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| ,‘G,E OMETRY Improv'd, dre.

Tte Conftruition and Ufe of the T ABLE of
SEGMENTS o CIRCLES.

\HLE Solution of many ufeful and difficult Cafes and Problems efpecially in
Solid Geometry, neceffarily depending npon the previous Knowledge of the
Area’s of the Segments of a Circle 5 it has been not a little farprizing, that

. no better or more accurate Tables of thofe Segments were extant, than fuch

as confift only of five, or at moft, of fix Decimal Figures, which, though they ma

ferve tolerably for common Mechanical Ufes, yet are by no means to be accounted {ufh-
cient for the fatisfaftion of the Mathematically ingenious ; {o that by reafon of the De-
ficiency of the Tables, I have many times found my {elf under a neceflity of calcu-
lating 'de novo fuch Area’s of Segments as my occafions requir'd, ere I could fufficiently
illuftrate, or fatisfalorily determine the Truth of the Solution of thofe Problems I had
undertaken 5 finding fuch an Examination very neceflary for the preventing or corre€ting
the Miftakes fuch tedious Algebraic Operations are exceedingly obnoxious to: It has
feem'd very ftrange, that none of thofe ingenious Perfons, whofe Leifure and capacities
have fufficiently qualified them for Calculations of this nature, (as has been evident in
their fuccefsful Performances in matters not very much different) fhould not have thought

of, or at leaft, not judg’d, fuch a Work as this, worth the Undertaking and Profecurion 4

though it muft be acknowledg’d, thefe Tables not being of fuch univerfal Ufefulnefs as

thofe of the Sines, €%. and the Operation in compofing them fo extremely laborious and
tedious, may in fome meafure account for this almoft general Neglett. Neverthelefs,

'the Failure of others, and the Difficulty of the Work, were {o far from difcouraging,

that, together with other Confide

rations, they animated me to o operofe an Underta-
king, prefuming I might

have fome Methods and Conveniences for the Prof‘ecmign and
Compleating of fuch a Work, wherewith few others ( perhaps) might be fo well
dccommeodated.

It’s obvious upon the firft Inf]
by the common Methods, vix.
whereof that are €xtant, fall
ration thereby is far more teg;

etion, this Table of Area’s of Segments is not calenlated
from the Tablesof Natural Sines, the largeft and exacteft
fhott of thefe, two or three Figuresy befides, the Ope-
ous and lefs certain, not being capable of fuch a [Proof,
as the Method here Propos’d, and by which it was profecuted affords: Which was by
two different Series, the One accommodated to the compofing the Segments in the Be-
ginning or End of the Table, the Other to thofe in the Middle,

n the former, fuppofing C the Verfed Sine, which is always given fuited to a Circle
Whofe Diameter is an Unite, of ¥, 000000 &¢. Then the Series adapted to Ufe will run

thus, 2CVC x g == L GG — Flt e T OV 0 CF = 0 (7
B o R A s 73 R 1 &4 1 ik & —————
— %1 [ T TR o) T T E T —— I TR ER P f2003 et
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~5ebv Cli—gte, = to the Area of the Segment of which C is the Verfed Sine,
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2 Geometry Improv'd.

To render the Operation more eafy and expeditious, reduce thefe Fraftions or Coeff-
cicients of every Term of the Serics into Decimals, and make a Table of each multi-
plied to 1004 thefe, as far as neceffary, are fpecified in the Example below,

Suppofe the Verfed Sine given be ,23, to which the Area of the Segment is requir'd,
C=,23; C:=,0529; C'= 0121675 C*= 002798413 C5 = 10006436343 5 (6 =
= ;0001480358895 C7 = 00003404825447; Ci'= »0000078310985281 ;3 Co =
= ,000001801152661463 3 Ct°o = ,00000041426511213649; Crt = ,00000009¢ 28.
*097579139; C1:2 =,00000002191462443202; C'3 = »O00C0000504036361936 5 Cr+ =
— /0000000011 5928363245 5 C'5 = ;000000000266335235464 5 Ci6 = ,0C0GOCCO0-
~062326104165 Ci7 = ,00C00000001410500396 ; Ci¥ = 0000000000032441509 3
C'? = ,0000000000007461547 5 C*° = »000000000000171615§8 ;3 C** = 00000000-
000003947158 5 C* = ,00000000000C009078463 C23 = ,00000000000000208805 3

** = ,00000000000000048025.

The SERIESS,
T = - o= 046 aC VO = .46 V23
0= — — 18892857142857143\¢,23 : = 47958315333 127195416
i §m - 1689861111111
C‘m,oowonyzyz?zjz?z? =--198750710227273
Cs X,C042067307692307692 = - - 27075962139423

Cf%,002734375 = wm—— e 4047856330844
C7%,0018956801470588235 == —n 645446000408
C¥x,001378109580592105 = - 107921119081
€?%,0010390§087425595 = 18714892476
C'“x,owSoégggSgoéngg A S W 3240608367
C11x,00064071655273 = 610480984
C12%,0005190990589 = ~— ———— 713758605
C'3%,0004275338403 = —————— 21549260
Cr4%,000357099118 T e e—_ | S §OROh

Cr5x,000301911072 = — Bogoo1
€% %,00025797222 == — 158204
C17%,00022249592 = ~ 31383
C'¥x%,0001934954 = il
€19%x,000169525 = 1265
C29%,0001495178 = 257

C”X100013‘31999= §2° 4 C** x 000118361 =107 = 63
Crix, 000106126 = 2* + C**x 000095593 =0§ == 3
The Sum of the Series 0480813268956226164

deduéted out of 2 £666666666666666667 9

leaves the Remainder —— 61 85853297710440503, which multiplied by ¥,23 : pro-
duces ,29666310243747671498, and this drawn into 2C = 46, becomes = 1364650~
-2712123928889, the Area of the Segment of fuch a Circle whofe Diameter is 2, and
whofe Area is = 5 353981633974483096, by which it being divided, or rather, for ex-
pedition, multipliec_l by its reciprocal 1,27323954473516268615, is rendred »1737526-
-690041183408 being the Area of the Segment of a Circle whereof the whole Area is 1,
and Verfed Sine ,23: . .

Though the compofing this Series be laborious and tedioys enough in this part of
the Table, and the] nearer it approaches to the Middle, the Operation by this Method
will ftill require the more Labour and Time; yet it admits of a very valuable Conveni-
ence, which that by the Sines is not capable of, For this Series being thus compleated,

ferves




Geometry Improv'd. 3

ferves without any more Labour in that part, except the Tranfcribing and Addition, for
the obtaining two more Segments (at leaft) nearer the Beginning of the Table, where the
Calculation is unavoidably neceflary, which may be difpatch’d with fo much Facility and
Expedition, as doth abundantly compenfate the trouble in the firftraifing the Series. ~This
encourag’d the proceeding in this Method as far as to 3000, fince hereby all the Seg-
ments neceflary to be calculated from the Beginning down to ,0300 were obtain’d at a
much eafier expence of Labour and Time, and to greater Exaltnefs, than could have
been expefted by other Methods.

Verfed Sine ,023 = C The Series.

+C+ 5 C = —— 0046 168986111111TT
T Ch = 1889285714285714
C+ x ,00710227272727= —— 198750710227
€5 X ,004206730769= ———=——2707596214
C¢ x ;002734375 = 40478563
C7 % 00189568 = — 645446
C? x,00137811 = 10792
Cs x ;001039 = 187
Crox,000806 = - 3

The Sum of the Series m———— 00461906385824838257

dedutted out of 3 ——— e 66666666666666666667

¢ _ theze remains — 66204760280841828410
which being multiplied by 2CvC= ,046v,0230 = ,00697624540852742641 will pre-
duce ,0046186065493x8817.4, which is the Segment when the whole Area is ,785398, &c,
and being multiplied by 1,273239544715162686 becomes ffieos 8805 9250016553179,
the Segment when the whole Area is 1, and the Verfed Sine',023. ]

Verfed Sine = 0023 =C. The Series.
+C -+ 50 = ——— 00046 18892857142857

v Cr'am 16896111111

C+ x ,00721022727 = ————19875071

Cs % 00420673 = 27076

Cs % 002734 = — 41

The Sum of the Series 00046018909775656156
Subtratted from 3 —————66666666666666666667
leaves 66620647756891010511

which multiplied by 2C¥C = ,0046v,0023 = 000 2206082500723850989 produces the-
Segment ,00014697064§20364934, when the whole Area is ,785398, &c. and being
drawn into 1,273239, &¢. is reduced to coo18712883738816549, which is the Segment
when the whole Area is 1.

Since the former Series cannot (as has been intimated) without infupportable Labour
be applied to the raifing Segments further than' 30c0, make ufe of another peculiarly
adapted to the compofing all from thence, orfomewhat nearer the Beginning, to the

iddle, or ,5000, which is capable of -all the Conveniences of the former, and in
fome refpefts much more commodious and expeditious.

The Method is this:

Double the Verfed Sine given, the Squarc of the Complement of thar to 1, call »
then will the Segment be = half the Area of the Circle — Lo/x %X 17— Xl A —
—IEE R e D XS — i R0 — b k7 — 27 5w 1 i

— _:.q__z’__'_‘_ - e YT T T—" 393 12
th T Ts R TS ~ T ST x — T
¢ former, I reduc'd all the Coefficients except the three firft into Decimals,

Srae el ke e, “Hete J05 Tt
and com-
pos'd
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