-line, and Azimuth-line, onwhich you would prick down the Altitudesfhall be the Tangent of 45 ; then theSeaor fo fet, the Tangents of 10,20,30,Sec. laid from the Horizontal-lme on thercfpcftive Azimuths, ftiall be Points to drawthe Parallels ??f Altitude by (or by applyÂ?Â?g



??? r ] tiie Rule to the Nodus and Plam, and theTihred to the Almicantcr ) as afterward isplainly fhewed. But if the Stile is not in, then the Secantsto the fame Numbers and Radius, thatpricked down the Azimuth Lines, fhall bethe feveral Radiuffes to ufe as before; whereyou may note, Thar the Suns Meridian Alti-tude in the whole even Signs, will help toprove the truth of your work. The Eaft and Weft ErcU Dials, are fittedwith Parallels of Altitude in the fame man-ner; for the Perpendiculer height of theStile, is a Tangent of 45, and the = TaS-Sents of ii-if, i-'SO, 33-4J, Stc. laidfrom the foot of the Stile in the Horizontal-line, draws down-right

Lines for the Azi-muths; and the Secant of ii-ij, 22-30,33-45, amp;c. fliall be the feveral Radiuffesto prick off the = Tangents of 10,20, 30,40, yo, 60, ( or what you will ) on thofePerpendiculer Azimuth Lines, for the Al-micanters,or Parallels of Altitude required. But for Dfc/,quot;Â?;Â?^ ?lim!?g Plains, youmuft firft draw the Azimuth Lines,as bdoreis fhewed, and then find alfo the leiigth ofthe Axis of the Horizon, as Mr. Cnmer callsifj which is thus done; Make



??? [ 1 Make the length of the Perpendiculer-Stile a Tangent of 45, viz.. G H Fig,ll.then H I is the Co-tangent of the Reclina-tion, and HK the Tangent-of theRechna-tion j and then, as the SeÂ?for ftands, theSecant of the complement of the Rechnatioquot;Â?fliall he the length of the Axis of the Hoquot;-zon required, viz,. G I, or by the Sines aw'lTangents Artificial. , As tiie fine of the Reclination, to thefine of lt;jo ; So is the length of the Stile on the Lin^* of Numbers, being taken in inches andICO parts, to the length of the. Axis inthe fame parts. Which is an imaginary Diagonal Line,reaching from the Apex to the Vertical'point. This being found,

you muft find theAngles between this Axis and the Horizon-tal-line, on every particular Azimuth ; andlaftly, the diftance between the Vertical-point, and the Parallels of Altitude, one-very particulcr Azimuth laft drawn. For the doing whereof, you muft workas you did before, to lay off the Signs, or theParallels of che length of the Day, for thefc Aiini-



??? [ 1 Alfljicanters, bear tbe fame refpect or pio-portion to the Horizon, as the Parallels ofthe length of the day have to the Equator,andare defcribed in the fame manner, asfolloweth. See Figure III. Firft, draw the Lme A B, and make A Ba Chord of 60, and fweep the Arch of aCircle, and lay off 10, 20, 30, amp;c. anddraw the Lines from A the Center, andmark them with 10, 20, 30,40, yo, 60,the even loth degrees; or, 45 for equal,2(5-34 for double, 11-19 for y times, thelength of the flxadow and objcft, orwfratyou pleafe.nbsp;'' Then, Draw AC Perpendiculer to AB, andlay oflf the length of the Axis of the Hori-zon from A to C ; then make

A C the Co-fine of the Rcclination, and as the Sedlorftands, take out the fine of the Reclination,and lay it from A toD, and this will be thediftance from the Apex to the Horizon;Alfo, the fine of 90 fhall reach from C toD, the diftance between the Vertical-pointand the Horizon ; alfo the neareft diftancefrom A to C D, is the Perpendiculer heightof the Stile A H. Thin, Take the diftance from I, the Vertical- pomC



???



??? ia'



??? [ ij8 1 point on the Plain, to the Horizon 0Â?particular Azimuth Line, and Jay them inthe Trjgon, or III Figure, from C to theHorizontal-line A D, produced if need be ;and draw thofe obfcure Lines, as in the Fi-gtire, and mark them with the Names ofthe Rumbs. to avoid confufion then isyour Trjgon made ready for ufe. TheÂ?, Take the diftance from G in the Tngonjto every croffing of the Azimuth-line andAlmicanter, and lay it on the Plain fromtlie Vertical Point I, on its proper Azimuth,finifhing one Alnlicanter before you meddlewith another, and the work with patienceand diligence will be performed; the linesare to be drawn from Point to Pdint,

wi^a fteady hand, or a bending thin Ruler, be-ing Conical Se^ions, Natey That when the Vertical-line of the Plamfalls on an even Azimuth, then half thenumber of Rumbs will ferve, beina; laideach way on both fides at ones. Having a TMe of the Angles at the Ze-nith, the fame as you made to draw the A-zimuth-lines, draw a Line at any conveni-ent diftance, Parallel to A C ; the further from



??? [ 1 ftoin A C, the larger and better, as D E F iiuheF/^Â?rei and note, wheteCDcrofles the laft Line EF, as at D; make DE aI^arallel fine of 90, and lay oftquot; the finecomplements of the Angles at the 2enith inthe Table, from E towards D, and draw and'iiark the Lines, as in the Figurt. Othtrwife,The Stile being fixed,, and tlie Dial fet inits place where it muft be, or at leaft fet tathe fame Reclination, and Declination that itniuftbe; then if you apply the fide of theTrianguler Quadrant to the Nodus, and thecorner at the end of the fame edge thattoucheth the middle of the-Nodus to thfe^'Wn; and at the fame time, the Thred andPlummet

p^ay^ng neatly on the Almicanteryou would draw, you may find as manyJoints, and mark them as you pleafe. With-out sll the former trouble, and 1: may be'ivery whit as true; if the under-fide be in-convenient, you may ufe the upper; onlybe fure, that rhe f.de you app y, and theTlired and Pkimmf day at the Angle ofthe Altracanter required. VII. tÂ?



??? _ T ] yH. To ^mrvthe Circles ef hfitiott,er Houfes. ' I The Civclcs of Poficion, or 12 Houfes,meet and crofs one another in the croifing ofthe Meridian and Horizon ; therefore theHorizon is the begining of the ifl andHoufes, beginning at the Eaft, and reckon-ing under the Earth, by Imam Cali, to theDefendant, or 7th Houfe, at the Weft-pafCof the Horizon ; and fo to Medium Coelf*the beginning of the loth Houfe, to theAfcendant, or Horofcope, the beginning oÂ?the xft Houfe. To draw thefe on the Horiz.ontal'Dial,wherethey are Parallel Lines to the Hourdo thus ; Take the diflance from the Apex to theEquinoftial-Iine, and make it a = TangcO'^of 47;

then the = Tangent of 30 degreeslaid both wayes on the Equinoctial, ihallgive Points to draw Lines by, rrtoiJ, forthe Houfes required. For all Vprlght Dlt;W/and Reclinersm^^Centers, flreight Lines drawn from themeeting of the Meridian-line and Horizon,to every two hours, counting from 12 quot;quot; the



??? [ I(JI ] the EqulnoÂ?tial, fhall be the Houfes orCircles of Po?Ÿtion required. ^ot Ea?Ÿ and fVtft Dialsy take the Radius3s before, viz,, from the Apex to thefiqui-??oftial-line on the Plain, which here is theMeridian (and but the length of the Stile)ÂŽ Tangent of 4y ; then the = Tangents of30,60, and laid from 6 on the Equino6tial-line, gives Points to draw Lines Parallel tothe Horizon, for the Houfes required. For Sa?Ÿ and fVe?Ÿ Keclinersi the Perpen-diculer height of the Stile made a Secant of0; quot;then the Secant of the Stiles Elevation,ftiall be Radius to prick off the = Tangentsof 30, do, on the Equino6tial-line from thefoot of the

Stile, whereby to draw Linesparallel to the Horizon for the Circles ofVolition required. All thefe Lines may moft elegantly andeafily be drawn and exprefled, on a largeCeihng, with competent exaftnefs in thismanner following. Firft provide a Quadrant of Brafs, orthin Wood, of about a foot Radius, or 14,If, or 16 inches; alfo, a Semi-circle ofJ^afs, of about half an inch broad, and a-bout an inch lefsRadius-than the Quadrant:tbe Semi-circle muft have at each end, fome-What more than to make up 180 degrees,Lnbsp;to



??? i .. ;to nail to the Tranfam, or ftroke of the Win-dow, where your Glafs is to lie. Alfo, to one Ray of the Quadrant muft |befartened two ftrong Wyres, to faften theQuadrant to play after the manner of a |Cafemenr, one Point in the Rav of the Qua- L tude, and AiinLatitude you dFirft, fst ths Tranfum of the Window, by putting twolittle bits of Wood under the ends, that theiluadrant may play evenly and fmoothly on the the Scmi-circle-1lt;^uitethe half-roiÂ?ifeful. Then is the Inlatbu.



??? [ 3 the Scmi-clrcic- to almoft the half-round, fbifquite the half-round will not be neceffary, or Â?Jfefui.nbsp;. ^ Then is the Infirttment fet fit for US Ope- latbu. '^ni tht DecUnatteHi ef ratbtitâ€?ut {JMttidian-Une.Mtirant till the edge be juAgt; and at the lame inftant getith i then if you count fdns Azimuth is, on the Brafsora the place the Quairantght way, a Line drawn frottlle Serai-circle, or QaairaHtiis the true Meridian Line;)u muft carefully find by twdand then mark it with InkDn the Brafe Semi-circle, tOace, in fstting die Qjiadrant:imuthj at every hour andPoints you intend to draw; which a crooked Rule fetiemi-circle, to pafs to and

fro'raÂ?t, will make eafie*ng a Tahlt of the Suns Alti-^tude and Azimuth, at every hour in thatLatitude you draw the Dial fot; Firft fat thsnbsp;to the Azimuth at L 3nbsp;th?Š 1 nF ......nut



??? t ] .to nail to the Tran[itm, or ftrokc of the Win-dow, where your Glais is to lie. Jlfo, to one Ray of the Quadrant multbefailened two ftrong Wytes, to faften theQuadrant to play after the manner of aCafemenr, one Point in the Ray of the Qiquot;*'dram next the Center, flicking in the holewhere you intend the Glafs fhall lie ; a^the other end fattened to a piece of Woodnailed on the two upright Pofts of the Win-dow, fo that howfoever you turn the Q^i'drant, fixed on thofe two Points, it may beprecifely Perpendiculer, the Semi-circlc play-ing all the while through a hole in theo-ther Ray of the Quadrant, thai lies Horizon-tally ; having a Skrew to ttay the Quadranfat any Azimuth, as in Flgurt IV, is plainlycxprefTed to your view. Then having degrees on the Semi-circle,and alfo on the QÂ?lt;i(/rlt;iÂ?f, and having fittedthe Quadrant on his Points to play precife-ly Perpendiculer, which the Plummet inthe Quadrant will fhew,by turning it roundabout, and put in the Semi-circle throughthe hole in the HorizoYital Ray of the Qua'drant, and nailed it fo to the Stoole orTranfum of the Window, by putting twolittle bits of Wood under the ends, that theQuadrant may play evenly and fmoothly on the



??? [ 3 the Semi-circle- to almoft the lialf-ro??nd, fbtquite the half-round will not be necefl?¤ry,orufeful. Then is the Jn?Ÿrurnm fet fit for its Ope-ratba. Thtn firjl, to fini tht 'Declinttletiy oT rathe*'the trat C^ittidian-liue. Turn the Qifadrant till the edge be juftagainfttheSun, and at the Came inftant getthe Suns Azimuth j then if you count fdmuch as the Suns Azimuth is, on the Bra?ŸSemi-circle, from the place the Qnairantftands at, the right way, a Line drawn froOlthe Center of the Semi-circle, or Qaairanti'b that place, is the true Meridian Line;which p ace you muft carefully find by twdOr three tryals; and then mark it wich Inkor other wife,

on theBrals Semi-circle, tOcount from thence, in fetting the Quadrantto the Suns Azimuthj at every hour andquarter in thofe Points you intend to draw-on the Ceiling; which a crooked Rule fetto 00, on the Semi-circle, to pafs to and frowith the Quadrant, will make eafieÂ? Then, having a Table of the Suns Alti-^tude, and Azimuth, at every hour in thai:Latitude you draw the Dial for; Firft, fet ths Quadrant to the Azimuth atL anbsp;^^^



??? [ .1 , the hour, counted the right way from UiC marked Meridian-line on the Semi-circle,and there skrew it faft; Then extend theThred fattened in the Center of thedraiit, till it cut the Altitude of the Sun atthe fame hour and Azimuth, on the degreesof the Quadrttnty and extending the Thredto the Ceiling, make a mark for that Hourand Altitude 5 that Point at that time, givesthe true place where the refledki fpot wiUfall, at that Hour, Azimuth, and Altitudeon the Ceiling of the Room. This work repeated as many times as therebe hours and quarters in the Summer, andWinter Tropicks, for about y hours, (andin the Equinoftial, and any where

between)if you pleafe) fhall give Points enough todraw the Dial, and alfj the Tropicks, andAzimuths, and Altitudes alfo, if it wereconvenient to mark it ; Or, to any otherAltitude you mind to have at that Azimuth,all at once, or atmofl with two flips of theThred ; the Ital'iM, Bakjllt;mifh, or Jervijh'Hours, as eafily drawn by Points found inthe other Lines. Alfo, On tlie Meridian-line, you may addthe day of the month, or any thing thatdepends on the Suns Meridian Altitude ;which work being well done, and drawn,nbsp;with



??? [ x^f 3 witb fraoth Lines, and well ornamented.Would be a comely, Sr. pleafant Ornament toa Ceiling, and far cheaper then fome freeCeilings are done, and more ufeful. Luftly, When all is done, to pur,the Glafsin right, the Foile being firft rubbed oft, toto caufe it to give but one fpot, let tfee Super-ficies of the Glafs lie jufl fo high as the Cen^ter of the QuadraKt was, in the drawingthe Lines, and put foipe Putty under it,andtheSunflvining, mgke it toplayrighcon the true Hour, Altitude, and Azimuth jor, if it be juft at noon, then bend it on thePutty with your finger, till it fall juft outhe Meridian, and day of the Month alfo inthe Meridian-

line. Alfo note. That look what Altitude theSun hath at any time, the fame will the re-flected Altitude be, at the fame time, if theGlafs lie true, which two Obferv^tors at thefame time may carfully prove. The making of the Tablet of the SunsAltitude and Azimuth,is very largfly fliew-edin the i jth Chapter, Vfe the 37tb and38ch, where you have wayes both generaland particular, for anyone or niore^ti-'tudes. Thi



??? {i66lTbe Figure ExflaititA* A, the place on the Tranfum for the Glaisto lie on, and in the middeft thereof onePoint, in the Ray of the QuAdrant, is toplay : 1H, a piece of Wood to be nailedfaftat H andl, for the other Point to playin at G: L, the hole for the Plummet toplay in, being cut through the thin OHa'drant y BandC, the ends of the Stmi-circle, nailed on the Tranfum or Stoole :K, the hole in the Quadrant for the Semi-circular-Ring to pafs through: FE, thePofts cf the Window: D, the beginning ofthe degrees on the Semi-circle: A M, aThred extended from the Center of the^ndrant to the Ceiling. Thus you have the ufual wayes of Dialingin a

competent meafure, plainly, andpraftically handled, which may lgt;e ufe-ful to many a Learner j and 1 hopewill be as well accepted, as with free-wUl (though with little ability, and lefsleifure) readily imparted. A TabU
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??? r;lif ^



??? [ llt;?Žp 1



??? The Defcription andfome Ufes of tkSphear for Diallings anji for thibetter underjlanding of theral and particular Schems. NExt the Foot and Scmi-circle Frame forfupporring of it, you may coiifider j1. Tiic fixed Horizon, to which thePffjis fallencd with 4 skrewsj numbred aquot;''divided into ; 60 degrees, or four yo df^rwhofe count belt;;;ins at the Dividccs fide quot;the Meridian-Circle. a. The Meridian Circle, whofe fore-W^. iat the Nadir-;point Hands in the Center'Â?the Foot; this is alfo divided into 4 po'Â?sgt;nd begins to be numbered at che Sout 1 aÂ?^North part of the Horizon,upwards tow at'*the Zenith, and downwards

toward tb^Nadir ; w bich Circle is alw ayes fixed as th^Horizon is. 3. The Equinoaial Circle, made faftthe Eaft and Wert Points of the HorizonÂ?moving up and down upon the Meridiaii'Circle, according to the Elevation of tbÂ? Equinodliiquot;'



??? I .nbsp;I Â?71 3 ' SUinoaial in any Latitude ; this is dividedJlt;e\vifc into four 90', amp; numbred from the^eridian each wayes to the Eaft and Weft??ints of the Horizon. 4. On the Meridian Circle,is fet 2 move- Poles, to be elevated or depreffed fit toLatitude of any place ; on the Fiducial-r'igeof^hich, isfaftened the Thred, repre-Sing the Axis of the World, at any Eleva-^'on of the Pole. y. On the 2 Pole Points, is fattened the^our Circle, which delineates or reprefents^^e motion of the Sun, or any fixed Star,quot;Moving in its fuppofed Diurnal motion a-?out the Poles of the World, and may not'Improperly be called the

moveable MeridianCircle, or Hour Circle, divided as before. lt;5. The Moveable Horizon, that movethabout to any Azimuth, and ftidech or moveththe fixed Horizon. 7. The Plain, fixed in 2 oppofite Pointsto the moving Horizon; being fet, eitherHorizontal, when it lies Parallel to the fixedHorizon i or Ereft, when Perpendiculerthereunto j or fet to any Reclination or In-clination, by help of the Semi-circle of Re-klination, fa??ened to the backfide of thePlam in the 2 Poles thereofnbsp;â€ž ,, Yog



??? [ 172 ] , C â€? 8. You have the upper moving Semi' ^circle, in turning about of which, whatever jdegree the fore-fide of the Semi-circle cuts,the Perpendiculer-point cuts the complc' \mfint thereof, and to be called the uppequot;^'Semi-circle, or Circle alwayes Perpendicu-ler to the Plain.nbsp;, i p. Thefe pught to be a Thred fattened iquot; . the Center of the PIain,to be extended to an/Altitude or Azimuth required. Thus much for Defcription, repeated a'gain in fhort thiu ; The Horizon; The Meridian;Equinoctial Circles; The 2 Poleand Axis; The Hour Circle, or Moveab''^Meridian; The Moveable Horizon; T''ÂŽPlain; The Semi-

circle of Reclinatio'^'The upper Semi-circle, and, The Thred. Note alfoy Every Circle is divided4 times po, and numbred the mofl ufef'*'way. tAlfo, on the Plain is fet the 12 Month?Â? and every fingle Day ; on which every re' fpeiStive day, if you extend the Thred, then in the d^ees, is the Suns Right Afcention in degrees ( on the innermoft Circle, the fame in hours and quarters) from the ncf Equino6^ial.poinc,on the Line of Declinati-â€?â€? _ . .. mi Ills mean Declination; on the Line or ths



??? Suns place, his mean true place, fuffici-^ly true for any illuftration in Maihema'.Mpraftice. Tht Ufes vhtreif 1Â? figt;Â?t part foSew: t. To reftifie the Sphear to, anyLati-Me, cotmt the Elevacion of the Pole orÂ?^^c Meridian Circle, from the Horizon up-wards, and downwards from the North and^outh parts of the Horizon ; and thereâ– ^ke faft, with the help of the fmall skrew,^he Fiducial^edge of the Poles Points, car-quot;^ying the Hour Circle fixed upon them, theo'ue Pole is rightly elevated. a. Count the complement of the Poles E-^evation on the Meridian, from the Southpart of the Horizon, and to it fet the divi-ded fide ofthe

Equinodlial Circle, then isthat reaified alfo (in the Northern Hemi-fphere, or in the Southern, if you call theNorth Pole the South Pole). 3. Extend the Thred or Axis paflingthrough the Center to the South Pole, andthere make it faft, and then the Sphear isÂ?eitified for many Ufes in that Latitude. Ufe I,



??? [ Â?74 I r Ufel. ^t Vsj of tht LMtnth heing givtÂ?}tbe Sttns trne Plact. Lay the Thred in the Center of the PlaÂ?Â?on the day of the Month, and in the Lhicof the Suns place, you have his place. Eximple. On tbe fth of Ntvembef, it is 23 dcgr^in J- J or if the Suns place be given, look ioithat, and juft againft it, in the Months,the day required. Example. The Suns place being i y d^rees 1 lookfor it in the Line of his placc,and iuft againftit I find 28 day.nbsp;^ Ufe n. To ftni bis DeeltHatioH any igj. Look for the day given, and right againftit in the Line of Declination, is his due D^dination required. Example. Augtiji the yth; The

Declination isdegrees y minuts from the next Equinodfial'point, viz,. Ki. NotSf In the Northern Sines,or Summef- |iroe,



??? 1 the Sun hath North tJechnatjon ; or' Southern Sines, or Winter-months, the' ^iin hath South declination. Or if you have'he Suns declination, find that in the Line^clination, and right againft it in theMonths is tk day required. Example. 21 degrees South declination, beginningfrom the Equinoaial towards the WinterSolfticc, I find Novemh.i'i. The like workj had been, if the Suns place had been given,' find his declination. Ufe in. Tht given, to find tht Smt ^ightquot;J{eentiongt; i This is ufually reckoned from r tor,round, in 24 hours; but twice 12 is asUfeful, and then k is thtu ; Find the day amongft the Months andDayes, and jufl

againft it, iigt; the time ofHours, is the Suns Right Afcention; (butKotty it is not right ^ured for this ufe)counting onwards from t, or the lOth ofMarch, to the 13th of Septtmb. and frotnthence to Aries again ; Likewife the degreesare to be reckoned from T onwards, as theMonths proceed. Exmplt.



??? Examplf, On the 12 of LMaj, what is the SunsRight Afcention ? Lay the Thred on thejithof May, and in the Line of Hours itcuts 9-57' counting (tomArltt onwards}or in degrees jj-ijquot;, counting as beforeÂ?Thus, if any one of thefe 4 general thingsbe given, the other may be found, Ufe IV. Tht Suns Diclinatien and Latitude hii^igiven, to find the Suns Meridian Jl'titude. The Sphear being redVified, count thedechnation on the Meridian, from the Equi-nodtial, that way the dechnation is, eitherNorth or South; and where the count ends,there is the Meridian Ahitude required fo'that day, or Declination. Example. yÂ?w* II.

Bechnation 23-30'; Count23-30, from 3^-30, the place where the E-quinodial ftands^ for y 1-30 Latitude, andthe account will end at 62 degrees, the SunsMeridian Altitude at that DeclinationNorthwards : Bur, if it had been 23-30South Declination; then count as muchfrom the Equino6fial downwards, and the count



??? t J count will end at ly degrees, for the SunsMeridian Altitude, at 23-30 SouthDecIi-quot;ation. Ufe V. . The Suns VecUnation and Latitude beinggiven, to find the Suns fifing or Set^tlngy and Amplitude, Eafl or mfi. Count the Suns declination oa the Hour-Circle towards his proper PoIe,that is South-dedination toward the South-Pole, andNorth-declination towards the North-Pole;and thereunto lay the Thred that is faftnedin the Center ; then bring the Hour-circleand Thred both together, till the Thredtouch the Horizon ; then the Thred on theHorizon fhews the Amplitude, and the di-vided-fide of the Hour-Circle, fliews theSuns

Rifing and Setting on the Equinoaial,counting the Meridian alwayes 12, and the2Eafl aiKl Weft-points lt;5,and if degr. foran Hour, and every deg. 4 min. Example, â–  June II- Declination 25-30, the SunRifeth at 13' before 4, and the Amplitudeis near 40 deg. Again, April 10. Declination 11-30, the Am-plitudeis 18.30 from the Eaft to the North,j^jnbsp;and



??? and Rifeth at L^Hour-clrcIe cutting ijdegrees on the Equinodlial. Ufe VI. The Declination amp; Latitude, amp; Suns Alti-tude given,tofind both Hour amp; Jsjimntb- Reilifie the Sphear, and fet the Plain ho-rizontal ; that is. Level or Parallel to theHorizon ; then apply the Thred to the D^'clinadon, counted che right way on the ^Hour-circle ; then turn the Hour-circle and ,upper Semi-circle about, till the Thred cutsthe degrees of Altitude in the upper Semi-circle, and the Hour-circle, fhews the hoÂ?tin theEquinodtial, and the Semi-circle cutsthe Suns Azimuth in the deg. on the Hori-zon or Plain. Example. Declination lo. Latitude y

1-30, and theSuns Altitude 30 ; the hour will be 8-27gt;and the Azimuth 66, from South Eaft-wards if in the morning, or the contrary ^in the afternoon. ' Ufe VII. Tloe Houryor Ax?„muth, and the Suns Vcdination given, to find the Altitude, The Sphear reaified, as before, and the Hour Ii ; Ii gt;



??? m C Â?79 ] . . Hour being given, fee the Hour-Circle tothe hour on the Equinoaial j then bringthe Thred to the Declination, counted onthe Hour-circle ; .then bring the upper Semi-circle, till the fore-fide do juft touch theThred, and the Thred on the Semi-circle,fliall Ihew the Altitude required ; and onthe Horizon, the Azimuth at that Hour,andAltitude. But if the Azimuth be firft given, thenfet the upper Semi-cii cle thereunto, countedon the.fixed Horizon; then the Thred laidto the dechnation, on the Hour-circle, andturned.about till it touch the upper Semi-circle, there it fhews the Altitude ; and theHour-circle on the Equinodtial,

fhews thehour. Ufe VIII. To find the Sans Height in the Vertical'Circle, Set the upper Semi-circle to the Eaft orWeft-Point, or po degrees of Azimuth;then lay the Thred to the declination on theHour-circle, and then bring it and theThred together, till it juft touch the upperSemi-circle, and it fhall there ihew the Al-tuude at Eaft or Weft required. M 2 Example,



??? [ iSo ]Examfle. At lo degrees Declination North, it willbe Haft at ilt;S degrees of Altitude. Ufe. IX. To find the Stins AltUnde at 6. Set the Hour-circle to 6 on the EquinoÂ?ti'al, and the Thred to the Decimation ; thei^bring the Semi-circle to the Thred, andic |fhewesthe Altitude at 6 required. .Example. At 23-30 Declination, the Altitude18-15 above ch: Horizon in North-declina-tion ; and as much under in South-declina-tion ; for, you muft obferve that the lurelt working is from the upper or divided-fideSof the Rings, cn every occafion to ufe it. Ufe X. To fini the Hour of the Day, when theSun fhineth. Reaifie the Sphear, and fet the

PlainParallel-to the Equino6tial-circle ; then feethe Meridian-circle due North and South,and the fliadow of the Axis ftiall on thePlain, flievv the true hour.nbsp;^^^



??? [ i8i ] Or, othtrmft thtu ; At the true place of the Suns Declination,on the Hour- circle make a msrk, or ftick thepoint of a Pin , then turn the Sphear a,-oout, till the lhadow of that mark, fall onthe Center; ( the Sphear flanding Horizon-tal, as near as may be ) then the Hour-circle lhall, on the Eqainoftial, Â?he\v thehour of the day required. Note, A fmall Bead, or knot on theThred, will do the bufinsfs as well as maybe. Thus any tlie like Queftions may beWrought for the Stars; or the manner ofraifing the Canon for any Spherical Trianglewhatever, to work the fame exaCily by theLogarithms. As thut; Suppofe I.would make the

Canon, orPropofitton, to find the Suns height in theVertical Circle at any dechnation. Firft,The Sphear being reilified, and the Platefet Horizontal, bring the upper Semi-circlcto che Eaft-poinc, and laying che Thred tothe dechnation on the Hour-circle, bring itand the Thred together, till it juft touch theupper Semi-circle. The Rings or Circles fo {landing, andM 3nbsp;being



??? [ 182 3 being great Circles of the Sphear,conflituted. a Spherical-Triangleform j wherein you have,ZiE, 5:1-3 0 the Latitude, the Angle atthe Equinoctial; and ZE po, the upperSemi-circle; and A B 23-30, the Declina-tion, part of the Hour-circle ; to find B E,)art of the upper Semi-circle : Now thisjeing a right-angled Spherical-Triangle,and the parts which are given, being oneright Angle, wz,. The Angle at A, and theSide A B,'the Suns Declination; and theAngle at E 5'i-30, to find the Side BE iNow the Sines of the fides of Spherical-Triangles are proportional to the Sines oftheir oppofite Angles, and the contrary. Therefore, As

the fine of the Trianglenbsp;B E A Isto the fine of the Sidenbsp;A B So is the fine of the Ang'enbsp;BAE To the fine ofnbsp;B E there isthis 1Â? 51-30po-oo 30-3P And the like for any other, as by com-paring the Rules, in Mr. Norwood's Trigono-raetry, and the Circlcs of tlie Sphear toge-ther, the ufe and convenience thereof will OrJy gyidently appear unto you.



??? t t83 1 Only note th?? fltln Obfervatien:That the fide of a rigk-Angled Triangle,xvhich fubtends the Right Angle, is moltproperly called the Hypothenufa ^ the otherwhich you make or fuppofe Radius, theBale quot;The other, the Perpendiculer. Or^ort (hort. The Hypothenufa and Leggs:Therdtfre if the Hypothenufa and one Leglie given, the proportion is wrought byâ– ines alone; but if the two Legs be given,â– nd firft and f?Šcond in the Q^eftion, thenhe Proportion is wrought by Sines andTangents together. As for Example. As the fine of T ÂŠTo the fine of S ^ 23.31So is the fine of T to- lo-ooTothefineofnbsp;R 11-31 The

Suns Dcchnation iu y. Again feconiljy As the fine ofnbsp;y ^ po-oo To the Tangent ofnbsp;23-31 So is the fine of t R 27 j4To the Tangent of Rbquot; 11-3^The Declination as before.But if the one acme Angle, and his oppoJ M 4nbsp;H



??? [ iS4 ] fite Leg or Side be given, then tbe Proporti-on is made by Sines only, as m the bre-going Example, ^galny In Vertical Triangles that have the famCacute Angle at the Bafe, as the TriangleP bquot; S, and r bquot; R, being equal Angledat b- ; the fines of the Bafes are proportio-nal to the Tangents of the Perpendiculetiand the contrary. Llkevlfe, The Sines of the Perpendiculers, as pro-portional to the Sines of the Hypothenufaes,and the contrary. %/is for Example. Thmfor Perpcndkftlers and Bafes, As the fine of the Bafe bquot; S 60-00To the Tangent of Perpend. ÂŠ P 66-29So the fine of the Bafenbsp;b-R 11-31 To

the Tangent of Perpend. tR 27-J4 As the Tang.To the fineSo the Tang,To the Or,, P s the Perpend.nbsp;66.zp bquot; S the Bafenbsp;60-00 tP Perpend.nbsp;27-5:4Rb- the Bafe Mo



??? C 185 ] â–  Alft for the Second, viz. Hypothemfaesand Perpendiculers.A.S the fine of Hypothen. Pbquot; 78-29lo the fine of Perpend. P s 66.29So the fine of Hypothen. vbquot; 30-00To the fine of Perpend. T R 27-y4 Or the contrary thm ;As fine of Perpend.nbsp;P S 66.29 To fine of Hypothen. P bquot; 7 8-29So fine of Perpend.nbsp;T R 27-^4 To fine of Hypothen. Ybquot; 30-00 This being premifed, when to ufe Sinesalone, and when to ufe Sines and Tangentstogether, you may reilifie the Scheam toyour prefent purpofe, and fee there how theTriangle lies m its Natural parts, very plainand demonftratively to be

apprehended. The



??? [ i8lt;S] The ufes of the Sphear DYALLING. To this purpofe, you muft take notice,That the Sphear is very excellent todemonftrate that Art; efpecially all thofeDials whofe Stiles have any competent Ele-vation.nbsp;, Therefore, firfl to explain the terms. The Sphear being reftified to the Lati-tude ; Then, firft the Plain, or Broad-plate,is to reprefent any Plain howfoever fcituate,either Horizontal, or Ereit Dire61:, or Dire(it.Reclining or Liclining, or Eaft and WeflEred, or Reclining, or Inclining, or EreCtand Declining, or South Declining, or Re-clining or Inclming, lefs or more than to thePole or North Declining; or Re-inclininglefs, to,

or beyond the Equino61;iaI. Of which in their Order- I. By Horiamp;maL I mean, when the Plain



??? 11, .nbsp;C 1 ^ain is fet even with tbe fixed Horizon, and .'quot;e Notch which the Semi-circle of Rech-l^tion pafieth in juft againft the Meridian ;l^en if you ftretch the Axis ftreight, andquot;^Hg the upper Semi-circle juft to touch the^^s J then the Axis, on' the Scmi-circle,^eweth the Stiles height j and the Edge ofSemi-circle on the Plain, fhews the Sub^'^le to be in the Meridian. For aH the Hour-Arks oh the Plam,do thm; Set the Hour-circle to every hour and5^arter on the Equino6lial; and then if yonquot;ting the loofe Thred, fattened in the Cen-ter of the Plain, along the Plain till it juft^tich the Hour-circle, then on the

Plain it'hall fhew the Angle from 12, for that re-|PeÂ?five hour and quarter the Hour-circleftands at on the Equino61:ial, accountingfor a quarter, and 7-30 for half anhour, and 15 deg. for every whole hour,as was hinted before. 2. Far AH EreU DlreEl South orquot;^iorth.Dlal,Juft as the Plain ftood before, that is tof^y, the Notches of the Moving Horizon a-gainft the Meridian; turn the fixed Semi, circle



??? r i881 circle, till the divided fide of the Horizoncuts no deg. on the fixed Semi-arcle, thenthe upper-edge of the Plain refpc6ts the Ze-nith, and the lower the Nadir; and thetwo Notches in the MoveingHorizon ( be-ing alwayes the Poles of every Plain) arcjuft in the Meridian; therefore it is a DireC'Plain, and Erecl, becaufe Upright withoutany Rcclination, as the fixed Semi-circjefiieweth. Then being fo fixed, and made fai*there, pull the Axis ftreight, and bring theupper Moving Semi-circlc juft to touch theThred or Axis; then on the upper andlower Semi-circles, the Axis fheweth thÂŽStiles Elevation 5 and on the Plain the Sen^''circle cuts

the Subftiles diftance from i^jviz.. 00, becaufe a DireCf Plain. And for all the Hour-Arks on the Plain^fet the Hour-circle to every hour, quarter,and half hour on the Equinoftia j aÂ?Â?bring the Thred eafily along the Plain, til'it juft touch the Hour-circle ; then on thePlain ic ftieweththe Ark from'12 required- Alfo note. The feveral TriangleS made onthe Meridian, Equinoftial, and Hour-circle,at every hour ic is fet unto. Astkm', Suppofe at the Pole, I fet P ; at the cut-ting of the Equinodfial, and Meridian, : at



??? [ 18? 3 the upper-end, or Zenith, fet Z ; on theMeridian, and where the Hour-circle cutsi ^he Equinoaial, at i amp; 11, fet i j ; at 28c 10,30; at3 amp;9, 4fi at 4 amp; 8, 605J amp; 7, 75 ; and at lt;S amp; 6, 90. Then the Triangle runs tbtu jAs the whole fine PiE po-oo the Tang, of ^ 15 1^-00 one Hour on(the EqmneÂ?lial.' So the fine of PZ 38-30 To the Tang, of Z II 11-28 the meafure'nbsp;(on the Plain for is-'t. The like work ferves for all the reft. But note, Becaufe the Hour-circle cannotpafs by 12, you muft turn the other-fide,' or half, for the afternoon hours.I Alfo note. That if the back-fide of thePkin do not well

reprefent the South-fide,being the more ufeful Dial j then if youhold the Sphear with the foot upward, theZenith becomes the Nadir, and the NorthPlain a South Plain, to appear more Plain tothe apprehenfion. 3. Vor a Dire^ Reclining Dial. For thefe Dials, fet the Plain Direa, as before,



??? r 1 before, and let the upper part of the Hori-zon cut the Semi-circle of Rechnation, ac-cording to the Plains Reclination, and theremake it faft j then the Axis drawn ftreigWÂ?and the upper Semi-circle brought to ir,iheweth the Stile and Subftile; and theThred and Hour-circle,laid as before, givetquot;the Hour-Arks on the Plain, and ftiewecquot;alfo honv the Proportion runs. To find any Requifite alfo you may ob-ferve for all North-Recliners and South-If'cliners, that the complement of Latitude aÂ?dReclination put together, doth give thePoles Elevation, or Stiles height, for a'*thofe Plains, which fometime will be above90from the

South part of the Meridian;and then the complement to 180, is to befet from the North part of the Meridian JBut if it be a South-Recliner, then fubftractthe Reclination out of the Comp. Lat. andthe remainder is the Stiles Elevation : Bquot;'^if the Reclination be more than the comple-ment Latitude, then fubftradt the comple'-ment Latitude out of the Reclination or In-clination, and the remainder is the Stile'Elevation. Note alfo. That the upper-f^ce of thePlain, that beholds the Zenith, is the. Re-cliner; and the under-face that beholds the'nbsp;NadÂ?.Â?:-



??? [ ipl ] l^adir, is the Inchuing-plaliir Ani mte;That both Plains, viz,, both IiiclinersRecliners have tbe fame Requifices in^achof them. But, the hours proper to thed?Šcliner, are not to be put on the Incliner ;for tvhen the Sun (hines on the one, it can'tflline on the other. Therefore to know whathours are fit for thefe or any Plains what-ever, do thus ; The Sphear reaified, and the Plain fet tohis true fcituation, lay the Thred on theSuns declination, on the Hour-circle ( ac_lt;^ording to what time of year you would^know when the Sun begins and ceafes tofhine on any Plain ) and turn the Hour-circle, with the Thred fo laid, till

the Threddo but juft touch the Plain, and the Hour-circle doth on the Equino?¨lial, cut the Hourand Minuit required ; when the Sun comeson the Eaft.fide, and when it goes off fromthe Weft-fide of the Plain. Examfle. Suppofe you have a Dire?Šl North-plainthat Reclines from the Zenith towards theEquinoaial 2 y degrees, you fhall find theStiles Elevation to be 63-30, the Subftilefrom 12. The North-Pole to be elevated onthe Recliner, and the South-Pole on theIncliner ; and that the Sun ftiines on the North-



??? [ ] , . ^North-reclincr in the longell; dayes,23-31, declination, from the Rifing 13before 4, till 10 j and then it begins tlt;jfhine on the South-incliner, and fhines tiHa afternoon ; then ic comes on the North-recliner again, and continues till it fets. But in the fhorteft dayes, when theDquot;'chnation is 23-30 towards South, thenthe North-recliner it fhines not at all, butonly on the South-incliner,- from RifingSetting ; and fo doth ic all the time the Suf^hath South-declination. This Rule ferves for all forts ofwhatfoever. Note, Thac the Circles of the Spheaffiiews the Canon to work this Queftionexaidy, whereof you have a large Difcourl^in WeUs his Art of

Sbadom, from pag. 39to 408, in 3J 4. For A DlreB Eafi or Wt?Ÿ Ert?œ-DUl'The Sphear being re?¤ified to the Laquot;' tude, bring the Notch in the Moveing Ho' rizon,to the Eaft or Weft-points on the fixed Horizon, viz.. to 90 degrees; then fet the Plain Erea, and make it faft there ; then you fhall perceive the Axis lie clofe to the Plain, it fliews the Stile to have no Elevati- on?



??? [ ?•P3 1 ??n, but muft be fet Parallel to the Plain, atquantity you pleafe, which is to be theRadius of a Tangent-line, whereby to prickuowu the Hours; and that the Subftile or.place where the Cock or Stile muft ftand is6, being the Hour-circle, dll it be juft a-gainft the upper Semi-circl'e, touching theThred, and in the Equinoaial it cuts 6, th,etrue place where the Stile muft fbnd. Alfoy By the fore-going Rule you fhailquot;nd the Sun ftiine all the year from the Ri-ling, till 13 on theEaft-fide j and on the^^clt-fidc from 12, till his Setting, ^ ^ ^^^ 5. foranEajitryv^-Refliner^ jj . Turn the moving Horizon to 9?– degreesthe

fixed, as before ; then fet the Plain tbquot;'s due Reclination, and make it faft therejand pull the Axis ffreight, and bring theJjpper Semi-circle juft ro touch it, andÂ?traitway you have the Stile, aad Subftule^-^d 12, the Inclination, Meridian, andnour-Arks on .the Plain. As far Example.. AnEaft-plain reclining from the Zenithtowards the Horizon 4J degrees, hath hisMeridian, or la aclockLineintheHotizon;tor ifyou extend the Thred from the Ceiitc^' Nnbsp;td



??? to the fore-fide of^the^ Meridian, ^^the 12 a clock Line muft alwayes be, ^hicftin this Plain lies in the Horizon. The Sub-ftile doth lie 41-40 from thence upward, asthe upper Semi-circle doth fliew ; tl^e In-clination Meridian is thus found â€? BringHour-ciicle, till it ftand even and parallejto the upper Semi-circle j then on the t'.quinoitial it cuts 58-7', the Inclination 01rlie Meridian, with which you muft make Â?Tfhlt of Hours, or Arks at the Pole, to cal-culate the Arks on the Plain, if you worKArithmetically.quot; But by the S^ear, Setthe Hour-circle to the hours on the Eqquot;''noftial, and the Thred being brought

aloquot;^the Plain till i: toudi the Hour-circle,ihew on the Plain the Angle from the H^'rizon or Perpendiculer; or with fome motÂŽtrouble, from Subftile or 12. It fliews, that the North-PoleElevated on the Wefl-reclining j and th^South, on the Eaft-inclining oppofite thereunto i and that the Recliner in S5, ihe^^jfrom p in the forenoon, till 8 at night; andthe Eaft Incliner from the Rifing, till 9 for^'noonin Summer; and in Winter, tiUai*in the forenoon. Now to make thefe Plains, asEreÂ?l:De-ciiifcrs, let the complement Latitude become



??? C m 1 a new Latitude; and the complement De-clination a new Dccliuation 5 then they mayfccomeEi-ca Dccliners, as in the next fo/c 6. Of etea Stsllntrs Sa?Ÿ erWt?Ÿ. By Decliiiatwn^ I mean the quantity of^he Angle that the Meridian or Pole of placeJiakes betweel! the Meridian, or Pole of thePlain J therefore to fee the Sphear to anydecimation, do thtu; ^ The Sphear being fet to the Latitude,l^u the Sphear as. well as you can guefs, tofcituarion of the place; that is, put thejjorth pare of the Meridian towards tbeand tbe South ,part towards theÂ°uth ; then turn the Notch of the movableÂ?Qrizon, alwayes to the

degrees of the' iains Declination, from North or South, Sr.'.nbsp;and Upngh alfo as m amp;ed Duls : Then is rhe Plain feg his Declination, t,;^. the diftance of the^orizon between the Meridian, orPole-PJacc, which Â?s alwayes 12 a clock, and thejviendian, and Pole of the Plain, being al-J^Ves juft where the Notch is iu the Mo-Horizon. N Znbsp;Now



??? [ IptJ ] Now aceoriifjg to thefe. HhUs, A Maijltliat declines 3 o degrees firotaSoudi to Welt,The Stiles Elevationnbsp;TheSubftUe from %2, 21-40. The Inchnation oi tWMeddian 3^-24. The South Pole Â? eleva-ted on the South-fide, and the North lolcon the North-fide : And the Sun fhines on theMorch-fideifroffl Rafiiig,-Â?? 8; and on the South-fide, ^from.grto 7 at night; anoon the North-agam, till Shn-fetting,working-as in the former Directions iseX'prefled.nbsp;,0 Note^ In thofe Ereft Decliners, whojdeclinations is above 60 degrees, you ib^find the Stiles Elevation to be very fmall gt;therefore to make it exad, you muft

ufe A^tithmetical Calcularion j for the doing quot;which, the Sphear, with due confideratioHÂ?gives the beft direitionSj with thefe Frafquot;^' ZN 90-00NC 30-0^PZ 38-30 ZH 21-4quot; ZN po-ooNA 60^0ZP PH 32 A5' tio/ij or CamÂ?s,Â?' As fine 90 ,To fine DeclinatiohSo Co-tangent L^utMeTo Tang. S??bft. ??forn 12. â– As fine 90 To Co-fine DediiiatlonSo Co-fine LatitudeTo fiiieStiles Elevason'



??? . ' â€? - ^ :nbsp;vei As fine Latitudenbsp;PN Ji-jo tofcfpo â–  ' â–  .So Tangent Declinationnbsp;.NC 30-00 To Tangent Elevation Merid, I 3 6-24 As-Co-tangent LatitudeTo fine of poSo fine DeclinationTo Co-tang. 6 from 12 ZrP 38-30 Zl A' 30-00A 0^5 7-y O Wofr, If you fet P, at the Pole. Z, atthe Zenith. N, at the North-end of tlj^eHorizon, at the Declination, Or Pole-plain'.H, on the Plain, juft againft the movingSemi, circle, or Subftile. A, at the Plain onthe Horizon. jE, on the Equinoctial. I, atthe Hour-circle, cutting the Equinoilial, fetiuft againftquot; the upper Semi-circle. Note, Q^is to be fet on the Plain, right againft

theHour-circle, being fet to the Hour. Having, I fay gt; by thefe Ru/es, and thelike, made and foynd the Requifites, thenproceed to draw the Dial thus j by help of a^ftor with Sines and Tangents, to 7-5 ;fuch as are ufually made. But for very far Decliners, ufe that helpas directed in Chap. 4. The like work ferves to help all forts ofN 2nbsp;Dials



??? Dials with low St^ilesf PoLjand Mcridiatt.Dials alfoiquot; The other 6 forts, yet behind, I Aall de-monftrate only in two of them, which doproperly enough comprehend them all i andthe work of one, is as eafie as the work ofthe other,, efpecially by the help of theSphear, where the hardeft is as plain as theHorizontal. Therefore, 7' Of Declittltigy Rtcliniui-Dials. 1. For Sotub Reel'tHers, they may recliÂ?ÂŽIhort of, to, or beyond the Pole, at any Dcdination, as the putting up and down thePlain, doth plainly demonftrate. There-fore, firft. Of one tbat Declines Smb.vtfi | f, tniRtdints 20 from tht Zenith. Set the Notch, or Pole of

the Plain to theDeclination, and the Reclining Circle to itÂ?Reclination, and there make it faft; thenextend che Axis fl:reight, and bring the up-per Semi-circle juft to touch it, and theHour-circle exa^ly even with the movingSeini-circle. Thent



??? [ Â?fp 1 Thtn, Firft, The Axis fhews the Stiles heightan the Semi-circle to 12-13. The Thred brp.ught along the Plaijiâ– while it touches the: Meridian, and thatfliews the Meridians Elevarion above theHorizon , on the North Recliner to be76-32 ; or its DcprelTion below the Hori-zon in South-Reclincrs, and that from theÂ?aft-end, as the Sphear ftieweth. Then, 3, The Subffite from the Perpendiculer1-ine of the Plain,js 2i-tf, as the upper Semi-circle flieweth; but from the hour 12, orJ^leridian 7-y 8, and ftands on tbe Eaft-fideof the Meridian. The Inclination of the Meridian is 3 3-25Â?,as the degrees on the Equinoctial,

betweenthe Meridian and Hour-circle, fhew. All the Hour-Arks are eafily found fromthe Plains Perpeudiculer Eaftwards andWeftwards, by applying the Thred to-jheHour-circle and Plain, being fet to theHours on the Equinoctial. The South Po e is elevated in the South-Reclmer, and the North, on the North In- K cimer .rN4



??? [ 2CO ] IT yt)u let Letters to the Sides and Angles,uccording to the former difcourfe, yon will.fee how all the Canons in the ArithmencalCalculation lie, as I fhewed you before inthe Declinin^g Dials. And as again thus; On the Pole fet P. On the Zenith Z. Atthe Weft-end of the Plain, fet A. At theEaft-end B. ArtheSouth Pole of the PlainC. At th?Š North Pole D. At the Eaft-endof the Horizon E. At the Weft.end W-At the North-end of the Meridian, fetl^LAt the South-end S. Where the Hour-circlecuts die Plain F. Where tl?e Meridian cutsthePlain.G. Where the fixed Semi-circlecuts the Plain, fetE. A^ in thenbsp;be- fore.

Then thefe Cations in fhort run thtu ; ZD 90-00ND 3f-ooZ E ao-ooGE 13-28the As fine Bafe.' To-Tang. Perpend;,''So fine of BafeTo Tang. Perpeiul.f ::rrWhcfe complement - AG- 70-32,? gt;;; Meridians elevation. -â€?'^AVffneof the Side. of rhc'An^IeSo fine of the Angle'â–  To fine of the Side Wlfidi raken fi-om Z'P 38-28, leaves?4-33, the diftance of the Meridians place |io{n''tk Pole to the Plain, vi^. G F, IS 13.283y.OO pO-OO GECZEGFZGZ 23-y7 As



??? ,[ 20X ] As fine of Hypothen.nbsp;GZ 23-^7 To fine of Perpend.nbsp;Z E 20-00 ^ fine of Hypothen.nbsp;PG 14-33 To fine of Perpend.nbsp;P F 12-13 *nbsp;the Stile. y A.S Tangent of Perpend. Z F 20-00To fine of Bafenbsp;G E 13-28 So Tangent of Perpend. P F 12.1,To fine of Bafenbsp;FG /.yg the Subftile to 12, As the fine of the Sidenbsp;Z E 20-00 To the fine of the Sidenbsp;G E 13-28 So is the fine of the Angle P F G po-00To the fine of the Angle F P G 33-28 Inclin.Meridi Tor tht Hours %Â? aU Dials, fay thus;As fine of po.To fine of Stiles height;So Tangent of the Angle at the Pole,To Tangent of the Angle

on the Plain. ^.For North Declining %tclining.Dials. For thefe Plains alfo,you muft redifie the^phear to the Latitude, and fet the Plain tohis Declination, and Inclination, which is given.



??? [ ao2 quot;} given, and for which you are to malcc aNorth DecUning Rechning Dial. As yoadid in the South-Rcdiner,- fo work m allrefpe?Šls, as you fliall bring forth the Qae-ftta's, cither by the Sphear or Arithmetical-Calculation, as is largely fhewn. Anlt;ia Plain that declines yy dc^liCC tMorth towards the Eait, and relines 30from the Zenith, you fhall find the Requi'fites to be as followech. 1.nbsp;The Meridians Elevation above theHorizon, is found to be 63 deg. 5 8 min-But yet obferve. You muft make ufe of thatpart oP it which is below the Horizon, be-caufe the Sun being Elevated high on theSouth-part of the

Meridian, muft needs eafta fhadow on the North-part thereof; there-fore in drawing the Dial-part, part is onl/to be made ufe of for the Sun to fhine on. 2.nbsp;The Sdles Elevation is 37 degrees00 minuts. 3.nbsp;Th?Š Subftile from 12, lt;Jj-24; orfrom the plains perpendiculer 39-22. 4.nbsp;The diftance of the Meridian of theplace from the Pole of the Plain, is 70-33'The Angle between the 2 Meridians 74'3The Hour-Arks are found by applying ofa Thred to the Hour-circle and Plain ; the Hoar-



??? [ ] Hpur-circle being firft fee to the hour on theHquiaoftial. The Norch Pole is Elevated ; and in re-gard the Plain dedines to the Eaft, the StileQ^uft be fet towards the Weft, and it ihinesOn the Plain in Summer-time, from the Ri-fing unto 12: But in the Winter-time, buta few hours. Notealft, That thefe Declining Reclin-ing-plains, may be referred to a new Lati-tude and Declination, wherein they fhallbecome Upright Decliners, as before is hin-ged. quot;^he Poor^Mant Dial-Sphear gt; Or a-notber way to demonjlrate theMyfieryof Dyalling, both for Declining andInclining Vlains, in a very plain,eafie way, for one 6tb part

of tbe cojlof tbe other Brafs-Spbear. Firfl,4*totbeDefcr!ption, and afterwardfor th?Š Vfe. ^ A S to the Vefcrlption, the figure an-nexed, and a few words ftiail fuffice ;^â– herein confider;,Firft, The plain flat-Board, reprefenting the



??? [ 204 â–  â–  the Horizon , as ABCD.nbsp;' Secondly, the two upright piecfc, asEaft and Weft-points, as A,F, andbt, tofupport the moving Plain. Thirdly, The Moving-plain, moving toany Inchnation, on the two Points E and F,with 180 degrees upon the Plain, and notedhyABEF. Fourthly, Alfo a Brafs-cirde as G,ftenedto the Plain, to fet it to any degreeof Inclination; and a skrew, as at H, thatmay ftay it fteady, when fet to any Reclina-tion. Fiftly. On the middle of the Horizon-Â?al-board, is fattened at the Point M, a trueHorizontal-Dial, drawn fit for your Lati-tude, and to turn round on the Point Mj asIMKL. Sixdy, A Thred

fattened in L, the Cen-ter of the Horizontal-Dial; and in N, theCenter of the Plain ; to be both a Stile forthe Horizontal-Dial,, and to reprefent theAxis of the World ; alfo a fmall Wood-den-Quadrant will be ufeful, fuch a one ashalf the Plain is, to draw Perpendiculcrs,and meafure Angles, as afterwards in theUfes. The Ufes follow. Ufe K



??? [205]Ufe L To find the Declination of a PUin ij theSun-fhining- Apply the fide A B to the Wall, andhold the Inflrument level, ^s by help of aPoint Plwmmet, fattened at N, and thePoint playing right onM, it is eafie to do;then by the Triangfiler-Quadrant, havingfirft obferved the true hour, turn the Hori-Xontal-Dial about on the Point M, till thefliadow of the Thred (or Axis) fhew thelame Hour ; then the Point onquot;the North-end of the Horizontal-Dial, fhall fhew thetrue Declination of the Plain. For anySouth Decliner, the ufe is obvious. But for North-Decliners, you muft turnthe Plain out of the way of the Thred,

ftillkeeping the fame fide, AB, to the Wall;and if the Horizontal-Dial hinder, put aParallel-piece between, as y our Rule, or anyother thing, and you ftiall have die Pointgive the Declination on the Southern Semi-circle on the fixed Horizon. Ufe 11.



??? [ 2.06 1Ufe 11. Tht Dtd'tnauontfanj ErtB DtcH^'tr gi-ven, to find the SukftiUj and Stile, In'clination of Meridians, and every hourand quarters diftance from I2,the Perpendiculer Line on the Plain. Firfl, Set the Point at 12 on the Hori-zontal-Dial, to the Declination of the PlaiÂ?,toward the Eaft or Weft, and fet the PlainUpright. Then ftrftfor tht Subftile. Apply the fide of the Quadrant to thePlain, and caufe the fhadow of the Thredto play Parallel to the perpendicular Ray ofthe Quadrant, and at the fame time itfhallihew on the degrees on the Plain, the trueSubftiles diftance from 12. Example. Suppofe the Plain decline 20

degreesSouth-weft, you Hrall find the Subftile to beT J deg. and 11' from 12, and to ftand ontheEaft-fide of 12, in a South decliningWeft 20 degrees. Latitude y 1-30. j4gain,for the Stiles Elevation.Apply the Quadrant to the flat of the Plain,on the Subftile Line, fo as the Thred maycut the Center of the Quadrant j and then th.c



??? [ 1 the Thred (hall cut cn the Quadrantfor the Stiles height. â€?^i'Â?Â?quot;} f'^ Inclination of Mtridiaas. The lhadow of the Thred when it cutsthe Subftile ly deg, 12' on the Plain, fl^allon the Horizontal. Dial cut i hour ^(?Žmin.Which reduced to degrees, is 24deg. 50 min.the Inclination of Meridians. Again, for every Hours di/lancejn itgrtetand minuts from 12. Turn the whole Liftrument about, (as itis then firft fee) till the fhadow of the Thredftall fall on every hour and quarter, andthen the fhadow ftiall cut on the degrees onthe Plain, the diftance of every hour andquarter from 12, for that declination, in de-grees and

minuts ; which you may draw in*to a Tabley for your , ufe and purpofe ; orhereby examine your more exadl Calculation,and prevent all grofs miflakes in your for-mer work. Ufe III. Any Declining North-eafl, or North-vftfl'Dial being given, to find the fermer ' Requijites for thofe Dials. In the true prorer ufing the Sphear for North.



??? [ 2O8 ] North-Dials, the Stile ihould look upwards,which will appear fo to do, if you turn theInftrument the bottom upwards, for the fur-ther help to your fancy ; but obferve that theHour. Arks, and Angles, are the fame forthe North, as for the South, only the dif-ference is in the Scituation, as to the contra-ry-fide, and looking upward inflead of theSouth D?Šcliner, looking downward, as byturning the Inftrument appears -, fo that ifyou draw the Dial as a South-weft, whenyou would make a North-weft j and letright figures, and the right way, and thenyour work is effected to your mind, to theright intent and purpofe. Exawfie of a

North-Eaji, 3 0 degnts,Latitude ji-30. Set the Point at 12, to 30 degrees Wefl:-ward, and apply the Square to the Plain*till it juft touch the Thred j and on the de-grees on the Plain, it cuts 21-40 for theSubftile 5 and at the fame time almoft halfan hour paft 2 for Inclination of ' the Meri-dians ; and applying the Quadrant to theSubftile-Line on the Plain,, and to theTThred ; it cuts 32-35' for the Stiles height,being the fame, and the fame way foundas for the ?owth Decliner Eaft, Bat



??? t aq? } out ehfcrve^ That for the Hour- Arks^youÂ?nuft note,Thac the North-Dial cannot ftewat Noon, nor any Hours yery nearNoon, which will be feen on the South E)e-tliner Eaft ; Therefore 4 in the morning, ishere called 8 ; and y is called 7'i and 6 is6; 7 in the morning, is called f ; and 8 isto be named 4: And if you turn the InftruriÂ?ent, that the fhadow of the Thred may fallOn thofe hours, it will alfo cut on tbi de-grees on the Plain, the true Hour-Arks re-Siuired. Af thm} For 8, it fheweth it not 5 at 7-,it ftiCweth77-00 J at 6, it Iheweth 58 deg.f x minuts 5ÂŽt 5, it cuts on the degrew on ,thc Plain45'-3 8; at 4 in the

morning, it cuts on thePlain 3 5'-27; but. the ftiadow falls then onHour of 8, on the. Horizontal-Dial. Alfo note. That tliefe numbers are not laidfrom the Subftile, but from the Plains Per-)endiculer, which in all Upright Plains is a'Perpendiculer Line j and in all other Plains,a Perpendiculer ^ to, the Horizqntal-Linp,drawn on the Plain. And thus proceed^ith any other; the affedfions are beft feen^'hen you turn the Inftrument the upper-part downwards. Onbsp;Ufe ly.



??? )nbsp;I 1 'Ufc IV. ^ ro find thi Rtqulfitts, ani to iraw^f 'Hours on a far Declining treB-Dinl, S.W. So- Set the Pointto 8o;.as before S. W. thentheThred and the Qtradrant lhall (he^^^38.2 for the Subftile V and 82-8 ontheHo-Titontal/ for the Inclinatibit of Meridians;and 6-'i2^-for theStiiesBevation ; â–  and thelhadow of the Thred on the Horizontal'Dial, will ftiew ydfl ho# clofe and inconvcnicnt the Hours will be,'if not helped by theformet^ dire6l3on$; and in like manner wiUthe Nbfth-Eaft ofWa be, and Iikewiichelpfid, Ufe V. To find tht Rtquijites, and Hottr-Arkhfrom tht Ptrptndicfiltr of a DtclinitiiInclining Plain, with its AfeBiens.

Set the Point at 12 to theDeclinatIon,antlmove the Plain by help of the Arch, o^Circle of Brafs, to the Inclination, and witPthe skrew make it faft: and fteady in tha^place. Then for the Subftile, Apply the Qua'Vdiant tQ the Plain, and alfo PerpendiculÂ?^



??? I 3 to the Axis, as the edge of the Quadrantâ€? being Aicjc, will neady fhew ; then theThred wiD fliew on the degrees on the Plain,die diftance of the Subftile from the Per-pendiculer, or the complement thereof fronjthe Horizon j which Point note with a fpotof Ink; for, when the fhadow of th?Š Thredfalls on that fpot, on th?Š Horizontal Dial,it fhe\mh the Inclination of Nieridians ;that is to lay^ on What hour and minut, theCock of the Dial flxould ftand right over.. i^lfo. The Quadrant, applied to thePlain and Thred^ on the Subftile-Line,^eweth the true Stiles Elevation above thePlain. hftijy making the fliadow of

theThred to fall on every Hour on the Hori-^ntal-Diaij it ftialf at the fanie time ftiewnow many degr?Šes and minuts on the Plain,â– that Hour-Une ought to be from the Perj-pendiculer, or from the Horizon; and alfpquot;which way, either to th?Š Right or Left,Eaft-orWeft; or from the Subftile, or 12; if' you will trouble your felf to count it, fromtne|Â?Iace found out for the Subftjle, or ?– 4 ?ŠxdmfU



??? Exmplt of a. Plain Vtclmttg 30 S.E. Â?9(1 Inclining 20. The Subflile, by applying the Square,youihall find to be 30 degrees on the leftjiamJof the Perpendiculer Weftward, and theInclination of Meridians 48-20, theStiksheight y 1-3 lt;5, and the Meridian on theright-hand of the Perpendicuier-line 11-3Â°Eaftward j and the lhadow of the Thredplaying on every hour and quarter, on theHorizontal-Dial, will fhew on the Plain thequantity in degrees from the Perpendiculer-Line,nbsp;quot; Ufe VI. Te find tht Reqmjiits in a Ntrtb-tajl Reclimng-Did, and tht Hour-Lines. Set the Inftrument as before, and find theSubftile, Stile, and

Inclination of Meridi'ans as before j But note,as to the Aftelt;Â?lioÂ?sgt;which way do thtu â€? Turn the Inftrument the bottom upward)and as near as you can guefs, turn the Plainto its fcituation j then you ftiall firft fee theStile to look upward in the North-eaft Re-cliner, which before was downward in the South-caft Incliner,nbsp;^ . Alfot



??? The Subftile ftands on the right-handof the Perpendiculer, 30 degrees Weftward( for obferve this alwayes, If a Plain de-clines Eaftward, the Subftile will ftandWeftward, and the contrary). Alfo note. That the Meridian-Line is to be drawnquite through the Center on the other-fide ;becaufe, when the Sun is in the Meridianabove, it muft needs eaft thefhadow of theAxis,or Stile, the contrary way downwards. Ufe VIL To find what are the mofi Honrs, thatthe Sun can fliine on any Plainj whatmfoevir. Firft, on all South Dire^, or DecliningIncUning-Dials, the mid-day-Meridian isproper to it, unlels it incUne above 75 de-

grees, and then it becomes ufelefs in LondonLatitude; then what hour foever you canmake the Sun to fliine on the Plain, and.Horizontal-Dial both together, (the Sun be,'ng at that hour above the Horizon) by ben-ding or turning the Inftrument any way, O 3nbsp;(when



??? f 214 ]nbsp;, _ ( when the Point at 12 is firft fet to the De^clination) that, and all thofe Hours are pro-per to that Plain, at one time of the year orother, jilfo noUi That feveral Hours that ferve for theSouth-plain, do, at fome time of the year,belong to the North-plain alfo ; as by turn-ing the Inftrument about, you may plainlyfee, cither by the Sun-fhine, or tv theThred, and your Eye cutting the Hour-Lines and the Plain. Alfo ohfirvCf That if you would delineate a South Re-rdining Plain, you may bring the Plaintoward the Thred, till it becomes a Polar-;Plain. But if it Redines below the Pole, thenconceive it to becopie a

North Redining-Dial, and work ?s is before directed, andyou fhall obtain your defire; for the Dialswill be the fame, the pne as the other, asbefore was hinted at, in the Inchning-Pl9ins. Ufe vin.



??? Ufe VIII. Jit Dtcllnation of Â?ny Plain gmv, tofniwb^ %tclin(itt9n willma^ it a.Ttlarquot;:Dial, ^ttithf coHtrarj. Set the North-point to the Declination,'and bring the plain to touch the Thred;then on the Brafs Circle is cut the Reclma-tion required. Or contrary ;Set the Plain to the Rcclination _given,and then bring the Thred to the Plain by turning the Horixontal-Dial, at 12 fhall fhew the Declination Required, to make it Pplar.nbsp;... In like manner you may difcover a de-clining Equinoaial, but not fo eafily whenthe Subftile and Meridian are po degreesaflunder; the Subftile bemg.then alwajesin the hourpfd, as by movmg the

Plain,if the Declination be given; or by movingtbe Jhted, if the Indination be fiiven, tillthe ^uare, touching the Thred, it ihallfhadow or bourn, juft upon 6 on the HQsriz9ntal-Di^l. Nott aljq^nbsp;, _ , That Eaft and Weft Recliners, and In-cliners are difcovered after the fame man.quot; quot; 0 4



??? t ^nbsp;J T r ner; So alfo Direa Recliners, and Incli- ijcrs, as by moving the Plain to and fro, you fhall fee the plain and true reafon, how the Stile is Elevated or DeprefTed, and how the Hour-lines are inlarged or con- traaed, according to the Elevation of the Stile. In Eaft and Weft-Dials, that the Stilehath no Elevation, but is parallel to thePlain ; and how the Meridian lieth in theHorizon, in Eaft and Weft Recliners, andIncliners. Many more Ufes might be infifted on,which I fhall leave to the fcruteny of theinduftrifius PraaitionerÂ? in the /irt ofShadtws,nbsp;. CHAP,



??? HoTigt; to remedy federal InconyeZniencies in the uftng of theJrtlficial Lines of Numbers^Sines and Tangents^ as theyare ufmlly made* IF the term required happen to be ua- 1 der one degree of Sines and Tangents,then the Line of Numbers will fupply it,^ving due refpedf to the increafe of the %dius,or Caraaeriftick. Aithui^ As the fine of 90, to the fine of 22-21,the greateft Dechnation; So is the fine of ideg. ic', the Suns di-ftance from the Equinodfial, to 0-28,the Declination which falls beyondthe end of the Rule. : ~ Koiy to remedy this, the i deg. 10', is [ Â?Â?M



??? is70minuts. therefore by the Numbers/4r, So is 70 minuts, the Suns diftance from{he Equinoaial, to 28 the SunsDechnationon the Line of Numbers,, obfervjiig to ex,tend the fanie way, as from the firft to thef?Šcond tertjj. 2.nbsp;When you have occafion to ufe a luieabove 90 degrees, then you muft count thefine of 80, for the fine of too ; and 70Â?few no ; andlt;So, for 120. So alfo, the diftance from 90 to do in theSines, ss the Secant of 30 degrees ^ and thediftance from 5Kgt; to jo, is the Secant of 40;or the Point beyond 90, that reprefents th?Secant of 40, 3.nbsp;If the Extent b?§ too large for

youfCompafles, as from 4 y or 90, to 3 or 4 de-grees; theninfteadof 90 or 45, make ufeof a Point in the Sines or Tangents right a-gainft the middle ?? in the Lme of Numbers,where you may have two Brafs Centcr-pins,viz,, in the Tangent oÂ? j-43, and the fineof y-45 ; and jhe extent from thence back-ward or forward, ftiall reach in the Num-bers, to the 4th proportional Number re-quired. Example. As Tang. 4^, to i-di in the Numbws} So is Tang, of i j-o, to 0-43 m the I^um-bets.



??? I T Inftead of which, you may faf. As thefang, of 5-43, toi-5i on the Numbers j^is the Tang, pf ? f, po 6.43 on the Num-bers dimini(hing a Radius; for as Tangleto 1.1 y, a greater than that; fo is the Tang..Pf 1 f, to a greater than ij alfo, vtx.. 0-43. Secondly, in Sines amp; Tangents, or Sinesonly^ where there is another Caution to beobferved, As fine po, to fine 10 j fo is fineio, to fine of 3,241. To work this wjth fmall Compafles on a;large Line, dethta; Note, ;hat at 10 on the:^ine of Numbers, or Sine of po, or Tang. 45-, is one compleat Radius; but at the'diddle I, on the Line of Numbers, is aplace, or Radius, Ms; wherein

the Loga-'ithti, Sines, the Chara6teriftick is 8. A-Rain, at the fine of 0-341, the Charaaeri-^ickis7, ( and at 3 minuts it is d,) whichdo note the feveral decreafings of the Ra-Jmlfes; Therefore fet the difianc? from oneNumber given, to the next neareft place a-gainft I, or next Radius, as far from a^eater or a lefs Radius, as your occafionlerves, and note the place. As thm for Examfle. In this Operation, the extent from thelomtatj-45 on the Sines, to the fine ofdegrees, I fet the fame way from the Point



??? Point at 0-34 ^ 5 and note the wUl be at neat i degree ; then ^^e work Â?s thus; As the place againft the middleinftead of 90, tothe place laft found for10 ; fo is the fine of 20, to fine ol 3 oeg. 24'i, the 4thterm required. But in thofe Lines of Numbers, SwÂ?,and Tangents, where the Number is double,this is performed by working a-crofs only. 4. When the laft term in Tangents hap-pens to be above 47, then the remedytwo wayes, As tbm;nbsp;' As fine of 30, to fine of po ; So is-the Tang, of 30, to Tang. 49-07. ^which here happens beyond 4J. Apply the end of the Rule, next pO,clofe and even with any thing on

which thePoint of the CompaCfes may ftay, till yo??take from thence to 4J, for that diftancelaid from 47, fiiaU reach to 49-07, readingthe Tangents as numbred beyond 4J. OrmoreMatlythM'ynbsp;. â–  The CotrvpafTes being fet fr??m the fine ofao, to the fine of 90 ; fet one Point m theTangent of 45, and turn the other on theTangents, and keep it there fixed ; then re-



??? iiovethe other from 4y, and clofe it to the??hird term, being here the Tangent of 3,0 5tiien this laft Extent laid from 45:, fliall'each to 49-07, the Tangent required. y. When the firft term is a-Tangent a-hove 4f, and the iecond under 4 y. Take the excels of the'firft Number a-hove and fet it the fame way from theSecond Number ; then the Extent from thelecond Number to 4f, fliall be the true di-ftance between the firft and fecond terms. Examflt, As the Tangent of ji-jo, to the Tan-gent of 30; So is the Tangent of 40, to Tangent21-04'. ' For the Extent from 45-, to fi-jo on'tne Tangents, fet the fame way from 30,does reach to

about 24-30 ; then the Ex-tent from thence to 4y, fliall reach from40 to 21-04 on the Tangents, the 4thNumber required. Or, If it had been from a Tangent above 4f jto a fine, the fame way would have re-medied the defc?Šl. When the third term exceeds 45 ofTangqpts, then thus; ExmfU,



??? [ aaa ] 'ExmpUÂ? ?„s fine po, tofine 30; So is the Tang. of yo, to tang. of 30-48. The Compafles fet from the firft tern*fine poj tofine of 3 o thefecond,alels ; thenfet one Point in the Tangent of 45, andextend th?Š other backwards in the Tai^ents,and note the ^ce^ keeping one Point thereelofe, the:other to 50 th?Šthird term (beingabave by coiintingbackwards) Then, Ifay, that Extent laid froth Tangent 45-, (hallreach to Tangertt 30-43^ the 4th proportio-nal Tangent required^ Jf the Proportion had heen increafiijgjthen there had been no trouble at all.tAt[?? Mt?¨fThat working a-crofs, or changing theterms, is a good remedy

alfo. nAsthu'y As fine p??, to Tang. 50; which is proper-ly incrc?¤?Ÿng, for the Tang, of yo beingsmore than the fine of po, yet taken on theRule from pd to 40 j the complement there-'of^ as if it were decreafing ;amp; is fine 30, to Tang. 30-48, the contrary wayi ThereforeyAs from the firft term, properly counting tÂ?the fecond. Laftly/



??? 7. Laftl/j When one or two Radiuflci(?´??Alteraticais of the Charafteriftick) feUsoetweCB the firft and f?Šcond term. jis thtu for Sxamflf. Firft, By th?Š Line of Nuniibers only â€?As 8000 is to 10, So is yooo to lt;?Ž i, or To work this properly, and naturally, thtftiiiite on the Numbers fhotild be four timestepeated, which is (eldom more done thantwice, as here : But this, and any other, bythe Line of Numbers is not interrupted, ha-ving a duerefpeÂ?t to the Number of Places.For to work this, the beft way, is changingof terms thus; As 8000^ to yooo in thefeme Radius ; fo is 10, to 6-2^ in the fameRadius alfo. Or, without

changing ; As8000, to the next I ; fo is jooo turningthe Compafles the fame Way, to ?–-2 f. But to call it fo, and not 62 your rea-fon mufl guide you mor?Š than precepts. But in ufing Sines and Tangents, theway in the third remedy will fit you. Example. As fine po, to t degree (orUflder); fo is fine 30 degrees, to fine 30rninuts, This being too wide an Extent forthe CompafTes, the third Rule is a remedyfor It-, w hich on a large Radius feveral times repeated,



??? c 224 ] repeated, as in Mr. Ougbtred's Cirelts ofProf onion, is as eafie as may be -, being fureto remember the number of RadiuUes be-tween the firft and fecond term, that youmay have fo many between the third andfourth term alfo. Much more might have been faid as tothis ; but this Obfervation being alwayeskept, That as the Extent from the firft termto the fecond, is either increafing or de-creafing ; So alwayes muft the Extent befrom the third to the fourth, increafing ordecreafing, in like manner, when you ulcSines and Tangents; And Numbers alio,except, as before, in a few particuler Rules ithen you will be truly

refolved. rbe end of the Bool^of Dyalling. an



??? appendix To the Ufe of the Xriangmcr^^^uaD^aut IN navigationJ where it performs the Ufes of theDavit-^adt ant, the Crojs-Stajf^Bojv, Sinicalnbsp;SeHor, with is much cafe and exadnefsas any, or all of them, will do inObfervation of Operation, Natu-rally or Artificially. Being firildius Contrived,and made by JohnBrown, dwelhngat the fign of tlie Sfhiarand SÂ?Â?-DM/ in the CMinorics, near toAldgatt, London. ^â– ondnn. Printed by John Darby, for John Wipg-are ro be l.ild ac his houfe in Cmtcbedfryers ; and by John Brown at the Sphctti ancSni'Dial 111 the Minories j and by Jebn Selie.^Uj^frmitage-flairs m fVarpinS'



??? : v??i vU:! â–  -nbsp;- ' y f.. ... V .nbsp;V ^ ^ 'quot;i 'nbsp;' y Inbsp;-y ; Unbsp;' , / t f â–  5 Z . quot;'i V- ' . : - .:: - ;j ai-.!- f â€” ' v' ) â–  \ â–  .-Al: '.rt-'^A



??? CHAP. I, The Defcription thereofF 0%SEA^USES. THe Defcripcion of the tnflrumenti islargely and plainly fet down in thefirft Pan, and Fir(l Chapter. But, in regard that is the general Defcrip-tion of all the tines that can convenientlybe put on, and thofe neceflary for this ufebeing far lefs, I lhall repeat the Defcriptionagain, as far as concerns the ufe thereof forSea-Obfervations. I. Firft for length, it ought to be twcifoot long at leaft, when ftiut together, andnot above 3 foot at any time forSea-ufesj(but for Land-ufes it may be 6,S, lo, or12 foot in length, td find Altitudes or di-ftances to Seconds of a degree certainly). P a a.

The



??? r 228 J i. the Form of it is the fame, as before,vU. an opening Joynt of about an iiKh andquarter, or half quarter broad eaeh Leg jand 6 tenth parts of an inch in thicknel?,with a Loofe. piece of the fame length,breadth, and thicknefs, to make it an Eq^'-lateral-Triangle. Aitbe Figure jheweth. 3. The Lines neceflary for Sea-ufes are,firtl, the 180 degrees upon the moving-Legand Loofe.picce,numbred as before is ihew-ed. Alfo, 60 degrees on the innermoft-edgeof the Loofe-piece. The KalendarotMonths and Dayes, and degrees of the SunÂ?Place, and Right Afcention, on the move-able-Leg. For the fpeedy and ready finding the

Sun?place, and declination, which you may dquot;to a minut at all times, by help of the Re(9:i-fying Table, and Allronomical Gautions olTime and Longitude.nbsp;. Alfo, on the Head-leg, is the generalScale of Sines and Lines, to the great andkfler Radius, m in tht Figure. And thusmuch will ferve both for Obfervation andOperation, as in the following Difcouriewill fully appear.' 4. To this Inftrument doth chiefly be-long the Sights for the Obfervations at Sea,^nbsp;where



??? [ 229 ] ^ . ^where the Horizon is made ufe of in the taiking the Sun or Stars Altitude. And to this Inftrument belongs the In-dex and Square, thac makes it a moft com-pleat Sinical-Quadrant, for the plain andeafie refolving of all plain Triangles. Alfo, a weighty Plummet and Thred,and a pair of large Wood or Brafs Com-paflcs for Operation. Thus much for Defcription, being all puton one fide only, unlefs you ftiall be pleafedto add the Artificial Numbers, Sines, andTangents on the outer-edge, and a Meri-lt;^ian-line, and his Scale on thfi inner-edge ;3nd Natural Sines, and Natural Verfed-Sines on the Sedor-fide : But

thefe as youpleafe. p 3 CHAP,



??? CHAP. 11.Tie ufe of th?Š Trianguler-^adici^^.in ObferVation. THat the Difcourfe may be plain,brief,and general; there are lo teriu^to be named and defcribed, before I conieto the Vfes and Examples, which are as fol'loweth. 1.nbsp;Firft, the Head-leg of theInftrumefltin which the Brafs-Rivit is fixed, and aboÂ?'which the other Leg t??rns, as A B, in th^Figure; on which Leg, the general Scale 0Â?Sines and Lines are yfually fet. 2.nbsp;The moveable-Leg, on which tbeMonths and Dayes be, as in the Figure, nO'ted by B D ; which Leg turns about tb^ Head-Ies. 7'he Loofe-picce that is joyned to tbcHead, and moving-Leg, by

two Tennons ateach end thereof, noted by D A in the Fh 4.W [ 23Â° 3



??? r ] ^ ... 4. The Head-Center, or Center-pm on the round-part of the Head-leg, being Cen-ter to the 60 degrees on the in-fideof theLoofe-piece i which Point is kno\vnbyB,in the Figure. J. The Leg-Center, being near the endof the Head-leg, which is the Center to thedegrees on the moving-Leg, and out-fide ofthe Loofe-piece, being in all j8o degrees 5and noted in the F/fÂ?rf by the Letter C. 6.nbsp;The great Radius, or greater Line ofSines, ifluing from the Leg-Center towardthe Head, having the Tangents on the raove-able-Leg to the fame Radius j and tbe mea-fure from the Leg-Center to the Tangenton the moving-

Leg, a Secant to the fameRadius i asC E in the Figure. 7.nbsp;The little Radius that ifTues from theLeg-Center toward the end, having theTangents, on the out-fide of the Loofe-pieceto the fame Radius, and the meafure fromthe Center to thofe Tangents for Secants, tothe fame Radius i asCF. 8.nbsp;The Turning Sight alwayes to beskrewed to the Head, or Leg-Center, knownby his fhape and skrew-hole, as J) The flidina Honzon-fight to Hide onthe raaving-Leg and Loofe-piece,noted withits bi^uefs and hole to look through, asquot;nbsp;p ^nbsp;10. Tlif



??? [232] io. The /Ladow Sight, and 2 others, topin the Inftrument together, which you maycall the Objcft^Sights, alwayes fixed in thetwo holes at the ends of the moving-Leg,and the Head-leg ; and the Ihadow-Sigh:is to fet to and fro to any place required ;noted in the Figure with and the othertwo with And Thus you have their Name and Defcrip-tion at large, which in brief take thus foreafie remembring, 1. The Head-Leg. 2. The Moveable-Leg. 3. The Loofe-Piece. 4. The Head-Center. y. The Leg-Center. 6. The greatRadius. 7. Tlie lefs Radms. 8, The turn-ing-Sight. p. The Horizon fliding-Sight.10. The fhadow-Sight, and

thetWoOb-jeft-Sights; the open-part in one is next to,and the other remoter from the Rule, to an-fiver to the upper or lower-hole in the turn-ing-Sight, according as you pleafe to ufethem in Obfervation.'^ Thus much for the Tirwj, thzVfes fol-low, Ufe I. To find the Suns, or a StÂ?rs Altitude, ijia forward Ohfervatitm^Hi hy a Fore-fiaff. Skrew the turning-Sight to the Head- Center,



??? 11 Center, and put the objcdl-Sight into thehole at the end of the Head-leg, and put theAiding Horjzon-fight on the in-fide of theLoofe-piece ; Then fetting the turning-fightto your eye, and holding the Loof^piecein your right-hand, and the movÂ?able-Legtoward your body, then with your Thumbon the right-hand, thruft upwards, or pulldownwards the Horizon-fight, till you feethe Sun through the Objedf-fight, and theHorizon through the Horizon-fight; thenthe degrees cut by the Line on the middleof the Horizon-fight, lhall fliew the trueAltitude required. Alfoohfnve, That if you Hke to ufe theupper or lower-edge of the Horizon-

fight,inftead of the fmall bar a-crofs the open-hole, after the manner of the ends of aFore-ftafF, that then the degrees and minutscut by the edge of the Brafs, is the Alti-tude required, to be counted as it is figuredfrom the Ohjedf-fight, toward the Horizon-fight ; the degrees between them being theAngle required. Note alfo. That if the Altitude of theSun, or Star, be above 3 c degrees, you willfind it a hard matter, to behold the Horizonand Sun with a bare rolir^ the ball of theeye toly, and -Â? ftirring of the head, will eafily



??? [ml cafily Caufe a ftiriing erf the hand, whichwill fpoil the ex???Štnefs of Obfervation, un-Icfs the Inftrument fhall be fixed to a Ball-focket and Three-legged-ftaflf, which is notufual at Sea. Therefore to remedy this, you may ob-ferve with the open oval-hole in the turning-fight fet to the eye, or taking the turning-fight quite away j Obferve juft as you dowith a Fore-fbffe, fetting the round part otthe head, to the hollow-part befide your eye?fo as the Head-Center-pin may be as nearthe very fight of your eye as poiftbly as youcan ; which Center is the Center to the de-grees now ufed in a forward way of Obfer-^vation. Or, rather ufe

this way when theWeather will fuffer, by a Thred and Plum-met, which I fliall add as a f?Šcond Ufe- Ufe IT. To obferve the Sun or a Stars Altitude^by a forward Obfervation, ufirg thtThred and Plummet, Â? Skrew the turning-fighc to the Head-Cen-ter, as before, and put the two Objeit-fights into the two holes at the two ends ofthe Rule; and on the Leg-Center-pin hangthe Thred with a weighty Plummet of two pound,



??? r 1 pound, or above a pound at leaft. Then hal^M^thf^Trlanguler-Quadrant^fetting the fma 1-hole on the turning-fighcclofe to your eye; and if the Sun,or Star,beUnder 2y degrees high, then look to theSun or Star through the turning-fight, andthatobjedf-fight, ^vhich ftands in the end ofthe moveable-Leg, letting the Thred andPlummet play between your Thumb andFore-finger, as a Brick-layers Plummet inhis Plum-Rule doth in a bendid hole, thatyou may keep it in order whilft you look atthe Sun or Star, and the weighty Plummetwill pull the Thred ftreight, and let youknow by feeling which way it is playirtg,till it playeth evenly

and truly, whilft youhave the Objed precifely in themidft there-of, whether it be Sun, Moon, or any Star,or other Obje6V, \vhofe Altitude you wouldobferve; Thefn, I fay, when the Plummetplayes well, and you behold the Objcdlright, bend back the Quadrantf and fee whatthe Thred cuts on the degrees on the move-able-Leg, which fliall be the true Altituderequired ; And in my opinion, muft needsbe more exaft than any other way of a for-^vard Obfervation, becaufe you are not trou-bled to mind the Horizon and Sun both atat once. An



??? [ 25lt;J 1 An Objeftion may be, Tht holfleromwindsy and the roullng of the Ship, will hin-der fuch an Obfervation. Anftv. So it will any other way, thoughhappily not fo much. Again, I anfwer. One Objedl is better andmore certainly feen, than two at any timetogether; and though the Wind blowhard, if you can (land to obferve at all,theheavy Plummet will be fure to draw theThred Perpendiculer; and for ought Iknow, you may come as near this way asany other; however this, at moft times, mayconfirm and prove the other, and may beufcfful in Rivers, and Harbours, and mifty-Dayes, when you may fee the Sun well e-^noiigh, but

not the Horizon at all. Ufe III. To find tht Suns Altitude by a backwardObfervation, a* vtith aBackrJIaf^ orUivis-Quadrant, Skrew the turning-fight to theLeg-Cen.ter (orCenter to the degrees on themove-able-Leg ) j and fee the objeif-fight to thelong ftroke by oo-lt;Jo on the out-fide of theLoofe-piece, and put the Aiding Horizon-fight on the out-fide of the moveable-Leg ; then



??? men hold the Objeft-fight upwatd$,and thefmall-hole in the piece turning on the Â?dge(or to the fmall-hole in the middle) of theHorizon-fight ( which you pleafe) clofe toyour eye i and looking through that hole,and the middle-hole of the turning-fight,to the true Horizon, turning your felf about,and lifting upj or preffing down the Hori.^ion-fight, c ofe to the moVeable-Leg, tillthe fhadow of the upper-edge of the Â?ha--dow-^fightj being next to the Sun, fall at thefame time juft on the middle of the turn-ing.fight ) Then, I fay, the edge or middleof the Horizon-fight, that you lookedthrough, fliall cut the true Altitude of theSun

required. Being the fame way as you do obfervewith a bavÂ?-Quadrant, or Baci-(laf. Ufe IV. To find the Suns t)lfiance from the Zenithjbj the Trianguler-Quadrant. Skrew the turning-fight to the Leg-Cen-ter, and put the Objed-fight, whofe oval-hole is remoteft from the j^adrant, in thehole in the end of the HeajXeg, or ratherÂ?n a hole on the general Scale, between theturning-fight, and the Sun j and put the Horizon-



??? [238]' Horizon-fight on the out-fide of the move-able-Leg i then hold the turning-fight to-waratheSun, and the fniall-hole intheedge of the Horizon-fight to your eye j thenlook through that hole and the turning-fight,tilt you fee the fliadow, the Obje??Vfight, tofall juft on the turning-fight, or the fha-dow of the turning.fight to fall juft on theobjeft-fight, which is all one, though thefirll be more eafie, becaufe you ihall fee theHorizon through the turriing-fighr,and that,both at once; Then, I fay, the degrees cutby the Horizon-fight, fhall be thj Suns di-ftance from the Zenith required; Being thevery fame work, and done in the fame man-ner,

and producing the fame Anfwer, viz,'the Suns diftance from the Zenith, that theDavii-Quadrant doth. Note, That this way you may obfervevery conveniently, till the Sun be 20 de-grees diftance from the Zenith j and by theadding of a tfoArch, as in Davis Qua'drant, of to 45 will be enough, it will doas well as any Davii Quadrant, being thenthe fame thingi But I conceive, the complement of th?ŠAltitude being the fame, will do as well â€?,which Altitude is better found by this In-iuument, than the diffance from the Zenith H



??? Â? [ 239 3by a quot;Davis Quadrant is, as in the next Ufe'will be feen. Ufe V. To find tht Sum Altitude when near th?ŠZenithy or above po degrtis abovtfowtpart of the Horiz^on. in fmall Latitudes, or in places near theEquino?Šfial, or under it; the Sun will befound to be in, or near the Zenith: and ifyou count from fome part of the Horizon^above 90 degrees diftant from it; then in-ftead of fetting the Aiding Objeft-fight, tothe long ftroke at 00 on the Loofe. piece,you muft fet it 3?“ degrees mere towards theHead-leg ; then obferve, as you did before,and whatfoever the Horizon-fight cuts, youmuft add 3 o degrees more to it,

and thej'um fhall be the true Altitude required. Example. Suppofe that in the Latitude of 10 deg.North, on the loth of Jane, when theSuns Dechnation is 23 degrees and 31 min^Northward ; Suppofe that at noon, I obfervethe Suns Meridian Altitude, skrewing theTurning-fight to the Leg-Center,and fettingthe Objeft-fight to the 30 degrees on theLoofe-piece, near the end of the Head-leg,and the Horizon-fight on the movable-Leg ; then



??? t ^o 1 then hold up the Quadrant, with the (ha^dovv-fight toward the Sun, and the fmall-'hole,in the Horizon-fight toward your eye,and look to the Horizon through that, andthe turning-fight, 'the lhadow. of the right-edge of the fhadow-fight, that cuts the de-gree of 30, at the fame time falling on themiddle of the turning-fight, you lhall findthe Horizon-fight to cut on 46-29 minuts 5to which if you add 30, the degrees, thefhadow-fight is fet forwards, it makes upthe Suns true Altitude on that dayin that Latitude; 76-29 the Meridian Al-titude, and 33-31 the Declination, addedtogether, make 100 deg. 00 ; from whichtaking po, there

remains to, the Latitudeof the place, 1.nbsp;/Â?fAÂ? Ohftrvatlon^ firjl you may nottthis, That if you had flood with your backtoward the South, you would have had 103degrees and 31 minuts, for the ilidmg Ho-tie.on-fight would have flayed at 73 degrees30; to which if you add 30, it makes103-31; which a Davis Quadrant willnot do. 2.nbsp;In the holding it, you may lean thehead of the Rule to your breail, quot;and com-mand it the berter, as fo fteady holding. 3.'You



??? [ 241 ] . 5' You may turn the Turning-fightbout, to any convenient Angle, to make itfit to look through to the Horizon, and al-fo to receive the fliadow of the Ihadow-fighr. If the brightnefs of the Sun o^'end th?Š?Šyes, ybu may eafily apply a red pr a blueGlafs, to darken the Sun beams, and theSights may be painted white, to make a iha-dow be feen better. Ufe VI. I'o fni the Latitude at Sea^ hy a forwardMeridian Obfervation if the Alcttuds^according to Mr Gunter'/ Bow. Sk'tew the Turning-fight to the Leg-Cen-ter,\and fet the'lhadow-fight to the SunS7Declination, and the. Horizon-fight ,ro themoving Leg(orLoofe-piecc),

and theTuin-ing-fighc CO your eye,; then let the Ihadow-%ht cut.the Horizi)n, andthe Horizon-fighcthe Suii, moving It higher or lower till icfits ; then whatfocver the fight Iheweth,adding 30 degrees to it, is the Latitude ofthjt place required. Example.nbsp;. Suppof: ortthe,ioch of tJAfarch^ when^he Declination is oalyf io' to the North-er 'nbsp;ward,



??? [ 242 1nbsp;. . ivarcl, as in the firft after Leap-year ins;then fe: the edge, or ftroke on the middle ofthe fhadow.fightto lo' of Dechnation to-ward the Head, and che Horizon-fight, onthe fame Leg toward the end, and Aide on-ly the Horizon-fight till it cuts the Sun, andthe other the Horizon 5 then fuppofe t lhallftay at 21-30 : then if you count the de-grees between the two Sights, ic will a-mount to the Suns Meridian Altitude; butif you add 30 degrees to what the Sight cuts,itfhall give the Latitude of the place wherethe Obfervation was made for 21 and 30,to which if you add 30, it makes 51-30,the Latitude of London, the place

where theObfervation was made. Note hire. That in fmall Latitudes the, Sun will be very high, in Summer time efpe-cially, and then the ftiding-fight, muft befet on the loofe peice. /ij thfu for ExampUiSuppofe on the icth of May ilt;J70, whenthe Dechnation is 20-7 in the Latitude of30 Degrees, I obferve at a Meridian Alti-tude, i fliall find the Hiding-fight to ftay at00. on the loofe peice ; then it is apparentthat 30 Sdded to o, makes but 30 degreesfor the Latitude required. But if the fliding.fight fhall happen to pafs



??? pais beyond oo on the loofe pelce,then wbacquot;'foever it is you muft take it put of 30, and gt;'lie remainder is the Latitude required. Example. Suppofe on. the i ith of June 1670 youj^ere in the Latitude of 10 degres to the^^orthward, and ftanding wich your backto the North, as you muft needs do in allforward Obfervations in more NorthernLatitudes,, you fhall find the fight to pafsjufl: 20 deg. beyond 00 on the Loofe peice ;therefore 20 taken from 3 o the refidue is 10jthe Latitude required. Again. Suppofe that in t he fame place you hadobfeieved on the nth of December, \vhcathe Sun is moft Southwards, if you fet

theOne fight to 23-31 Southwards againft the ,1 Ith of December j then if you obferve for-^vards with your face toward the South, asbefore, you fhall find the moving-Sight toftay at 20 degrees beyond cb on the Loofe-riece^ then, I fay, 20 taken from 30, refts^o,the Latitude required, becaufe the fightPafled beyond 30 on the Loofe-piece. Laflly-, if the Moving-fight Ihall happento pafs above 30 degrees beyond 00 - on the^oufe-piece, when the other Sight is fet tothe Suns Declinatioii, and you obferve with your



??? [ 244 ] quot;your face toward the South (part of the Me^ridian) ; then, I fay, the Latitude is South-watds as many degrees as the Moving-fightftands beyond ? o, on the Loofe-piecf to-ward the Head-leg. So that the general Rule is dtwayes, illNorth Latitudes (obferving the Suns Mcri'dian Altitude, to find the Latitude,by a for'ward Obfervation, according toBorv J, your face muft be toward the South}Although that thereby in fome LatitudesÂ?the Altitude may feem to be (as indeed it 'above the South-part of the Horizon) abovÂ?degrees. TheÂ?y If the fliding-fight ftay any where on thÂ?Moving.leg, or Loofe-piece, fhort of

oOfadd it alwayes fo 30, and the fum fhall b^the true Latitude North ; if it pafs beyon'^00, then fo much as it doth^take out of 30Â?and the remainder is the LatitudeNorthibut if It fhall ftay juft at 30 on the Loof^'iiece, then the Laticude is 00 ; but if it pa^'')eyond 30, then (o much as ic is, the Lati'tude is Southward. The fame Rule ferves, if you were i^South Latitude, then you muft in forwardObfervations, to find the Latitude,as with'Cuntirs Bov, ftand with your face to ^^ Nortli)



??? [ ] Korth, and in fetting the fixed-figbt to theDechnation, you muft count South Decli-nation toward the Head j becaufe thofe thathave Southern-Latitude, have their longeftdayes, when thofe that live in Northern-Latitude have their fhorteft dayes. The fame Rule ferves for the Stars alfo,for being inNorth-Latitudesj and obfervinga Latitude forwards, have , your face al-Wayes toward the South, and fet one Sightto the Declination, counting the Scars Nor-thern or Southern Dechnation, the fameWay as the Suns,(and the contrary in South-latitude) ; then holding your eye clofe tothe great-hole of the Turning-fi^ght, flidethe

Moving-f^ht till its middle-bar or edge(as is moft convenient) cuts the Star, andthe other the Horizon ; then whatfoever theedge of the Mpving-fight curs fliort of o,^added to 30, or beyond 00, taken out of30, ftiall be the Latitude required. Example. Suppofe the middle-Star oWrhns-Glrdle,Whofe Declination is 1-28 South, beinginthe Meridian, I fet one Sight to 1-28 ofSouth-declination; and flipping the other-fight till it cuts the Star, the fixed-fight be-ing fet to the Horizon, you fliall find it Itayin Che Latitude ofnbsp;at 2^-30 on the Q.3nbsp;Moving-



??? .[24'^] Mov?Žng-Ifg, which added to 30, makes ]jx-30. Note, That if the corner of the Inftru-ment be inconvenient for the fight to Aide ion, as for about y degrees it will, then youmay remedy it by flipping the Sight fet tothe Declination 10 degrees more, any way 'that is convenient, increahn^ or decreafing JBett theÂ? note. That inftead of adding even30, to what rhe Moving-fight ftayeth at,you muft add 10 degrees more, vis.. 40,when you flip it towards the end of the ,Moving-leg ; or 10 degrees lefs, viz.. 20degrees, when you flip it 10 degrees more 1toward the Head, as is eafie to conceive of. Ufe V?ŽI. . To find the Latitude

at Sea, by a bac^ariC^eridian Obfervation, according tethe way of Mr. Gunter'i Bow. Skrew t^e Turning-fight to the Leg-Cen-ter, and fet the fliding-Horizon-fight to theSuns Decimation ( the middle or edge of ir,as you can b?Šfthke of) and the Shadow-fight on the Loofe-piece, or Moving-legjwith your face alwayes to die North, inNorth Latitudes ; or fuppofing your felf tobe fo, though it may be you are noi. Then, ??V-



??? L 247 ] Then looking through the hole in the Ho,rizon-fight ( ftanding at the Declination )and the Turning-fight to the Horizon, withyour hand gently Hide the fhadow-fight tillthe fhadow fafl juft on the middle of theTurning-fight, as you do in obferving theAltitude with a Davis QuairaHt; then, Ifay, whatfoever the lliadow-fight fliall ftayat under o, add to 30 ; or over o, take outof 30, and the fum or remainder, fliall bethe Latitude North : but if ic happen toftay at juft 30, the Latitude is 00; if be-yond, it is fo much to the Southwards jThis is only the converfe of the former, andneeds no Sxample, but a few words to de-

monftrate it; which may be thus. In the may of an Example. Suppofe that: on the nth of December, infayling. toward the Eafi-Indies, about theJfleof St' Mattkevps, luppofing our Shipto be in North-Latitude, t fee the Horijon-fight to 23-31, South Declination; and theShadow-fight on the Loofe-piece, then ftan-ding with'ojy face to the North, as anotherthen would do, as ac other times, and looic-ing through the Horizon, and Turning-fightto the North-part of the Horizon, I findthefliadow-fight when it playes well over



??? [ 2481 ^he Turning-fight, to flay at 33 degrees on^h.e Loofe- piece. TheÂ?, Confider that the diflance between thewo Sights, is the AIntude of the Sun a-bove the South-part of the Horizon ; whichif you do count on the TrtanguUr-Qua.droKt, you will find to be 36-29, and 33,which put together, make lt;^9-29, for theSuns Meridian Altitude ; to which if youadd 23-31,his declination, it makes 93-00the diltance of the North-Pole and Zenith,or 3 degrees of South Latitude; for hadyou bsen juft under the Equinoaial, theAltitude would benbsp;or had you been more Northward, it would have beenlefs; therefore by confidering, you

mayfoon fee the reafon of the Qperation. Alfo, If the Shadow-fight be too near the cor-ner, or too far from the Turning-fight toeaft a clear fhadow; then, fet the Horizon-fight that ftands at the Declination 10, 20,or 30 degrees more toward the end of theMoving-leg, and you lhall fee the inconve-nience removed ; but then you muft take10, 20, or 30 degrees lefs than thefhadow-fight fheweth, for the reafon abovefaid.The reafon why even 30 is added, is be-caufe



??? [249] faufe that o degrees of Dechnation, ftandsat 60 on the Moving, leg, inftead qf ^to,or 00. Note-, If you had rather move the lower-fight than the upper, then count like Lati-tudes and Declinations from 00 on theLoofe-piece toward the Head-leg, and un-like the contrary, and then fet the fhadow-fighc fixed there ; then obferving, as in aback-Obfervation, the Horizon-fight fhallfliew the complement of the Latitude re-quired, without any adding of 30. Thus you fee, That the TrUtigttler-Qua.dranty containing 180 degrees in a Triangle^brings the lhadow-fight near the Center,and with one manner of figuring, gives

theSuns Ahitude above the Horizon, backwardsor forwards, and his diftance form the Ze-nith, and the Latitude of the place Southor Northgt; or North or South, backwardsor forwards, by the Sun or Stars, by one fideonly, as conveniently and with fewer Cau-tions, and as exadfly, if well ufed, as any o-ther Inftrument whatfoever ; So that by thistime you fee it is a Fore-ftaff, Quadrantgt;and Bow. The other Ufes follow. Ufe viir.



??? [ 1Ufe VIII. XÂ? fiÂ?i the Latitude by a Meridian Obfcrquot;vatian, by the Thred and Plummet, bytbe Sun or Stars. This way of Obferving without a Hori-zon, mufl be done by an AjlroUbe, whichis a Plummet it felf, or elfe with a Plummetfitted to another Inftrument, and at fometimes may do better fervice than the Horizon,and for an Altitude barely, is ihewed al-ready. for the Latitude thm ; Count the Declination, which is the famewith the Latitude, from oo on the Loo'e-piece toward the Moveable-leg ; and con-trary Declinations, both of Sun or Stars,count the other-way toward the Head-leg,and thereunto fet the edge of the

Horizon-fight, that hath the fmall-hole on it. Then let the Sun-beams fhine throughthe fmall-hole on the Turning-fight, to thefmall-hole on the Horizon-fight, the Thredand Plummet duly playing, fhall fhew theLatitude of the place required. But if you look at a Star, having thefame Declination, then fee your eye to theHorizon-fight,, and behold the Star throughthe Turning-fight, and the Thred fhall fall on



??? r ] on the Latitude required, when,you looktoward the South, being in Northern Lati-tudes. So alfo. When you tuyn your face toward^he North, in obferving thofe Stars, it is befldone when they come to the Meridian belowthe Pole \ but for their coming to the Me-ridian above the Pole, then their Declinati-on is increafed by the quantity of their di-ftance fronr the Pole, or the cornplement ofthen Dechnation. As thtu ; The Declination of the Pole-Star, whenin the Meridian below the Pole, is 87-20from the Equinodfial; but when the fameStar is on the Meridian above, the Pole,then it is p2 deg. 40' diftant from the fameNorthern

part of the Equinodfial. So that if you make 60 on the moveable-leg, to reprefent the North-pole ; then youmay count or obferve any Star that isdegrees diftant from the Pole, both above orbeiow the Pole; then adding 3 o degrees towhat the Thred falls on, fliall be the trueLatitudes complement required ; becaufeyou have removed the Pole from po to 60,30 degrees backward. Exmplto



??? Example. The declination of tie uppermoft Star inthe great Bears hack^, is 65-45'; that is,2(5-If below the Pole; or, 25-degrees 17minuts above the Horizon, when on theMeridian below the Pole ; but the fameStar, when on the South-part of the Meri-dian, is 77-47 above the Horizon,or 2.6-1^above the Pole. Therefore, The Star being below the Pole, you mayfet the hole in the middle of the Horizon-fight, to the Declination, counting 90 thePole, and looking up to the Star, as ufually,the Plummet will fall on 38-28, the Lati-tudes complement required. ^gain. The fame Star being on the South-part ofthe Meridian, above the Pole, 1

count 60 onthe Moving-leg for the Pole, and26-i y be.yond that Poje further, vix,. to 8511 c.which is as far as you can well go, countinglt;Jo the Pole; then obferving, as you didbefore, you fhall find the Thred to play on08-28, the Latitudes complement required,for the diftance between 08.28, and 86-1 yis 77-47, adding 30 degrees, becaufe of 60inftead of po, for the Pole-point. Notfj



??? [ i^? ] .Notty That the Thred playing near thecorner, may prove fomewhat troublefome tobijferve, without help of another perfon ;but if you will be exact in this or any otherObfervation, a Staff and a Ball-focket,fhould be applied to this, as well as too-ther Inftruments, to fiand fteady and furein fhe time of Obfervation. thefe wayes are ready and eafie, with-out taking notice of thofe Regulatfons andCautions, which are to be obferved in find-ing the Altitude, barely, as in the SeamansKalender, and Mt; Wrights Errors in Navi-gation, is plainly feen. But if you know them all, and had ra-ther ufe thofe Rules in thofe Books;

then, Ifay, a Thred and Plummet by this Inftru-ment, will do as conveniently as any other^or the three Sights and Horizon, as before isfliewed, to find the Altitude. 'id C H A P,



??? CHAP. III. To %eHijie the Table of the SmsDeclination. THus much as for the way of Ohftrva-tion 9 now, thac your Operation maybe true alfo, ic is neceffary that you have i7 able of the Suns Declination, for the firft,fecond, and third year , after the Leap-year. But in confideration^ that the/lt;rfi7Â?(f afterthe Leap-year, is mean between the otherthree-, I have riiade a Table for thzt, andthe Months on the Triangaler-QÂ?airantare agreeable thereunto â€? and for the firft,third, and Leap-year, have added a ReBt-fjing Table to bring it to a m'inut at leafl tothe real truth, wherein I have followed cheSuns place, according to Mr. Streets

Tableof the Suns place, for itf^tf. Ill



??? [ ] In which Table, you have degrees andminuts ; and a prick after, notes a quarter ofa minut ; and two pricks, half a minut ; andthree pricks, three quarters of a rainucmore. Now, by the Rule, you may count to aminut, and the ëifyiKg Table tells youhow many minurs mare you muft add to,or fubttra?Št from the degrees and minutsthe Table or %ule fhall fhew it is, in thefecond year. A Table
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??? I ]nbsp;V 'As for Examflt. To find the Suns Declination for the yearitf/o, on the 12th day of May : Firft, ifyou divide 70 (being the tens only of theyear of our Lord by 4, rejefting the 100')you fhall find 2, as a remainder, whichnotes it to be the f?Šcond after Leap-year iand if o remain, then it is Leap-year. Then, Look in the Table of Declination fori666, the f?§cond after Leap-year, as theyear 1670 is, and find the Month in thehead of the Table, and the day on one fide,and in the meeting-point youihall f?šid 20deg/3 J min. for the Dechnation on thatday at noon required. If you ufe the Trittuguler ^Madrttfit,extend the Thred from the Center

over the%2thoÂ?May, and you lhall find itTto cut inthe degrees jufl 20 deg. 31 min. the trueDeclination for that year and day. Nate, That if you have occafion to ufethe Declinatiori before noon, then obfervethat the difference between ftroke andftroke, is the difference of Declination forone day ; and by confequcnce, one half of tbat



??? c 2lt;?Ž3 1 that rpace for half a;day and a quartaforaWuarte'^of a dajjnbsp;, / , ^\ 'Asthttsfor kkample.nbsp;' Suppofe I would have the Suns Declina-tion the, i8ih ofnbsp;1666, at 6 inthe m??rning ; he^e, you mufl: note, that the18th Rrokefrom the beginning of Augt^Â?reprefefits the i 8 th d^ at noon juft.;, ^ Now the tinrie required being 6 hojifl be-fore iioori, Lay th?Š THred one JouHh pa??C??f the^ diftance for ?´ne;d'ay-y toward17thquot; diay, and then, in,the' depr?Š??, quot;tlicTh^ed ftiall cut onnbsp;whereas at iibon juft^ it Av?œl be but 9-3 8 ;' and the next, pripthd? y at noon, it is p degrees 16 mih.and 3

quarters of a min. as the three Wlckjthus .m the Tabl?Š dqtK, plainly/jhew.but by the Rule, a miriiit is as m??fl^'^SÂ?^be feen, and fo nea? with care r?ša^ .youcome.nbsp;, ;.nbsp;. . ... Nott aljJb farther, . ,That if you ftiall iife it^iii places tliirfre4 hours, lt;?Ž or 8, 10 or 12 hours more Eaft-ward, or Weftward in Longitude, the fameRule will tell you, the minuts to be addedin Weftern-Longitudes, or to be fubftraJ?Ž-ed in Eaftern-Longitudes, as Reafonand.Experience will di? atequot; unto you with due.confidcratiori, - - - R4nbsp;For



??? -----^ .As far ExAmfW,To find the Suns Declination for the yeari(?Ž70} on the i2th day of May : Firft, ifyou divide 70 (being the tens only of theyear of our Lord by 4, rejefting the lOO')you fhall find 2, as a remainder, whichnotes It to be the fecond after Leap-year ;and if o remain, then it is Leap-year.then, Look in the Table of Declination fori666, the fecond after Leap-year, as theyear 1670 is, and find the Month in thehead of the Table, and the day on one fide,and in the mectiiig-point you fhall find 20deg. 31 min. for the Dechnation on thatday at noon required. Or, If you ufe the TrUnguler i^airimt,extend

the Thred from the Center over theI2tb of Maj, and you fhall find i?ŽTto cut inthe degrees juft 20 deg. 31 min. the trueDeclination for that year and day. Note., That if you have occafion to ufethe Declination before noon, then obfervethat the difFerencc between ftroke andftroke, is the difference of Declination forenedayj and by confequence, one half of that



??? that fpace for half a day and a quartafora quarter of a day^ amp;?‡,nbsp;, . ^['Asthmfor ?ˆ^cample. , , ^Suppofe I would hay?Š'the Siins DeclinaJtion the ; iSch ofnbsp;i666, at 6 in the m'^ning ; he^e, you hiufl: note, that thexiSth Rrbkefrom the beginning ofreprefehts the i 8 th d^ at noon juft.;', ^ ; ; Now the tinie required being 6 hoUÂ? be-fore iioon, Lay th?Š T%'ed phe\fourih pkrcof the' diftance for ?´fie ; day, toward thb17th day; ' and thai in .ifhe^ de^r?Š?Š? , theTh^ed ftiall cut onnbsp;whereas at lioon jijft^it wUlbebut 9-38! ; and the next,ipthday at noon, it is 9 degrees 16 min.and 3 quarters of a min. af die three

^ickjthus m the Tablejqth; plainly jheNv 5but by the Rule, a miriuti is'as mU?§li^'^S?^be fecn, and fo near with care may ^youcome. , -,nbsp;â–  . ;. â– â–  - Note alfo farther,nbsp;, , That if you ftiall life iVin places tlt? rfre4 hours, lt;?Ž or 8, 10 or 12 hours morcEaft*-ward, or Weftward in Longitude, the fameRulewilUell you, the minuts to be addedin Weftern-Longitudes, or to be fubftra6t-ed in Eaftern-Longitudes, as ReafonandExperience will di? ate; unto you with due .colderatipa. 'nbsp;. â€ž , â€? - â– nbsp;^nbsp;For



??? C 264 1 For if being Eaftwards, the Sun comcsto the Meridian of that place before it comesto the Meridian of London ; then hy theThred as in morning hours : But if theplace be to the Weftwards where it comeslater, then lay the Thred fo many hoursbeyond the Noon-ftroke fornbsp;as the place hath hours of Weftern-longifude morethan London, counting ly degrees for anhour, and 4 minuts for every degree j andthen fhall you have the Declination to oneminut of the very truth. But if it happens to be the Leap-year, orthe firft or third year after the Leap-year,then ; Stippofe for tbc yth of OBabtr 1671, be-ing the third

after Leap-year, I would havethe Declination. Firft, if you lay the Thred over the ythof O?œober, in the degrees, it gives 08 deg.42nÂ?nuts,. , for the Declination inthefe-cpnd year after Leap-year ; then, becaufethis is the third year, look in the Retlifying'Ttible for the yth of O??ohtr, and there youfind J. 4 .., lor fubftradt 4 minuts and ahalf from 8-42 ,. rcfts 8.38, thetriiede-clination required for the yth of O??ohtr^671, The ike work ferves for any otherday or year; but for every yth andjoth day.



??? r . day, you have the Declination fet down itia Tai/f for all 4 years, to prove and try thetruth of your Operations; and by that,and the Line of Numbers, or the Rule ofThree, you may continue it to every dayby this proportion. As f dayes, or 120 hours, to the diffe-rence of Declination in the Tab/e, be-tween one 5 th day and another ; So is any part of y dayes, or 120 hours,quot;to the difference in Declination to be4uUfd or [nhfiraBid to the $ dayes De-clination immediately fore-going theday required. Example. Suppofe for the i8th of Tthruar) itfdp,'the firft after Leap-year, I would know theDeclination by the Table made to every

jthday only; On the 20tb of February, Ifind li ' On the lyth day, 8-47;the difference between them is i-yj ; thenthe Extent oF the Compaffes from j, theNumber of dayes, to 1-J3 .. the minutsdifference (counted properly every lothforlt;S minuts) fhall reach from 3, the dayesfrom ly toward 18, to i degree 7 minutsand a l^lf^ which taken from 8-47', theDeclination for the lyth day, leaves 7 de-grees 38 minuts and a half, the true Decli-nation



??? [ ] 4iation for,$he 18th day o?Žphtmy, ia.tgt;?^ftafcer Leap-year.nbsp;. . ' Or.bf the hint of Numbers thw ;The Extent from y.the difter?§ii?§e in dayes,b 113 , the difference in min. for y dayes,ftall reach from 3, the difference in dayes,to 68, the difference in minufs for 3 dayes,to be added or fubftra?´ted, accordmg to theincreafing or decreafing of ch.e. Dechnation.^t that time of the year. Proved thm' If youfubftraft 5'i from /deg. 44Â?quot;the declination in the fecond year, there re-mains 7 deg. 38'i, the Decrmation for the Thefe Tables may ferveyqry ^v,eU for years, and aot differ 6 mifiuts inDecir^^ tion about ;

theBquinoaia), where the dif-ference is tnoft i and in jw' aod December,pot at all to. ^e perceived. , V ^ _ .. Thus you inay by the Hm ReBlfyf^na Table, find the Suns Decliiiation to^ipimut at any. time, withoiic the trouble of â€?nbsp;'-CHAP. l lt;'â– 



??? [ 2lt;y7 3 .1 a- CHAP. IV. The ufe of th?Š Trianguler-^ndratain the Operative pm of - .Nayigation, Ufe l.' \To find hovf m*ny Ltagutf, Â?r MiUst Oftfvferto one quot;Dtgrcf of Longitude, in any Lati-tude between the SquinoBii^aniFolt. tquot; - tirftj quot; is convenient to be Vefolved many Leagues or Mite Â?re in one De-gree in the Meridian or Ec^uiHoftial, whichMr. JVowOT?œ'and Mr. hith ftated jubout 24 leagues, or 72 miles. Or. If y??U'lcletf the old nHtftbtrJ making themiles great?Šr, MiE.. 60 miks; ?¨r.20 leagues'^then the proportion, by tt?? Numbers, SineSand Tangents, -runs thm j 'quot;nbsp;- A?



??? [ 268 1 t JCs Sine po, to 20 on the Numbers for ' leagues;nbsp;. So is Co-fine of the Latitude, to theleagues, on the Numbers, contamed inone degree of Longitude in that Lati-tude. But iÂ? Miles, to have the Anfaerywtrk.tbui', As Sine 9,0, to lt;Jo on Numbers; So Co-fine Latitude, to the number ofmiles. Examplty Latitude 51Â° 32'. As Sine 90, to tfo ; So Sine 38-28, to 37 miles . But bjtheTrianiuUr-QuiArAnty mSenior, work, thus Take the latteral 20 for leagues (or 60for miles) from the Line of Lines from theCenter downwards; and makeit a parallelin the fine of po, laying the Thred to theneareft diftance. Then, The

neareft diftance from the Co-fine olthe Latitude, to the Thred, meafured lat-terally from the Center, ftiall fliew the truenumber of Leagues required. ExMmflf'



??? [ atf? ] Exsmflty Latitude St As-â€” tfo, to = fine of 90 j So fine of 38-28, CO-37'^Of Oti the Lines. As â€” 20, to = fine of 90 ; So b = fine of 38-25Â? to â€”Â?2-40 foi.Leagues. Ort As-24, to = fine of 90; So is = fine of Co.lat. to â€” if, thenumber of Leagues, after the expÂ?!-ment made by Mr. Nervoed, of whichtrue meafure you may read more in theSecond Part of the Plain Scalet by Mr.Coamp;ins. Or, If you multiply the Natural Sine of theCo-lat. by 2, it gives the Leagues 5 or byit gives the Miles in one degree, cutting offche Radius from the Produ^. Note alfo. That if you take the Natural-Number of the Secant of the

Couife orRumb, and multiply it by 2, cutting offthe Radius from the^Produft, it fliaUg'Â?the Leagues requited, to raife one degree, atthe rate of 20 Leagues to one Degree of aSrmCudc.



??? Ufe II. To fini how many Ltagues, or Mlleh' fxter to Raifi, or toDifreft tht Pel*degree on any %t}mb from tbe Mtri^dian, I Fir^f hjthe Artificial Sines, Tangents,ani Numbtrs. f 'A.S the Goufin.e cf - the Rumh from the- t - Mcritiian, to . 20 leagues ( or 24' Leagues)oj^thâ‚? Numbers,!--jSo is the fine of po, to the number ofLeagues required.Which, when you have fayled on thatRumb, you Avail railc or deprefs the PoleciK degree. ' , J â– ii .. ^ by thtTria^guler-Quadrant, thtu ;^s â€” 20, taken from the Line of Lines,-Ltu oir any equsd parts, to the Co-line of3gt;tbeRumbyJaying the. Thred to thequot;Ho-.neareftdiftance.u-the

fine of 90, or neareft diftanc?quot; irom fina $K}, to tlie Tfared,r to â€”-i ic Nuolber.pf .Leagues required, lt;0 fey^on that Rumb, and to rai^e:;the Poleâ€?U 6Se degree.nbsp;^^^^^^^



??? Cvi 3 U fe m. To find how many Milts or Ltamtanfm^to any ntmbtr of dtgrtts iÂ? aÂ?y faraUtlof Latitude. Suppofe yoii fayling in the latitude of48 degrees, have alter^ your Longitude 30degrees, and would then thereby knowhow many leagues you had failed. Firjft, bring (of reduce) the 30 degrees toLeagues, by mifltiplying them by 20, or 24,(the leagues refolved to be in one degree)yvhich makes lt;Joo, (or 720), Then hy the f^umherr ani Sines. The Extent from the fine of po, to 4ithe Co-fine of the Latitude, fliall teach thefame way, from 600 on the Numbers, to400 the leagues required ; or from 720, to480, according to

Mr. iVorwMii, Bjthefrianguler-Qjtairantl, Take (Too ^rom the Line of tines, or^t^y equal ^arts, and make it a =ir in the fineof po, laying^t^ Thred tpxhe nwreft di^. ' quot; â–  y Then. V â€? neareil'aiftant/ffoin'tltefiae 0^42;'nbsp;-------------- - ^the



??? [ a7Â? quot;} (the Co-fine of the Latitude to the Ihtt^)and itfhall give 400 on the Lines, or equalparts, the leagues required. which is thm matt brltfiy â€? As â€” tfoo, to = fine 90 ;So is = fine 4a, to â€” 400, as frequent-ly before, Ufe IV. Tf vork. tht fix Problems tf PUtn SajlHby GunterV Lints on tht tdgt, or th* Trimnguhr-Ojuidrant, Notcy That in this Â?//rt of Navigation^or Plain Sayling, that the Angle that anydegree of the Quadrant, or Point of thÂ?Compafs makes with the Meridian, ^North and South-line, that is called thtRumb or Courfe. But the Ancle that it maketh with theEaft and Weft-iine, or parallel, is called

thecomplement of the Rumb or Courfe. Nott, That in plain Triangles, the Sinesand Tangents give Angles, and the Num-ters give Sides. Note alfo, That inP/4;Â? Sdyling, the dir fiance run, or Courfe, is the fame with tnÂŽ riypothenufa in plain Trianglf^ ^^^^



??? [ 273 1 t/flfff Â?ott, That the difference of Lati,'tude is counted on the Meridian, and thedifference of Longitude or Departure fromthe Meridian,is counted on the Equinodhal,Or on a Parallel of Latitudes. One of which Lines, in plain Triangles,is called the Bafe ; and the other, the Per-pendiculer. The Bafe being a fine, and thePerpendiculer a fine complement. Notcalfoy That in North Latitude,SailingSoutherly, the Latitude doth decreafe ;therefore you muft fubftradl: the difterencein Latitude, from the Latitude you partedfrom J but if you fayl Northerly, then you^uft add it to the Latitude you partedquot;â– om : The hke in

South Latitudes. But when one Latitude is South, and theother North, then you mul^add them bothtogether. Note alfo, That the difference in Lati-tude and Longitude, (and Departure) whengiven in degrees, are to be reduced toLeagues,by multiplying by 20, and countedalwayes on the Line of Numbers, or equal-parts, when you ufe t\\t Trianguler. Qua-drant. So then in ufing the/Â?(/fx and inPlain Saihng, the diftance fayled, is alwayescounted on the Index from the Center. *S - quot;nbsp;The



??? Tl?Že Courfe is counted on the degreesfrom the Head toward the Loofe-piece. Tire Difference of Latitude on the Head-Leg, from the Leg-center to the Head. The Departure or Longitude, is countedon the Square. The complement of the Courfe or Rumbis-counted on the degrees, beginning at ooon the Loofe-piece. When your number of Leagues exceed100, you mufl: double the Numbers on theIndex, the Square, and Head-leg, or countlo for a lOO, amp;c. Problem I.Tbe Courfe, ani Diftance ran on that Courfe,being given, to fini the iiference in Lati-tude, ani Defanure^ or difference in Lon-gitude, * As fine of po, to

the diftance run ( orLeagues fayled) on the Line of Num-bers ; So is Co-fine of the Courfe or Rumb, todifference in Latitude on the Num-bers. 'Again, for the Longitude or Departure. ?ois the fine of the Courfe, to the De.Â?â– parture, or 4^fference in Longitude. Sy



??? ij tht TriangHltr-Quairant^ As â€” Leagues failed, to = fine po, lay-ing the Thred to the neareft diftance; So = Co-fine of the Rumb or Courfc,to-difference in Latitude. Or, Sois=: fine of theRomb orCourfej toDeparture, or difference in Loi^i- '''tude. By tht Index ani Square, after tbf man-ntr of a Synical Quadrant, thm ; Set the Index (being put over the Leg-Center-pin ) to the Courfe counted on tliedegrees from the Head, toward the Loofe-piece. Then Hide the Square perpendiculer to thgHead-leg, till the dividea edge thereof cutsthe diftance run on the Index; then Jhallthe Index, on the Square, give the Depar-ture or

Difference in Longitude; and'theSquare on the Head-leg, fhall fhew the Dif-feixn'ce in Latitude. Problem II,



??? Problem II.The Cmrfe and Diference of Latitud* gi-veÂ?, to find the Diftance run, aÂ?d De-parture, As Co-fine of Courfe, to the Difference in Latitude ;So is fine jgt;o, to the Diftance run.Then, Asfineof 5Â?o, to the Diftance run ;So is fine of Courfe, to the Departure. By the Trianguler-Quadrant, without the Square.As â€” difference of the Latitude, to = Co-fine of the Courfe ;So = fine 90, to â€” diftance run.So is fine of the Courfe, to the De-parture. fyith the Index and Square,thm ; Set the Index to the Courfe, and theSquare to the difference in Latitude ; thenon the Index, is cut the Diftance ; and onthe Square, the

Departure. Problem III.



??? [ 277 3Problem III. The Courfe and Departure given, to fnd thedifiance run, and different of Latitude. As fine Courfe, to the departure onNumbers; So is fine 90, to the diftance. Again, As the fine 90, to diftance run ; So is Co-fine Courfe, to difference in La-titude. By the Trianguler-Quadrant. As â– â€” Departure taken from any fitScale, to = Co-fine of the Courfe; So is â– = fine 90, to-diftance run on the fame Scale,nbsp;. .. So is = fine of the Courfe, to the diffe-rence in Latitude. H^lth the Index and Square. Set the Index to the Courfe, and Aide theSquare perpendiculer to the head-leg, till theIndex cuts the departure

on the Squarejthenthe Index fheweth the Diftance, and theSquare the Latitude on the Head-leg, coun-ting from the Center,- S Problem IV^



??? Problem IV. The Diftance ruK, and difference in Lan.tude given, to find the Conrfe and Ve-parture, . As the Leagues run, to fine po ; So the difference in Lacicude, to Co-fineCourfe. Again, As fine 90, to the diftance run; So is fine of the Courfe, to the Departure. By the Triangtiler-Quadrant. As â– â€” Radius, or a fmall fine of po, to= diffance run on the Line of Lines; So is =: difference in Latitude, toCo-fineof the Courfe, meafured on the ftnallSine. So is â€” fine of the Courfe, to the ==departure, carried â€” in the Lines. By the Index and Square, Set the Square to the difference in Lati-tude, and move the Index till

fhe Squarecuts the diilance run on the Index; thenfhall the Index fhew on the Square, the De-parture ; and on the Degrees, the Courferequired. Problem V.



??? t T Problem V.Tht Viftance ran, ani Veparture givenquot;;to fini the Courfe ani Difference in La-titude. As tbe Diftance run, to fine po ;So is the Departure, to fine of the Courfe.Then, As fine po, to the Diftance run ;So is Co-fine Courfe, to the Difference inLatitude. Bji tht TrIanguler-Quadrant.As.â€” diftance run, to.=: fine pb â– So .-T- departure, to = fine of the Courfe.So is = Co-fine Courfe, to â€” differencein Latitude. By the Squart and Index.Slide the Square and Index, till the Indextuts the Departure, op the Square, and theSquare cuts the Diflance run on the Index ;Then, On the Degrees, the Index fhall Ihew

theCourfe ; and on the Head-leg, the Squarelhall fliew the difference in Latitude. S 4 Problem VI.



??? Problem VI. TheVifersnceof Latittide, and tbe De-parture given, to find tbe Courfe ^ndDiflance run. As the Difference in Latitude, to d^quot;grees; So the Departure, to the Tangent of theCourfe. Againy As fine Courfe, to the Departure ; So is fine po, to the Diftance run, Bj the Trianguler- Quadrant. As â€?â€” Radius, or Tangent of 4^, to= Difference in Latitude ; So is = Departure, to -â€” Tangent ofthe Courfe on the Loofe-piece fromwhence you took 4^. ~Then, As â€?â€” Departure, to = fine of theCourfe; So is = po, to â€” Diftance run. Bj the Index and Square. Set the .^Square to the Difterence in Lati-tude, on

the Head-leg, counted from theCenter j and bring the Index to cut the Departure



??? C 3 Departure on the Square â€? then the' Squareon the Index fhews the diflance; and theIndex, on the degrees, gives the Courfe re-'quired. In all thefe 6 Problems, which Mr. Gutt'ter makes 12 Problems, of PlatÂ? Sajllng,I have fet no Example,nor drawn no figure,becaufe the way by the Index and Square isfo plain; and of it felf makes a figure ofthe work : For the Index is alwayes theDiftance run, the Hypothenufa, or Sccant:The Square fheweth the Departure; andthe Line of Lines on the Head-leg, the dif-ference of Latitude: And you may net on-ly perform the work, but alfo fee the reafonthereof, being a help to

the fancy of youngLearners in thefe Nautical Operations: Andif your Square playes true, you may bemore exa6t than you can by Scale and Com-pafs, and much more quick and ready ; notonly in this, b,ut any thing elfe in right-Angled plain Triangles, as in Heights andDiftancesj and the like. Ufe V. Tht ufe of the Meridian Line, and hisScale. Thefc fix Problems of Platn SÂ?ylirtg for (hort



??? (hort VlflattciSy may come very near the mat-ter j as in making a Traverfeof the Shipsway from place to place Coajbng, as in theScreighcs, and the Channel, and the hke:I^utfor grtAt Dijlancts, itii not fo certainas the Sayhng by iMttcnters Chart i there^fore to that purwfe the Meridian-line wasinvented, to reduce degrees on the Globe, todegrees in FUnÂ?, as Uv.fVrigbt hath largely Ihewed.nbsp;r i t. f On the innermoft-edge of die Rule, ofTrianguler-Qyadrant, you may have aMeridian-line fo large, as to. have half anuich for one degree of the Equino^iialjand the inches for meafure, to go along byit â€? or rather you may

have it he near to theLine of Lines on the Head-leg, as you fliallthmk .moft convenient, for then it will bathe fame as Mr. (jttnters is, and perform hisvery Operations,as near as may be, after hijway, by the Thred.and Compafles, or Indexand CompafTes, . .Problem I.



??? Problem I. Tvfo places being propounded, one underthe Equipo^f^, the other in any Latl-tude, to find their Meridional differencein degrees and minutSy or loo parts. Look for the Latitude of the place, fci-tuate out of the Equinoftial in the Meridi-an-line, and right againft in the equal-parts1 is the Meridional difference of thofe twoplaces. Example, Let the River of Amaz^ones, under theEquinodfial, be one place ; and the Lix,ard^m the Latitude of Jo degrees North, anotherplace ; look for yo on the Meridian-line,3nd right againft it, on the equal-parts, isy7-J4, for degrees 5^4 minuts j or inDecimal parts of a degree

Problem II. Any two places having both Southerly erquot;Northerly Latitude, to find the Meri-dional difference between them. Extend the Compaffes on the Meridian-^ine, from one of the Latitudes to the other ;die fame !^tent laid from the beginning of the



??? C 284 the Scale of equal-parts, by theMendian-line, fliall reach to the Meridional differencerequired. 1 Or, The meafure from the leaft Latitude, tothe beginning on the Meridional-line, lhallreach the fame way from the greater, to thedifference on rhe equal-parts. Example. If the Latitude of one place be 3 o degrees,and the other jo degrees; Extend the Com'paflcs from 30 to fO on the Meridian-line,and that Extent fhall reach on the equal-parts, from the beginning of the Line, to3.6 degrees 26 minuts.nbsp;' Problem III. when oÂ?e place hath SaHth Latitude, andthe other North Latitude, to find the |Meridional difference.

Extend the CompafTes from the begin-ning of the Line of Meridians, to the lefTerLatitude; then that Extent applied thefame way on the Meridian-line from thegreater Latitude, lhall fhew on the Scale ofequal-parts the Meridional difference requi-red. Examplef



??? p [ ]Example, Suppofe one Latitude be lo deg. South,and the other 30 deg. North 5 The Extentfrom O to 10 degrees, fhall reach from 30,to 41Â° 31', the Meridional degrees requi-red. Problem IV' The Latitudes of tm places, together withtheir difference in Longitude being gi-ven, to find the %umb direiling fromone to the other. As the Meridional difference in Lati-tude, to the difference in Longitude ; So is the Tangent of 45:, to the Tangentof the Rumb or CourfeÂ?Example. Let one place be in the Latitude of yoNorth, the other in ij deg. and 30 min.North, as the Lix.ard-point, and St. Chri-fiofhers j and let the

difference in Longitudebe 68 degrees, 3c minuts; and let theRumb, leading from the Lizard to St.Chri-flophers, be required* Firft, by the Meridian-line, and the Scaleof Equal-parts, by Problem IL find theMeridional difference in Latitudes, whichin o\xx Example will be 42 degrees, and 12 partsofaio??. ~ ^ ----------Theni



??? l2Zd]ThtÂ?, The Extent on the Line of Nunribers^-.from 42 degrees and 12 minuts, the Meri-dional difference in Latitude, to 58 digreesand yo minuts, the difference in Longitudelhall reach the fame way from the Tangentof 4y, to the Tangent of 5:8 degrees and2(5 minuts, the Rumb from the Meridian ofthe Lizard Weitwards, being two degrees?and better, beyond the yth Rumb from cbÂ?Meridian. By the Tri(mga!er'Q.UAdraÂ?t thtu j the â€”r Tangent of 4y, taken frort^the Loofe-piece, is to the = Meri'dional-difference in Latitudrs on thÂ?Line of Lines; So is the â€” difference in Longitudes, tothe â€” Tangent of the Courfe

yS dC'grees 2y minuts. But by ihe Index and Square, th?? iswrought very eafily and dtmonfira-tivtiy thm-. Count the Meridional difference of Lati'tudes on the Head-leg down-wards froÂŽ..the Center, as 42 and 12 on the Lineo^Lines, and fet tlie Square to itÂ? -nbsp;Thf)



??? c 28/:]. Then,. Count the difterence of Longitudes onthe Square, Wis., 68-jo, and to that Pointlay the Index ; and then the Index on thedegrees lhall cut the complement of theCourfe, w'x,. SI-SS3OX 58.2j,if you countfrom the Head. Having been fo large in this, I fliall con-traft the reft. Problem V. J?/ the two Latitudes and the%ifmby tofind the Diftance on the Rumh, As the Co-fine of the Rumb, to the true,difference of the Latitudes, (on the quot;Numbers) ; So is the fine of 90, to the diftance onthe Rumb required, ( on the Num-bers). Being given in degrees and Decimal parts,and brought to Leagues by

multiplying byzoy or 24, according to Mr. Norwood, asbefore. Note alfoy That the true difference of La-titudes, is found by Subftraaion, of the lefsLatitude out of the greater.



??? B/ the Qfinirant. ^ As_true difference of Latitudes, to Co-fine of the Courfe or Rumb j So is = fine of ito â€” diilance onthe Rumb'(in the fame Line of Liquot;Â?Â?)- The Index and Square is ufed as in thefecond Problem of fUin Sajl'mg. Problem VI. By the tm Latitudes, and diftance betmentffo places given,to find the Rumb. As the diftance fayled, in the degrees andISO parts,counted on the Lins of Num-' bers, is to the true difference of Lati-tudes , found as before, by Sub-ttra?Štion j ' So is the fine of 90, to the Co-fine of theRumb required. As â€” fine of po, to = diftance failed ; So is = difference of Latitudes, to â€” Co-

fine of the Courfe. By the Index and Square, work as inProblem IV. of Plain Sayling. Problem VIL



??? j Problem VII.'nbsp;__ Both Latlttties 4hd the Rmb ghtHf t?¨find the difemce afLoagitude, As the Tangent of to the Tangent of the Rumb;So is the Meridional difference of Latitudes,to the difference of Longitude required. As â€” Tangent of 4^, to == Tangent of theRumb, ( firft laid on the Lines from theLoofe-piece) } So is the â€” Meridional difference of Lati-tudes,to the difference of Longitudes. By the Index and Square, work as in th?Š4th Problem laft paft. Problem VW. , ;Bj one Latititdc, Dlfiance and Rum?‰jto find the other hatitude. â–  . As fine po, to the Co-fine of the Ruihb ;So is the diftance, to the true

difference of Latitude.nbsp;? As â€” Co-fine df the Cdtirfe, to = fine po ;So is diftance, in degrees and parts, onithe Lines, to the â€”â–  true difference in La-titudes, to be added or fubftra??fed fromthe Latitucic you are in, according as yoviTnbsp;haye



??? [ 25^0 1nbsp;.nbsp;i have increafed, or depreffed the Latitudein the Voyage.nbsp;j By the Index and Square, work as m theJth Problem laft paft,or ad of SUin Ssjl^S' Ufe Vi. To find the diftance of places oh the GiohtÂ?!quot; Earth ani Sea^i O)-, Geegrafbj hj ihfT'ianffiler-Qnadtant.nbsp;I Problem 1. When two places are fcituated under diefame Meridian ( or Longitude) and on thefame fide of the Equinoftial j then fubftradtthe lefler Latitude out of the greater, andthe remainder fliall be the diftance in de-grees required, counting 20 (or 24) Leaguesto a degree on every great Circle of theSphear. Problem II. When one place

is on one fide of theE-quinodial, and the other on the other fide jand yet both on one Meridian, as was theformer; then the two Latitudes (wV the 1North-latitude, and the South-toude ) 'added together, fliall give the diilance mdegrees required. problem IIIÂ? ,



??? [ap?Žl Problem III.When the two places differ enly in Im:gitude, and are both under the Equiii?´? ialjthen fubfiraa the lefler Longitude fr?§m thegreater, and the refidue is the dift? nee indegrees. Problem ?ŽV.When the two places have both orieLatIÂ?tude, or near it, North or South, and differonly in Longitude* Tbenw9rk.thm', As fine 90, to Co-fine of the (middle) Lati-tude } Sois the fine of half the difference in LonÂ?gitude, to the fine of half the diftance. B; tht Tr'iMgHltr-QMAirMt, or StBor.'As â€” Co-fine of the mean Latitude, tothe = fine of 90, laying the Thred tothe neareft diftance jSo is = fine of h-alf the

difference in Longi-tude, to â€” fine of half the diftance. Problem V.When both places have different Longi-tudes and Latitudes, as thefe Three Wayesfollowing, Tanbsp;J/Way. ir



??? 1 Way; WheÂ? one place bath no Lathnie,Jini the other North or SeHth, with iiprencetn LoKgitude alfo; then,As fine 90,to Co-fine of difference in Lon- SoAeamp;fineof theLatituck, to the Co-fiue of the diftance required. By tbe Triangitler-Qjiadrant, thtu ; As â€” Co-fine of difference in Longitudes, â–  to the fine of 90; . , ,So the = Co-fine of the Latitude, to thepi Co-fine of the diftance. II Way. when both tbe places' have either North orSomh Latltttde, that u, both tottarione Pole-, thtrtthtu.As thefine of 90, to the Co-fine of the difc. feren'ce in Longitude;nbsp;. , So the Co-tangent of the Fefler Latitude,to Tang, of a 4th

Ark.Which 4th Ark, muft be taken out of the cotnplem'ent of the greater Latitude, when the difference of Longitudes is lefs than a^adrant, or added to it when mere, theÂ?Â?



??? [ 2P5 ] the fum or difference flvali be a jth Ark^Then, As the Co-fine of the 4th Ark, to Co.fine of the fth Ark ; 'So is the fine of the lefTer Latitude, to thefine of the diftance. By tht Trianguler-Quadrant, As â€” Co-fine of dift'erence in Longitudes,' to = fine of 90;So is the = Co-tangent of the leffer Lati-tude, taken from the' Loofe-piece, andlaid froni the Center, and froir^ thencetaken paralleliy to the ^â€” Tangertt e^quot; a4th Ark, which do with, as b?fore-isfhewed, to find a yth Ark,And then. As the â€” Co-fine of the 4th Ark, to the = Co-fine of the y th Ark ;So is the fine of the lefler Latitude, to= Co-fine of the

diftance, III Way.But rvhtn ent Latitude is on me fide thiEquineBialj and the other on the othtr-jide, viz. one having^ North- latitude^and the other South. Then,As the fine of po, to the Co-fine of the dif-ference in Longitude ; ' T Jnbsp;Sg



??? , i ml So IS the Co-tangent of one Latitude, to theTangent of a 4th Ark. Which taken out of tht other Latitude,andpo deg. added,when the difference of Lon-gitude is lefs than a Quadrant, but addedto it if more than a Quadrant,and that fufiJor difference ihall be the j'th Ark, As the Co-fine of the 4th Ark, to the Co* fine of the fth Ark ;So is the fine of the Latitude, firft taken, tothe Co-fine of the diftance in degrees. By tht TrUngultr-Quadrant J er StUer; As the â€”â€? Co-fine of the difference of Lon*, gitudes, to â€” fine of 90 jSo the = Co-tangent of one Latitude (be-ing firft taken from the Loofe-piece, orMoveable-

leg, and laid from the Centerdownwards, and from thence takenparallelly) to the â€”Tangent of a4thArk. Which 4th Ark you muft do with, as be-fore, to obtain a jth Ark,ThtÂ?, As â€” Co-fine of the 4ch Ark, to = Co* fine of the yth Ark JÂ§0 â€” fine of the Latitude, firft caken, tos=Corfine of the diftance,nbsp;Th^t



??? [ Â?py 1 That IS, when the 4th Ark is fubftraacd -OP, to the Co-fine of the comp. diftan?Šcwhen added. l^xatnfle. Suppofe I'would know how far it is fromthe LizMrd, to the Capt of Good Heft j theLiÂ?jard having yo degrees of North-Iati.tude, and the Capt of good Hope 3 5 degreesof South-Iaritude, and die difference inLongitude 30 degrees. As the fine of 90, to the Co-fine of thedifference in Longitude 3 0, being beftcounted from po backwards; So is the Co-tangent of yo, (viz., at 40)to 3 (J degrees 01 minut, a 4th Ark. Then po degrees, and 3y degrees, theo-ther Latitude added, makesnbsp;from which fum, taking tlie 4ch

Ark,, remains28-y9, foraythArk. TheÂ? fay. As the Co-fine of the 4th Ark tothe Co-fine of the yth Ark 88-59 J $0 is the fine of CO, the Latitude firfltaken, to the Co-fine of the diftance8p deg. 3 min. the neareft diftance in^e Arch of a great Circle. T inbsp;Notti



??? Note, That here you will have occafionto make ufe of that help mentioned f.218.As thus for inftance. The Proportion being as the Co-fme ofto the Co-fine of 88-J9V which Â?all one, as the fine of 5-4 and fp, to the fineof I degree and i minut, which is too largefor ordinary Compafles, on ordinary GÂ?Â?-Urs Rules j therefore firft lay the diftancefrom the fine of po, to the fine oÂ? y4 andf P, the fame way from the fine of j degreesand 4y minuts, aiid note the place. jilfo, Lay the diftance from the fine ofpo,to the fine of 50, the fame way fronjthe fine of y degrees and 4y minuts ; andnote that place alfo. Then, As the

Extent firft noted for y4.yP) isto I degree and I minut, the Co-fineof88-5p; So is the f?Šcond mark noted for yo, toSp- 3 J the diftance in degrees requiretl. Which multipiyed by 72, gives the di-ftance in the Arch of a great Circle, ' f/Â?-.15412 f??iilps Statute-meafure i Or, y34Â°miles, whereof 60 make one degree, on agreat Circle on the fuperficies of the Sea. ~nbsp;rnbsp;Ufe VJI'



??? [ 2P7 ]nbsp;. Ufe vir. To fiÂ?d tht dlflanct of flacts hj the Na^titral F'trftd Sints in the way of a StBoren tht Trianjrultr-Quadrant, beingmuch more fafie than the two form^wajet. Firft, by the Pes, find the fum and dif-ference of the complements of the two La-titudes, and count that fum and differenceon the verfed Sines latterally, and talje thediftance between your Compafles, and makeit a parallel verfed Sine of i8o degrees. (?r, hj the Trianguler-^adrant. If you have not the Line fet on from theLeg-cenper, then the fpall Line of Sines be-yond the Leg-center, being doubled, willdo the work, by taking the diftance betweenthe fum

and difference, and fetting one Pointin the Center.prick at two times the Radiusof the Sines from the Leg^center; ^nd thenlaying the Thred to the neareft diftance, orthe Line of Right Afceneions under theMonths, is a fit Line. Then, Take out the = difference of Longitude, and



??? and thac lhall reach iattcrally from the dif-ference to the difiance required. Example. Lonitn and JerttfaUm, two places inNorth Latitudei Lonilon S^-i^ferufalem32-0, whofe two complements 38-28 andy8 added, make9lt;J.28 forafum, -and onetaken from the other, leave 19.3 2 for a dif-ference. Now the â€” diftance between the verfedSines of 96-28, and 19-32, make a ver-fed Sine in 180, keeping the Sector fo, oflaying the Thred to the neareft diftance,(and noting where it cuts in degrees). Then, The = diftance between 47, the diffequot;rence of Longitude between the two places,lhall reach on the verfed Sines from

19-3^2,the difference to 39-14, the diftance re-quired; Hvhich, at 72 miles to a degree,makes 280 f miles. Nvtt, This one Rule comprehends -allthe Three laft Wayes, and is not troubledwith half fo many Cautions aS the foitner. Ufe vnL



??? Ufe VIII. JiAVvng the Latitudes and Diftance of tÂ?Â?places, to find their Difference in Lowgitude* Find the fum and difference of the twoCo-latitudes, as before, by Additioji andSubftradlion; count them on the verledSines, and take the â– â€” diflance between,and make it a = verfed Sine of i8o. Then, The-dlfiance, between the difference and dlfiance on verfed Sines, fhall flay atthe == difference in Longitudes required. -Exav^pie. Let one place be Burmudof Ifle, and theLantude thereof3y ; let theotherplacebe the LUard^polnt, and the Latitude thereoffO degrees; the Co-latitudes are ^7-3 y and40-0; the fum of them is p

7-3 y ; the dif.ference between them is 17-3 y. The di-ftance in the great Circle, according to Mr.Norwood, is 44-30, or 88 tf Leagues, coun-ting 20 leagues to one degree. Then, The â€” diftance between the verfed Sinesof 17-3 y, and 97-35 made a verfedSine of Â?80, theSeitor isfet, TM



??? [ 300]Then, The â€” diftance taken between 44-30,iand 17-37 on the verfed Sines, and carriedparallelly, fhall ftay at j'y,the difference inLongitude required between thole twoplaces. i CHAP. V.Of Sayling by the Arch of 4great Circle, IN the Book called, The Geometrical Sea^man, by Mr. Phillips, is a very readyFigure to ftiew in a Quadrant, or more, bywhat Longitudes and Latitudes a Ship is topafs in any long-run, which is containedunder po degrees, or I20 difference of Lon-gitude, and the two places having bothNorth Latitude. Which Figure, or Quadrant,is neatly andreadily performed by the Trianguler-Qua-

Upon



??? [ 301 } Upon the back-fide of the Index; beforgfpoken of, may be graduated from the Cen-ter, two Tangent-Lines, one equal to theRadius on the Loofe-piece, the other to theRadius on the Moving-leg ; then in theufe, count the fiducial Line in which theLeg-Center-pin ftands, alwayes for the Me-ridian of one place; and fome whereinthat Line, according to the latitude thereof,counting the Leg-center the Pole of theWorld ; and the Index being hung thereon^by the Tangents prick down the Latitude^there, I fay, knock in a Pin to ftay a Thredfor one place; then, on the degrees, countthe difference of Longitude from the Head-

leg, and lay the Index to it, and bring theThred fattened, as before, till on the Indexit cuts the degree and pare of the other la-titude, and there make the Thred faft withanother Pin in the Loofe-piece. Thin, If you move the Index to any degree ofLongitude between thofe places, the Thredlhall cut on the Index the degree of Lati-tude that anfwers unto it ; or if you maketheThred cut any degree of Latitude, theIndex gives the Longitude required for thatLatitude, mei



??? Note, If the Latitude be f2nall,asbctwecrtto and 30, the fmall Tangents are moft^convenient ; but if it be between 40 and80, the greater Tangent Line is bcft. Note-, That two' Tlweds and a pair ofCompaifes may (erve; but the Index is muchbetter and quicker in Operation. Examfle* Let the two. places be the Summtr-lflaniiand the Ltx,lt;trLfoint; the fame Examfltthat you find in Mr. Norvood, pag. 126 )and in Mr. PhiUip s Geometrical-SeamaÂ?ffag, yjquot;. that you may the more readdycompare the truth thereof by^ dieir Opera-tions. The Latitude of the UzMri Point is fOd^rees, the Longitude is 10. The Latitude of the

Summer Ijlanis isjz-zy, the Longitude is 300. The Difference ot Longitudes is 70, as iscomputed by their Obfervation. TheÂ?y Hanging or putting the Center-hole ofthe Index over the Leg-center-pin, andcounting the fiducial-line on the Head-legfor the Meridian of one place, count on theTangent Line on the Indes the Co-tangentof one Latitude, as fuppofe the Latitude ofihe Ll^ard-mnt (the Center alwayes coun-ted



??? Caon ted as po) and there knock in a Piri in afmall hole to hang a Thred on. Then count 70 degrees, the differencein Longitude,on the degrees from the Head-^ leg, and there fiay it; then draw the Thredput over the firft Pin, till it cut the com-plement of the other Latitude, and by helpof another Pin ftay it there, which; you mayconveniently do by one of the fliding. fights;then the Thred being fo laid, flide the In-dex to every fingle djegiee, ot fifth degree ofLongitude, and th?n the Tlired lhall fliewon thelhdei,; the Clo-tangent of the Lati-tude anlwerabk to that degree of Longi-tude, as in the??^?Š/* annexed. Al[oy If you would

have equal degree?of Latitude, and would find the Longitudeaccording to it f then AidÂ? the Index toand firo till theThted cuts on the Index ancvendegree of-Latitude J then on*gt;j:he de-grees you have the difference of Longitudefrom either place. jUftnttt, Th^ the drawing of one LineKgt;nly onthcTxianguIar hfirument in tbe be-ginning, accoiding to the direlt;aions of lay-ing of the Thred; with the Thre^^andCompafles, will perform this work alfo^ Xii. ' i I



??? [ 304 ] The Tobte. Long D.L. Latiiude 300 op 32-25 305 OS 3f-f2 310 10 38-51 15 41-^24 320 20 43-34 32r 4f-H 330 30 4(?Ž_f4 33?Ž 3S 48-07 340 40 49-04 34f 4S 49-47 350 SO fO-If 3S5 fy 50-31 3^0 60 fo-33 05 6s f 0-23 10 70 fOâ€”00 If this worjc fit not any cafe that Â?ayhappen, there is another way mentioned infagt 7% of the Geometrical Seaman, by theSteriographie^ProjeBion ; and that Seheamiis drawn the fame way, as the H^igt;contal-ProjeBion for Dialling was, and fomewhatcafierj and any two Points given, in a Circle,



???



???



??? f C-irjle, you may draw a great Circle to cu^them, and the firft Circk into two equal--parts, by the directions inP^^^iy; Andthe Application thereof you have very.plainly in Mr. Thillips his Book, to whichI refer you, haying faid more than at firfl Iintended, which was chiefly the ufe thereofinOhftrvationonly.nbsp;, So for the prefent I contlude this Dif-i courfe, and ftiall endeavour a further Ad-tvantage in the next Impreifion, according asTime and Qfiportunityihall offer. Furttvtl, The Uhd of the Second Parh ;V ^he Table o? the Things^con-tairied in this Second Part. .A h^Ht 0mtmaHihjnief DUlti;. Jl 'Dlrtniotts to draw the Sebca^, p

To draw Lints to rtprifentfht ftvtrM fotts of^ , Plains in, tht Sebtam,nbsp;Â?J 170 draw a Scbtam partieHlarl]f.fÂ?r one Dial, â€? .nbsp;i4 ^ToirawtbtEqHimtlkal.Dlalinbsp;Ip . To try abcn a Plain tits EquintUiaL 20



??? The table. Tu iratf aPolsr.Dialy Ttniraw an Ereil Eafiar mfi.DtalyTo irAw A Horix^ontal'Dial.,The iemonfiration of the Canon for Honrs, ib,Tu irarÂ? a DirtR EreSt South or NorthÂ?Dial,nbsp;30 To draw a Dlretl Recliner,nbsp;3 3 Thi ufe of the Figure,.nbsp;35 To draw Â? DixeU EaSi or mfl Recliner, 3 7To m^e fhe Tahle of Ar^s ae the Pole, 42.Ta refir tkife Dieiis (e.a new Latitude, and 4new Decl\natlon^rtherein (he*jÂ?at becomeE^a Deiffne^y Vs vV^ivnbsp;^^ To find the Requijites by the Scheam, ibid'To quot;find: the Declination of a Plain by tht To ial^^fan Anile, or fet.the SeUor to any Precepts to find the Declination by the

Sun,.-aymd Examples alfo of the fa:me.,, 58Te draw Oft EneSb melirnng^Dialy ? 6iThe Jropertiont fn^ the Rtijuifites of irSDecUntrtx Vnbsp;64 .TofindtheRequlfitit^hrtev^ayes, ' 6$T4drwtbtE^SlSm{gt;hDnlimr, 6'] .^Ttf draw the Lines on a North Decliner^ -yOTo draw the Heur-Lineson uPlain, tiiar^'clintj above ^odeWeesif -nbsp;73 Of Pagd212427



??? Page Of Dtcllmng Rccllmng 'Plains,nbsp;77 ThtfirB fort of Sottth Recliners,nbsp;. 79 The f?Šcond fort of South Reclinirs, Wing Po~lars,nbsp;po The third fort of South-Reollners^ p 8The firn fort of North Recliners, iolt;f The f?Šcond fort of North ?lmets, heingE-quinoUnU, The third fort of North Recliner Sy 'upOf Inclining Divls,nbsp;125 To find the ufeful Hours in att Plains, 130To drarv the Mathematical Ornaments en aU forts ofDlals,To draw the Tropckj.^ or length of the Bay, To make the Trygon,nbsp;g. To draw the Planetary or fewlfh HÂ?ms, 141To draw the Italian Hours,To draw the Babylonifh Hours,To draw

the Azimuth Lines,nbsp;ij^ To draw tht Almlcanters,To draw the Circles of Pifitlan, or Houfes, ido 70 draw the Hours, and all the reft, on the Ceiling of a Room, The Figure of the Inftrument^ Explaintd, j6lt;iATablf



??? Page A Tabu of the Suns t/fx^immb, tt tytry' Honr. and garter, in tht whole Signs, -nbsp;I68 ji T%ble of the Sunt Altitude the fame timgt; 169 Tbe Defcription and, Ufe of the Arrnilarj-Sphear for VjaUing, feveral xvajes, 172The Difcription and Ufe of the P^oor-man'sDial-Sphear for DjiaSing, and feveralUfes thereof,nbsp;^ 20 j Jpow to remedy feveral Inconveniences in the' Â?/(fo/rie Gunter'i Riile.nbsp;220 Tbe Ufa and a further Defcription of theTrianguler-Quadrant, for quot;i^vigatm, orObfervation at Sea,nbsp;227 For afore'Obfervation with Sights, 333;For a fore-Obfervation vflth Thred, aniPlummet, for a backcObfervation,

lt;Â?/Â? Davis Qua--dirant,nbsp;237 Teifind the Sunsdijiance from tbe Zenith, ortbe do'altitude,nbsp;138 To find the Altitude, tvben near tbe Zenith, 239 To find a Latitude by a forward Obfervation,oi with aGxintti'sBoWfnbsp;241 To find the Latitude bj a back-Obfervation,



??? fage. To Jjnd the Latituie by a MeriiUn Obferva-tion, rf itb Thred and Plummet^Tofindtbe SmsDeelinationynbsp;254 A Tdle of the Suns Declination for the ft-cond after Leaf-year,nbsp;2f 5, 257 A Table of the Suns Dtclinatm for everyjth Day the intermediate yforSf 2j8, A ReUifjing Table for the intermediateyearsynbsp;260 A 7Me of the Mlt;ignitHdes Declinations and.Right Afctntions Â??’ 33 fixtd Stars, inDegrees, and Hours, and Minuts, 26 iThe ufe of the Trianguler-Quadrant) is theOperative part of T^vigtaion, 267Of Sayling by the Arch of a great Circle, 300 t I K I S.



??? Eiramp;ti for th Secend Parf, PAge lt;f.liiie io.fortaa, readÂ?. P. ig.lio. f.. )ri,x,theendsoj the Arch Q^P. p.iz.i.i4.f.-heginSy t.heing. pajJ.i?-'- Latitude, r.Co-laii-ttidenbsp;Sun^ T.fum. p.-^^.l.i^.f. inclrntr, r, Uietinatro* igt;fAtendiaÂ?s. p. . I.ij. f. pliace, r.fLdn. p.6i.l.io,f. Or.Q. p.??^.U.f.I,r.T. p.?Šy.f. 7.f. ii,r.7. f -pz gives a marl^ near ^^vthof?¨meafure on tbe'Limtfrornfi. p.87.1.8. f. gries r.Â?iveJ-UJ-add at R near C. p 93.1.15 f.F-E.r.fep.iao.l ai.add c d BSM^iw/, p. rov.lnbsp;r,. p.i'ij.l t^ vfe^ r. kave. p.ioamp;.l.c f. r.ZMiith. p.iri. Lj. f. Â?f/ii, i.cutttbefubftiJe.p-iij.I.i^f. DF,.r.DE. I igf.T.r.cT. AlfainLi8.r.CT.vp.ti2.t.(5.f;E,r.F. p,111.1.15,14,r5,i(5,

addS'tJie. p ii8 r.i.?Š.f.I,r.L. p-ijp/Ufi,add,lt;Â?i' in thii Examfje. p.i4Q.l.(?.adi4 ta. p.170,LioJ. divides, x. divided, p.igi.l.io.f. popficitn,t.propoytion. 'p.ii9.l^7-i- from, r. on. p. 193.1.6.f. beirg., r. b^ing. p.197 I-4.- f- elevation, r. incli-nttiion. p.iool.34. f. C,r. G. p.io4.l. 3.f. F, r E.p 109- add in tlre laft line, or by the upper part ofthe Plain. p.i24.1.i8- add, or remcve the Thred toturn it further when it reclines beyond the Pole.p.238.1.7. add of. I.io.addiÂ?/. p.^47.1,i3. r.and much better in fntaS Latitudes, p.148 l.^.i.Â?pi.r. fw9. p.i5i.l.i^.f. io,r. A|RÂ?,I,i7. f.40, r. z7'



??? '^dvertifements. The ufe of thefe, or any other Inflrutlicntsconcerning the Mathematical Praaice,or furtherInflruftions in any part thereof, is taught byJihn Colfon near the Hcrmitage-ftairs. Alfo by Ewlide SpeidweU dwelling near toWbite-ChappU Church in Capt. Conti Rents, orac'the Cuflom-houfe. Alfo, by William Korthhall Mariner, dwellingat the Crooked-Billet is Mceting-houfe Alleyon Green-Bank near Wapping. Alfo the Infliuments may be had at th?Š houfcof John Brown, John Seller, or John Wirgfield,as in the Title-page is cxprefled. There is no\v extant a large Treatife of Na-vigation in Folio, defcribing the Sea-

Coafis,Capes, Head-Iaiids, the Bayes, Roads, Rivers, IHaibours and Sea-marks in the whole Xorthern-Kavigation; ftcwing tlie Courfes and Diftanccsfrom one Place to another, the ebbing andflowing of the Seaj with many other things be-longing to the praftick part of Navigation. A Book Cno*^ heretofore printed inColle?¤ed from the ptaftice and experience ofdivers able and experienced Navigators of ourEnglilh Nation. Publifhed by John Seller,Hydrographcr to the Kint^s moft excellent Ma-jefly, and to be fold by him at the fign of theMariners Compafs at the Hermitage-ftairs inflapping, and by John Wingfield right

againftSt. elavet Church in Crouched-Fryers. Prailual Navigation; or, an Introduaion tothat Whole Art. Sold by John Stlltr and JohnWing?Ÿtld aforefaid,
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