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GEOMETRY Inprovid:

1. Bya LARGE and Accurarte
1TABLE
OF

SEGMENTS of CIRCLES,

Its Conftruétion and various Ufes in the Solution of feve-
ral difficulc Problems.

With Compendious Tas1es for finding a true Proportional Part, and their

Ufe in thefe orany other Tax Lx sy exemplify’d in making out Logarithms or
Natural Numbers from them, to fixty Figures, there beingaTa v 1 & of them for
all Primes to 1100, true to 61 Figures,

2. AConcife TREATISE of

POLYEDRA,

O R

SOLID BODIES of many BASES,
Bothi the Regular and others: To wl

uch are added T'welve N
with various Met

hods of forming them, and their exaét Dimer
Surds or Species, and in Numbers ; Hlultrated withVariety nl"(_',‘o;xp

€W ones,
1ons in
er Plates.

By A.§. Philomath.

LONDO N:CREA
Printc_d for Richard Mount on Tower-Hill, and
Jobn Sprint in Little=Britain. 937,
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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
“"‘L'—'—_’L(_'_.: '”";‘"-EETC"‘ T'-T‘r'la_‘ 'r'r—fr(—'w"‘—'a"; 1 - A R T a e 4‘C' —rrirererre st
Ja—. 187 7as

Tiv555 -

~5ebv Cli—gte, = to the Area of the Segment of which C is the Verfed Sine,
B

To




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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4 Geometry Improv'd,

pos’d Tables thereof to 100 for the readier multiplication : Since for the greater cet-
tainty all betwixt 2000 and 3000 were wrought by both Series. To illuftrate the Opera-
tion the better, and rendet the Proof clear and evident, I fhall inftance in the IiimcpSeg-
ment, whofe Verfed Sine is ,23, which doubled is 46, the Complement of that to 1 is
>34 = ¥, iU's Square ;2916 = x5 4* = 085030565 &3 = 024794971296 y a¥=
== ,0072301961339136; % = 0021083251926492 ; x¢ = 2000614787626176508;
%7 == ,00017927207179307; &% = ,0000§227573613486; x° = ,0000152426046;691
#19 = ,00000444503§118 ;5 &'' = 00000129617224 ; A'* = 00000027-7962825 ;
A'3 = ,00000011021425 5 #'4 = ,000000032138476 3 'S = 6000006093715795 3
x1¢ = J00000000273275 5 X'7 == ,00000000079687; x1& = ,ooooooooozgzjy; X189 =
= ,000000000067758 5 #1° = ,0000000000197§8 5 #** = ,0000006C00C5TEIS 3
%* = 0000000000016801 3 X3 == COO00000C0004899T 5 A4 = 00CE0000000014286 ;
%5 = 00000000C00004165 7. :

The SERIES.

= 50486 27 X ,0001176050 = 93716
i X3 == 2125764 x'® X ;0001019773 = 23696
113) 21 = 221383136571429 | #'2x y0000891097 6038

#t K ,0043402777777778 = - - 31381059609 #%° X 40000784057 =
‘r’ X ,00248579545454545 = - - §240865180594 ] X X ,000060419 =
A% X ,0015775240384615 = =——— 069842258842 | x22 x 000061811 = 104

X7 X ,00107421875 = =—— 192577420871 I %23 X ,00005532K

%° X 00077012005974 = ~——==—40258593035 | x4+ X ;000049747 3
%9 X y00057421232525 == e = 8753065675 | %25 X ;000044928 3
X'° X ,00044159662156 = e=————= 1062012491 125540
AU X 0003482155178 = —eae ameem 451347288 )
X2 % ,0002803134918 = ———e——eem10594 8360
%13 % ,0002296015068 == s == 25205358
x4 X ;0001908623216 = s—em e 6134056
%15 X ,000160694603 = m———rmeey === ]§050962
x1% % 00013680245 = 373850
W7 N = e e M
Sum of the Series 050984983046352351
The Sum of the Series 1050984982046352351
Subftrated out of — —_—,
There remains ~ - ,949015016953647649

Which muleiply’d by 1vx = ,2'{ ils —E—-f—-— +2562340545774848655
This taken from X the Area of the Circle 3} _
whofe Diameter is 2 e———— } P ek e L
There will remain ,;1364650271212392893, which is the Area of the Segment of that
Circle, agreeing with that deduc’d from the.former Series in the 18th Figure, and being
multiply’d by 1,2732395 &c, is reduc’d to ,1737526690041183413 being the Area of
the Segment of that Circle whofe whole Area is 1, and Verfed Sine 23, the fame with
the former to 18 Fig. or more readily, the Produtt of 1v'x = 296234 &c. drawn into
1,273229 &c. is reducd to ,3262473309958816587, which dedutted out of . the Area
the Circle = ,5, leaves the Remainder ,1737526690041183413 as before,
By this Series alfo other Segments nearer the Middle may be obtain’d, viz. 473 and

4973, after this manner, ,473 % 2 = 946, whofe Complement to x is = Jo54 = v,

The
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The S E'R 1 E-§-

ax = - ;000486

X = e — — 2-['2';':!'5.}.

ST ety s i g i i 22!:83!;5<;j-
%4 X ,0043402777, &e. = — = —=——— 21281060
*7 X,00248579545 = - i~ 52400
x° X ,001577 == St et - So-coeer 1 gl ),

Sum of the Series 10€048621279809747223

dedutted from 1,

there remains — —- »99951378720190252777

which multiplied by 1vx = 027 1§ == === 02608687225445136825

And this by 1,2732, &c. is reducd to ,024360752943083653578

which fubftratted from ,¢ Jeaves s 1465639247056916346422
16 Segment anfwering the Verfe Sine, 471, the whole Area being 1.

4973 % 2 = 9946, whofe Compliment to 1 i, ;0054 = V5,

Ihe S ER IES.

e R T = 00000486002825764
_‘+_=. Xl = = - 2274
Sum of the Series —— 100000486002125 75614
fubftrafted oyt of 1,

there remains,
This multiplied by 1vx = ,0027 is
And this by 1,2732, &c. is made 1903437730063 262885541249
which deduéted from ,5 leaves — — x49656226992673 7884458651

The Segment anfwering the Verfed Sine »4973, when the whole Area of
_the Circle is r, :

= 999995 1399787421286
3002599‘?56877942602??4_2

By thefe Methods were calculated all the fegments to 0100, from thence every fifth
t0 o400, from that every twenty-fifth to 16003 from thence every fortieth to 5000, vz,
all from ccor to 3000 by the former Series, and all from 2000 10 §o00 by the latter :
The intermediate were interpol’d by the Method of Quinquefeétion propes'd and exem-
plified in Brigg’s Arithmetica Logavithmica only obferving, that in conrelting the Diffe.
rences, the proper partsof the third and fifth corret Differences muft he added to the
firlt mean Difference, but the fubordinate corre®t Differences muft he {ubftrated from all
the reft. Herel found my felf under a neceflity of contriving and ufing a new Method of
Bifeition or Halving, not meeting with any thing relating thereto in any Author I had per-
us'd ; thongh this might have been managed in the fame manner 25 the Quinquefe&ion,
viz, by dividing and correcting all the Differences fueceflively ; yet judging thar roo te-
dious 2 Method, Fattempted to make the firft Differences diveftly and Immediately out

of the fucceeding, without any previous Carrettion; coneluding that to- e more expe-

ditious, Herein I ufed none but the even Differences, viz, 20

L 29, 4h, 6. gy e, taking the

half



6  Geometr y Improv’d,

half Sum of the two next on either fide, which I call the Mean. Then to compofe the
lef§ firt Difference, whichin this Parc of the Table is always the former, the Rule is -
To half the firft given Difference add the Produéts of the fourth mean Difference multi-
plied by L. or 0224375, and of the eight mean x 2% or ,O0T068115234375 3
and of' the 12" Mean x FrErTeE = ,000055074617724609375 : From that Sum {ub.
ftraét & of the fecond Mein Difterence, and the Produéts of the fixth mean x Satiry Of
50048828125, and of the tenth m®n x Tr ety = ,000240325927734375. For the
greater firft Difference, which here is the latter; to half the firlf given Difterence add
+ of the fecond mean Difference,and the Produéls of the fixth mean X e =,0048828125,
and of the tenth mean x .4} = 100024032§927734375 5 from this Sum fubftraét
the Produfls of the fourth mean x -1y = 10234374, and of the eight mean x . 4358
= ,001068115224375, and of the twelfth mean’x v+ & For Example ; It ic
be required to bife€t the Space betwixt ,0020 and ,0021, or from the Differences to
make the Segment anfwering the Verfed Sine »00205 5 The firft Difference given is

s00001151756377441; the 2 next fecond Differences on either fide are{ igégg}‘ff;iz
+ their Sum = 280450934305 is the fecond mean Difference, + hereof is 3505636678813,

EY

The two fourth Differences on either fide are { i_;i:;?;g the half Sum go544925 is
the fourth mean Difference, -2, of it is = X184645°797 3 The two fixth Differences on

either fide are{ 1;??:;;};}1.3&1::{15 Sum 1068926 is the fixth mean, 5 of it is

: oy §311 : ) S
521935% 5 The two eighth Differences {;"}GFS}MIF their Sum 649845 is the cighth

6182
the tenth mean, -7 of it is 182545 ; The two twelfth Diﬂ“erences{ fgf; }half the

Sum 1831 the twelfth meanx 231 __ s grosss,

mean, 5.%% hereof is £941°5 5 The two tenth Differences { 7354 } the ; Sum 7887 is

% thefirft Diff. ,000005758781887205 | & of the feeond mean 2= 350563667881
4" mean X ,0234375 = 1184646 6 mean x 10048828125 =  g21937

8" mean X ,001068115 = 6941 10thmean x y0002403259 = 185
12'h mean x ,C00055075 = oo ,0000000350564199007
575579373436°°

Suabtr. 28 + 6 +10= 23‘95‘64]90(,0:
the firft lefs Diff. = 572173731536,
Segm. ,0020 ,0001517§153776039 :
200205 = ,000157475275C7575,"

+ the 6rft Diff, given = ¥000005758781887205
add the Sum of the 24 - b 4 joth = »00000003 50§64 1960°7
§7938383062057
Subtralt the Sum of the 4th 4 8th . yath — 118471619
The greater firft Difference = 190000§793826459043°

Subtraét this greater firft Diff. out of theSegment ,cozr =,00016§369l01 ?;:33
There will remain the Segment for ,co205 = »000TI5747527507575*

which is undoubtedly true in the 17th Place.
In
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In the very fame Order muft the Refults of the Differenices be applied to the Loga-
tithms, Tangents, Secants, Powers, €9, only the greater Difference in the Logarithms
isthe former, the lefs the latter. Bue in the Sines, Verfed Sines, £€7c, whofe Differences
increafe and decreafe alternately, the Produts of all the Differences muft be added to
half the firlt in compofing the greater; but all muft be fubrrafted from it to make the
lefs firft Difference fought. TED

£ it be requird that this Method for Bifeftion fhould be farther continued, by the
following Rule it may be extended in infinitum. Let A reprefent the Fration by which
the fecond mean Difference is to he multiplied ; B that for the fourth mean Diff. C that
for the fixthy D that for the cighths E that for the tenth, &c. then tx L = A, 1 A x 3

o B’ I*_ B x"‘ e C* %‘L’ )(-Z- = D, ;‘D x-,—?,-— p- ~s -Ia‘ F X :I = F!I F X -'.—.:‘ - (;, ; G:

Xi:=H tHxii =1, 31Ix:2 =K, &c Hence may be eafily collelted A = i,
— s T — 63 Y 19 . 41
=rin C= by, Dmpdiy B = cyibir, F o=l *'

k) ) FTPFTT D N EEE TR ]
He 800 ) = vy B = o055 e This laft being the
Coefficient for the Twentieth mean Difference. The peration, I prefume, will rarely, if
ever proceed fo far, having obfervd that ordinarily if the twelfth Difference exceed
s Figures, the remoter Differences will encreafe ; confequently the Subdivifion cannot be
perform’d truly by any other Method fave by Calculation, :
The Table by thefe Methods being fubdivided into Parts fo numerous as rendred it, in
my Opinion, fufficiently bulky, 1 extended it only to one Semicircle of ,50005 the latter
Part being no other than the Complements of thefe to 1,0000, £7¢, and o eafily,

even almoft by Infpeétion, obtain’d from thefe, that I thought it needlefs and fuperfluous
to tranicribe them.

The various Tlfes of the Table come next in order to be infited on, which being the
principal Thing in View in the whole Work, to expatiate more largely thereupon may
Jultly be accounted reafonable, That which firft offers, and is a neceflary Introduion
to the reft, is the making out by a true Proportion the Segment or Tabular Number ex-
a&tly fuired and anfwering to any Verfed Sine or Marginal Number propofed 5 and &
contra the Verfed Sine to any Segment proposd, the Performance whereof to fuch a De-
8rée of Nicety and Exaétnefs as the Tables are capable of, I doubt not to undertake :
Though it may feem out of the common Road, &d attended with no fmall Difficulty,
fince the Tabular Numbers extend to fo many Figures as make feveral’ Ranks of Diffe-
Tences beyond the firft in every Part of it ; fo that it will no where fall under common

ules, nor indeed near the Beginning can it be brought to fubmit to any Rule (without
the Am(?uration of feveral Figures) which in that Part is unavoidable otherwife than by
2 new Calculation, which there indeed is moft eafie : Confidering the numeroufnefy of
the Differences, efpecially near the Beginning, to every of which a due Refpect muft e
had in order to the making out a true roportional Part, there was a Neceflity of com.
pofing Tables adapted to every Rank c-f Differences itrom the Third to the Tenth, for the
Corretion of the Second and thereby the Firft, neither of which need any Tables. The:
vaft Expence of Labour and Time in the Computation of thefe Tables will not cafily he
credited ; but the Method taken therein was fuch as all along the Procefs hoth exempli-
fied and prov'd the Truth of the Work : They are in all Eight, beginning with that for
the third Difference, and proceeding to the tenth, every of them was more difficult and
troublefome in the compofing than the next preceding, admitting of more Differences,
the following extending one further than the former: Confequently all are terminate, the
nrit Differences being equal in the I" Table, the fecond in the 1467, and the eighth in the-
VI s in g} after the I1. alternately increafing and decrealing as the Sines : Thofe for the

odd
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odd Differences, wiz. 34, 5, 7th, o, refembling and depending upon each other: So
likewife thofe for the Even, wiz. 4, 6%, 8%, 10" 4 fo that there was no attempting the
following till the former was perfe€ted ; thofe for the even Differences rife higher, or
contain more Integers than the Odd, and ftill the more the further remote, and the more
intricate: Many of the Numbers terminate ina Fraétion, and cannot be perfeétly exprefs’d
otherwife ; the Numbers are complete in all, except the laft, in feveral of which the
Figures are too numerous.

The Integers in thefe Tables (though they be not always propetly fo, but only with
refpet to the Number of the Figures in the Difrerences by the following Rules deter-
min'd) are clearly diftinguifh’d, being feparated by a Comma. In the Firft there are
none, in the Second and Third no mote than ope; nor more than three in the Fourth and
g@frh; in the Sixth and Seyenth they exceed not Four, byt ip all of the Eight there ate

ive.

Table
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Efore the Differences can be rightly managed, f{o as to determine the juft Number of
B Figures in the refult, "twill be neceffary to cut off from the end of each fo many as
anfwer its Denomination, or equal its degree of diftance from the Tabular Number, iz
from the Firft one, from the Second two, from the Third three, from the Fourth four, ¢,
but if there be not fo many Figures in the Difference as its degree of diftance extends to;
it muft be depreft fo farbelow Unity as is equivalent ; Ex. gra. Suppofe in the Tenth Dif-
ference there be only five Figures, there muit be five Cyphers prefix'd thereto, which will
be equivalent to the cutting off ten Figures, yet tho the firft of thefe fignificant Figures
ftand at fuch a diftance below 1, in the Produét there will ordinarily be an Integer, which
before all the Operations requir’d be compleated may amount to fgvcral more, thercefore
mult by no means be negleted : hence, “tis cvident that two Decimals (or Supernumary
Figures) at leaflt muft be admitted in the Produéts of the Differences, elfe the laft Figures
will ordinarily be vitiated.

To make out the true Area of the Segment from theTable ot the Tabular Nunsber anfuwrer-
ing to any Verfed Sine or Marginal Number, given to the whole extent of the T able, 7, e
to 17 Figures.

The Rule is, Colle¢t all the Differences to the Tenth (inclufive) if that coufit not of
fewer than three Figures, obferving, that for the 24, 4#h, 8:h and roth the half Sum of
the two next on either fide muft be taken , which call the Mean Difference ; then out
of each of the toregoing Tables by a due Proportion make out the Number anfwering to
the Figures of the Verfed Sine given, which extend beyond thofe which are found in the
Margin of the Table, multiply thefe Numbers feverally by their refpecrive Differences, then
if the next Figure in the Peyfed Sine beyond thofe found in the Macgin be lefs than s, to
half the fecond mean Difference, add the Produ&s of the 34, 6¢h, 7th and 1orh Differ-
ences, and fubtract thofe of the 4¢h, s5th, 8th and 9¢b Differences. If it exceed 5, to half
the fecond mean Difference, add the Produéts of the seh, 6th, oth and 1owh Differences,
and fubtrac thofe of the 34, 4th, 7th and 8¢ ; half the fecond mean Diflerence thus cor-
re@ted muft be multiplyed by the Arithmetical Complement of the excefs of the 7%1fed Sine
above thofe 4 Figures found in the Margin of the Table, and the Produé added to the el
Difference if thofe preceeding it be greater, or fubtracted if (as here) they be lefs ; the
Firft Difference thus Corretted being multiply’d by all the reft of the Figures of the Verfed
Sine given above thofe found in the Margin, will yield a true proportional Part to be added
ro the next lefs Segmentin the Table. The fame Rule is to be obferved when the other fide
of the Proportional Part is required, which is to be fubtracted from the next greater Seg-
ment in the Table, only the half fecond mean Difference corre&, muft be maltiply’d by the
{ame Figures of the Verfed Sime which extend beyond the Marginal, and the Produ@ added
to the Firlt Difference here (fince the next after it is greater, the proportional Part being
now accounted on that fide) which Sum is to be drawn into the Arithmetical Complement
of the reft of the Zerfed Sine, and then fubtra& as propofed.

A few Inftances whercin the various Parts of the Rule are Exemplyfied will more
clearly explain and illuftrate it.

Suppofe the Segment comprehended within that Arch which is the twelfth part of the
Semi-circle be required, 3 of x804 is 154 the Co-fine of half thereof or Sine of 821d is
9914448613738104069 ; hence the Verfed Sine of 75d is 0085551386261805931, half
whereof (to fuit it to the Tabular Diameter 0042775693 1309479655, being ‘fought in
the Table the nearclt Marginal Number l¢fs isoogz, its Segment, 0004615673 1311839 ;
the next greater 0043, whofe Segment is, 00047806891465527 ; by the Differences be-

twist thele the true Segment may be obtained : The Firft Difference is 165656015369%,

the
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the fecond mean Difference is 194075680%%5, the third 23130442, the fourth mean Dif-
Crence = 8y38:21 thefifth = 478514, the fixth mean Difference = ,2325235, the feventh
= ,°%24175 the eighth Mean = ,°°°°2548 ; The Number found in the firft Table for the
third Difference anfwering 775693130948 is 45948855158, being eafly proportion’d,
948855158 being » of 569313948, there being no more Labour ever neceflary in the
Ufe of this Table. This Number 45048855158 multiply’d by the third Diff. 23130474,
produces 106281°°%, The Number taken our of Table I1. 9,0583054 drawn into the
fourth mean Difference g138::¢ gives 7371°+2: Thar raken out of Table Ul 4,9942¢
X 4754 the fifth Difference, makes 23°#87, From Table IV. is had 18644, which
multiply’d by the fixth mean Difference ,2395285, 45 7,3677. Out of Table V. 734 into
50004175 the feventh Difference makes ,03064. Ourt of the VI, 40§2%¢ X 00000548 the
eighth mean Difference is °»3°. To half the feecond mean Difference 970378405 3dd
the Produls of the fifth 235987, and of the fixth 7,377, From theSum 970378713%%s
Tubtra& the Produ&ts of the third 106281084, of the fourth 73718451 of the feventh,
83?6; and of the eighth, ,0230. The Remainder 96924217%57%, being the ;. fecond mean

iffer, corret, multiply by 22430686905 2,the Arithm. Complement of the Remainder of
theVerfed Sine befide the Marginal Number, The Produ& 21749767843 fubtraéted from the
ﬁrﬂ: Diﬁercncmﬁgégémg:.égl (becaufe the preceding are lefs) leaves 16543860765077,
Which drawninto the Overplus of the Verfed Sine 775693130948 produces 1283295915~
\93%, the true proportional Part: This added to ,00046150331311835 the Tabular
Nuomber againft o042, makes ,00047433627227628% the true Segment anfivering the
Verfud Sine ,00427756931309479655,

If; ro confirm the Operation, the other fide of the Proportion be defired, multiply the
corret balf fecond Difference 96924217%578 by the Surplufage of the Verfed Sine
775693130948 ; the Produét 7518345008 3dd to the firlt Difference 1656560153692,
the Sum 1664078498691+ multiply’d by 224306869052 the Arithm. Complement “of
the relt of the Verfed Sine, gives 3732642378987+ the true proportional Part to be fub.
tralted our of ¥0C04 7806891465527 the Tabular Number for ,e043 : The Remainder
200047423627227628*¢ is the true Segment required : Which is thus provd by the Se.
Ties, puting C = 10042775693130947965 3 C* is= ,000018297599228230289 ; Ci=
= 80000807826924896241267 3 Ct = ,00000000033480212752:C5 =,00000000000-

14321293495 C° = 00M00000000006126075; Ci = ,0000060C0RC00000262047
$Nee the Series,

Ve P oem—  00085551286261895011
y 1 UL — 65348568672608
O = 1087072002246

Cix ;007102272927 = 237785600

C’ x ,004206731= 602462

C¢ x 0027244 Crx,0019=168¢

The Som = 57537::1%"67@'9}33{?:}63}'3&73
Taken from 3 — J66066666666666666667
Remains —— ,66581049822890418151

find the Segment to the Verfed Sine of 234

The Refult ,66¢81049822850418151
maltiply’d by 2v/C3s = ,coc5595328271-
-§0466706, makes ,c0037254283707858-
454437 the Segment, if the Diameter be
2: This mulriply’d by 1,2732395 &c.
is reduc’d to /00047433627227628287 05,
exatly agreeing with that deduced from
the Table in the 18% Place,

A fecond Inftance may be neceflury toil-
luftrate the other Cafe. Let it he requird to

= ,002141076761396494, which being as

fear the beginning of the Table as can well in Pratice be propos’d, will more tully
exemplifie all the Varieties. The neareft lefs Marginal Number is 40021, the Segment

againft it is s00016326910152480 4 the firft Difterence betwixt this and the nexr follow.
E

ing
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ing againft ,co22is 119945708914 5 the 2¢ mean Diff. is 2728005937555 the 34 64130457,
€7¢. The Number anfwering the reft of the Verfed Sine 410767613965 gives in the It Ta.
hle, 1487206434, by which the third Difterence 64130457 multiplied, produces 9523752412,
The Number deduc’d by due Proportion from the 1l¢ Table, is 9,241823255, by
which the fourth mean Difference 4484%3'* being multiply’d, gives 418965°°4, - The
Number takep from Table 11I, 1,667186 drawn into the fifth Difference 52,°2¢% pro-
duces 8795, That taken from Table 1V. 104,37327 multirlied by the {ixth mean Dif-
terence .86-983, makes 167,3%217. Thes Number from Table V. 24,97709 drawn into
the feventh Difference 018-614, gives 44752, That deduced from Table VI. 4240,1538
into the eighth mean Difference ,c0047422° is 2,01505 : That from Table VII, 421,294
x 000014471 the ninth Difference is ,006096, That out of the VIIIL 95568, x ocoooco-
52855 the tenth mean Diff. is ,o5051. Yo half of the fecond mean Difterence, viz.
To l 136900296,8775% AW o ¢ 5
ol - = 175,2412 th 41096,500 ut o 1 i

Addche Pro-% 6th —251;;,3;:%?!'05“&5%‘;1:11 g 37;243‘;%5'-‘]3“‘3& 4 9?:%?,?&?;3
duéts of the ) 7th — 4475 C of the 8th == 2,0151  The Remainder  136953854,4040

. 1oth 050§ _oth —— ,0061 Y is the half fecond Diff. * correlted,

-+ 136995839,9689 —41985,5649

Multiply this  fecond mean Difference correéted 126953854,404 by §89232386035
the Arithm. Complement of the Overplus of the Vers'd Sine 5 the Produét 806976464,07
fubtrafted from the firlt Difference 117945708914, leaves 117138732450,43, which
multiply’d by 41076761396 494 the faid Overplus, the Produét 481167976315,4 added
10 ,00016326910153480 the Segment for ;o021 makes, ,00016808078129795,4 the
wrue Segment anfwering the Verfed Sine ,002141076761396494. Or half the 29 mean
Diff, corre&t 126953854,404 being multiply’d by 410767613965 the reft of the Verfed
Sine, and the Produét 5625620799,68 added to the firlt Di nce 1179477089145,
and their Sutn 1185082709944,68 drawn into the Arithm. Complement 5892323860:{;065
the Produt 698289112829,6 deduéted out of ,0001750636724262¢ the Tabular Num-
bet againft ,c022, leaves the Remainder ,00016808078129795,4 the Segment required,
provid by the Series in the fame Method as the tormer; by which it was found
,00016808078129795730C5, exceeding that found by the Table only 3 in the 18th Place.
The finding the Marginal Number by the Tabular, will be femewhat more troublefome
and tedious, becanfe it cannot _be performed at once, as the former, but gradually by
{everal Steps or Tentations. Firft, the pl&erence between the given Segment and the
Tabular that is nearelt to it, muft be divided by fo many Figures of the firft Difference,
as agree mutually with each other. By the Cqmplcment of the Quotient maltiply haif
the {econd mean Difference, or only fo many Figures thereof as are in the Quotient, and
apply the Produtt, as before diretted, to the firft Diiference; By fo many Figures of it as
are thereby correfted, divide again the aforefaid given Difference; by that Quotient
oroceed to take out the Numbers from the I, and Il Tables, as near as may be, where-
by the third and fourth Differences muft be n;ulnply’d, and the Produéts apply’d (accord-
ing to the Rule) to the half fecond mean Difference : This being thereby in part cor-
rected, muftagain be multiply’d by the Complement of the laft Quotient, and the Pro-
duét apply’d the fame Way as before, to the firft Difference; by which, thus further cor-
rected, the Divifion muft sbe renewed. By the Quotient which now may be fupposd
to confift of a competent Number of mue Figures, (which will be triple, if rightly ma-
naged, 10 thofe in the firft Quotient) the Numbers for the third and fm}rm Differences
;na;f be obtain’d more exatly, and the reft for the fifth, fixth, feventh, eighth, ninth and

tenth,
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tenth,taken out of the refpeftive Tables,multiply’d, and the feveral Productsapply’d (as the
Rule direfls) to the » fecond mean'Difterence : Let the Mulriplication and Divifion be re-
peated, and the Operation again reiterated {0 often, till it be found that the Repetition
makes no Alteration in thofe Figures proposid to be obtain'd 5 though when ir approaches
fo near as within one or two Figures, a renew’d Multiplication of the half fecond Dif-
ference by the Complement of the Quortient laft found (without any further Correttion
thereof only of the firft Difference thereby) and a repeated Divifion may obtain them,
and compleat the Work,

A few Examples expreffive of all the Varieties may be fuppos'd neceflary to render this
Method more clear and intelligible.

Suppofe the Area of a Circle divided by Chord-lines into any Number of equal Parts,
to find the Verfed Sines, or Parts of the Diameter intercepted betwixt the Circumference
and each Chord. Let the Area of the Circle, which in the Table is affumed = 1, be
propos’d to be divided into feven equal Parts, the firft or neareft the Circumference will
be ,142857142857142857, the Verfed Sine or Number in the Margin exaétly anfwering
thereto, is requird. The neareft Marginal Number againft the next lefs Segment found
in the Table, is 2co4: Its Tabular Number or Segment is ;142786079 26966398, which
fubtrafted from this given, leaves 71063587478877 the Dividend or given Difference.
The Tabular fir® Difference is 1019450062042,8 3 the fecond mean Difference is-
19053888545 5 the third Difference = 992,:°7; the fourth mean Difference = ,0556.
Divide the five firft Figures of the given Difference 71063° by 101945 the fix firlt ki
gures of the Tabular firft Difference, the Quotient is 69707 : By its Complement 30293
multiply % the fecond Difference 95269,and fubtrat the Produét 28860 out of the firlt Dif-
ference: By the Remainder 1019421202 divide again 7106358747 the given Difference,
and by the Quotient 69709740 take out of Table I. the Number ,32849¢76, by which
the third Difference 992,2°7 multiply’d is 325,73 ; and out of Table II. 9,213, which
drawn into the fourth mean Diff. ;0556 produces ,5122. The Sum of thefe Numbers
326 4482 taken out of 9526944,2725 half the {fecond Difterence, leaves 9526617,8243
the half fecond Difference correét : This multiply’d by 3c29c260 the Complement of
the lalt Quotient is 28856373 which dedufted from the firtt Diff. and by the Remain-
der 101942120567 the Divifion renew’d, the Quotient is 69709740276. By the Com-
plement hereof 30290259724 multiply the & fecond corrett Difterence 9§26617,8243,
and fubtra& the Produt 288563728'2 out of the fult Diff. and by 1019421205669981
the Remainder compleat the Divifion of the given Difterence 710635, &C. Add the
Quotient 6970974027578 1o the Marginal Number 2004, ithecomes 20046970974027 778
the true Verfed Sine, confifting of as many true Figures as the Tabular Numbers. The
{ame may with as much Certainty be obrain’d from the lefs Dividend 3088141872540,3
(which is the Difference of thé next greater Tabular Number 14288802427586826 and
the given 142857 &c.) if the Operation be profecuted from the beginning : Wherefore
it may be expedient to carry on both together, to confirm the Work all along, and pre-
vent Miltakes. The laft Part of the Operation will futficiently fhow how it differs from
the former. By the Quorient next before the lalt 69709740276 multiply halt the fecond
corret Difference 9526617,8243 : The Produét 664098054,24 add to 10194500620428
the firft Difference ; and by the Sum 1c195164718482,24 divide 3088141872§40,33
the Quotient 3029025972422 {ubtralt out of the next greater Marginal Number 2005,
the Remainder 20046970974027¢78 is the Verfed Sine {foughr, as above, true in the 17th

igure, This will be more tully evident from the following Operation, which will iilu
ftrare the Method much better, fince in the preceding only four of the Difterences ac

cur.
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cir. Suppole the Tible fubdivided only into oo Parts: Then the neareft leff Verfed
Sine or Marginal Number rto the Segment given 142857142857142857 would be 200;
the Segment azainit it 14237848993264703 fubrragted, leaves 476652924495827 Outof
the next greater againft 201 = 14329802484255§19 fubrradt the given Segment, the Re-
mainder 540891985412333 added to the former compofesthe s ft Diff. xo1954490990816;
the fecond mean D fference is 190490428775 5 the third Difference 991938,4*% 5 the
fourth mean Difference 556,23 3 the ifih ;705085 the fixch mean = ,oo11985 ; the
feventh ,ococo29. Four Figures of the fefs Dividend or given Difh_:rence 47865 divided
by as many of the fisft Tabular Difference 10195 quotes 4697: By irs Complement §3c3
multiply the like Number of Figures of half the fecond mean Difference 95245, andgthe
Produ& scso8 take from the fielt Difference : By the refidue rorgo3983 divide again
478652924, and by the Quotient 46970973 proceed 1o take out of Table L. the Number
,05048378, by which the third Difference multiply’d produces soo76%°: And out of
Table 1. 9,37118, which drawn into the fourth Difference, makes 5210%°, (both thefe
will need Correction.) Qut of Tab. L 56771 multiply’d by the fifth Difterence, gives
40029, Outof Tab.1V. 195,20419 X% the fixth Difference is ,22421. The Prcr?u&s
of the third and fixch added to the half fecond mean Difference 952452143,575 make
952¢02220,91; from which fubtraét the Produtls of the fourth and fifcth : The reft
952497009,91 multiply by 53029027 the Arith. Complement of the laft Quotient ; the
Produét 50509989645 dedufted trom the firft Ditterence leaves 101903981001170,
by which the Diviiion of 4786529 &c. turther profecuted,yields the Quotient 46970974028,
By this the Number out of Tab. 1 is more truly found ,0504837662, and its Froduét
by the thitd Difference goo76,7875 5 likewife that out of Tab, 1L 9,2711771, and its
Produé by the fourth Diffesence 5210,5980;whereby half the fecond Difterence corre€ted
to a fufficient accuracy is rendred 952497009%227, This multiply’d by 53029025972
the Arith. Complement of the laft Quotient, and the Produt 5050998867622 taken out
of the firft Difference, by the Remainder 10190398100213938 divide again the given
Difference 4766529 &c. the Qpotient 46970974027§777%° ydded to 200, is 20046970-
.974027578, agreeing with the former fo ncarly as fufficiently evinces its Certainty.
ﬂéet the fame manner the Verfed Sine for two Sevenths of the Area, viz the Segment
,285714285714285714 being given, is found ,328261087573670129. The Verfed Sine
for the three Sevenths of the Area, or the Segment 428571 2857142857,1s ,443781453-
63724041 For four Sevenths, the Comlple.ment of the laft, i.e. ,§5621854626265959:
For five Sevenths, the Complement of the former ,671738912426329871: For {ix
Sevenths, the Complement of the firft ,79952029025972422. '

Since thefe falling fo far diftant from the Beginning of the Table, cannot fufficiendy
exemplifie all the Varieties that may oceur in thele Operations, I fhall offer another In-
ftance as near the Beginning as can eafily be propos’d ; wherein, though the Progrefs be
very flow, and advances lirtle more than two Figures at each Step, yer thereby the feveral
Varieties are better illuftrated.

Suppofe the Verled Sine anfwering t0 %~ of the Area of the Circle be required, the
wholc Asca being 1. 1o is = ,00015873015873015", the neareftlefs Number in the
Table (againft ce20 in the Margin) is ,00015175153776039, their Difference is
69?85'?0969?6193 the nexet greate]’ (agaiﬂﬁ\ DOZI)_ 15 ,FIOO]G;'ZESQIO]T;QSO; the Dlﬂf.‘-
rence irom this is 453894280464 : The Sum of thefe 1151756377441 1s the Tabular
firft Difference.  Thefecond mean Difference is 2804509343°5 : 1Jivide the three fift

conves of the former given Dilerence 697, by as many of the firft Difference 115, the
Quotiént is 606: By its Complement 394, multiply as many Figures of half the fecond
mean
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mean Difference 1402, the Produft s¢2 fubtralt from the firft Difference: By the Re-
mainder 114624 renew the Divifion of 697862 : By the Quotient 6088 take out of Ta-
ble I. the Number 1813, which multiply’d by the third Difference 688762, produces
124873, and out of Tab. I1. the Number 9,326, by which the fourth mean Diff, 5054,47:5
multiply’d makes 47136 : The Sum of thefe two Produtts 17201, deducted from ! the
fecond mean Difference, leaves 14005346 : This being drawn into 3912 the Arith, Com-
plement of the laft Quotient, take the Produtt 547889 out of the firft Difference,
and by the Refidue 114627749 repeat the Divifion of 697862096. By the Quo-
tient 60880729 take the Numbers more accurately out of Table ). 1813455, which
drawn into the third Difference is ™4904,'5, and out of Table II. ¢,32567076 x the
fourth mean Difference is 47136,5327 ; likewife out of Table I, 2,0294016, which mul-
tiply’d by the ffth Difference 61,7225% produces 125,522 3 Out of Table IV. 193,91678,
by which the fixth mean Difference 1,068926 multiply’d will be 207,2#2¢2 5 Out of Ta-
ble V, 30,142214 in the feventh Difference ,0235272 is ,7°9'¢ ; Out of Table VI. 4237,%:
1n the eighth mean Difference ,coc649845 will be 2,75:93 5 Qut of Table VIL 512,295 x
the ninth Difference ,000020653 is ,01058 3 Out of Table VIII. 95302,'® X the tenth
mean Difference ,occ0007887 makes ,07516. Add the Produés of the fifth, fixth, ninth
and tenth Differences, i.e 332,93 to . the fecond mean Difference; from that Sum
140225799,78%2 {ubtralt 172044,5 the Sum of the Produélts of the third, fourth, fe-
venth and eighth Differences : The Remainder 1 400§3755,°3 being the + fecond Difference
corre€t (tho’ not fo truely as it ought, feeing the Number for the third Difference is yer
imperfect) multiply by the Arith. Complement of the laft Quotient 29119271 5 the Pro-
dutt 547880082 fubtrakt out of the firft Difference ; and by the Remainder 114627757662
divide again 697862096977. By the Quotient 6088072481 take the Number more ex-
altly out of Tab. I. 181345414 x the third Difference is ,124904,°935 ; by which with
the reft, 1 the fecond Difference again corre€ted becomes 140052755,2'4 : This drawn
into 3911927418, and the Produét 54788014089 taken out of the firft Difference, leaves
114627757503, whereby divide again 697862, &c, And by the Arith. Complement
of the Quotient 3911927515911 multiply the . fecond Difference corret ; the Produét
5478801405959 taken ourt of the firft Difference leaves 1146277576035,04, by which
the Divifion compleated yields in the Quotient 6088c72484073. This fubjoyn'd to the
arginal Number ,o020 gives the Verfed Sine to a fufficient Accuracy ,00206088072484073
_The fame may as truely be obtain’d by the like Approaches from the other Dividend, or
Biven Diffcrence 4538942804647 : To avoid Prolixity the laft Operation may fuffice.
Multiply the . fecond correéﬁ Diff. ;140053755,°2*+ by the Quotient 60880724840,%,
and add the Produét 8526574163,'® to the ﬁ:ﬁ
vide 453894280464",and take the Quotient 2011927515927 from coz1 the nearelt greater
Marginal Number, the Remainder ;00206888072484073 is the Verfed Sine as above, dif-
fering in Excefs only an Unite in the feventeenth Place from the fame obtain'd by a deci-
mal Subdivifion, being thereby found ,002060880%2484071,7.
For the rendring thefe Operations (which may poffibly feem tedious and intricatee

: ] nough)
more clear and eafy, 1 fhall propofe another Inftance or two in the Nature of P

roblems.

Suppofe a Cylindrical Veffel or Cask contains 139 Gallons, the Axis being plac’d Ho-
rizontal, What fhall be the Verfed Sine or dry part of the Diameter upon the Vacuity of
one Gallon, fo much only being drawn out ? = th part of the Conteng, or, (which in this
Cafe is the fime) of the Area of the Circle being every where fappos'd = 1,15 ,0071942446-
"94316547: The nearelt lefs Segment in the Table is ,00718233161604722 againit ,c263,

. 1091298826932,” 5 the neareft greater againit ;0264 is ,c0722411955770595
¥ . the

the Dj
iy

Diff. By the Sum 1160282951604,'% di-




i e 5 AR, e —

18 Geometry Improv'd.

the Diff. 2987495338940,3 : This added to the former gives the Tabular fift Diffe-
Tence 4078794165873, by four or five Figures of which 10913 — divided gives the it
Quotient 2676, By its Arith. Complement 7324 multiply fo many Figures of the half
fecond mean Difference 37651037,44%, the Produft 275756 dedalt out of the firlt Diffe-
rence, and by the Remainder 407603660 divide 1091 298827 : By the Quotient 267735288
take out of Tab. 1. ,38710785, which multiply’d by 15492,°°7 the third Difference, makes
5997.°7% 5 Out of Tab. Il. 9,15622r26, which drawn into 8,5806 the fourth mean Dif-
terence is 78,545 Out of “vab. 1L 4,5 x ;00810 the fifth Differe ;e is 0344, To half
‘1 the feccond mean Diff. add the Produét of the third 997,°7"*, from the Sum 37657034,5*4
r fubtract the Produlls of the fourth and fifth 78,5+%5 ; the Remainder 37656955,°7¢ mul-

tiply by 732264712 the Arith. Complement of the laft Quorient, and fubtraét she Produét
2757486002 from the firft Difference. By the reft 40760366 9871 renew the Divifion of
10912988, &c. and the Quotient is 267735281265 ; by its Arith. Complement 732264~
'_, 718735 muliiply halt the fecond Difference laft correfted ; the Produét 27574860276
take out of the firft Difference ; by the Refidue 40760366793454 the Divifion being per-
feéted renders the Quotient 267735 28126692, which added to the Marginal Number 0263,
gives 02632677352812669* the Verfed Sine to as man Figures as our Table confifts of.
But fince in this Operation there are only five Differences ingredient, which do but
\ exemplify half the Varieties that may occur: I fhall (to prove the Truth of this Verfed
e/ Sine) compute it from the Segments for 026 and 027, fuppofing the Table fubdivided
b only into §oo Parts. The Segment againft 026 = »00706142069227974 fubtra&ted from
13 thar given c07194244604316547 leaves 132823912036807, and that given from ,0074
'3 7042156170274 which ftands againft 027, leaves 27617695738619,%. The Sum of thefe
: B two is the firlt Tabular Difference 409cc086942300. "By 409 divide 2762 —, by the
' Quotient 675 multiply half the fecond mean Diff. 3754405984,", the Produt 2§342
take from the firft Difterence, and by the Remainder 4064667 divide 13282391 : With the
Quotient 326769 take out of Tab. 1. ,288718, multiply it by the third Diff, 1§374049,°9%
. it produces 4438760 5 Out of Table II. 9,249 drawn into the fourth mean® Difference
| 84905,714 is 7853005 Out of Tab. IlI. 3,2046 % 797,85417 the fifth Difference makes
25575 out of Tab. IV. 191,78 X 10,92653%5 the fixth mean Difference is 2034. To . the
fecond mean Diff. add the Produéts of the third and fixth ; from the Sum 3758846782
deduét the Produéts of the fourth and fifth, the reft 375805886 multiply by the Arith.
Complement of the laft Quotient 673231 ; the Refult 25300417 take from rhe firk Diff,
With the reft 4064708277 divide 1328239120, and by the Quotient 32677354, re€tify the
Numbers for the third and fourth Differences (which will yer need another Correttion)
the former will"be found ,28871077, its Produt 4428653, the latter 9,24996914, and
3 its Product 785377,"°497 : Thefe, together with the Produéts of the fifth and fixrh Diffe-
rences, apply as above to . the {fecond Dift. and it will be (better correted) 37580587375
Multiply ic by 67322646 the Arith. Complement of the laft Quotient, and deduét the
Produt 253002458 out of the firlt Difference : By the Remainder 40647084484 again
divide 1328239120368, and by tht Quotient 3267735281 perfe€t the Numbers for the
third and all the other Differences : And the Work will ftand thus,

! To i the fecond mean Diff. 3754405984,21 1 5+"; X 92499691227 = 485377,108¢

19 3on s 298710786458=4436653,8044] Subtr: )5 = 797,96427%3,204679355 == a557.2196

Add )6 x 191,782464 ==  2034,1477] the 3!::::-,003301;: X 4184064 = 15,9092

) the 71:1 = 18x1 359»:47,45971 = §.¢516 CS" = 1000003348 X 803, = 0,074 2
[ & — Cooogo2 2 q e | f— 3 "

T 10 c IL 7 7’_‘:’“_3?_'____,__'__‘_5_5_]_; Sum 78?959_359;

. Sum 3758846680,9688 ‘ r—

From this firlt Sum 3758546680,9688 having Subtrafted 787950,3093, multiply the Re-
mainder
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mainder 3958058720,6593 by the Arith. Complement of the laft Quotient 6732264719,
the Produét 25300246203 37i take out of the firft Diff, By the reft 4c6470844802,56:
finifh the Divifion of 1328 &c. The Quotient 3267352812670, added to ,026, gives
the Vers'd Sine ,02632677352812670", differing from the former but a Unice in the feven-
teenth Place,

To render this Method as eafy and clear as poffible, I fhall fuperadd the Refults of
another Example, waving all the gradual Approaches (to avoid Tedioufhefs) being in the
former fufficiently particulariz’d. Suppofing the whole Capacity of the Cylindrical Cask .
143 Gallons, and One only wanting, What will be the Verféd Sine, or the dry part of
the Diameter ? - ter Of ithe of the Area (= 1) is ,00696864111498157,8: Out of
this deduét ,co694c19241934193 the neareft lefs Segment, aniwering to ,oz57 the Verfed
Sing in the Margin, and there remains 28448695640648 the Dividend. .

L
To half the fecond mean Diff. 38123670,955 %Snbt,{Jd Diff. =16027,814X,342560517==5488 4401

Add rhc{slh Diff. = 00878%3,808 = ,0334( the U4 meanDiff 90867 X 9,5989784 = 83,5884
6th mean Dlﬁ..oﬁo:;ﬂiigs,:ﬁ:,?m Sitin 572 0285

Sum 38123670,9929

From this firlt Sum 318123670,9929 Subtralt 5572,0285, and multiply the Remainder
38118098,9644 by 2944636895 the Arith, Complement of the Quotient fuppos'd to be
already obtain’d by former Approaches: The Produét 11224396058 deduét from 40331~
31018437 the firlt Diff. By the reft 403220857883 12 divide 28448695640648, the Quo-
tient 705 §36210547¢68 fubjoyn’d to 0257, maics the Verfed Sine 02577055263105470,7.

For the Confirmation hereof, and the more ample Iluftration of the Certainty of this
Method, T fhall fhow that the fame is atrainable by the Segments for o025 and 026 and

their Differences,

From the given Segment 006968641114982578 take that for ,o2¢ = oco6660c05s-
"0507062, the reft 20863560991195,° is the Dividend. 3

To half the fecond mean Difference = 31833498623,115
5% = 913,03893 % 4,9078447 = 4481,0533

Add the J6" mean = 12,6218085 X 186,745338 =  2357,0639
th = ,00012495§ X 1220,65° = 1533
1ohmean = ,00000379605 X 9107%,6 = »3483

Sum 2833505461,7238
W = 16263006,470 % ,45092271842¢ = 7333359,0872
Subtra&t )4m mean = 9;460,9324.534907003:;;2'9: 847690,9407
the Jeh = 42228685 X 72,1796634 = 16,0859
8hMmean =  co4893035 % 4060,616 = 198687
Sum 8181085,0825

Out of the firft Sum 3833505461,7328 Subtratt the latter 8181085,9825, the Remaindez
':!8'251242-;3-;”‘|q multip]y I“_r' ;3944{,3'689453 the Arith. Cmnplgmc-:rit Oi“ the Q_UOT[LM
obtain'd before by Approaches the Produét 877706788054 take from the firft D”i'.’:m'uf:
40T41§18720912; by the Remainder 400537480421066 divide 30863560991195,", the

Quotient
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Quotient 770553631054714° fubjoyn'd to 25, renders it ,0257705§363105471," the

- “Verfed Sine, oxceeding the former only half an Unite in the feventeenth Place.

The preceding Rules are applicable, in the very fame Order (as has been direfted and
exemplify’d) to the Logarithms, and to all other Tables where the Diff. decreafe ; but
where they increafe, as in the Tables of Natural Tangents, Secants and Powers, 7¢. the
Produéts of the Numbers and Difterences are to be apply’d in the fame Order to the half
fecond mean Difference, when the reft of the Marginal Number is Lefs or Greater than
5, as they are in the former when ’tis Greater or Lefs than 5.

But in the Tables of Natural and Verfed Sines, and all other whofe Differences increafe
and decreafe alternately, when the next figure fucceeding the laft found in the Margin of
+he Table is lefs than 5, if the firft Differences decreafe, all the Prodaéts of the odd Dif- -
ferences, viz. the third, fifth, feventh, and ninth muft be fubtratted from half the fecond
mean Difference, and all thofg of the even Differences, viz fourth, fixth, eighth, tenth
muft be added 5 but if it exceed 5, allare to beadded. The contrary will obtain when the
firft Differences encreafe.” _

Hence "tis obvious, that by the help of thefe Tables, a Method of Decimal Interpola-
tion is offer’d (perhaps) as commodious as any other, and (probably) lefs intricate, but fo
accurate, that if the eleventh Difference confifts not of more than 50000, the Refule will
fcarce differ an Unite in the laft Figure from the Truth; Ex. gr. Suppof the Space be- -
twixt the Segments o250 and 0266 be to be divided into ten Parts: To avoid Tedioufnefs
I thall only inftance in finding the third and feventh Parts, which require moft Troubl¢,
the reft being made with more Faciliy by the fame Method.

To half the fecond mean Difference = = 3833408623,115

3d = 16263006,470 X3 = ; §421002,156%7

&th mean = 12,6218085 % 190,0125 = 240%,8
Add the ath = 22286845 X ,5‘4:4'507-} = 12:1222
1oth mean = ,00c003795 8% ¥ 93326,035 = 13543
Sum 3838922043,6383
4™ mean = 93460,9324% X 9,208 = 860619,4196
Subtraft )st° = 913,03893 ¥ 3,68; = 33630267
the J8thmean = oco048930§ % 4156,03326 = = 20,3357
gh “i=¢ 000124951 X 923,56295 = 154
Sum 864002,8974

From the firft Sum 3838922043,%3%3 Subtraét 864002,8974, the Remainder being half the
fecond Difference correét 3828058040,74°7 multiply’d by 7 = 26866406285,1%53 fubtraét
from 4014151872091,* the firft Difference: The reft 3987285465806,°'4 X 3 = 11961
-856397418,°+* added to ,006660005 50507062 the Segment for o250; makes ,0067796"
2406904480, the Segment for 0253. Or half the fecond corre&t Diff. 3838058040,7+
% 3 = 11514174122, added to 401415 &c. the firft Difterence, and the Sum 40256”
66046213, x7 = 28179662323493,°° fubtratted from 00706142069227974 the Seg’
ment for 0260, leaves c0677952405904.489°4.the Segment for 0253 as above.

A gaiﬂ
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Again for 0257

To half the fecond mean Difference 2833498623, 11%
gth = 9]%0;89; X ?‘,68: = 3363,02.6'}"

Add the 6::: mean = 12,621808; X 190,6125 =_2+o§-,874_;?
9 . 3000114‘?;‘ x 923,50295 = 1154

Ioth mean = ,000003795875 X 93326,035 = 3543

Sum 38213504292,486T

2d = 16263006,47° X 3 §421002,1567

Subtralt )4 mean = 93460,93245 X 9,208 = 860619,4796
the 7th = 22286855 X §4,46075F = 12,1376
gthmean =  ,00489305 X 4156,03326 = 20,3357

Sum 6281654,0496

Out of the Sum 2833504392,4861 fubtrat the third, fourth, feventh and eighth Pro-
dufts = 6281654,0496 : The Refidue 3827222738,4365 (the half fecond corre&t Diff. )
X 2 = 11481668215, deduét from 40141518720912 the firft Difference, the Remain-
der 40026702038758,> x 7 == 28018691427131,% added to ,00666000550507062 the

cgment for o250 gives ,00594019241934193,* the Segment for 0257. Or half the fecond

ifference correét x 7 = 26790559169,0555 added to the firft Difterence, and the Sum
40409424312602,55 % 3 — 121228272937807,%5 taken out of ,co0706142069227974
the Segment for 0260, leaves ,00694019241934193,* the Segment for 0257 true in the
feventeenth Place,

Hereby alfo not only Bife€tion and Quinquefetion, but likewife Quinquagefimal, Cen.
tefimal, ‘Millefimal, €'c. Interpolations may be perform’d with as much, or poflibly
More Conveniency and Accuracy than by any other Method, but the laft Inftances fufhi-
Clently explain and are expreffive of all the Varieties of the Rule.

But to give a_more full and fatisfatory Evidence of the fingular Advantage that may
be made of this Method depending upon thefe eight fhort Tables, I have (at the Conclu-
1on) given a Specimen of their Application to the compofing of Logarithms, which renders
't evident, that hereby, together with the Affiftance of a fhort Table of Logarithms an-
nex’d 1o the end of the Tahles, ’tis pofiibleto make out the Logarithm to any Natural

umber propos’d, or to find the Natural Number for any Logarithm given, to the utmoft
Extent of that Table, i. e. to fixty.one Figures, with as much Eaf¢ and Conveniency
{perhaps) as by any other Methed.

The common Ufes to which thefe Tables of Segments are ordinarily apply’d, being
comprehended in rhofe already exemplify’d, nced not be any further infifted on: 1 {hali
therefore fpecify fome more uncommon, “wherein the Ufefulnefs of the Table of Sep-
ments will more eminently appelr, particularly fuch as relate to the finding the Solidity
Of the primary Seftions of an Ereét Cone,

PROBLEM I

L_ﬁf the Cone ABD Fig. 1. be cut thro’ the Vertex A by the Plane HAG, and thro® the
”_L:I"t: 'the Chord Line HG, limiting the Segment HDG, which is the Bafe of the incli-
Ung Pyramid HGAD, That it is no other than a Pyramid is evident; for the Bafe HDG
3 is
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is a Plane (per Hypothefin) fo alfo is HGA, which, together with an infinite Number of
narrow Planes or,Iriangles whofz fides conftirute the Circular part of the Superficies, do
meet in a Point in the Vertex A (which is the proper Definition of a Pyramid (Def. 12.
¢ X1.) The perpendicular or Altitude of this Pyramid AC is the faime with the Axis of the
Cone, therefore (per 6and 7 e XII) 4 AC the Altitade into the Bafe, i, e. the Circles Seg-
ment HDG, will be = the Solidity of the Cone’s Seftion HGAD. Let the Diameter of
the Circle which is the Cone’s Bale BD = RS be 38,5 = d, its Altitude or Axis AC =

91=p, and the Vers’d Sine DE =14,7 = ¢: Then —:} = 3+ = 38181818181818182 the

Tabular Verfed Sine : The Segment anfwering thereto taken out of the Table by a due Pro-
portion is ,35093932354170010," = §, which multiply’d by the Area of the Circle or
Cone’s Bafe = 1164,156427695867757 = ddn, and the Produtt 408,548269232309926

by + AC the Altitude = °' makes 12392,63083338006806 = -@;ﬁi the Solidity of the

Se&tion HGAD. Note, the Number ,78529815339744831 is put = #, being the Area of
the Circle whofe Diameter 1s 1.

PROBLEM IL

Suppofe the Cone again cut by the Plane HGI parallel to the Side BA : Then will the
Seftion HG1A be (as is evident per Problem 1.) a reclining Pyramid, its Bafe HGI is a Pa-
rabola, its Altitude AK = EV; BE = BD — DE =d — ¢ = 23,8; HE* or EG* = BE

% ED = d¢c — ¢c = 349,86, and the Chord HG = 2¥de — cc = 37,4090898044846849.

In the Similar T[ianglt‘s BDA,EDI; BD:BA::ED: EI, whence El = *E'.“ x BA, confe-

quently the Area of the Parabola HGI, being = 3 EIl x HG, is = BA x —;Ef‘.-fm; In
the Similar Triangles BCA,BEV ; BA: AC::BE: EV = P'."_EXE = AK the Pyramids Al
titude, therefore (per 6 and 7 e XII) the Solidity of the Parabolic Pyramid HGIAG is

= 2. AK x the Area of the Parabola HGI =_5Pi~,;";_4PE Vdc = cc = -;3 % GEs,

PROBLEM _II

Out of the Conical Pyramid HGDA = Pd;ins

take the Patabolic Pyramid HGAI =

Y i 3 E L ] ol = —— !
4P — 40% o/ o — ¢c, there will remain P"'—;’f S it d‘*f'" ¥ dc—cc = the Parabolic
gd 9

Segment HGIDH = d*a8 — -‘,'_-c_-; —‘;{-If-\/dc —cc X P = 5 X 408,548269232309936 —

— 226,631067688259946 = 5518,1§511350284973. :
Tho' it might have been excufable to have expatiated to a far greater length in the
Demonftration and Illufiration of thefe uncommon Problems (having a different Demon-
ftration at hand, perhaps more clear, however more copious and prolix, and requiring
more Schemes to explain ir) I judg’d this, as more fhort and concife, to be the more
eligible, and (I doubt not) more acceptable to the Judicious, and fhall therefore proceed
upon the fame Principles : But before I enter upon other Problems, it may not be impropet
to accommodate the preceding to ordinary Practice, which will be a mare ample Illuftration

thereof. Suppofe
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Suppofe BOXD (the Truncus or Frufflum of the Cone ABD) a Conical Veffel or Cask,
whofe Length »X = tO = CF = 22,7 = p, the greater Diameter BD = 38,5 = 4, the
lef OX = 29,9 = /3 then Dr =CD— Cr (=FX) = “:: ‘-r—; In the fimilar Triangles
DrX,DCA; Dr:»X :: DC:CA = E%f = ’—-;5‘*—}5 = 143,0625 = the Axisof the Cone :
Suppofe BO the lower fide of the Cask plac’d Horizontal, DE the greateft Depth of Va-
cuity or Vers'd Sine = 14,9 = ¢: Then the Area of the Segmenc HGD will be (as before
Prob. v.) = 408,548269232309936 = ddnS, and all the reft (except the Cone’s Axis) the

fame, confequently the Parabolic Se&tion or Cireus HGIDH = ddn§ — T_F%:/g[_ =3

d 143,0625 __ 3
%o = 181 9172015404999 X (“75— = ) 47,6875 = 8675,176548611883808.

To find the lefs Cimens 11rg X1 : Dr = EI, therefore Ir = bX = ED — oDr=¢ —d -+ f
= 5,9 the Veérs'd Sine or leaft Depth of the Vacuity call it S. el ;’ff =0 = 1g88-
“5319865319865,3 the Tabular Vers'd Sine: The Segment anfwering it is ,141008385525-
"41904 = x, which being reduc’d to its proper Diameter or multiply’d by ffi is = 97,689~

*462522929017 = ffux. Dr:7X::XF:FA = &P?f} the Axis = 110,362, hence

the Solidity of the Parabolic Cumeus'Tug X1 will be = ffix — 2 § -+ "‘i:' VIS — 5S

x%f: 97,689462;::9017 ;—6,30'39281?05-9433?25 ¥ 1 ;,349394“493‘}239 ;.;36,73?-)-
= 845,692338031060183 which fubtratted from HGIDH = 8675, 17654863188390
leaves X nqg HGD=17829,48421060082372, the true Vacuity. If the greater part g u GHBO,
viz, the Quantity contain’d, be requird immediately 5 then let the greater Segment HGB
= ,64906067645829989,8 be term’d Z, which reduc’d to its proper Diameter will be
dinZ, = 55,6081584635578208 : ‘Then will the greater part of the Cone BHGIAB be

=dhZ + 4o — i}:‘ffi’g:_ﬁb X 37152982,:;92:6131813756:-: 47,6895 = 46840;-
3 BE= 3

"5330971148097: The Segment Oug = ,85899161447458096 put = %, which reduc’d

and drawn into f?fu is 595,102402428326198 ; then will the greater part OnglAQ be =

= ffiz 4 +S — i‘z%"’fb — 55 “3_,3".—'5";? = 669,803287275589255 X 36,7875 =

24640,38843065073973, wWhich dedufted from BHGIAB = 46840,52309711480975
leaves BOug- HG ‘= 22200,14466646407002 the Quantity contain’d or remaining.

PROBLEM JV.

_ Suppofe she Cone ABD Fig. 1. cut by a Plane paffing thro’ the Vertex A and the Bafe
in the Chord Line MN, and again cut by another Plane MNP parallel to the Axis CA; .
Let BL = 6,2 the Vers’d Sinebe = ¢, _; = <% = ,16103896103896104 is the Tabular

Verfcd‘ Sine ; the Segment fuited to it is ,10424666872320591 = S, 'which reduc’d to
that Diameter, i, e, drawn iato ddn, will be ddnS = 121,359429460001939, which ﬂ!’“]}i
tiply’
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tiply’d by § CA the Altitude = %* becomes 3681,236026953292159 = 2 pddnS (per
ﬁoﬂ:. 1.) = the Conical inclining f’yramid BAMNB : The Bale MNFII of the reclining
Pyramid PMNAP is an Hyperbola, its Altitude TA = LC = . d—¢is 13,05, for Bre-

vity put it = § 5 the Chord MN = 2vBL x LD = 2v'dc —cc = ¥'801,04 = 283026500
-52601081476 =g : In the Similar Triangles BCA, BLP; BC:CA::BL: LP = —1::‘- =

== L1iE4 az 31334 = 909600909060909c0. To find the Area of the Hyperbola MNP,
in Fig. 2. (being of the fame Dimenfions) AB,AD are the Afymptotes = the Sides of the

Cone, MN the Ordinate = g, AP the tranfverie Semidiameter = TP = p — -’%ﬁ: PY =
LC = b the Sémiconjugate, LB = LD the Semiordinate extended to the Afymptotes =
BC = : d; Let the Logarithm of ‘-?-—'E—'?' = 2,5594885077624935 taken out of Briggss

-
-

Tables (or thofe at the latter end, by the Method herein preftrib'd) = ,40815318388¢6-
-63049 = I, be multiply’d by 2,30258509299404568 = L the natural Logarithm of
105 The Produét LI = ,03980743687318528 drawn into mv'ﬂg‘“‘ = ﬁ:a" = 805,066-

363636 &c. and that Produét 76,6073 55731906644 fubtrafted from AL X LM, i. ¢. half

apbbLi

pg = 1287,770§77393349207, the Remainder - pg— === = §31,163221671442563 is

the Area of the Hyperbola MNP = the Bafe of the reclining Pyramid MNPAM. The
Demonfration hereof would be too tedious, and not fo proper for this Place, it being
the Reverfe of Mercators (or rather of a more general) Quadrature of the Hyperbola, illa-

ftrated by Dr. Wallis's Philof: Tranf. N° 38. This Bafe MNP = 1 pg — -32‘?“'_‘* drawn
into L of the Altitude TA = LG, i.e. b = 4,35, produces (per Problem 2.) 1pbg —

[
RS

3:;&3';_.{ ot ;FF‘;’ X Lg— ;;LL: 32310,5600142707751 = the Solidity of the Hyperholic .
Pyramid MNPAM, Dedut this (per Prob. 3.) from the Conical Pyramid BAMNB ==
3681,236026953392159 = § pddnS, the Remainder 1370,6760126826170 = Jp x
dinS — 1 bg <+ ~—"i:{-*'— is the Solidity of the Hyperbolic Cumens BMNPB.  For the better
[uftration of this Problem, and the rendring it more _pra&?cahle, fuppofe a Cask BDOX
the Frufum of a Cone, whofe Length Ot = (:iF is 32,7 = p, the Diameter of the
greater End or Head BD = 38,5 = 4, of thelefs OX = 29,7 = f: Suppofing the Axis
CF placd horizontal, LD is the greateft Depth of the Liquor, BL of the Vacuity =¢
= 6,2 the Vers'd Sine, the Segment and the reft the fame as above, only the Axis of the

Cone CA (as in Prob. 3. latter Ex.) = —P_“'—' = 143,0625. Hence the Hyperbolic Cu-
3 d—=7F yp

T ——

= 2L @
news BMNPB = ;f’_‘f-—ﬁﬂx ddnS — 1 bg + —— = 47,6875 X.45,187121297229122
- 2154,8608468616342. For the lefs Cunens QaeP, BCo—¢tC (i. &) OF) = Bt =

d — f = 4,4 and BL — Bt= tL = OW = ¢id - 1f = 1,8 the Versd Sine g
' ;- lealt |
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leaft Depth of the Vacuity, ,_____;__;___; = 1% == obo6abéoé &c. the Tabular Vers'd

Sine, whence the Segment [ = ,02486364765609778, which reduc’d to its proper Diame-
Yer, i.e. drawn into ff » becomes 17,225332854022532,6 = ffn/, this multiply’d by

+of the Axis FA = J’"-’* - = N8035 = 34,9875, is the Conical Pyramid OazAQ
il 3
fffnf 8 g e
= "‘"‘—Zd_”- = 633,6769323673539%. The Chord ae = 2¢v OW x WX =

=Wdet L ff —cc— wdd: = 2V50,22 = 14,1732141732212598 = ¢ : Put the Sine
WF =LCt=1d=c=bas before, and the Logarithm of f—q'?’, i. e, of 1,6809660-

602766766 multiply’d by 2,30258 &c. is L1 = ,519368664024365015, then will the

Area ol‘thebjp::rba.’al’ac:.j.g— : [;: s xd":_fj_: 124,752977256563796 be the Bafe;

Which drawn into : & the Altitude = 4,25 becomes = b g — _b—;i-i xs—;ﬁf_;g = 542,
-675451066052513  the Hyperbolic. Pyramid Pae AP, which taken from the Conical

Pyramid OA¢20 equal. to I;.g.&’;;: 632,676932367353919, there remains %L-’%T
Wi~ | ELd

Xffnf— 2 bq+ -1-2?1-5-—‘; = ‘9T,001481201301406 the Hyperbolic Cusmens Pa ¢ OP,

and this dedufted from the greater Cunens PMNBE, leaves the Truncus BMN 2 e OB
tqual to 2063,8593655603128, being the whole Vacuity or empty part of the Cask

T 26311 f : 26311
hs_ﬁﬁ'—:;_f‘xdd”s“ 1P 4 ;I _E,TP__sfxffﬂf--rb‘I‘i"—“:?—{'—- =

—_—

=3d-*3fx‘“”3‘-:-5'dg+ 203Ll~fsnf+ bfqg— 2bs Ll By this

jleqrem the Refult may be immediately obtain’d without making out feveral of the con-
ttutive Parrs before particulariz’d.
ok : 3 the greater Part DX z e NMD, in this Cafe the Quantity of Liquor remaining, be
Immediately requir'd, let the greater Segment MND' = ,89575333127679409 be = Z,
Which reducd to its proper Diameter is dd n Z = 1042,796998235865817, then will the

greater part of the Cone MNPADM be = - 1,-”"’ +x ddnZ + 1bg ~ -5
3 63 a

53360,8487988850794 : In the lefs Circle OX, let the greater Segment ae X = ,99513.

635234390222 be =2, reduc’d is 675.5665330972326468 = f fnz. Hence the greater

D jg 2L 263 L1 -
Part. P ea KAP is ;;f—-}f"ff nx+ Lbg— T F - T25395,079287380498507 3

This taken from the former MNPADM Ileaves the greater part of the FruftamDXaeMDN

iy
—_—

Ot the Quantity remaining ;;—’E-—_F_x dinZy. 2dbg=203L1 = f ipz - fbg+ 2843 LI

o 27965,969511 5045808,

H Bt
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But fince this Problem may poffibly be of confiderable Ufe in gauging of a Conical
Cask, I have computed a Table ( which immediately follows that of the Segments) for
the more expeditious Solution hereof, It confifts only of 500 Numbers, which are fuf:
ficient for this Purpofe, fince being compriz’d within the narrow Limits of  and 2, a
mote minute Subdivifion might feem fuperfluous : It may be eafily conceiv’d how operofe
and tedious a Task the compofing this Table muft necefarily be, fince every Number cal-
culated was the Quotient obtain’d from the Refult of the whole preceding Operation, as
the Dividend 5 and the Produét of the Cone’s Agis, the Vers'd Sine, and the Segment re-
ducd divided by the Semidiameter of the Bafe, as the Divifor. The calculating every
Tenth to 300, every Fifth from thence to 440, every Second from that to 470, and every
fingle Namber thence to the end was unavoidable. The Intermediate were obtain'd by
Interpolation. In the Ufe of the Table the proportional part is found in the fame man-
ner as in the Table of Segments, only the Correttion deduc’d from the inferiour Diffe-
rences is to be apply’d to half the Second mean Difference the contrary way, fince the
Differences here increafe, viz, when the remaining part of the Vers'd Sine or Marginal
Number is lefs than 5, the Produéts of the third, fourth, feventh and eighth muft be fub-
trafted, the reft added, €. Let the firft Example in Prob, 4. be admitted, where the
Vers'd Sine is 1% = ,16103896103896104, with which enter the Table, the Number
next lefs anfwering 161 is ,28535720943960953. To half the fecond mean Difference
91406768,53°5 add the Fifth = ,c1673 % 7,8278 = ,13098. From the Sum g14-
Z06768,55123 fubtra& the Sum of the Third = §5563,99°3 x 768398268 = 426¢5,7786,
and of the Fourth 25,66007 x 8,43234¢ = 217,8373. The Remainder 91363855, 6453
the half fecond Difference correét, multiply’d by 961038961039 the Arith. Complement
of the reft of the Vers’d Sine, and the Produt 8780422490,5 fubtrafted from the firft
Diff. 10370844442413 leaves 10362064019922,+: This drawn into 03896103896104
the Refidue of the Vers'd Sine, produces 403716779997 the true proportional part, which
dedufted from ,38535720943960953, the Tabular Number aﬁaml’( 161, leaves ,385353-
17227180956 the true Tabular Number required, which call T. Multiply this by the
Produét of the Axis of the Hyperbola = —‘5—5 =, 1224 or 1352, and of the Segment

P M o

reducd 121,359429460001939, i. €. 2p cd*nS = 3556,93455071860228 : The Refult
will be 1330,67601 268261709 theSolidity of the Hyperbolic Cuneus BMNPB = 2pcdnST,

not exceeding that found by the other Operation an Ulnite in the feventeenth Figure.

in the fecond Cafe where thEAxisoftthDm’;:is‘}Pi = 143,0625 : The fame Number

=7
138535317227180956 = T drawn into §591,9115292547257 = _}:_“:‘:“"_;3 produces

_ﬂiﬁ’#ﬁiﬂ, exceeding that got by the former Operation but 1
in the feventeenth Place. In the next Café, where the Diameter OX is 29,7, and the
Vers'd Sine .11 — 060606 &c. the Number thereby taken out of the Tab?e by a due
Proportion is ;39492375498608506 = T, which multiply’d by the Produét of double the
Axis FA 220,725 into the Versd Sine ¢ = ,06060606 &¢. into the Segment reduc’d

. 5 apefffnl
17,2253328540225326, which will be -—er_i_’;—r = 230,42;.-?:7;@63103'1;, produces

2154,86084686161435 =

2 E;d[_{ }f_f L = 91,001481301301407, greater by an Unite in the 17th Figure,

To
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To illuftrate both thefe Operations more effe€tually, I fhall propofe another Inftance
very near the latter end of the Table. Suppofe the Cone Fig. 1. the fame in all its Di-
menfions but the part of the Diameter of the Bafe BL (cut oft by the Plane MNP paral-
lel to the Axis) = 18,74 @ ¢, the Tabular Vers'd Sine ; = 11}t = ;486753246753
“24675 5 hence the Tabular Segment is found ,48313568322605607 = S, reduc’d ’tis
562,44551107684781,4*1 = ddn8; 2¥dc—cc = 38,4864859398724528 = g," and
Aty _d+g
e VT

i

r = 75,4769469998749538, the Natural Logarithm whereof is 4,32382+
727187991645 = Ll —%{—E = ,02979532526972170; and half bg = 9,8140539-

ab3 L1l
"1466747547 5 and ddn§ + 2005 = 308 = 552,66125248745006046 X 1 p = 47

6875 is = 26355,0334779952747 = the Solidity of the Hyperbolic Cunens BMNPB.

In the Opemt'ic;n by the Table, the moft confiderable part of the Labour is the pro-
Portioning the Number, which requires to bea little infilted on, with as much Concife~
nef§ and Brevity as the Matter will admit.

To half the fecond mean Difference —_ 460971277,8425
39 = 1207577,213 X 42207792208 = 509691,6809

Add thed 6 mean = ,7620935 X 187,79826 = 143,1198
2th = 0176181 X 67.,9418% — 1,1g70

Ioth mean = ,oocc010270 X 91656,73 = ,004

Sum 461481113,9343

4'h mean = 4990,77025 X 9,107775342 = 45454,8142

Subtralt J s = 46,94717 X 4,613029 = 216,56§7
the °)8™ mean = ,000556365 X 4086,5794 = 2,2737
gth, = ,000021169 X 1149,915 = +0243

Sum 45673,6809

Out of the firft Sum 461481112,9343 Subtraét the latter 45673,6809: The reft 461435~
“440,2534 (which is the half fecond Difference corret) multiply’d by 2467532467532
the Arith. Complement of the Tabular Vers'd Sine : The Produét 1138606930,5 dedulted
from 2283692522590," the firft Differences and the Refidue 2282553915659,6 drawn
into 753246753246753 the reft of the Vers’d Sine: The Produ€t 17193263260812,¢
fubtratted from 33662032269912956 the Number in the Table againft 486, leaves
33644839006651943,4 the Number requir’d anfwering to the Vers'd Sine ,4867532467-
-5324675 : Which may be otherwife G%l:ain’d, if the half fecond correét Difterence be
drawn into 7532467 &c®the reft of the Vers’d Sine ; and the Faffus 3475747472,°+ added
10 the firft Difference, and the Sum 2287168270062,'+ multiply’d by the Arith. Coms
Plement 246753 &c. .The Produ&t 5643661965088,+ added to 33639195344686855
the Number againft 487, makes ,33644830006651943,* exatly the fame as above = T.
his multiply’d by (2p¢ = $361,9875 x dn § 14,6089743136843588) = 78333,0646~
~129250425 produces 2pcdnST = 26355,0334779952745 the Hypcrbolic Cumens, lefs
*bY 2 than the former in the eighteenth Figure, ey
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The Preceding Problems are the moft obvious and common of this kind, and confe-
quently (in Probability) mofk vfeful 3 yer, it muft be acknowledg'd, they are no more
than particular Cafesy therefore I fhall offer another more general, which may extend
to all other poffible Pofitions of a Cask of this Form,

PROBLEM V.

Suppole a Cone ABD, Fig, 3. cut by a Plane GHI, paffing thro’ the Bafe in the Line GH,
interfe&ting the one Side BA in the Point I, and the other Side AD exiended beyond the
Vertex in O 5 the Superficies of the Seétion upon the Cone will be an Hyperbola, whofe
Tranfverfe Diameter is Gl : Or fuppofe a Conical Cask fo pofited, that the Supeificies of
the Liquor remaining in it cut the Heads in the Lines HG and «<: To find the Vacuity
GHBK ¢ 2, or.the Quantity remaining GHD «# L.

®

The Diameters of the Greater CircleBD = 38,5 =D, of the Lefs KL = 29,7 = f.
The Vers'd Sine BE or greateft Depth of ‘the Vacuity = 21,6 =¢: And fince it
may be reafonably fuppos'd the leaft KY cannot beattually meafur’d, by a Le-
vel from B draw the Horizontal Line BW, which is therefore Parallel to EIL,
Given{ and extend the Line KL unto W : Then is WK = 7,8008 = « the Difference of
: the Vers’d Sines, or of the greateft and leaft Depths of the Vacuity.
A Perpendicular from B to the Line WK, viz. BM is:the Length of the Cask =
KF = 8c =132,7 = b
The Horizontal Line WB = EY = 33,572 =

rthe Difference of the Diameters BD —KL,7.e.D— f=d=28,8 = 2BF.
the Axis of the Cone AC = % = P = 143,0625. %

(Dx = . de =G, = 110,2508,.
Dx4de = 265 =R = 153,41624.
the Quantities < yD7 —cec = H=v136§,04 = 19,106019993708789165 94+

Vdx — xx = k = v7,79455936 = 2,7918738080364"
L, 5922953

2k g
f ELJ"-L—-E taken out of the common, or Briggs's Tables =

For Brevity ¢
put

the Logarithmo

the Natural Logarithm of 10 = 2,302585092994045684 .= L.
the Ateaof the Circle’s Segment BGH taken out of the Table of Segments = S.

the Number ,7853981633974483096. =71

Then will the Sclidity of the Hyporbolic Cionews BHGIB be =4 Py D2 § = REC 4 LIC,

If the Area of the Circle’s Segment GHD found in the Table be put = 2, then will the

——

Solidity of the greater part of the Cone DGHIAD be = §P xD*nZ-A+ R—;%"" i—i,%:

By the fame Théorem may both the Parts of the lefs Cone AKL be obtain’d, only in-
ftead of the greater Diameter BD = D fubftitute the les KL = f = 29,75 and fgr g |
the
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rhe.greater Verfed Sine BE = ¢, the lefs KY = v = 3,7992.  All the other Data re-

Main the fame.
b2
the Axis of the Cone £A = 4’;:," = p = 110,3615.

f# —dv=g = 1103508 = G  Is the fame,
the Quantities < fx - dv = 2x0 =r = 137,82712128.

Viv—v*=bh=vY21041831916 = 14,8127755454539984061.
the Logarithm of "—i'?’-—"if taken out of Briggs’s Tables, or thofe at the end

hereof = L
the Segment K=, taken out of the Table = /[,

Put

Then the Soliditf of theHyperbolic Curess K« s K will be = 1 P x ffn/ — g-_f‘ff—ar i—;}

If the Segment L ¢ be put = =, then the Solidity of the greater part L«:[AL will

T b L:gl‘

be = TPxffnz 4+ :—ff; -y
Note, That whether I, the Vertex of the Settion, fall betwixt B and K, or betwixt
and A, it caufes no Alteration in the Theorem ; but if it be coincident with K, than

the lefs Vers’d Sine KY or v vanifheth, and ¢ muft be every where fubftituted in the
Place of =.

The Tlluftration hereof, tho’ far more laborious than the former, ought not to be de-
clin'd : But the deduftion of the feveral Parts of the Theorem would require more and
larger Schemes, and be too prolix and tedious to be here particularly infifted on. It wili
only be proper and convenient to fhew whence fome of the moft neceffary conftiturive

arts are deriv'd, proceeding in the fame Order as in the former.

The Semiordinate of the Hyperbola EG = EH = VBEX ED = vD¢—ce¢ will be

 19:10601999370878916504 = H, The Axis of the Hiperbola PE = R% — S150.4900918

A" 15,58911872
= 330,3900689826807603.

The Tranfverfe Semidiameter 1P = LX = 237,4309878627956206 : The Conjugate
G

Semidiameter ZI = XI = 2k — 19,74494686734¢686928966 1 The Semiordinate to

‘ . R 533
the dfymptotes NE = ES = -= = 27.495406843444101881061. Divide the Sum of

M

——

Willbe 2,359161417354912327532, the Number to which a Logarithm muft be adapred 5

Which deduc’d from the Tables at the latter end is ©,372757656980626772437 = I:
H : - . P Y TR 3 e

his multiply’d by 2,202585 &c, = L is reduc’d 10 0,858206224 263002104985 = L1

t EN * T

i f;r;nur:ll or Hyperbolic Logarithm. From the Re€tangle of the Axis and Semiordinite of

3 Werbola PE x EH, fubtra&t the Produét of this Logarithm into that of the Tranfverfe

Onjugate Semidiameters, 7. e. Lix PI x I1X: The Remainder will be the Area of
the
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the Myperbols GHI = B-I;ff s “izj = 6312,4292637059245823 = 4023,793660133-
s Py 19306013
8886798 = 2288,6462633720360025 : This muliiply’d by + of the Perpendicular AT =
o — gie 3 b 1
= 2ia = 4 g b 4,0676948051948c5195. The Produtt -

AR Tan

RHG 163
S

== 9300,5145 1644693745 is the Hyperbolic Pyramid IGHAL
9309, )
3y the Tabular Vers'd Sine —r = {47 = ,561038961038961039 5 or rather by its

Complement ,43896102896103896, take out of the Table, by a due Proportion, the
Segment,42247525173994¢578% the Arith. Complement whereof, 57752374826c0059422
= § being drawn into D* nis D*n§ = 672,2279836839582995 and this into 4 the
Cone’s Altitude = + P = 47,6874 produces +- PD* 28 = 22061,64072192876614. the
Conical Pyramid BGHAB: From which dedulting the Hyperbolic Pygamid IGHAI =

. PD*nS R
= 0109,51451644693274, the Remainder —33— - + 225 equal to

6dk? T2dk?
S TPy PRE 3DETRE § L i ic Cuneus:
$Bx DinS— EE A S5 = 22752,12620548183340, is the Hyperbolic Cuneus

BGHIB. This might have been more readily obtain’d from the Theorem immed lately,
but then the Reafon and Method of the Operation had not been fo evident.

The greater Part of the Cone DGHIAD may be thus found, affuming the Segment of
DGH = Z = ,4224762517 &c. (as before) which reduc'd is D* #Z = 491,828440-
-11909358 : This drawn into + P becomes +PD*nZ = 23454,0689238179275 the Co-
nical Pyramid DGHAD : To it adding the Hyperbolic Pyramid IGHAL = 9309,5145 1644+

69327, it makes 32763,5834402648602 = P %D*nZ « -2}5-[%1-5-; —:B‘ii: the greater
Part or Segment of the Cone DGHIAD.
In the lefs Cone AKL, the Quantities «, k, G, and the Tranfverfe and Conjugate Semi-

diameters are the fame: The Axis of the Hyperbola PY = %f; = 296,81806898268-
.07605 : The Semiordinate to the Hjperbola oY = Y =V fv — v*

) = b = 14,8127
-7755454539984061 : The Semiordinate to the 4fymptotes Yo = Y

= = = 24,68
#36230354076426516 : The Sum of the Semiordinates <Y -+ Y divided by the Conju-
gate Semidiameter IX quotes r—'-tcﬂ = 2,0003294435899965175, the Number for

which the Logarithm, according to Briggs’s Tables, is o,3011015275392304119 =}
which reduc’d to the Hyperbolic or natural Form is ;69331 18887897983240474 = LI

This multiply’d by E—i—’; = 4688,0622400111110474; the Produ&t -———-wLii;" = 3250,28¢
-928638623624 dedulted from -’1_" = 4396,6994336755315295, leaves 1146,4101472¢)

Aro0e28 — Ihn LIG* . : ; : Gi
.892952077 SR (e Area of the Hyperfola 4,1 ; which drawn into 7k

v “ : rhGé LIG3j
o 4‘05:5;4%;, 194805195 or & of the Perpendicular AT, produces S a1 qi ,equﬂl"
to 4662,2466c075127793 = the Hyperbolic Pyramid I s AL By
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By the Tabular Vers'd Sine = = 37992 = 4446195286198286195, the Segment

J 29,7
345498980624803856¢ = J is found in the Table 4 reduc’d ’tis ffnf = 31¢,213236-
-8593-85063 : This drawn into 36,7875 = {p or - of the Axis, the Produ& spffnf

: = 11595,5069509643939 is the Conical Pyramid Kez¢AK: Out of which take the
: T ; A
l'IyPCIthIC P}r[]mi[j Ies Al = :{J'; ‘f —_— Es_k_.i’_ — 4603,?..150 &ec. The Refidue ! P
] it 2k
S Xffuf — " ?-f;k o Lj’?; = 6932,66035021311601 is the Hyperbolic Cunens K2 ¢ KI 5
afk 41 k
e

which fubtrated from the greater Cuwrens BGHIB = 22752,1262054818334, leaves
15819,4658552687174 = the Truncus GHe ¢ KB or the Vacuity,

If the Quantity remaining DGH 2+ LD be requird, the Segment Le¢ = ,54501019-
*3751961434 (the Arith. Confplement of the Segment for K« ¢) = =z, reduc’d is ffn=
= 377,578629091876479, multiply’d by -; of the Axis = ; p = 36,7875 makes ; pffnz
o == 13890,17281771740597 the Conical Pyramid A<« LA : To which add the Hyperbo-

lic Pyramid Ie:Al = rhGh _LIGAE .  ,4663,24660075127793, and the Sum

i Gk*d” 1244

. B 3 rhG LiGY s s . s
Vs 18553,4204184686839 = 1P x ffnz + ooy g o g the greater part or Seg-
i Ment of the lefs Cone 1LAl: This deduted from 32763,5834402648602 equal to
. P xD:af + l:i;,if; _— i‘;i; the greater Segment DGIAD, there remains the Truucns

44 DGH ¢¢LD = 14210,1630217961763 the Quantity remaining in the Cask.

This laft Problem (I prefume) was never before expos’d to publick View, though the
two preceding have been by One, to whom they wete voluntarily and out of pure Civi-
ity communicated, I not in the leaft fufpecting his Defign to print’em : But 1 was much
1= more furpriZ'd to fee them come out fo invidioufly mifteprefented and difguis’d, as if on
purpofe to render them unferviceable, and detralt from or prejudfcc the Agthor’s Repu-

“ tation, of whom, in his Preface, fo {light and undervaluing a Mention is made.
24 T

i = PROBLEM VL

8=

Suppofe a Cone ABD, Fig. 4. cut by Planes, BS, KE, LM interfe&ting both its Sides -
u- Or (which is a common Cafe) fuppofe a Conical Tun fo inclin’d, that the Surface of the
Liquor, when covering the bottom BD, fhall extend to the Point S, being reprefented
by the Line BS, which limits the Ungula BDS : But if the Liquor do not aftend wo thad
¥ Height, but fuppofe only to E, then its Superficies is terminated by the Line FGH, leaving
1. fo much of the Diameter of the Tuns bottom dry as is contain’d betwixt B and G,  To
find the true folid Capacity of, or the juft Quantity contain’d in, that Seftion of the Ui
81 gula EFHDE. (1. Cafe.) When the bottom of the Tun is wider.

'?’ . =

the Lower or Greater Diameter of theUngula BD = b =38¢
4, Given ¢ the Upper or Lefs Diameter R VS =d =73, n = 785348 &c,
d¥ the Depth of the Un‘gulw or neareft Diﬂancgb of its Diameters Sa = p =18,2.
all the Depth of the Seftion taken alfo perpendicular to the bottom En = ¢ = 12,1,

By 1 Put
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. the Tranfverfe Diameter of the Ungals = BS Vib* + rdp + >4 p* = g
- 39,22757321::689442293.

the Upper Diameter of the Se€tion LE =

+3736263736
the Tabular Segment of the Circle whofe Diameter is BD = & and Vers'd Sine

DG or "—;- = § = ,706008515772565266.

b—=cbted _
L—‘;r'il = b = 33,51373626«

Put<

the Tabular Segment of the Circle whofe Diameter is KE = j and Vers'd Sine

EG or 5;‘-- = 7 = ,64508204c022501621.
Then will the Solidity of the Ungular Sc€tion EFHDE be = 3{ ""_"3—‘* X3bS — ﬁ%;i‘.‘_

The luftration, which is equivalent to (and without Impropriety may be term’d ) a
Demonftration, follows. .

The Vers’'d Sine DG = —c;- : Hence the Tabular Vers'd Sine —;~ = 131 = 6648-
-35164825164835 : By the Arith, Compliment whereof the Segment taken out of the »
Table is ,293991484227434734. The Arith."Complement of it ,;706c08515772565266
= S multiply’d by &b is reducd to bbnS = 821,904351644651287. And this by
. .28 : b3ns ;
1 AC = pH—; = 31,143 becomes $3=55 = 25595,92796432920696 the Conical
Pyramid AFHDA.

The Vers'd Sine EG = ‘—:— divided by EK its Diameter = i’f_ is ;: i, F

49684400360685302 the Tabular Vers'd Sine, By its Arith. Complegnent is found

== ;67
{as’-hefore).the Segent ,645082040022;0162! = /Z, which drawn into EK?7 x #
= ‘55-’:’—‘ % 1 = 1160,1660206756170319 X 7 = € :,”‘{ = 011,1922618747556~

.595 the Area of the Segment of the Circle whofe Diameter is EK an® Vers'd Sine EG:
- . g b 4 3
Then as the Tranfverfe Diameter of the Ellipfis EK = —dg~: is to irs Conjugate Di-

y & . Er‘g‘: ¥
ameter ‘{f-sfbd::fo is the Segment of the Circle ---*ri : to the Segment of the
Ellipfis EFH = h's :‘—/i—'ff‘i = 802,4718247089497688. One third hereof muliply’d
by the Perpendicular. AR = o = 79,8182607184301299 18 21350,63511328 |
758358 = E%d—-s 4 the Elliptical Pyramid AFHEA 5 which deduéted from the Cor |
pical Pyramid AFHDA leaves the Section of part of the Ungula EFHDE = 4245,2928" |
b3as b hinzVbd phn ST I BRI
staqréansy # FERA e AR e Rogd Ui bIESH: The Re
fult whereof in Numbers may be fomewhat morc readily obtain’d. From b2 § equal t0

104&;
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Y

Y048,481122503884865 Tubtralt ftf—i—”-!ﬂ equal to 872,613716223204488 : The Re-

Mmainder 193,567406280680377 multply’d by ﬁ_!f_"l”_.f = 24,45904413744853469
&= 34

Will produce 4245,292851041623365 the part, of the Ungula EFHDE requir'd : Hereby
it will appear what Proportion this .part bears to the whole Ungulz DBS, which in the

- 4 . b b ) ~ 1 ~
fame Terms is : b‘_‘_’ii—ﬂ, X bb=dvbd = 10059,7810645407835647 : The whole Cone
. .2 . . gy
BDA is 36254,4181727330905457 = 222 Rb), from which the Elliptic Cone
- Jo o~ 3d
BSA = -ﬂ-ﬁf'ﬂ‘—f x dv bd = 26104,6371081923069810 being taken, leaves 10059,

3 3

1810645 407835647 the Ungula BDS ; which may more eafily be obtain’d, near enough

for ordinary Pratice, by this Approximation, BDS near = - ﬁ:_'{_;—_r. xbr 4 yd2 - L bd;

g -
O ipbnxb+ id— _g.i—_
20T 24

2. Cafe.  'When the lower or bottom Diameter is the lefs.
All the given Parts being the fame, only the Depth of the Seftion VLN, or the neareflt

iltance of its Upper and Lower Diameters V¢ = f = §,1. The Tranfverfe Di
ameter of the Ungula BS = g as before. The Lipper Diameter of the Scftion LE

F.Ji{.’_’s'—ﬁf = b. The Vers’d Sine VN = -f"'"- divided by its Diameter V8§ = 4

. 2

is j;,* = 55 = ,335164835164835165 the Tabular Vers'd Sine, by which the Seg-

Mment is found ,293091484227434734 = [ This drawn into dd» is 221,89525726783-

1516478 = ddn[: And this into + AX = ;."—‘f-,—{ = 2,075 is -3-:?”'_3-_"';-: equal to
o ¢

5364,14685113339182 the Conical Pyramid AVPQA.
- = - - . - N LH
The Tranfverfe Diameter of the Ellipfs LM = -’f-})--? by which the Vers'd Sine LN
~ L]

= L

- being divided will be 27 =327, = a8

? Sy = ,3850315599639214698 the Tabular Vers’d
‘I- . . . < R
Jdine, whereby the Segment is found ,254917959977408379 = =z. This multiply’d by
*Eu ke

i s v TN e R T E o " 5 S ki i
LM x ne= "5~ gives = T the Segment of a Circle, whofe Diameter is LM
Tapels H™ ! - - . N ) e'l.-. & G
and Vers'd Sine LN : Then as the Tranfverfe Diameter of the Ellipfis —> : to the Conju-

gate vl d:: fo is the Segment of the Circle —=<— to the Segment of the Ellinfis

b dafy

LQ\P = —— = 200,2495071001§2954, which muliiply’d by one third of the

P : indimiilar FAT : F d ’ 0 F e Q pabdyz ‘-'—r
‘-TDE[]‘JCUL_[ (AL =73 VT P — (,.[_‘-j{ §24.890¢ 26041 bi‘) [‘.I'-.;;[':::'.-L"ﬁ '} e ": -(‘I'l'.tilf

'0 6132,34 694037212617 the Elfiptical Pyramid ALQPA ; from which ded €t the Coni-

K - ¢ 1
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cal Pyramid AVPQA = §564,14685113339182 : The Refidue 568,2c008923873435 is

the Scéion or part of the lefs Ungula VPQLV equal to ’;—’g—i;”:]—‘:;% - ;f—‘":’_i{;.s |

Bievibd - pdn__, hizVhd o i
or 127 dd [x ﬁ":?d'me e gll,;jéslslgoszéépz fubtra&t ddJ

= 282,;2;816342;64780; the Remainder 28,850998787961912 multiply’d by 3—2_&_”;;-
= 19.6042952795040149 is 568,20008923873434 = the Se&ion or part of the Un-
gula VPQLV, as before, ®

The whole Ungula, BSV = 24" byBd— dd is 7268,419244588948579, which

may be had near enough for common Ul{e by the Approximation ]—b%’_-’-’ﬁx& + 4% 4 2bd;
bb

ot +pdnx d+ b - S This and the former will always yield four, fometimes

more true Figures: But the Failure in this Cafe is in Excefs in the former, in Defet
about .—~1—th Part.

For the further Illuftration of the Ufefulnefs of the Eight finall Tables relating to
Differences, I have here fubjoyn’d a Method of compofing or proportionin Logarithms
to any Narural Number given, or deducing by them che Natural Number %rom any Lo-
garithm given, to any Number of Figures not exceeding fixty one. 1In order hereto are
annex’d fome Tables of Logarithms according to Briggs’s Form (which are the moft
common and ufeful) viz. 1/, Of all Numbers to 100. 2dly, Of all Prime Numbers to
11co. All which have been confirm’d by a double (;Feration to be true to an Unite in
the fixty firft Figure. 3dly, Twenty Logarithms of the Numbers from 999990 to 1000010,
and their Differences to the Tenth. Thefe are extended to fixty three Figures to fecure
the Truth of the fixty firft, and the Regularity of the Differences ; which otherwife by
the Deficiency or Redundancy of half an Unite or lefs in the laft Figure, might be vi-
tiated in three or more of the preceding, in the more remote Differences: All of them af
ter the firft would be moft conveniently extended at Length (upon a Schedule to be folded)
the berter to fhew their Dependance on each other, and t8fender the taking out of fuch
as are requird the more eafy and clear, and lefs liable to miftake, which, if they weré
plac’d below®ne another, would fcarce be avoidable without much trouble and Caution. |
In every of the Differences, except the Tenth, a due Number are cut off by a vacant |
Space or Line, to prepare them according to the Rule, o as to render the ultimate Refult
juft fixty-one Figures, that hereby it may be more eafily difcover'd how many are to be
admitted in each Product. And the’ all the Figures following are to be reputed Decimals,
yer they are by no means to be neglefted, asis apparent in the Tenth, which though de-
prefs'd IEIV the Cyphers prefix’d three Degrecs below Unity, yet when multiply’d by its |
proper Number, is rais'd two places at lealt above it: Befides, it will be neceffary to res |
tain three or more Decimals or fupernumerary Figures in every Operation, otherwife s |
fcarce conceivable that the laft Figures of the Refult thould prove true, by reafon of the |
various Mulrtiplications which are unavoidable. 3 r

When the Logarithm of any Number is requird, the Number muft be multiply’d of
divided by fome of the Primes under 1100, or their Produs, o as that in the Re-,

fulrfive Cyphers with an Unite prefix’d, or five Nines ac leaft fhall precede the reft of |
thé
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Geometry Improd'd. 35
the Figures  then the Logarithm of that Refult is to be deduc’d by a due Proportion
from the laft Table of twenty Logarithms, by the help of their Differences and the eight
{mall Tables; which being found and apply’d, the Logarithm thereby rais'd mult be re-
ducd by the Logarithms of the Primes before us'd. Ex. gr. Suppofe the Logarithm
of 3,141-59,963"«%99?93,2284-6,26433,822?9,?0283,4-197',§9?99,:?sro,sﬁ-z:c.:_,nms
(the Number exprefling the l’ruppmon the Diameter ot a Circle bears to its (,1rcqu€—
Tence) be requir’d: If it be multiply’d by 31831 = 139 x 229, the Produtt will be
luooocc:.s;s,éa,léy,o&ﬁs;r?,'50449,1SRll,éapbsé,".40685,00_99!-5tscb}_a‘-:f;sﬁ,ﬁsum‘?,
which falls fo near the middle ot the Table, that all the fignificant Figures 35756 8&c.

4. a¥e the Particular Difference} by which the Proportion is to be made. The Corretion

of the half fecond Difference being the firft and moft arduous Work to be undertaken
In order thereto, the third Number taken out pf the I. Table is ,23739,30548,57108;-
~23997,44,4?1‘69061,‘;5199-324?41?4-350 ; which multiply’d by the third Difference
8685-8’75509,—_::;.55g,'-;oSog,szs";;,9@666.&5:;91,87;86,?9““ will produce 20619,66782,-
~38333.43333,29684,12134,46893,41782,27°%3 : The fourth Number taken out of Tab. II,
1s found 9,29046,68062,38414.,982;6.,61682,19}49,83419‘8;8_7'{, by which 26057616,-
*79907,44279,88648,30625,833492,°2¢#7, the fourth mean Difference multiply’d pro-
uces 24208,74239,22002,62334,28231,44540,584 9o,57°3¢.  The fifth Number deducd
from Tab. 1], is 2.64565,90755,42349,67414,87898,65502,7749, Which multiply’d by
the fifih Difference 104230,41508,11336,00705,6954304,°73725° is 275,85525,29876,82=
~003,69834,62117,774*4, The fixth Number from Tab. V. = 192,92310,95326,63746,-
-38472,8819510 drawn into 521715,18148 34711,525938,'779* the fixth mean Dift. pro-
duces 1005.42228,65650,35468,27185,3¢°#8, The féeventh Number taken from Tab. V.
3912')‘59413??31«.25’5’4350546 multiply’d by the feventh Diff. 31269,09325,55543,°4°74
makes 12,27497,90754,42389,39¢*+, The eighth Number out of Tab. VL. 4213,20270,-
~39147,249888 drawn into the eighth mean Difference 21888,3543,35°75¢5 will produce
92,22009,55571,4¢¢°7. The ninth Number from Tab. VI, 666,79019,86717, multi-
ly'd by the ninth Difference 175,:°6%4,7::% makes 1,16759,4°*7°. The tenth Num-
er out of Tab. VIII. 94702,10852 drawn into the tenth mean Diff. ,oco157596c115
Produces 14,724674%, Here it is to be obferv’d, that in taking thefe Numbers out of their
refpective Tables for the making a due Proportion, if the firlt two Figures found in the
argin of the Table be lefs than 5o (as here they are 35) and the next two Figures
by which the Tables muft again be entred to take out the fecondary Numbers, be greater
than 5o (as here they are 75) then in all the Odd Tables, viz. 39, 5 and 7, the Pro-
dufts of thefe fecondary Odd Numbers into their proper Differences, i. e, 39, st and 7
muft be fubtrafted from the refpe€tive half fecond mean Difference 5 but the Even Pro-
duéls, 7. e 4%, 6%, &, are always to be added: And in the Even Tables, viz,-4'", &
and 8%, all the Produls are to be added. Burt if the firlt two Figures were greater than
5o, or the fecond two lefs, it would be dire€tly contrary, viz. in the Odd Tablesall muft
be added, and in the Even Tables the Produéls of the Odd Dilterences fubtratled : Hence
the Rule acconfmodated to thefe Tables is, If the firft two Couples of Figures be alike,
i.e. both greater or both lefs than so, the Produtls of all the Numbers muft be added
in the 19, 5tb and 7th Tables, and thofe of the Odd Numbers fubtrafted in the 4, &t and
8h: Buc the contrary will obtain, if ene Couple be lefs and the other greater than so.
Note alfo, that any one of the Secondary Numbers being found, it remains the fime and
ferves for a) the Tables, The feveral Produéts above are thus apply'd

-
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The Produ& of the third Number and Diff. 20619,66782,38333,:43333,29684,12134,46893,41783,20695 -

‘The Produdt of the fixth 3 100§,42228,65650,35408,27165,36o98+
The Produtt of the feventh £2,37497,90754,42389,3961 4
The Produét of the tenth 14,9:467

TheSum of the 39, 6*, 7*" and 10" Produlls 20619,66782,38333,44338,71925,05282,73116511372,97874

; to be added
The Produ of the fourth Number and Diff. 24108,74219,22002,62334,28231,44540,58490,5 7014+
The Produét of the fifth 275,85529,29876,82003,60834,62117,774 24+
The Produtt of the eighth 92,22009,55571,3 8661
The Produtt of the ninth 1,16759,46270-

The Sum of the b, sth, 8th and gth Produfts 24208,74515,07827,92211,10327,36385,92939,19369
et

to be :)'L;]ILI'L‘;l:.'iL'tI ;
The Difference or Correfion to beadded 20619,42573,63818,36810,79713,04955,36730,18433,78505.
to the half fecond mean Diff, = 11,71470,23804,81928,60301,13330,98328,05572,64206,05492,87097
The Sum is + fecond Diff. correft 21,71470,44424,24499,341 19,501 31,78042,00528,00036,23926,65602
to be multiply’d by the Arithmetical Compliment of the particular Difference equal
106424,35832,01426,49559,84668,30143,69311,99¢08,48491,00061,25465.  Add the
Product thereof 1,29503,04234,95607,25684,73802,99446,21884,99259,01434,11625,
to1/t DIff. 42,42942,64756,15564,07439,42643,67779,70416,84136,16671,45121,61201
The Sum 432,42944,04259,19799,03046,68228,4157 2,69863,06021,15920,46555,72826,
is the firft Difterence correéted 5 which muldiply’d by the particular Difterence equal to
;.;;;5‘4157.3,&5;;~;_r04401..',';g1é,QBiég,c(wE}:ﬁtz:pﬁ?L}lS,TTOSL;?,??%ST-,--!?-‘..:,.'hl2. From the
Produét = 1552,88116,92892,56313,56137,40505,84673,04534,8¢158,21860,50877,
26632 (the Charaéteriftic 5, with fix Cyphers being prefix’d, becaufe ’tis the immediarte
Diff. of the Logarithms of the Number proposd and of 1000000) dedult 4,50285,02°
.825,93983,07458,:43630,67846,50618,48156,26210,46114,07399,16824,24923 the Sum
of the Logarithms of 129 and 229, wit. the Logamhm.ot 21831 : The reft 040714+
-95?:6,941;:,8;4.:;\;25&:‘2185295.,8958?,?,4;1{=,7.B;:4.(;50..1.4._,24_4{-;,_9,,153;}5,?@,9 is the
Logarichm of the Number 2,141§9 &c, which was requird, true in the fixey-firlt Figures
as will appear by the following Operation deduc’d from the Series exhibited by Dr. Hal
ley in Philof, Tranf. We 216.  The Number proposid 3,14159265 &c. whereof the Lo
garithm is requir'd, being muliiply’d by 27, produces 84,82300,164692,44174,3849]+
-3713485,46577:87332,35737:83127,85716,63235,039921 = b : The five il Figures
hereof 84823 = a are the Produét of 291 x 313 : The Difference of thefe two Num-
bers b — a = & = 000000Cc1646924 &C. divided*by the Sum of them & + a equal 19

1606460016469244174384913713485 &L equal to z, yields the Quotient : equal 10

cc0ec0c097080, 06091,80375,07168,77079,59994,42154,65882,88821,25504,7123622
half che firft Term of the Series

5

= 194,16012,18360,75014,3375 4 15919,98884,30031,765717,64251,18942,47644

axs AT s PR an :
axd 6,09956,49685,60259,74331,40037,71709,71376,9979*
iz 34491,34993,16760,47470,36524
- 2
TET 2321,8934
" fgepone i
I'he Sum of the Series = 104,16012,18360,75020,43719,65605 SLa439154:5100%, 9306 1 oL s [_.,-; '

Which |
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Which being muleiply'd by ,43429,44819,03251,8276%,11 :Bg,uﬂprﬁ,:’m_{p&::943_,97::0;!8:-;(.‘6,6566:1.
~14453,783106 the Reciprocal of 2,30258,50029,94045,684 &c. the Natural Logarichm of 10, is thereby
Yeduc'd to che common Form 8432266951907045298319821380644738123 1§534002160800088857
Pothisadd the 171==12,43296 92908 74405 7295 2 11801 94875 1802690280 28009 7114747 1969596815144
O8arithms of § 313=2,495 544337546448 4848081265 04861 24315 1579298695 0857152993 1068127008
fom  the Sum  =—4,9385136368 53121 16623 6351998056 2448012520 649169525300406236504199%
Hubtr Log. of 27090 = 4,43136 37641 58987 31188 50837 00765 3459276003 86592 §72087694489596921 121
Jhe Remainder 0,49714 9872694133 85435 1268288290 89887 365 :618;:438941:,-.4& 1405349876
s the Logarithm of 3,14159 &c. defir'd, agrecing with che former, only lefs by 2 in the fixty fecond
‘igure, 2
The Natural Number may be obtain’d from the Logarithm given by this Method, with no lefs Accu-
Tacy, though perhaps fome what more Trouble. If the %39 of 1,06 be requir'd to be extralted, divide
the Logar.of 1,06 — 1025305 8652647702 408467311863517496194636922827 57046732 190 4510 31690
¥365:From theQuot.,cc006933113 771 169928999104 4346169177 0396265541 9933437348 4669946
ubtrg & y000069 48155 8728037517 72471 26967 36258667:643579 96{3.!499768949; 1083
Which is the Logarithm of 1,00016 = 2,8 x ,47 %,76 compos'd by the Addition of their three Logarithms,
ot of the Remainder 9999998495 78993 66177 22663 316494309183723621962024893757 95176838
take the next Jefs of 20 9999995657 053009493624557 87082 46424 16033 63057915386014008641 779
€5 a conftant Dividend ™ 283873682 71240 98105 4456696667 67689 991382386602461786535 059

The firlt Divifor is feven Figures of the firft Difference 4242947 : By which dividing
2838736 &c. the firft Quotient is 65364%. By its Arith. Compliment 2463571 multi-
Ply the half fecond mean Difference 21714746 : The Produ&t 75210563 added to 4342+
74699050637 the firft Difference makes 43429477426120 the fecond Divifor : Hereby
”1_‘3 fecond Quotient will be 65364287008823, wherewith feven or eight Figures of the
third Number muft be raken out of Tab. I. == 25607145 ; which drawn into the third

Ifference 86859026 -, and the Produét 22242117 {ubtrafted out of half the fecond

iff 2171474580993, the Remainder 2171474358572 multiply by 34635712991177 the
Arith, Compliment of the laft Quorient, and add the Produét 75210562651199 to the
fift Difference 43429459905063754421. By the Sum 43429477426120019541 (the
third Divifor) again divide 28387 &c. and by the third Quotient 65364287008822759897
txtend the third Number to ,25607145014705 3 which drawn into the third Difterence

885902666925 produces 2224211691756. Take out of Tab. II. fix or feven Figures
of the fourth Number 9,276641 3gwhich drawn into the fourth mean Difference 2605772
'S 2419281 : This added to the third Produtt, and the Sum 222435864568 taken from
21714745809930116058 the half fecond mean Difference, rthe Remainder 217147+
1358569425149 multiply by 34635712991177240103 the Arith, Complement of the
third Quotient ; and the Produét 75210562651111303122 added to the firlt Difference,
Makes the fourth Divifor 43494774261200195224220658, by which 653642870088-
22759908512675 the fourth Quotient is obtain’d, rthe which confifts of Figures nearly

Ulficient for the taking all the reft of the Numbers out of their refpetive Tables: To
Woid that Prolixity and thofe tedious (if not navfeous) Repetitions which the particula-
Hizing of the fix remaining Operations muft neceflarily require, fince for every Difference
there muft be a renew’d Operation, (like the preceding) but every one greater, and con-
i"llting of more Figures than the former, by every Odd Number five true Figures being
dded ro the Quotient, and by each Even fix or more pretermicting the particular, Sieps
¥ which the Quotient is gradually rais'd, 1 fhall (as in the former) fpecify the feveral
Nl}mhers, Differences and Prodo&s with their Application, and the tenth or finifhing Ope-
Tation a¢ length, with the Proof. The third Number intire 125607,14501,47045,99847,-

-32“25341?1,1?_523.,4";?4(-‘.?l'n":'i.‘-.i,'}.-l?f;‘z maliiply'd by the third Diff, 86859,02666,~
92;55‘\'36?912!Ifl},?_:ﬁ]22.,',‘.1.(-';212';-,‘5?":-1""" gives th2 third Produft = 22242,11691,-
-753??;02@8;59231gc’-'orE'::.-,L\:t'»-;;.;.-'::1._.1-= ts4277, The fourth Number 9,27664,11186,-

L *29383,




28 Geomelry Improv'd.

-29283,40382,88208,29844,64627,78937 multiply’d by the fourth mean Difference
26057.72102,97500,85811,39369,01055.920231¢3°75 1§  247172,81263,62353,24445,°

17293,97801,51984,384¢33 the fourch Produ&t: The fifth Number 2,85057.95324,-

S - rz Wiy
69,41192,13207,82676,525 drawn into the fifth Difierence 10423,09362,34511,
2 -~ Ra=byory lr\:
5

\

oy

- DGt
) R InE‘;_."'qJ:L? 304,1 ??E’{az‘a‘h‘[;*? [?,T!{'?;'E'L!:S fifth Prod ff':
.,.;hl,_rl{,_gll.'_u;?:j,f-d!]235'}5)?;141?1;}23._09 muliiply’® by the fixth
mean Ditisrence ',’?!‘l'{;d,t;.'_]I"?.')'.i’:':?':,l,_lt.‘t?'_ﬂ.IE,“"""’”"‘” pruduu.s 1003,397135,26200,~
86733,71072°°7¢;: The feventh Number 42.25912,12444,78304,094769 drawn into
the fevemth Diflerence 31269,31213,99731,°%%¢5¢, the Prodult is 13,21412,65295,

-45647,'2°453 : The eighth Number 4203,55220,08566,04623 multiply’d by the eighth
mean Diflerence 2r8885294,42¢1°7¢ produces 92.00957,63089278°7 ;. The ninth Number

717,66647239685 in .ll‘lt.' ninth Dift. 175,108323095 produces I,z;éssl,s“"” : The tenth
Number 94469,66928 in the tenth mean Difference ;oe01357597566 yields 14,%88:329,

To half the fecond mean Diff.  2£,71474.58099,30116,05848,24417,82586,36071,50816,67753,471124.
Add the filth Produtt 297,11857,34823,04177,84281,43517,710583. |

The fixth Produdt 1003,39735,26200,86733,7 107 2,c00639.
The ninth Produtt 1,25658,866199. |
® The tenth Produtt 14,888 190
e
And from their Sum, wiz. from 21,71474,58c99.30116,06145,37278,57144,66450,30833,08016,945736'
Subtradt the third Produét 23242,11691,75§72,02098,69257,56818,08875,83210,447428,
The fourth Produt 24172,81263,62353,24445,97293,97801,51984,384633.
The feventh Produdk 13,31413,05295,45643,120453
The eighth Produdt 92,0095 7,63089,9783 07

The Sum of thofe Produs to be Subtr.==122242,35864,56835,64451,93716,75617,72930,43927,928821.
FHe reft isthe + 24 Diff, corret = 21,71474,35856,04291,59309,7 2826,63427,90832,5§7902,64080,01691 §
By 3463571,29951,77240,09148,73265,52491,82291,65586,90455,3885 12 being the Arith, Complement of
the Quorient obiain'd, by the eighth or ninth of the aforefaid Etlays, multiply that + fecond Diff, correéls
Add the Produtt 75,21056,36511,11303,13332,42986,53516,38378,71641,80829,013313%
to the firit Difference  4342,94699,05063,75442,12917,53575,83966,36942,08411,30859,01 358,2208 0%+
And by the Sum t‘hcrcof_ q_}-}t\‘)-i-',r'H.:GI2’-",519_513.-2# 3-2'.‘{—59:3;2695:,gr?.;sS,sG?yr:,U:sr;1,’;1157,:34:33
divide che conftant Dividend 28387 &c. The (l-li'[lt.'rll'drs'26,42&70,[365229?59:)0,85]251*
-73447,50817,70834,41309,54461,14878,7837 being added to the Marginal Numbet
999999, (found in the little Table of Twenty Logarithms) by 1,00016 multiply
their Sum, wiz. ,99999,96536,42870,08822,75990,85126,73447,50817,70834,41309,54461,14878,7837 :
The Produtt 1,r=ocn5,96535‘5_745_:,94?-14,_171SF;w93_¢:,35475.=59??,31917,74669,154;;,35257,15 3 i8
v 3%5e0f 1,06 true 1o ;1|1“I.ln'=lw in the fixty firlt Figure, To conhrm the Truth of this dp&
ration, fubtract the Dift. of the Logarithms of v/3¢51,06, and of 1,00016, viz 9999998
-4957,898 8. (before exprefs'd) out of 1,000c000 &c., which is the next greater Loga*
rithm in the little Table of 20 Logarithms, fuiting the Chara&teriftic thereto : The Remain-
der will be = 15042,10163,38227,73366,83505,69081,62763,78037,97510,624205
-48231,6188 the other Dividend. Muluiply the | fécond Diff corret217147435856 8¢+
by the ninth Quotient 6_;";542870083 &c. :11(111 fubtraét the Produ& 14192,68732,05831,
-21179,764 8;,27933@279.9.;.;@;r..t‘...r,.éf:f_rl::clrrl 5:5837 from the firtt Diff. there remains
43429345571,13764,33818,17057,38109,86805.,61792,84642,34753,12970,65058 for thé
Divifor 5 by which 1504210163 &c. being divided, the Quorient ,00000034635,71209y
-11772,40091,48732,65524,91822,91655,86904,55288,51212,1626 dedufled from ycor
-ocoo the Mug_mnl Number, leaves 99999965264287 &e. the fame as above, the Natural 5
Number ;Jnfwurmg 10 99999984057898 &¢. the Logarithm given. But a more certain and |
rdifputable Proof will arife from Dr. Halley’s Series in Philof. Tranf. N® 216, The Logt |
sithm of v3¢5 1,c6 = ,0c0069331137 &C. taken from the Logarithm of t,coojﬁ
= ,0000694815 && leaves ;oo0000150421016338 &, as above: Patit = #: This

' being |

\
|

!
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Geometry Improv'd. 39

hcmg reduc’d to the Natvral Form by multiplying it by 2,302585 &e. = 1, the Natural
ogarithm of 10 becomes thereby

iy = ,0m00003463,57189,80341,50713,22305,54835,82225,32861,41751,01028,01330,626077.

o i 119,063 30,29008,64503,38236,86101,03636,37764,19506,53717,656453.

F3n3 4,15501,52514,24837,28093,16427,19396,16918,86692,677094.

it 14391,19406,44779,00302,49067,81615,53538,910983.

{inf 498,44935,35383,40809,76217,00670,930003,

1u® 17,26415,17395,73003,83889,945538.

i’ §9795,63082,41205,182955.

[ 2071,06466,601460.

*"n? 78,732814.

T4 11%*  1,00000,00000,00059,9816,14954,32251,60118,43050,51818,18882,09783,26858,5281226,

24) [tnt Ny 6T?Urf.‘ﬁlc’:gr'j;"y‘)ll5"-"1:16"'3??951{6‘?:313?734‘54-"14'
720)i°m . 1;9]‘,?9635,1’:L:Jq.,'}!',?ﬂ_‘;,.,],u}?(\g_
-‘,"“:"']" n s136,560112.

s“mf.m,cm.c,]p,,w_[,; 0000,00000,00050,98165,14954,32861,32427,03249,60228,59145,19535,36148,254604.

In 1463,57189,89341,6971 3,22305.54855,82225,32861,41751,01028,01330,626077 -
6)Lind 69250,25419,04139,54832,10404,56566,02823,14448,779510.

120) lfus 4:15374,46128,19506,74801,80838,924417.

< so40) ] Ta? 11,86421,24651,032774.

362885) Ion9 198,

Sum of (lie Odd Powers Subtraft 3463.57189,89342,38063,47724,58979,5243 1,98394,17835,65074,21269,362982:

The Refult of the Series 99999965 36,4 :H;Q,USB::‘?sggo,Hs|:6,7;44},5:;817,?c33+,413v-9;§-}151314873,391533-
This mulriply’d by 100018
produces 1,00015,96535,87452,94744,17155,00080,35475,25977;83917,74660,15413,86257,271230.
excecding the tormer only an Unite in the fixcy finlt Figure.
This latter Operation (it muft be acknowledg’d) is tedious enough, by reafon of the
f large and fo often renewed Divifions ; but ’tis eafy fo to manage them asto abbreviate the
Work near one half, by converting fo much thereof as the former Quotient extends to
Into Mulriplication 5 and in every Member of the following, retaining only three of the
aft Figures of the foregoing ; and about the feventh or eighth Repetition a confiderable
umber of the middle Terms of the Divifion may be compleated and colle€ted alroge-
: ther into one Sum, and fo us’d in'the fucceeding Operations which will exceedingly fhort-
[ €n the Work : The like Method may be us'd in the repeated Multiplications of the half’
fecond correét Difference.
Hence it may eafily be colle€ted how many Figures may be obrain’d by any of the
ifferences, either in making the Logarithm or in finding the Natural Number. It the .
hrft only be us’d, 13 or 14 may be gor, 20 by the fecond, 25 by the third, 31 or 32 .
by the fourth, 35 by the fifth, 42 by the fixth, 47 by the feventh, s3 by the eighth, 58
by the ninth, and é4 might be had from the tenth, 1f the Logarithms were extended fo
far, Although it may feem too laborious to carry on the Operation to {6 great a Num-
ber of Figwes, yet this will, in all Probability, be found-the eafielt and moft expediticos
Method for raifing a Logarithm or deducing a Natural Number from one given to twenty
l Figures or upwards : Whereas to obtain a Logarithm or Natural Number to the utmoft
Length of the largeft Tables extant, which reach only to fourteen Figures, little lefs
[ abour is requir'd 5 yet after the greateft Care the laft Figure will ordinarily be vitiated,
O that no more than thirteen can be depended on with any Certainty. 3

Thc Na[urBT Logarithm' Of 10 iS
' 3,30258,50929.94045,68401,79914,54684,36420,76011,01488,62877,25760,31
: The l{cciprotal of it is AR SR S o
¥43429,44819,03251,82765,11289,18916,60508,22943,97005,80366,65801,14453,7%3.
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A Tascur for the Redution of the Sz oM = r s into their Natural Form, being the

(40)

Produéls of the Number call’d » to 10c0.

Ghv=n o va N

[~=8N |

78§39.61633,97448 309616
157079,63267,94896,619231
23§619,44901,92344 928847
314159,26535,89793,238463
39:699,08169 87241,5§48078
471238,89803,84689,857694
§49778,71437,82118,167310
628318,§3071,79586,47692¢
706858,34705,77034,786541]
785298 16329,74482 096157
863937,97973,71931,405772
942477,79607,69379,715388
1021017,61241,66828,025004

10995 §7.42875,64276,334619
1178097,24509,61724,64423§
12§6637,06143,§9172,973851
1335176,87777,56621,263466
1413716,69411,54069,§73082
1492256,51045,51517,882698
1§70796.22679.48966,1923113
1649336,14313,46414,501929
1727875 95947,43862,811545
180641¢ 77581,41311,121160
1884955,5§921¢,38759 430776
1963495,40849,36207,740392
204203§,22483,33656,0§0007
2120§7§,04117,31104,359623
2199114,85771,28752,669239
2277654,67385,26000,978854
2256104 49610,22449,288470
2434734:306§3,20897,5§98085
2§13274,12287,18345,90770I
2791813,93921,1§794,217317
267033,75555,13242,526932
2748893,57189,10690,836548
2827433,38823,08139,146164
290§973,20457,055§87,455779
2984§13,02691,03035.76§395
30630§2,83725,00484,075011
1141692.6¢2¢8 97922 2184626
3220132,46992,97380,694242
3298672,28626,92829,0038¢8
31377212,10260,90277,313473
345§751,91894,87725,623089
3734291,73528,85173,932705
1612831,5§162,82622,24232¢
3691371,36796,80070,551936
3769911,18430,77§18,861¢4¢2
3848451,00064,74967,171167

) 11926900,81698,72415.480782

5
5'2.
§3
54
5y
§6
§7
8
§9
6o

Ok
62
63
64
6§
66
67
68
69

JRrA
71
23
73
74
75
76
77
78

79

8o

96

99

100

117382742,73§93,60141,103872

717618362,18495,52486,032719
7696902,00129,49934,3423 3§
7775441,81763,47382,65195¢
7852981,63297.44820,061566

400§§39,63332,69863,790399
4084070,44966,67312,100014
4162610,26600,64760 409630
4241150,08234,62208,719246
4319689,89868,596¢7,028861
4398229,71502,§710%,338477
4476769,53136,54553,648093
47§§309:34770,§2001,9§7708
4633849,16404,49450,267324
4772188.98018,46898.¢7694¢
4790928,79672,44346,88655¢
4869468 61306,41795,196171
4948008,42940,39243,505787
§026§48,24574,36691,815402
_g105088,06208,34140,125018
§183627,87842,31788,434634
§262167/69476,29036,744249
§340707,51110,26485,053865
§419247,32744,23933,363481
§497787,142178 21381,673096
§576326,96012,18829 982712
§654866,77646,16278,292328
§733406,59280,13726,601943
§811946,40914,X1174,911559
;890486,21548,08613,221175
§969026,04182,06071,530790
€047565,85816,03519,840406
6126105,67450,00968,150022
6204645,49083.98416.459637
628318¢.,10717 95864.7692¢3
6361725,12351 93313,078869
6440264"9398f=9°76:>;88484
6518804,75619,88209 698100
6§97344,§7253,87658,007716
6675884,38887,83106,317331
6754424,20521,80554 626947
6832964,0215¢,78002,936562
691 1503:8;;39,794516146178
6990043,65423.72899,§§794
705883.47077,70347.865409
7147123,28691,67796,17502¢
7225663,1032§.65244,48464"
7304202,919§9,62692,79426

7461282,55227,57589,413488
7§39822,36861,§§037,723103
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A Table of AREAs of the Segments of a Circle, whife whole Anea
ir 1,00000,00000,0000000.

B ; | Perf. Differences.
g';::::s{: Area of Segments Differences. Sl'm{ Ares of Segments. s

— one 1| 00061,73600,6464386 2,3561405
0001 |00000,16976,0179582) 44000 ony1a17 i:”, wo:ﬂ;’,::%;:o;:?gﬁt :EESL ;gwg;}
0092 O'.JQ’)‘:“:~1:§("13!9EI90?99 40100,6046251 u--?-': -:)._)ocig,;:.ﬁ;ﬁ}'_,zﬁj“wﬁIg !Qs?sg"ﬂs«S?ig‘
0003 |00000,53204,6837060) 4,01 2357686 f‘-";i 0067,25656,5868 100 !3}.4”’9“25@5
Q004 (009 *','43795,?@4?4‘_‘ §3978,9522924 || . 2¢ 00069,13134,4810966 ,gglg[‘;wq:np
ooos | 00001,89774,3718670 s0683,1801701 || 9939 . e ek d S b R
s e || 0¢£]|00071,0231%,0803260] 10086 391
o008 :':\4-_:_;;_:2,.1_9453,(‘51“46' 64885,5895109 22:7 -;j-'_*-');?ri;p;iR?,'ﬂzﬁ;l-ﬁ!.} ,;;53;:;-;?3924.
0207 oo e 4343,65055701  69690,1054381 055800074,85722,5075124] 1541570678287
000H Uf‘f-"_)'i.rl" 1042,79599918  24100,7013290 0059 ]00076,79919,565341 1 1968400082467
oo | cooodys aandsT3241 | 78441,3805400 || (T8N 00078'74755,6735978 197468,9512184
o010 | 00004,35683,8468650 82464,2005768 || T 3

el [y Q B —— || 5061 2080,73228,5248162 19908 4,2403190
o011 m"""é’i;”*"r"sb“_l‘_ 86298,8228779 || (16, |00082,72312,8651352 209686,205 2664
Q012 9093}',05442,?37_9%1\2; 89969,320047¢ 0063 |00084,72999,0704016 202275,1020454
o013 r,Q-_Uy',Qs_-l-I*,'.l'.r’i_mEuﬁ 93195,0794390 @064 00086,75274,2330470 203851,4166184
0014 |©0008,88911,2878266 95891,8925247 0065 |00088,79125,6495856| 205415 2506962
0015 [C000p,85893,1853513 100172,8964736 || —— 2 : e ke
— x : | ——— 5] 00000,34540,0003 266066,0721%8
0016100010,85976,57682491 " 103349,1204310 Egg; '-‘-L"Dg%?lSU?»-‘ﬁﬁ'zsn; 208;061§Z;3432
9017 |°00i1,89325,2062559 106429,9778576 || J68 0C02%5,00014,7103903 | 210035,784¢94¢
cotg|ocotsarrtesisa| 179422:5032620 || 0060 o097, 000949853 | 3115200
©019[00014,05178,6873750] 113436,6902284 c070|20099,21601,7897445 | 213057,8c07044
C020| 000K 5,17515,3776039] 115174.6377441 || C°7° TR 3
—— ———— 00101,345 L 2 2,73023
0021 |90016,32691,0153480| 100t L L oRoT 45 33;; mm;:i;;gﬁwﬁ;“ 2:?*3;7,5370;32
Ow22|00017,50636,7242625 120651,6496192 0073 |00105,65249,3537171| 217¢10,8910083
0023 &?;:;;;;2:21373222; '[2)"29?,63;5410 ")L’.‘?’-‘; o.;}[g)j,ﬁ!?éo,'b{;?il‘j.ﬂ. 2139?4:5337;37
0024 ¥745 50,05 12 %‘;?1')3973)‘5 oni1o.01734,.78 1 20428.1726765
0024 | 00021,20473,6472562 12%424,70.;-ﬁ+6-3 i) Sl bl ﬂi"i@’_
~— : ol —————=_ || co76{c0112,22162,9971209 221871,0926895
0026 00022,43393,41}902} 130012,2751162 0777 |00114,44034:9498 104 223306,1861613
0027100023,79810,6870184) ;3532 go11017 0078 |00116,67341,1359717| 224730,9383836
0028 00025,;3:163,5331201 1357491719859 0079 |00118,02072,0743553 226146,4278043
C029|00026,48912,7601 100 138103,3971325 || ao8o 00121,18218,5021596 227552,8272854
9030100027,87016,1572425| 140417,6917560 T
T 1| || 0081 ]00123,4577 153294450 228950,3043449
0031100020,27433,8489085| 142693,0990745 || Cogs 00125,74721,6337899| 230339,0213851
Oa32 00730,70127,8480731 144534,1092672 0083 ]00128,05060,6551750 231719,135908¢
%gg ooc;z,é;ogl,gngggi 147139,6753429 0084 m[-so,gé?}'g,";yloﬁgg 233090,5007249

ole 8] 2201,03131 149312,22Q8227 : a9 1808 5 o}

Bozslomt e o EE o i_:: 00132,69870,59180 2,4-1-14,164146?
— o 2135,04324, O (s
0936]00036,62967,0550895|  1¢3¢63,8841470 3037 301;;:4‘}-"?;‘.;.3;;3;?; :i;fqg:gz%;gi
00371 00038,16530,9392365| y1¢c64e 9976460 0088100139,77290,6846853| 338495 86¢3386
3‘33“ gggﬁi;;};‘;;ggﬁ? 157699,3026015 || o089 n-:'m,i5?56,550924'»* 239827,4224419
039{09041,25075, 491 159726,2550923 || S500l0o1. 613:97245591 211 12950
0040 00042,"¢9602,0346'353 1;??;27:41331575 UE_ ¥ ‘H.’Sl 6. / = M
Y P 0091100146,90705,33074C9) 549469 256526
0041 |%0044,51320,43758238 163702,5933597 o.-_w;'z 00149,39233,1284235 -‘.J;Iiy-;,‘.-}?:;n?‘
004 2| 00O4STSOIR1IIN8Is| 150620153692 || g |oots 1.83230,9905 255 245078.5697475
0043 |00047,80589,1465527 167585,2009035 || 1541 00154,28088,6602846 :_11);_:'”&_'4,;.,).;
0044]0004%,48274,3535165 169492,0580399 || o9 |00156,74451,995904¢ 247560,:0717353
0045 00051,17766,4115564 1;1-;-;7,3:4;'6-51 St " .._'—_——~-L
— e || 50€1001§9,22122,0676402 243941,6871775
£046100062,89142,72§9425| 173241,6810477 0097| 02161,71064,554%186] 5¢n916,558210¢
?o:;? 0005 4,62385,4070002 175585,8254249 oo*,l-:‘ 00164,21280,2430370 .‘.I“&-,:}_.__”Rp;i
o 8100056,37471,2324261 | 176910,3799420 0099} 00106,72763,0214541) 552742,3587112
oo t9100058,14381,6123681 | 1787169416419 || orec 07169,25505,3801673|  202007.4275230
©059]90059,93097,5 570100 | - 180503,0894296 | '
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Verf.

Sins,

Q101
Q102
0103
(‘-]C.-4
Q104

0108
o107
010%
0109
o110

o111
0112
o113
o114
or1g

o116
o1y
n118
0119
0120

QI21
0122
0123
Q124
0125
0126
0127
o125
0129
13¢

Q134
0132
0133
0134
9135
0136
0137
wi3b
..'3';'>,
o) ¥l
2141
o} 5]

G147
) 148

Mg ¢

.'-'E"J(

Areaof Segments.

20171,79503,8076903
00174,3474%,8885150
00176,91235,3007578
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10133759,20086.127< s 3g | 1 230099, 801484172775 | 223097332204
3710133759,29056,1275939 1 cr67905 00 | [3790|34375:1957933957999 |1 2334309784324,
3711 133771,69224,726624 | mmmmrmmmmen | | = | 5p 2334501676427
3712(33782,80419,8826549 | 1230235,8499925 | |37071 243 773307 539333251 234461, 3008003 |
37131337081 0763,621072 | 2303057338174 | 3721 34399,86630 8641500 1535, 300803
3714 |33808,50136,1914645 | 1230371:5703922 | | 3783|34412,20263,2421068 1232363779739
3715 |3382080874.537 2910 | 1230439:34 59265 | |3764|34424,53054,641 2504 | 53379153991 526
123050?’:}650195 3?65 34436,37711,00'560;;4 123 3%56:3643450
3716}33833,11081,6024205 66 33921,2735602
3717|33845,41656,33013 11 1230474,7277106 3?6 34449,21522,2791645 1233886.15
3718|33957,72298.684 1 100 | 1230642,3330780 | |376734401,55418,4050714 |, 5370 1 20BOGH
3719|33870/03068 5479540 | 1230709838440 | 3768(34472,89369,3300651 |, 22239240937
2720|33882,33785 9242690 | 1239777:3773150| [3769|34486,23384,0954948/ ;33 g 10054297
- ) 1230844,8144012| |3770|34498,57465,3463185| > 40%0,3508237
3721 [32894,64630,730670L || |59 34144,9802845
3722|33006,95 542,9347820 | 123091 251951118 | |377113451991910,3265030| 15 o s
3723 |33019,28082.4 50382 | 1239979,5 194562 | |3772 34523,25819,8804238 |, 247 9,5538208
3724|3393 1,575%9,2416819 | } 237046,7874436 3773(34935,60093,95 18651 123 7§p714413
3725 [33943,0868 240765 | 1231113,9990832 | [3774134547:94432,4850200 |, 1433 3331549
1231131,1543843 3775 34500328835:4239905 123¢402’9389704
3726133056,10864,305 1494 | T ——— | |3776 22467,2888964
3727133968,51112,6485054 1231248,2533560( |377 34552’63302’7128869 :’._3-4-_1_5-3——
372813308010 2427 0. 10 | 1231315,2960077 | [37771345546:9783,2958287 | [ 433 b3 29418
3729133993,13810,2268614 | 1231392,2823483 3778134397,32430, 1169439 1234?525’&21“52
3730 3“005’45219:.1392487 1231449,2123873| |3779]34999,67090,1203692 34060,00342¢3
= 1231516,0861337| |3780|34922,01814,2502502 1234724,1208810
373113401 7,76775.5253824) TR — 3 s l234738:z°°4908
3732 ;40;0@8353,423979; 1231582,0035967] |370%]34234,36602,45074 101777
3733 |34042,40008,0037646 | 123164950647855 | |3702138040,71454,066004 5} 34 52152634
3734|34054,71724.4634738 1231716,3697992 3?83 34659,06370,8402123 12349é6:1?42073
3735 |34067,03507,48 18507 | F2317830183770 13704 34071,41350,0175445 | 19349 10/0773322
- 1231849,5107¢80 | [3755]34683,76394,8421901 | 737943:9246456
3736 134079:35357,0926487| — === | |."8z} 7z60s 1235107,7161566
3737 [34991,67273,2306200 1231916,1469813 37’8 34996,11502,5 582467 1—2;5—]-7-—-—-—-
3738 |34103,9925 5 8065809 1 231982,6269360 | 137071 3479%4667410102204 s fad
37393411831 3040172371 | 1 2320490306712 | |3705134720,81909, 1420260 P i
3740|34128,6332003354393 1232115,4181961 | |37°9]34733:17207,8979871 [235 g 37559011
174 - 1232181,7294197 | |379°|3474552570,2223356 12;332:’3223426
3741134140,04602,06. ————— T 29309767
3742|34155298s0050000 || 2322479846511 | |3750 147 57:899960593124 | oot
1783|3100 60 aea s [1232314,1835993 | (3792 [34770,23485,353 1665 | 234 992938542
3744134177,92544)5 505760 | | 2323803263735 8793134782,50098,0481461 |, ,27 3320949895
3745 134390,24900,97 24 5 911232446,412982¢ | |2794]34794,94654,088547¢ 1235516’04039”
| 0T A998 1230512443435 3795 (348n,305334186157 1y 537 I SA0 SR
3 3429257509 p il ——— : 2
1747 | 342149000 s | 1232578,4177416 | [3796) 34819,66075,0826443 | Zoremmms
1748 |34207,22726% ik o | 1232644,3359097 | (37971 34832,01881,7249255 1934800 By
3749 34-239:‘5_435,'3675949 1232710,1979437 3798 34%44:37? 05897600 '1235 ¢ 18648344
3750|3425 1,88212,3714628 | 1232776,0038679 2%99 34856,73682,521456¢ ¥ 5931,0316069
1232841,7536760] |3 00§ 34869,09677,4643345 39994,9428771
1236057,8983836

1
|
|
i




[39]

P?ﬁﬁ
Sine,

3801
3802
3303
3804
3805

3806
3807
3808
3809
1810

3811
3814

Segment.

Difference,

881,45739,3627176
§1393:31856,1609424
34906,18039,8033518
34918,54286,2342974
34939,90595,398130¢

34943,28967,2392468
34995:63401,701996¢
34967,99898,7307741
34950,36455,2699737
34992,73080,26 39978

35005,00764,6572574
35017,46511,3941716
35029,83320,4191684
35042,20191,6766837
35054,57125,1111621

3506%,94120,6670565
35079,2117%,2688281
35991,68297,9209466
35104,05479,5075899
35116,42722,9041444

35128,80028,3242046
35141,17395,4425735
35153,54524,2937624
35105y92314,8222909
35178,29866,9726868

35190,67480,6894863

35203,05155,9172339
35215,42892,6004823

9135227,80690,6837923

35240,18550,1117332

35252,56470,828882¢
35264,94452,7798259
35277,32495,9091572
35289,70500,1614756

~27]35392,08765,481 4004

35314,46991,8125411
35326,85279,1025 275
39339,23627,2929944
35351,62036,3295848
353064,00506,1560500

35376,39036,7197493
35388,77627,9626502
35401,16279,83032%4
39413,54992,2674677
35425,93765,2187598

3543%,32596,6289047
35450,71492,4426106
35463,10446,6045936

35475,49461,0595779
350 354878853575 22959

1236120,7982248
1236183,6424093
1236246,4309456
1236300,1638421
1236371,8411073

1236434,4627496
1236497,0287776

1236550,5391096
1236621,0040241

1236684,2932596

1236746,7369143
1236809,0249968
1236871,2575143
1236933,4344754
1236995,5558944

123705756217716
1237119,6321185
1237181,5869433
1237243,4862545
1237305,3300602

1237367,118368¢
1237428,85 11889
1237490,5285285
12375592,1503959
1237613,7167995

1237675,2277476
1237736,6832484
123;;98,083 Jioo
1237959:42794009
1237920,7171493

1237981,9509434
1233043,1293313
1238104,252321¢9
1238165,3199218
1238226,3321407
1238287,2880546,
1238348, 1904660
12349409,9365004
1238469,5273652
1238530,5627993
1238491,2429000
1238651,86767%2
:2;37|2,43;1393
1238772,9512¢21

1238833,4101449
_______—_.—.-

123339;,813705;
1239954,1619830
1239014,4549843
1239774,692718%0
1239134,8751919

Verf.
Sipe,
3851
3852
3853
3854
3855
3856
3857
3658
3859
3860
3861
3862
3863
3364
3865
3858
3867
3868
3869
3870
3871
3872
3873
3874
3475
3876
3877
3878
3879
3880
3891
3882
3533
3384
3585
3886
3837
;526
3589
3890
3801
3892
3993
3594
3595

36906
3897
3890
3599
3900

35525,061 2057042954
35537,45435,7954320
35549,84810,84 80844

35502,24245,8775333
35574,53740,6170672
35587,02208,222082¢
35599,42009,5605938
35611,82583,5016%26
35624,22317,264 1024
35036,62110,5016686
35049§J|§t3}259218?
35661,41875,4815969
35673,51847,11365¢¢

15686,21 3?3,100254;
35698,61068,3862626
35741,02117,0165553
35723,42326,6360166
35735,82994,489538

35748,22921,4220204
357603633q7:3733702
357?%0375%3035031
35795,44256,1423424
35797,84818,8308 194
35810,29440,3408729
35822,66120,5004408
35835,06859,5336046
35847,47657,1149999
35859,88513,27997¢5

35872,20427,9732004
35884,70401,1398 694
35897, 11432,7249067
35909,52622,6733134
35921,03670,0300086

35934,34877,4402702
35940,76142,148%798
3 5959,17465,0009328
3597 L:55845,0414784
15984,00284,9155640

35996,41781,8682454
30008,53326,7445857
36021,24949,48964 57
3603 3,66620,0485 340
36040,06348,366306%

26058,50134,38804681
36070,91978,0589193
36033,32870,3230697
36095,75828,1283160
361091785 4,4 171427

Segment. Difference.
35590,27670,62748781 1 530104502414,
35512,66865,6299022| 1 2221957024144

1239255774393 2
1230315,7011366
1239375:0526525
1239434,9589489
i o

1239494,8100338
1239554560591 53
1239614,3466013
12439674,0320998
1239733,0624158

1239793,2375662
1239552,7575501
1230012,2223782
1239971,6320584
1240030,0865502
IR L i

1240090,2860079
1240149,5302927
1240208,7194613
1240267,8535218
1249326,9324820
B

1240384,0563497
1240444,9251330
1240503,8388 393
12405062,6074770
1240621,5010535
1240€80,249576¢
1240738,0430548
1240797,5814953
1240856,1640059
1249914,6932946
—-_"'—-—u—.

1240973,1666601
1241031,5850372
1241089,9484066
1241148,2567852
1241266,51018048

12435264,7086004
1241322,8520430
:241;Sc%94o$4g3
1241433ﬁ?41553
124149ﬁ952ﬁxh;

1241554,8763407
1241612,7450700
124!6;(55533?53
1241728317972
1241706,0217617
e

1241843,6708512
1241901,2050504
1241958,8043663
1242016,2888067

1242073,7183792

—




{ 40 ]

Verf,
-S‘iuc'{:
3901
3902
3903
3994
3905
2906
1907
3508
3909
3910

Segment.

Di 'ﬂ"eren e

36120,59928,1355219
36133,02059,2286132
36145,44247,6415640
36157,56493,3198291
36170,28796,2076709

36182,71 l56,25 11594
36195,13572,2951725
36207,56947,5848 50
36219,98578,7655199
36232,41166,5822472

3911
3912
P13
391

3913
3916
3917
3918
3919
3920

3921
1922
3923
3924
3925

3026
3927
3924
3929
3930

3931
3932
3933
3934
3935
3936
3937
3938
3939
3840
3941
3942

36244,84811,8302848
36257,20513,7048480
30209,69272,3011596
36282,12087,6144499
36294,54959,5899564

36306,97888,1729256
36319,40873,3086091
36331,83914,0422675
36344,27013,0191686
36356,70167,4845876

36369,13378,2838070
36381,56645,3621170
36393,99958,6648151
36406,43348,1372062
3641 8,86783,7246026

36431,30275,3723241
36443,73823,0256978
36456,17426,6300581
36463,61QS¢, 1 30747 1
36481,04801,4731140

36493,48572,6025153
36505,92399,4643152
3%518,36282,00358848
36530,80220,1666029
36543,24213,8978555

36555,68263,1430348
36563,12367,8475445
36580,56527,9567895
36593;,00743,416185¢9
36605,4501451711564

36617,89340,1671306
36£30,33721,3495456

31943
31944
1945
3946
3947
3948
3949

36642,78157,6638457
36655,2 2649,05 54824
36667,67195,4699146

36680,11 796,852608 2
36692,56453,149036
3’6?05D0 1 1643304679
36717345930,265026",

3950

36729,9075%9755703

1242131,0930913
1242188,4129508
1242245,0779051
1242302,8881418
12423%0,0434880

1242417,1440130
1242474,189722§
1242531,1806248
1242588,1 16n?3
1242644,9980376

1242701,8245632
1242758,5963116
1242815,3132903
124287 1,9755009
1242924,5829684

1242985,1356835
1243041,0336584
124309%,0769011
124315454654190
12432106,7992194

1243267,0783100
1243323,3026981
1243379,4723911
1243435:5873964
1243491,6477215

1243547,6533737
1 243003,6043694
1243659,5076890
1243715,3423669
1243771,1294C13
1243826,8617998
1243882,5395696
1243938,1627181
12439973,7312526
1244049,2451503

1244104,7045087
1244160,1092450
1244215,4593964
1244270,75497°9%
1244325,9959742

1244381,1824150
124443%,3143001
1244491,3916367
1244546,4144322
1244601,3%26936
e e S

1244656,2964283

511244711,1556434
91 1244765,9603463

1244820,7105440
1244875,4062437

Verf,
Sine,

——

3951
3952
3953
3954
3955

Segment.

Difference.

36742,35626,3818139
36754,80556,4202667
36767,25541,0634449
36779,70580,2298721
36792,15673,8740791

3956
1957
3953
3959
3960

3961
3962
3963
3964
3965

3966
3967
3968
3969
3970

3971
3972
3973
3974
3975

3976
3977
3978
3979
3980
3981
3982
3983
3934
3985
3986
3987
3988
3989
3990

36804,60821,0416037
36817,06024,3779911
36329,$123:,12379]3
36841,96592,1395697
36854,41957,3555866

36856,87376,7233177
36879,32850,1874434
3639%?33735933513
36904,23959,188136
36916,69591,515901 2

36929,15283,9227536
3694 1,61027,0543100
36954,06823,9561933
36966,52674,5740337
36978,98578,853468,

36991,44536,7401413
37003,00548,1797037
37016,36613,1178137
37028,82731,5001366
37041,28993,2723443

37053,75128,3801161
37066,21406,7691380
37078,67738,3851031
37091,14123,1737115
87 103,605(:1,0'5@5791
37116,07052,0516928
37128,53596,0325¢.04
37141,00192,6688209
37153,46842,8063887
37105,93545,4909456

1244930,0474528
1244984,6341782
1245039,1604272|
1245093,06442070)
1245145,0675246

1245202,4363874
1245256,7508022
1245311,0107764
1245395,2163169
1245419,3674310

1245473,4641257
1245527,5064081
1245581,4042853
1245635,4277644
1245589,3068 524

1245743,1315563
1245796,90018833
1245850,6178404
1245904,2794340
1245957,8866729

1246011,4395624
1246064,9381107
1246118,3823220
1246171,7722977
1246225,1077715
e —

1246278,3890219
’246331,6159631
1246354,7886084
1246437,0069 580
1246490,9710227

1246543,980807¢
1246596,9363204
1246649,8375675
5246703,¢534.i 569

37178,40300,9682400
37190,87109,1840273
37203,33970,0840609
3?215,30333,514136?
3722%,27849,7300039

39N
3992
3993
3994
3995

3596
3997
3998
3999
4000

37240,74868,3474542
37293,21939,442277
37265,69062,9502703
37278,16238,8172360
37260,63466,9889848

37303,10747,4113337
37315,58080,0301066
37326,05464,7911342
37340,52901,6402538

37353,00370,5233098

1246755,477 2944
et

1246808,2157873
1246860,900424%
1246913,530066%
1246966,105847%
1247018,6274503

&

1247071,0945233
1247123407992
1247175,8669657
1247228,171748%
1247280,4223489
i -, DT

1247332,6187739
1247384,761027
1247436,849119

1247488,88305%°

t24754g53633433

4




(4]

.-=——-¢“W‘_

erf Difference,
Very. Segment. Difference, g,g‘ Segment. ik
Sine
i oa. | [4051]37980,90054,0228410] , , 0120,1865967
4001 37365,47931.33%53; 1247592,788 488 10;2 35002,40:;4,2094;377 ;220169,;%??26
4002 37;77,91523-;;7 54 H 1247644,6599980 40¢3|38014,00343,5602103 1250218,4791469
4003 37290143:}? > 3‘;033 1247696,4773780 4054 38027,40562,0483572 1250267,5447262
4004 37402’9‘; 531 & 63 1247748,2406377 404¢|38039,00829,5930834 1250316,5565168
4004374153 613,55265 £247799,9497815] |1 o ----—--—-—3
— Toasbes i<l 14036]38052,41146,149600 12§0306,5145248
4006 37437136413150243?5 1247851,6048166 4057 3'j054,91511)6¢41'1$0 12§0414,4187568
4007137449,34265,1072542 1247903,2057200 4058)38077,41926,08288181, 5 (5162 2602100
4008137452,52168,3130042 1247954,7529883| | 10dg 33089,92389,3521008 1250512,0659176
| 4009 3?4531331;330?3;9‘:; 1248006,2453363 4060 38102,42901,4 180184 1250560,8588500
| 129.3 3 o0ob e
' it L L r9, % -—————~u4305?’68‘.} : 4061 38114,93462,2268773 1250609,498049 5
! 4011137490,26186,9949373 | 17 8100 685008 4062| 38127,44071,7249268 12§0655,1334953
: 4012 37502,74296,0635371 | 1 248160,3001246 408338139,94729,3584221 1250706,715202;
4013137515,22456.4626017 1245211,6755880 4763) 38152,45436,5736248 1250755,2431780
4014137527,70668,1362497 1248262,8970063 4065 |38164,96191,8168028 12§0803,717427,
4015 37540,18931,0362460 1248314,0653¢62] [4°°5 e diS L
s 4566]38177,46995,5342302 1250852,1379572
40161 37452,67245,1026022 1248365,1806745 | |06 138185,57847,6721875 1250900,5047736
40171 37565,15610,2832767 1248416,2409578 40681 38202,48748,1760611 1250948,8178829
40141 37577,64026,5242345 1248467,2472125 4069] 38214,99696,9948440 1259997,0772912
40191 37590,12493,7714470 1243518,1994456 4070]38227,50694,0721353 1251045,2830048
4020|37602,61011,9708926 1248569,0976634 | |17°
— 1248619,9318727 | [4971]3824701739,3551401| 2416524700200
4021 3?615:03531:053555‘3 1248619,9418 27 4072|38252,52832,7901700 1251141,5332727
4022|37627,5 2°"°‘°“2§7 1248670,7320800| | 1777 38205,0397413235427 | ;241 159,5 780393
402337040,06871,7425087) 5 1822171 882010 407438277,55163,9015820 1 51937 600361
4024|37652,55593,2108006 1248772,1505150 40745 38290,06401,4706181 1251285,5063600
4025 | 37665,04365,3613156 1248822,7787548)| |22 -
e R | |4076]3%302,57686,9769871 1251333,3900443
4026 37677,53188,1400714 1248873,3530210 4077|3%315,09020,3670314 1251381,220068%
4027 3759010106'14930924 1243923,8733]7I 4078 38327,60401,5870997 1251424,0064469
4028% 37?)2,50935,3664095 |248974’339650ﬁ 4079 38349,11830’5835465 125 14?6,?19|364
4029 3711%99939,?060601 1249024,7520281| | 1585 38352,62307.3027329 1251524,3882925
4030137727,48984,4580882 1249075,1104561 | [+ e A doe Lt b
T 2a012¢21a011qa] |4981]38365,14831,6910257 1251572,0037724
4031137739,98059,5685443 1249126,4149412 4082 38377,66403,6947981 1251619,6656312
403237752,47184,08 34855 1249175,6654897 4083]38390,18023,2604293 1251667,0738754
40313 37764:9635‘3!6439?53 1249225,8621084 4084 ;3402,69590’3343047 12617 14,5285111
1034127777,45586,5 110836 1249276,0048035 4085 |38415,21404,8628148 1251761,9295442
4735]137789,94%62,5158871 1249326,09358 19 A (s e ariors
e 1249376, 1284497 | |1059|38427,73166,7923600] (251800, 276081 1
4030137 o4 1880004000 ) T aa937G 1 284497 4087138440,24976,08934.11 | 1251856, 708277
4037 3?314-,93564,%3?91 7)1249426,1004134 40881 38442,76832,6471688 1251903,81 10900
4038 3182?:4?993;3?;1332! 1249476,036479% 4989 38465,28736,4512488 1251950,0977743
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1.14612.80356.78238.02592.59591.53317.12922.02517.62277-79607.3947 8.1 40624

«17609.12590.§5681.24238.12390.08530.62228.24319.38932,72858,73235.194382

+20411.99826.5§5924.78085.49455.73897.97210.70727.59525.84843.4 165 2.417098
+23044.89213.78273.92854.01698.94328.33703.00075.67375:42504.63973.80368¢
+2§527.2506 1.03306.06980.37947.91234.72364.51684.47609.84350.02709.701587
1.27875.36009.52828,06153.63334.75756.92931.79511.29337-39449.75989.068 18
1,30102:.09956.63581.19521.37388.94724.45302.6768 1.89881.46210.854 1 3104274

1:32221.92947.33919:26800.72441.61847.75150.26837.012650,§1466:12713.335006
1:24242.26808.22206,23596.30388.65967.51726.84748.92071.02856:16350,060664
1:36172.78360.17592.87886.77771.12251.18954.96975:11034:33605.61882.756055
1:38021.12417.11605.02293.62445.87428.59438.05046.98508.57702.14887.61 1480
1+39794.07086.72037.60957-25222. 105§ 1,01394.64635.20237.07573.20173.70 1451

1:41497:33479-7081 7.9(}4.@2.::'2440.52666.82 145.75979:190069.84917.68131.116184
1.43136.37641.58987.31 1is?i.50837.0976«;.-;419-3.;600g.*i6592.57203.35Q44.395969
1.44715.80313:42219.22113.96940.48041.62224.70199.52159.24818.24891.244899
1.46239.7997%:58956.08733.28467.62969.25499.12542.04417.88715.38410.653969
1.47712.12547.19662.43729.§0279.03255.1 1§ 30.92001.28864.15060.58648.203656

1.49136.16938.34272.67966.67041.00118.41572.23037.01558.30418.46550.383408
[.5(1§14.9998;.[9905.97§¢16.86944.73622.46513.;840;!'.49407.31034.27065.;21373
1.51 51.3|9398.7;387.47504..52273.?4493.13955«:;9065.31054.63714.%9594.26404'7
1.53147-89170:42245.12375.39087.8905 2.33005.67757.57259.88715.49386.997959
1.54406.80443.50275.63549.84773.63868.14316.67143.82514.66185.68651.932075%
:.55;‘530.21’:-07.67287.265(;1.7_'-5335.95959.21667.1936&;}?4'9[.;0560.38122.805862
1.56820.17240.66994.69680.84506.89539.12044.79829.72690,16631.25466,176799
1,57978:35966.16812.14675.00723.7048 1.42234.47193.19218.85660.61402.172463
1.5910%.46070:26499:20650:15330:61197:44374:00208.5805 2.5 7776,41366.310566
|..6:3205.999L3.27962-39042-747?7-39443-93505-35363.79762.92¢2:.7o§26.2r;5<549

1.61278.38567.19735-49450:04118.49968.18079.96305.13633.83368.70890.073567
1.623 24.9290'3-97900-463‘22-095';3‘7-5‘5572-24452-945 18.01141.97676.98126.430281
1,63246.84565.79586.52640.50881.§3220.22215,88087.74894.38000.34 145.247493
1,64344.26764.86187.43117.76777:60092.:01020.62430.81953.39067:01772.173939
1465321.25137.75343.67937:63169.11785.73750,16320.67846.91928.31583.49303 8
1.66275.98316.81474.07408.15160:06975.68257.64657.00915,79820.47295-860329
1:67200.78579.35717.46441:42193:99449:20064.01 598.03095.42094: 78274373294
1.63124. 12373.75587.218 14:99834.3215 2-03741.62?23.83390.039 13:09300:71495¢
1.6g01 9:60800.28¢ 13.66142.44325+171 3547233.6-967 1.44792-54?9'3-031 30.072609
1'69g97'0904-3-36018.30473‘626l 1,05275.59697.32318.10118.53780.145 86895725

—




{571

Lo gar ithms. v

1.70757:01760:97936:36583.51977.97589.4§233.92076.96242.61§74.22622.10234 1
1.71600:33436:34799+15963.39829.47201.31448.43661.0896 1.31128.5 3544:220459
1,72427+58696.00789.04563:29922.91627256§9.2695 §.02401.29493.77 305.94 1030
1.73239.37598.22968.50700.88226.04489.83805.43685.76474.03419.61 3 58.000244
1:74036.26804.94243.84553.64610,76518.53121.49385.12300.00434.45532.861116

1:74818.:80270,06200:41635:34320:42766:115 273788 1.4 2040:71020:10304:349173
1:75587:48556:72491.39853.1301 3.79012.04462.71512.58201.58 5 19+34037.300845
1176342:79935:02937: 28254465 856.57693.74801.80224.84299.34926.23823:758244
1:77085:201 16:42144419026,06563:84535+14423+89267:44474:93076.52155.272857
1.77815:12503+83643.63250.87667.97979:60833.59683.18745.05280.44001:40293 1

1:78532:98350.10767.03388.57485.13757.32134.92633.78757.11340.42120.703489
1.79239.16894.96253.87488.04429.04842.90874.00718:91439.76629.31972:487773
1:79934+05494+53551.705 30,227 20,65 102.86631.18838.301 24,705 35.7 1361.633652
1.80617.99739.83887.17128.24333.683469"5816.06091.39288.77265.12478.625648
1.81291.33566.42855.57399,27662.63217.8384Q.40615.39306.92495.97304.90763 5

1.81954.39355:41868.67325.80667.60222.63257.76750.20036.11925.75007.368321
1.82607.48027.00826.43414.91316.29226.068 58.00496.26080.56861.38691.179160
1.83250.89127.06236.31896.76476.83777.32308.3543%.47141.34726.34800.012234
1.83884.90907.37245.31616.28050.15506.30485.8%976.90898.52679.2053 1.0547 1 1
1.84509.80400.14256.83071.22162.58502.63619.34835.72396.32375.54064.0363 50

.85 I'.25.334.557.19072.23609.23294.350;$A429I 3:52704:19921.60039.19762.765459
1.85733.24964.31268.46022.12724.90683.70969.87045.27372.76771.735135:910137
1.86332.28601.20455.90107.43869.00470.3085 3.44528.65255.31165.7485 1.100020
1.86923.17197.30970.19202.21895.84263.62247.47511.62571,62842.10879.28 1074
1.87506.12633.9170004686.75501.13806.12025.56637.49101.26647.87822.000107

1.38081.34922.80791.35196.38112.6§205.91537.14875.09100,31871.46815.276733
1.38649.07241.72481.87146:24162.29835.66043.51902.74586,79041.8501 1.00174°
1.89290:46026:90480.40171.52719.55921.93676.57980.47934.03587.26779:4 14841
1.89762.70912.90441.42799:48 2 3.86478.21968.64828.62019.02515.03156.163513
1:50308.:99860:91943:58564.12166.84173-47908,03045.60644.23632.56239.3 12824

1.90848.50188.78649.74918.01116.13020.46123.68005.15456.76278.34593.104625
1.91381.38523.83716.68072.31507.44692.57382.62087.03415.20570.56303.177842
1:91907.80923.7607 3.0038 3.27603.5 2027.26124.70016.3765 8.08063.04535.293708
1.92427.92860.61881.64843.47219.51296,73755.62200.81023.43887.83539:54355 5
1.92941.39257.14292.73332:64309.09603:84400.32393:77496.96293.78560.699410
1. B4g512. 67.72161.88270. 71518.55760.64765.84220.1 8. B
119395 1:925 26188 18,52402.79746.06234.37030:04 544,23 18 509 784.99 035932625
1.94448.26721.50168.62639.1+:65.554.16.503;2.20:12.?183.135!527;.371‘5;.:;3214
1,.94939:00066.4491 2.?84?2.;5433.69702.441 12,4665 1.61858.10024.45836.328604
1.95424:25094:39324:37459:005 8,065 10,23061.84072.57728.38139.17206,597 313

1,.94904+13923.21093:59991.87214,16434.96462.43133.01584.71103.3678 3048259
1:96378:78273.45555+26720.52§49.01700.17560.32338.90797,2603 1.32708.964604

1 1-96848.29485.53935:11696.17320.03373.53103.12638.30422.494%8.05 207.68 21 55

1:97312:78535.99698:65662,79582:04173.69366.69279.92979.89205.53683.477569
1.97772-36052:88847,76632.25945.81032.43629.11829.39455-93238:90575.96 391 4.

1.98227412330:39568:41336:37223,76877,58044.30410.78271:50123.85713.8 20029
1:98677:17 3426624485178.43618,1166 5+57744:94258.41584.63886.69947.1 87207
1.99122.607 55«92494-35663-‘5 1714,11909.76541.37353+34¢74+11003.93543.176974
19956345 1945+97549:91534:02557.77753.25486:01069:59918.8478 1.48242.562703
2,00000.00 &c*

Pp




,H'mﬂ

Num.,

101
103
107
IJp
113

127
131
137
139
149
151
157
163
167
173
179
181
191
193
197
199

211
223
227
229
233

239
241
251
257
263
:16(}
271
277
281
282
293
307
311
313
317

Logarithms,

30043 2:13737:82642:57427+5 180 1:79222i93791:32192:893§%.20645:259 14058 185
2:0128%.72247/0§172:2051 J:1071 1.94580.2394 2:4 3905:31396.97603:05647.52807¢
1:02938:37776.85205.6408 344541 2:39461.43564.61268.:16891:63461:935 19.818620
2.03y4z.649?9.¢o623.63520.03133.076r3;87323.664.22.04;2:.9271;9: 8821:104dos
2:05307.84434.83419:72279i52270:28609:44818.47783:835623:62260.73395:157054
2.19380.31209.53956.‘464:4.698;4&:827.2863535765.63239.79239.38677.68?322
2011727412 56.5764:20081.00§42:70097+73859:47801.63117+12102 69680177 335
2:13672:0667 1.56406.768 §5.20266:27 1 14+78973:36782.29707+464 2345745 6:6324 44,
2:14301:48002,64095.08045.64332:02319.84731:44797:3256791789.:93106,574 38
2.17318.62684412274.03825.73635.42628.33705:39346.71326:37222.11012.048653
2:17897:59472.93169.43686.90730.55337.30278.84460.93428.77687:745 10.5714 01

2.19599-56 5240923 3:73676:148 1 1.29897.28370.5065 :.90992.73532.95373.594477
2-212:3-?6044-0393?-60764«00914-35925-99471a49930-97247-359 5.06185:303704
2.22271.647 1147 583.27998.407 §9.09920:46753.44613.36401.33125.82289.06963¢
2,23804:61031 2879541456.05302.58758:46588.77816:83260:13492.66443.568743
2.25235.30309.79893.169374)3?-26.91773.05 61.943m.-;209&61551,853;9477235

2.25767.55745.69184.51028.97436.76412:29249:22479.59232.7229 1.88?69.g74799
2.28103.33672:47727+53763+50435:98270.61031.34957.36134417824:30405.891262
2,284 6473090:67773+760%9.72385.46353.31082.10979:21601,94604:38412:889733
2.29446.62261.61§92:92737-17443:17717.15501.75 120.64672.00353.36906.: 8o720
2,29884.30764.09706.65010.0021 7.84416.80284.14948.88771.49827.5243 l.gomdj

2.32: 23.24552.97692.66508.15581.29927.88565.15502.58502.90193.86369@14730
234 30.485;0.48:60.67347.5:761.16240.35284.44334.2 237.98021.08177.231482
2.34602.58571.93122.72010.30489.6475 3,67 294:74838,78261.§6058,48416:494656
2_35983.54323.3988 .994:2.792?8.65516.65837.03358.93242.54;28.14002.593934
2.30735:59210:2601 97218.91388.35476.85936.08884.54°98.32289.45750.38 1402

2.3 839.79009.5,%;37.68500.1551:.601!;7.8921;.27092.22421@9429.85262.599734
2.3 20‘-70425-74363-384@?-53339-‘55454r63294--4§54$-?5423.87941.371|6.090780
2-39967-3?214-31038-13934-03493-16?06-90403-1 574-66685.39315,23086,54 7977
3409973 1233.31294:§3716.289§4.65019.63183.09290.89891,62261.22190.65 708 5
2:41994.57484.89757.96897.22315.83870.1181:42207.56733.8764 2.5¥581.847682

2.41975.21800.02407.98098.72235.:581:.2?172.37709.5 680:10337-16358.202492
2.43 196.92908.7440& 72952-11801.94875.18026.90280.28005.71137.47105.95 9683
2:44247.97690.6444 -55377-77553-19599-?593‘["5‘9323-34?39'7’5?2'00333.275546
1.44810.53sgp.o$079.89236.391y9.15275.03371.55000.84994.87733.11091.2'25 26
2.46178.64355.24290.23§ 55895 19.10572.23772.98828.25398.13326:044 11,834 6386

2,46586.76207.54109:44624:37585.12602:18133,14970.80203.87633.0180 1387293
2.48713.83754.77196.48475.46084.36539.33504.93281.80817.26663.1135 2567959
2.49276.03890.26837.505§5.30231.82253.64155.89949.185 19.00441.42367.7823 24
2.4.9554.43371.46448.48489.8126-;.04861.24'513.15792.98693.985-,-1.52993.195 12
2:80108.92622.1775 1.494§ §.32290.16378.2248 ©4877.22158.71540.07278.111979

331
337
347
349
353
_359
367
373
3;9
393
389
397

2.51982.79937:75718.7 3860.3t406.o7340385663-30827.1 3849.69614.46087.295¢ 10
2.52762.99008.71338.62619.00147.90194.5 1019.87041.98166.86338.04145.990771
2.§4032.94747:90873.71853.53573.03206.97397.86865.561 76.91-243.65032.250367
2.54282.54269.§9179.89654.01719.77159.63066.31783.00866.75487.04181.990296
2.54777.47053-87822.56449.70693.15968.561 19-‘?9362-7!';00.87293.4:735'6.:71669
2.55509.4448 5783 19.1478 1. 65293:94413-89977:02357.64461.12852.45018.794841
2-$6466_.60642.$2039.33793.13290-93005'90914‘75945-121;7.5?773.‘;}%33.5‘291%
2.57170.88318.08687.60 57.68969:38701.43991.49308.3303 2.45651:82235-528) 7
2.57863.92005.68072.34193:14620:59454:44405.29413.87210.96923-21 381,081
2:53310:89739:65622:74037.90461:29502:11234:47857.39787:51936:81000.6¢8546
2.58994496013.2§707.73624.40460:11731.95270.14076. 4122 :.24.688.936“_.‘-,643 84
2,59579:05067:6311506587- 684524066863 11224 522:37562:918 763

078588386




[ 5]

Prime
Num,
401
409
419
4321
431
433
439
443
449
457
461
463
467
479
437
491

Logarithms. .

2,003 145437 26,20182,30654,46411,48149,42549,75189,88963,37359,82763,562011
2,61172533080,07341,80300,0§027,17736,46679,00320,51 595,65 25 5,67279,40705 2
2562221,40229,66205,30085,07395,00373,73621,25 5 14,08166,99180,26223,814797
2,62425,20058,35669,30744,40669,23421,44371,09437,88488,01681,56998,05 5208
2,63447,72707,60731,60075,02803,26184,67878,49873,63233,16232,391560,168424
2,63643,78963,53365,44269,80664,49685,26766,08¢04,17833,53839,54652,633209
2,6424‘),45202,421213'3?063,3?411,30613,31303,40233,¢44'02,9';197,7349'2,693498
2,64€40,37262,23069,56023,01044,89684,53902,83230,694.50,39547,31960,218878
2,65 224,03410;03323,17491,90263,53743,43105,35027,59942,01108,72112,409353
2,65991,62000,69850,22235,35461,45 220,477 14,05940,16155,52489,85626,587583
2,66370,29253,89648,14507,46818,18487,42133,71937,47244,04839,02463,622776

2,6655%,09910,17953,13567,41931,08438,70855,40157,65450,46974,53874,838b90
2,66931,68804,66112,16308,80510,39779,99674,10010,61401,55968,77553,654228
2,68033,35134,1456 122000,60639,66062,31078,27266,76340,01805,04656,676822
2,68752,50612,1407%,33246,32050,64434,75372,35433,5441 3,59009,69060,27 2887
2,6910%,14921,22968,47275,36909,83546,39435,54324,95219,43164,55484,93 5064

499
503
509
521
38

541
547
557
503
569

573
577
587
593
599
601
607
613
617
619
631
A1
643
647
653
659
661
673
677
683
691¢
701
709"
719
727
733

2,69810,05456,23389,91416,59050,26033,38846,73162,68889,76585,04407,216866
2,70156,79850,559%7,39709,82240,90279,§280¢,50061,79311,53264,13100,626989
2,70671,77823,36758,74656,80767,11564,25501,75116,31022,6279%,59327,732505
2,71683,77232,99524,47423,63411,%6589,82340,55592,48804,35650,10389,037518
2,71850,16888,67274,23926,01265,78891,07882,05220,27624,54022,80340,618542

*2,73319,72651,06569,43687,93482,43805,35766,02744,51126,54918,07249,958843
2,73795,73263,33430,77381,26473,72542,06411,41123,32573,3%734,83672,544294
3,74585,3r95137372&90044:343%93 99,38696,26667,22982,65562,38916,047639
2,75050,83948,51346,22900,45827,07761,08389,30309,27510,02997,46276,5 2704 1
2,75 94 1,226063,9507 1317228,705§5,24030,20058,87808,40566,56954,49337,662164

2,75663,61082,45848,09004,02841,30031,39578,08074,83371,59899,19622,253745
2,76117,58¥31,55731,42848,88336,67563,87165,18349,04631,00807,86067,506949
2,76863,81012,47614,47606,35592,98 396,7: 376,19981,12599,05673,24995,758554
2,77305,46933,64262,60630,667 15,59521,76133,09240,84055,79640,55224,21 6122
2,77742,68223,89311,37982,81725,69101,74684,25198,87827,14404,37552,435037

2,77887, 44720,02739,52088,58506,09987,83983,48917,52297,24032,80181,145090
2,78318,86910,75257,58096,01956,30445,05072,14062,42317,98498,79486,8684 1
2,78746,04745,18415,03774,22652, i456,45678,29528,38564,?7870360311.887769
2,79028,5 1640,33241,68204,54661,67275,45331,98845,72431,10231,76836,317 560
2,79169,06490,20117,97679,79674,34394,50849,41105,79264,06695,43506,13408

2,80002,93592,44134,31301,69298,49975,36836,1 §526,214%83,45926,22618,819406
2,80684,50205,18817,42224,83770,00638,02810,36784,61091,37064,08860,01637¢

2,80821,09729,24222,07249,19385,05465,83232,48443,16034,72939,33279,475€92
2,81090,42806,65700,38445,84305,62799,35772,33374:52752, 3620,55334,?85334
2,81491,31812,75073,92142,93105,65465,57968,44420,93073,59911,14836,79076g

2,51888,54.145,94009,86728,04346407065,038%4,71245,58914,63114,16630,487450
2,82020,14594,85640,23664,65718,97680,00240,24479,295 5,41077,2741 1,001 763
2,3 2801,3 1642,23976,84647,61709,948 24,6658 7,84392,73852,95599,07219,§ 27629
2,83048,86686,%¢ 144,31600,60170,60287,15791,96987,21869,420¥5,75219,4 2283 ¢
2,83442,07036,81532,56730,08239,41016,04314,12519,92074,22399,15 101,356100
2,83947,87473,74198,40758,33677,24326,62643,33706,67025571535,20888, 200815
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. iff Third Differences.
‘ Second Differences. :

' 4.20220.93n98.78066-76190.15849.6331 ;.08237.26265;.:2932'2355
fm-%o142-06935-64863-33939-l 6 197.19471:49942:45315:8260:1643
434.30086.20000.67511.19491:78946.66397:09079°457 3¢:4211:0447
434.29969.34341.55998.404.1,2-22702.395(;6.;x,979.é~5'339-1lgﬁﬁ-loy’l
424-29882.48808.60215.04469.83243.73184.36368.24663:4857:0767

85,86137,19063,62345,70628,45 561,501 68,85389,9555 3458
86,86111,13202,92231,00652,43839,55274,80953,47 2,20725
86,86085,07352,54467,3625%53074,40862,9956 1,404,585 196
86,86059,01512,79049356244,33830,78099,77395,225,65375
86,36032,95683,35972:39458,59381,04611,43675,709,893 %5

86,86006,89564,35230,647 21515707,40487,53683,129,4125°
86,85980,84055,768 19,10863,-)1490,72405,96095,225,65854
86,85954,78257,60732,56718,28117,34739,75561,384,100%
86,85928,72469,86965,8 1124,1907-f,4<>665,7c>371,437,1 1%?16
86,85902,566692,5 5 513,62921,12938,53274,65237,517,44°°

280 g 20 30,70980:3562.9517
434.2 .62801.704 0.69239.18522.57426.93850 70980:3562.9517
434.23;2)%.76320.36554.92410.07639.35_936.23474.74853.1'306.3":63
4'24-2962!-90366.03i-37.31637.5094:.27568.88734.99523.7465.3;(34;
434.29535.04937.35667.447'zL.éy'ﬁ17.08195.43009.:3932.;094.1bzb

Fourth Differences.

200058911 2470.96731.64824.49368.2933789.65 2619
26.95660.901 14.69976,01721+91874.049 3648.482733
26,058 5042776 3.64401.90765+17431:8 137206735529
26.05839.85417.80006.1924362763.2218617.919841
26:05829.43077.16785.74448:83488.3371951- 585030
26,058 19.00741.747 37+43674- 541 13.8999258.03907§

26.05808,58411.52858.14216.68081.5758799. 375 396
26,05798.1608¢,54144.7337 3- 37666205 3384155833
26.05787.73766.755 94.08444+94074-05 18994-696 205
26.05777. 31452.18203.06733:87391-0513391-967010
26.05766,851 42.81968.5§544.865 91.060501 3.06 5605

Fiﬁ.") Diﬁén‘m 5.

Sixth Differences.

Seventh Differences.

Eighth Differences.

Ninth Differences,

1042356,26755:63102.§7494:244014+1219.886
104235 1.05574-10956.74442:235644-1697.204
1042345.84395.71521.4668.591858,8815.688
1042340.63220.44794+79274:884666.6334.811
1042335:42048+3077429364:437269:3545:955

1042330.20879.29457-86042.324046.7663.679
104.2324:99713:40843:304 1 5.370540.6219.563
104231947 8550:64928:43592:15 3438.9457.628
104231445739 1,017 11.06683.0005 60, 2731.195
1042309:36234°51 189.00799.990837.8901.405

§21181.52145.83052.008 36.99522.682
521178.39435.1 9773.6.1g78.328§ 1516
§21174.267 26,75393.70719.22480:877
§21172.14020:49910144739+7 2788856
521169.01316:43322:1 1322.25882:275

525 165.88614.5562619§350:61444.1 16
521 162.75914.86823.217 10.16761.935
5211 59.63217.369(._:9.15287.86726.433
5211 36.3@-522.05833.00972.23829.790
8211 3:;.-;7323.93743.c;1363-3.35 164.149

434,29443‘.19034.0%974.89203.00895.95137-94794.637 14.7919.7020

86,85876,60924,66370,80952,57393,66683,59187,386,79201
86,85850,55169,1932,14965,15208,87149,48567,663,50852
86,85824,49423,14992,41108,51246,14184,85155,373,3979°
86,85798, 3687,52745,40935,3305632‘.675)09376:24%(’149%
86,85772,37962,327%8,92402,80876,38997,58628 191,75653

iz A

P e o

061,221 s_f_r,su_:_g.gzs:;7.239,1,-3.3786:4.28111.04327.4051.7%;9
122:223524,11;-;—;7.526‘50.03‘395.11875.22655.40961.55959.?41§.6967
434.29187.61433-03456-333‘2-70709-51‘4’39-'10776-7050}-3?3%-7177
434'29100_75534.59759.3536-:3‘29‘5_),3.7%35 3.5 KOI.'SI.'{.Q(J.‘l 1;30.56%%7
_”4_29013_395,-12.21397.0277;.1;7430.;7.;76"5&xu.j..0279;.9'z.;9.0034.

86,85746,32247,55114,74368,67628,32142,50708,350,18923
86,85720,26443,19718,65695,68915,84835,42 242,189,69409
85,35694,20849,26595,45249,23022,79661,62813,026,52619
86,85568,15165,75739,91897,80910,79192,22690,420,9951
86,85642,09492,67146,84513,06217,07111,97655,863,713%4

434.28927.04 164.89550.47662.5306 2.29848.33961.5209 1.5787.1111
434,25340.18445.6 2016:2794 5.97gé@.fﬁ.';l;-g2.4-)12")-")2749-3390.1702
434.28753:32751:42167.01348.521 17.37909-69464.46936.3624.9083
434-28666.47083.27001.25608.0021 9.56993.90272.24245-94.14.9267

26,05756.46838.66387.42184.795 34-1061972.328349
26,05746.045 39,7295 6,5§3962:72964.6341229.01 106 2
20,05735.62246.00172.78189:92509.757791 2578 300
26.05725-19957.485 33.02179.82677.5074805.585837
26,05714.77674.18034. 13248.06855.0791984.156730

1042304.15081.13360.07056.554304.0737.2 56
1042298.93930.88222.06560.4720743317.287
1042293.72793.75772-80454.876331.6432.762
1042288.51639.76010.09832.2503 1 0.6992.463
1042283:30458.88931.75822.428262.1429.107

26.0§704.35 * 96.08672.98712.47307.0836616.0495 14
26:05693.93123,20446.45893.0517 3:7952916. 316790
26.05683.0855.5 335 1. 421 12.00469.4012260.5 52803

6 | 26.05673.08593,07184.74693.72080.2503455.7 28435

26.05662.663 35,825 43.30904:7776 3-1023168.612028

1042278.09361.14535:59547+995536:8107.216
11042272.88226.52810.42133.266309:9732.724
1042267.67095.03781.04704:394065:5763.967
1042262.45666.67418.28389.150880.4824.368
1042257.24841.43728.94317.148028.7116.407

§21150.251 38.00487.48222.97419:969
§21147.12439.26114.59574.26884.525
$21143.99762.70622.62602.:00440.299
521 140.87078.34009,82202.85563.356
521137.74396.16274.43274.53 321.891

§21134.61716.17414.707 16.68374.492
521131.49038:37428.89430:43968.737
521128,36362.76315:24318:50939.619
5211 23,-;3689.3_;(‘37:.00235.17707.901

312712.82178.5437.856022.910
312710.63278.3645.846641.166
312708.44379.9365.930400.639
312706.25453.2597+549692.021
312704.06588.3341.746906.580

218900.176.20093.81744
218898.427.990162.40527
218896.676.79807.08618
218894.925.62027.85441
218893.174.45824.68420

312701.87605.1597.164438 160
312699.68803.7364.044682.181
312097.4091440642.23C035.502
312695.31026.1431.562806.643
312693.12136.9731.885665.641

312090:93255.5543:0407444180
312688.74372.8864.370535.444
312686.55491:9607:217444+226
312684.36612.8039.923876.943
312682:17735:3892.832241.465

312679.988594725 57849474397
312677.79985.8128.624405.755
312675.61113.6511.193029.118
312073.42243.2403.333231.658
312671.23374+5804.887429.121

218891.4232.31197.55979
218880.672,18146.4667¢
218887.021.06671.3885¢
218886.169.96772.31002
218884.4158.88449.21461

218882.667.81702.08736
218880.916.76530.91218
2188790.165.72935.67283
218877.414+70916.35478
218875.663.70472.94066

218873.912.71605.41644
218872.161.74313.76637
218870.410.78597.97460
218868.659.84458.02537

218866.908.91893.90293

175.12093:141217
175:115354531909
175:11777:923177
175.11620.317021

175:11462.71244)
175.11305.179300
175.11147.507820
175.10980.907857
175.10832.309541

175.10674.71272%
175.10517.117518
175.10359.523935
175.10201.931805
175.10044.341412

175.09886.752422
175+09728.165007
1750957 1579177
175:09413.994923
175:09250.412244

i T
Tenth Difference

00018.76108.84
00015.76093.08
C0015.76077:32
00015,76061.56
000158.76045.80

00015.76031.41
00014:76014+80
00015+75999:63
09015.7598346
00015:75968.16
00015.75952:07
00015:75935-83
000145:75921.30
0001 5.7 §9903:93
00015.75889.90

00015:75874:15
00015.75858.30
00015.75842.54
00015.75826.79

————— _luch Matters as are treated of by others ; l‘jh?it Part hc—i;:-."?o;‘]y
premis’d, as an Inttoduétion to fome other Solids that may fem of a fuperior Degree
whereof Twelve (1 prefume) New Geometrical Bodies are herein to be exhibited to publick
Notice ; fome of which. may poffibly be as Elegant and Beautiful (if truly form’d -
cording to the Rules heremn prefcrib’d) as any of that Nature hitherto known,

The Method defign'd is, Firf, after a fhort Deftription, to lay down certain Rules
accurately to formor cut every of the Bodies .out of a Cube or Parallelepipedon (or hothy
as may be moft proper, cafie and expeditious ; and fome of them alfo whofe Bafes are {
moft numerous from the Sphere, and other mote fimple Bodies, (with Figures adapted 1
to every of them) all the requifite Parts or Diltances being exprefs’d in Surd Num- '
bers or Species equivalent, for the greater Accuracy, and likewife by a fuflicient Nutber '
of Decimal Figures.

5‘.:!1_')‘,
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The Conftruction and Dimenfions

SOLID BODIE S,
Which bave f(everal B ASES.

5| Lthough a Difcoutfe of Solid Bodies be an uncomtmon and negle€ted

2| Part of Geometry, yet that it is no inconfiderable or unprofitable

Improvement of the Science will (no doubt) be readily granted by
fuch, whofe Genius tends as well to the Pratical as Speculative

Parts of it, for whom this is chiefly intended.

Though enough may feem to have been writ concerning the Five
Regulor %oﬂz'e.i, by Enclid and others, yet I purpofe not to be con-
find to the ufual Methods, nor to infilt at all, or very litde, up-

con fuch Matters as are treated of by others ; that Part bej ng only
premis'd, as an Introduétion to fome other Solids that may feem of a fuperior Degree,
whereof Twelve (I prefume) New G?ametnml Bodies are herein to be exhibited to publick
Notice ; fome of which may poffibly be as Elegant and Beaotiful (if truly fornd ac-
cording to the Rules herein preferibd) as any of that Nature hitherto known.

The Method defign’'d is, Firf, after a fhort Defcription, to lay down certain Rules
accurately to formor cut every of the Bodies out of a Cube or PrrchIe_‘;,'1;;::er (or bothy
as may be moft proper, cafie and expeditious ; and fome of them alfo whofe Bafes are
moft numerous from the Sphere, and other more fimple Bodies, (with Figures adapted
to every of them).all the requifire Parts or Diﬁances_bcmg_expreis’d in Surd Num-

ts or Species equivalent, for the greater Accuracy, and likewife by a fufficient Number
of Decimal Figures,

R I 2(’!1’}',




£6 The Conflruftion and Dimenfions

adly, To give the exaft Dimenfions of the Per%‘ndiculars, or Diagonals and Sides of
each of the Bafes inSurds alfo, ‘or in Species and Decimal Figures.

3dly, The Radii or Semidiameters of the feveral Circumfcribing and Infcrib’d Spheres;

athly, The Area of the Bafes diftin€t, and the whole Superficies.

" sthly, The total Solidity of every Body : All inSurds or Species, and in Decimal Num-
ers.

Befides (in diftin& Papers) there will be fmall but exa Draughts of every Body tru-
ly delineated, according to the ftrifteft Rules of Perfpeftive, of moft of them in feve-
ral Poftures, fuch as may give the truclt Idea and moft juft Reprefentation of their
Forms ;. together with: Figures of the feveral Solids out of which they are to be cut, and
all the Lines neceffary, in order thereto, drawn upon them, diftinguifh’d by Letters, viz.
upon the inclining Bafes (to avoid Confufion) only fo many as {ezve for one or two Setti-
ons of every Kind, but upon the ere&t Front of every Cubeall the Lines that muft be, are
drawn (tho’ fome without Letters) more clearly to fhew how every Bafe ought to ap-
pear after the Delineation is finifh'd, before any Seftion is cut.

The Semidiameter of the Infcrib’d Sphere, in all (except the Tetraedron) is propos’d
to be = b=1, cooo, &c. that the Altitude or neareft Diftance of the Parallel Bafes of
every of the Bodies may be rendred equal, whereby their Proportion to each other, and
to the Cube and Sphere will be the more evident. Ihave proposd, and endeavour’d to ex-
prefs the feveral Quantities in Surd Numbers, fince in every of the Solids (except two) it
is. moft proper and natural, andin all (where attainable) ’tis moft perfet and unlimited,
confequently will be moft fatisfattory to the Judicious. And every of the Quantities re-
quifite for the other two Bodies, are exprels’d in Species equivalent to Surds; yet for
the Eafe of fuch as may account their Redu€tion too great a Labour, I have rendred all in-
to fuch a competent Number of Decimal Figures as will anfwer any Defign that may
be propos’d. And here it may not improperly be obferv’d, That the Computations ne-
cefarily requir’d about thefe Solid Bodies, afford-fuch an Exercife and Improvement
of the Dottrine of Swrds, as can fcarce be fuppofed to occurr in any other Part of
Geometry.

thhgugh the Cube and Sphere are Solids fo common and well known, as to need no
Defcription, yet being the Original Generative Bodies, all the reft having fome Relation
to, or Dependance upon them ; and befidesy to render their mutual Comparifon more
eafie and obvious, I fhall give fome Account of their conftituent Parts.

The Cube AGDHLNP, Fig. 1. is a Solid comprehended under fix equal Quadrangles
or Sauares: The Side AG=HL=PN, &c.=h= 1,000, &c. The Diagonal AH=HN=NA
=bv/2=,1,41421536237309504880169: The Diameter of the circumicribing Spherés
or intcrnal’l)iagonal = V3 =1,73205080756887729353: The Diameter of the infcrib'd
Sphere = BE = b = 1 : The Area of each Square Bafe = bb = 1: The whole Super
ficies = 6hb = 6. The Solidity = bbb = 1,.

The Diameter of the Sphere ABDE, Fig. 3. = b = 1,000, &c. The Superficies of the
Sphere = 3,14159265358979323846 : Its Solidity =,5235987755982988730771,

The Tetraedron, Fig. 4.

Is a folid Pyramidal Body comprehended under four equal Equilateral triangular Bd-
fes, like BHA, Fig. 2. The eafielt and_ leaft waftful way of curting It, is from the
Cube, Fig. 1. Make the Side of the Cube AG = AD, &c. = 13 = 8660254037
84438647 Upon every Bafe draw a Diagonal {o as to join to each other, as, AH, HNy

NA 5 and by thefe IDiagonals cut off four Pyramidal Segments, like AHDNA, which wgl
per*
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perfeét the Body, fo that its perpendicular Height from the Center of each Bafe to the -
Angle oppofite or Vertex, fhall be = b =1, ceo, &c. But the common way of cutting
the Tetraedron, is from a Parallelepipedon, Fig. 2. whofe Sides BA, CD, NM, muft be
1bvé = 1,224744871391§890491, CN, DM, AL = b = 1, 000, &c. and CB, DA,

ML, = 3V2 = 1,0606601717798212866. Bifeét all the Sides with the Lines EH, IF,
HG,OP, FN, PZ; join BH and HA and draw the like Lines on the oppofite Side, which
will form one triangular Bafe 5 fer off 1bv'2 = 1CB = ,353¢53290§922737622 from
B to R, and from A to K draw the Parallel RK, join KL, the Point X fhall be the Vertex:
Cut off the Prifin RBAKL: Make BS = AT = HW = HV = :BA = V6= 4082-
482904638630164. Draw the Lines WT, VS interfe&ing each other in the Ferex X.
Join WG, VG, TL and S withthe oppofite Angle; cut off the two Segments GWTADML,
GVSBCN, whereby the Body will be finifh'd at three Setions. Always obferving to “6-3
draw all the Lines upon the Cube or Parallelepipedon before any Segment is cut off; and
new Lines muft be drawn upon the Plane made by every Se€tion, from the Termination
of the Lines which are cut oft on every fide: Ex. gr. After the Prifm RBKAL is cut off,
new Lines muft be drawn upon the Plane thereby made, from X to L and to the oppo-
fite Angle; tho’ no Notice need be taken hereof in the former Method of cutting this ,
Body from the Cube (which will certainly be the more expeditious, as well as the more ‘
plain and eafie way, tho’ it require one Se€tion more, there being fo little Trouble in
the Preparation;) But the Neglett hereof, where there are more Bafes, will involve
the Work in an inextricable Confufion; 1o that ’tis of abfolute Neceffity it thould be ob-
ferved in the cutting of all the other Bodies, where the Lines and Se€tions will be more
numerous : Wherefore this Caution is to be taken along through the whole.

The Side of the Triangle or Bafe BH = HA = AB = bv6 = 1,22474487139158¢0-

101 A
49Thegffe-’;;§endimlar of the Triangle HE = }Jv'2 = 1,0606601717798212866. Radius
of Circle circumftribing the Bafe = 1hv2 =,70710678, &c. Radius- Circle inferibd
= ibv2 = ,3¢355339059327376220042.

Radius of the circumferibing Sphere = 35 =75. Radius of inferib’d Sphere=1b=, 25,

Radius of Sphere paffing through the middle of every Side = 14v'3 = ,4330127018¢~
221932338186,

Tic Area of the Bafe or Triangle = 1bbvV'3 = ,649519052828328985073.

The Superficies = }b*v'3 = 2,598076211353215940291. The Solidity = b3 =
= ,2165063509461096616509.

The O&aedron, Fig. s.

Is a Solid comprehended under Eight equal equilateral triangular Bafes, confilting of'
two fquare Pyramids, whofe Bafes are join'd together.

The eafieft and moft fimple way of cutting ir, is out of the Parallelepipedon, Fig. 6.
whofe Length EG, CA, QM, =§v'3 = 1,7320508, &c. Breadth and Heighth CE, AG,
MK, GK, AM, CQ,, = :6V6 =1,22474487139, &c. Bifeét all the Sides by the Lines -
DH, BF, BP, RN, NI, HL, &c, Draw Diagonally BD, DF, FH, HB, and BR, RP, PN,
NB, and the like on the two oppofite Sides. Cutoff the Prifms BHLMP, BNIGF,
FHGKL, PNMKI, DCBPQ, RBCEF, DEF and RQP, in all Eigh, finifhing the Ofa-
edron, whofe Altitude or neareft Diftance betwixt the oppofite parallel Bafes will be
= b = 1,0000, &C. i

But a nearer way, and lefs expenfive of Materials, will be from the Parallelepipedon,
Fig. 7, whofe. Length DE, BA, LK = bya = 1,41421356, &c, Height BL, AK, EG=

=1 .




é8 The Confirustion and Dimenfions

b = 1. Breadth BD,EA, GK = 1bv6 = 1,22474487, &¢. Bifett the Sides BD, AE, KG,
with the Lines CP, PN : Set off EH = AF = LM = V2 = ,353§533905932737622;
1 Draw the Parallel FH,and join FC and CH compleating one triangular Bafe CEH: Draw the
" like on the oppofite Side, join MB, MF, FK ; make PR= PQ = }AE = V6 = ,408-
248200462863016367: Join RN, QN, QG, FR,HQ_: Cut off the Prifm FHEAKG and
its oppofite BMLD ; continue the Lines on thofe Planes; then cut off the four Segments
MFRNK, HQNGE, CFMLEB, and the like under the Triangle CHD, whercby the Body
is form’d at fix Sections. :
It may alfo be cut out of the Cube, Fig. 1. making all its Sides = b¥3 = 1,73205-
080756888, crofling every Side with two Diagonals AH, GD, &c. then cutting oft’ Eight
. fuch Pyramidal Segments, as in the Tetraedron ; but this being fo eafic and waftful, needs
4 not further be infilted on.

The Side of the Triangle or Bafe FH = CH = 1bvV6 = 1,22474487, &C. The Perpen-
dicular CO = 3bv'2 = 1,06066,8¢c. The Radius of the Circamicribing Sphere = v 3=
—866025403784438646764. Radius of the Sphere Infcrib’d = 16 = 5. Radius of the
é Sphere paffing through the middle of each Side = 1bv6 = ,612372435695794524%5.

X The Area of the Triangle or Bafe = 1bv'3 = 64951907, 8. The Supetficies =353
— ¢,1961524227066 &c. The Solidity of the Ofaedron = W3 = ;86602540 &¢.
approaching neareft to the Cube.

e

—

—

j‘ The Dodecacdron, Fig, 9.

Is 2 Solid comprehended under Twelve equal equijateral Pentagonal Bafes. The com-

fmon and moft fimple Method of cutting it, is from the Cube, Fig. 8, whofe Sides AD,
DC, &c, mult he= Wi—1¥s = 1,1755705045849462581374, that its Altitude may be
I = f = 1, 3 Bife€t every Bafe with the entire Lines EG,NL, OH, and the prickt Lines
{ NP, RO, GQ, in contrary Pofitions upon the contignous Bafes : From either end of the
| pricke Lines fet off’ both ways ihy =11V 5 = ,22451398828979268622 = NS, NW,
’ PV, PT, GX, GF, QY, QZ, Ob, O¢, Rq, Rd. Draw the Parallels WV, ST, XY, FZ,
{ cd, bq, and join NX, PF, SO, WR : Cuto the Prifmes NBXYKL, SBOHCT, GBedAE,
1 RAWVD, PCFZI, &c. viz. one off every Edge of the Cube, in all Twelve,
' But 2 more expeditious and lgi's waftful way of cutting this Body, will be from the
Parallelepipedon, Fig. 10. whole Length DC, AB,EG = W5 —b = 1,236067977499-
289696409 3 its Breadth DA, BC, FG = bV — 1¥5 = L1757050, &c. s Heigts
AE, BG, CF =b= 1! Bife&t every fide with the Lines HI, LK, KM, RO, OP, IN,
fince from thefe middle Points the feveral Diftances may much mote commodioufly bé
fct off than from the Angles.

1. Make K Q = LS = Mq = 25 — 30= ,3090169943749474241, and OT =
PV = RM = 5 — b = ,11803 29887498948482046.  Draw the Parallels QS, TV,
-; join QT, qm, whereby the Prifm QBTVCS, and another like it-under the Triangle qEM
I may becut off, in all Two.

: 2dly, Make W = IX = by T —12V5 = »1241082803466790462860723, and HZ. =

1 HY = Nt = Ny = [l = o = WL —%Y5 = ,525731112119133606026, and Oh=

! Ru=Pg =2b —1bv5 = 181966011250105151795. Draw the Lines YX,ZW, Wh, ub,

Hi Xg, ht, yg, whereby the Segments WahuAZ, YXgCD may be cut off, and two mor®
H like thefe off the oppofite Angles, in all Four.

! 3‘{!}'3 Set off Ld = Ke =M = ',fnf.s- —_— ’.I.! b= 30455349?!374?;712051]46?, .'1I'1d-’ !

=

Hb = Ha = Np = Nk = bVx — 35 = ,32491969623290632615587 , and K?\df
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Mf = 2b = 1V's =,5729490168751577276931: Draw the Lies 2 d, be (compleating
the Pentagon 28y 4'¢) and ef, Br, 1k, po, o, whereby the Segments beAEf, kiBnrGk,
may be cut off; and two more like thefe off the oppofite Edges, in all Four, which will
fini(h the Body by ten Scltions, fo as its Altitude Thall be = § = I,

The Radius of the Circle circumicribing the Pentagonal Bafe = 3b—1lW5 = ,38196-
6011250105151795413. ll{.adius of the Circle infcrib’d in it, wx= _‘;‘_'34/5__;{;, == 4304
go1699 &c The Side of it = by iy =" v/ = 1449027976579585372442. The Ra«
dius of the Circumicribing Sphere = WV 15—6V5 = 16292042861824004848¢2878.
Radius of the Sphere paffing through the middle of cvery Side =1byi—1vV5 = ,5877-
852522924731291687. Radius of the inferib’d Sphere = P e s

The Area of one Pentagon or Bafe = L00vV F —27v5 = 3468093 189282219391817.

The Superficies = 155°V“1—2v5 = 4,1627182713866327018. ¢

The Solidity of the Dodecaedron = b i —"7v5 = »693786378564438783635.

The Ieofacdron, Fig, 11.

Is a Solid contained within twenty equal equilateral triangular Bafes. To cut this Bo-
dy after the common Method, fo thatits Altitude fhallbe = b = 1.,

The Side of the Cube, Fig, 12 muft be 1 /v 15—15v'3 =1,070466260319260795656.
Bife& every Side with the Lines EG, NP, NL, RO, OH, GQ, alternately prickt and
cntire, as in the Dodecaedron. Then 1/f. Fromevery of the middle prickt Points fet off
bth ways Lo S) W, T V, x~I X z: a, h: d, f, { =8 e, -}b‘lfg—;-*’rb/]g == .3 307922691 24~
803748936. Draw the Parallels WV, ST, XZ, Ya, be, df; and the like on the oppofite
Sides. Jcin NX, Gb, 8O, WR, YP, Ps, Ng, &c. by which the Prifms SBOHCT,
KBNLKZ, b8GEAe may be cut off, and one like thefe off every othet Edge of the
Cube, in all Twelve,

2dly, From every middle Point fet off on both Sides 151 §—0V'3 = ,204440865§3~
48311488923 = Pm = Pl = Ng =Nh=Ei = Ek, &c. Join hn, gk, im,lo, oq, nt,
rw, pf, th,&c. Curoff the Pyramids hBnt, kAgx, ICoq, and the like off every other
Angle, in all Eight, forming the Body by twenty Se€tions. But from the Parallelepipes
don, Fig. 13. it may with lefs Walte and more Expedition be form’d, making the
Length DC = AB =GF = b5 —h =1,2360679774997896964 5 the Breadth BC = AD,
=GE = 10V15 = 1bv3 = 1,07046626031926979566, and the height — ED = AG = FB
=} = 1. Eifelt every Side by the Lines, FII, Mk, IK, LM, LN, pm.

r. Make 10 = HR= K& = 3b—1pvs5 — »1909820056250§25758977, and LP—
NQ =M, = 1V5—b = ,1180330887498948482 : Draw the Parillels OR. PQ . and
the like on the oppofite Sides from 3 and : ~ Join PO, 9x : Cut off the Prifin OAPQODR,
and anocher like it under ¥Fx in all Two.

2dly, Make HW =13 =Wy = 1hv/s—2h — 54508497187473712051, and kX =
KT = pu = pr =30W15—3bvy — ,12629391035655406926 &c. and FV — Ay —
D = 1V —ib = +479837387624884323025 : Draw the Lines ST, WX, (limiting
the Triangle) and SV, y», ny, af, whereby the Pyramids STBV, ynuG may be cut off;
and two more like them oft the oppofire Angles under the Triangles WCX and aEZ,
inall Four,

3dly. Make Af =Do = F& = 3 jys 4 10 =,585410196624968454461, and mn=

mi =1bvV3—2 Wis = y22052817941653583262,and 1 £ = K| = Vg —3h = 44
98373876 &e. and pq = pg = V15 -—q-.'.i-";"/S = ,356822089789773¢899319 ; .TE!'_”
[ I 1

3
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fi, no, ig, nq, fh, g by which the Segments giAfhG, noDEq, and two morelike thefe
from the oppofite Angles, may be cut off, in all Four.

4thly, Make Ix = Hz = Kt = IbVg—'ih = ,163118960624631968716, and la=

Hw = 7b—1bV'5s = ,600813061875578324875, and mr = m{'=LiV1g— W3 =
,356822089 &c. and Le = Ni = t3h — 2by's = ,45491§02812526287949: Join xw,
af, xv, 18, &1, rf; ¢y hence four Segments may be eut off, viz, (SifEGrt, «{DEG,
yxwCBFEy, «2CBe exallly alike, in all Four.
" sthly, Make mc=m7Z = iWig—4bV3 = ,27258782071310819852, and kY =
kd = pu= pr=103 — by 15 = ,44105635883307166524:and La=Mb = Ne =
= Vg — 2b = ,236067977499789696409. Draw the Lines Z2Y, cd, ce, Za, ab, an,
ex: Cut off the Segments YZAabBY, auGFba, and two more exaftly like and direét-
ly oppofite to thefg, in all Four 3 finithing the Icofaedron by eighteen Sctions.

The Side of the Triangle or Bafe = V3 —1bV15 = 661584528249607497872 :
Its Perpendicular = 3h—3by's = ,5729490168751577276931 : The Radius of the Cir-
cle circumitribing it = 3b—1bv'5 = ,3819660112501051§17954 : Radius of the Circle
lnferibd = 3b—3bY's = .1909830056250525758977 ¢ The Radius of the Circum-
feribing Sphere = 10V15—6V'5 = ,62920428618240948485 : Radius of the Sphere
paffing through the middle of every Side = L0V 15—2V3 = ,5§3523312465963489701:
OF the Inferib’d Sphere = 16 = ,5: The Area of the Bafe = 2 b*v/3—2h/ig =, 1895-
27105384958900064: The whole Superficies = 'S V3 — W5 = 3,790742107-
55917800128 : The Solidity = %f b33 —41bV 15 = ,631757017949806300021,

Befides thefe Five Regular Bodies, there are two others no lefs known, which well de-
ferve Notice. :
1. The Body of Twelve Rhombs, Fig, 14. 1, 2.

Ts 2 Geometrical Solid apparently deriv’d eicher from the Cube or Offaedron, by fixing
Planes upon every Edge perpendicular to that Axis which paffeth from the Center of the
Body through the middle of each Edge ot Side. Thefe Planes coinciding direftly over the
Centers of every Bafe, in the Cube terminate in rhar folid Angle which is compos’d of
four of the Acute Angles of the Rbombs 5 in the O&aedron of three of their Obtufe An-
gles: So that the Side of the Cube becomes the fhorter Diagonal of the Rhomb, and the
Side of the Offaedron the longer. The Dimenfions of both being reduc’d to the Propor-
tion 1o chofen that the Altitude may be = 5 = 1, it is cut out of a Parallelepipedon,
Fig. 15. whoft length GH, FA, MK = bv2 — 1,414213562373 &c. breadth and height
FM, AK, HL FG, AH, IK, = b=1,: Bifett the lonpeft Sides round about with the
Lines BE, BL, &c. Draw the tranfverfe Lines, FE, EG, BH, AE, FL, BM, BK, LA, &¢.
forming rhe Rhombs BCDE, BNLP ; and the like on the oppofite Sides. Crofs the two
other Sides with Diagonals, as Al, HE, &c. Cut off the rtriangular Pyramids BHAKB,
BGFMS, AEHIA, IKLAI, and the like off the other four oppofite Angles ; finithing the
Body at eight Se€tions. The Side of the Rhomb BD = 1bv6 = [612372435695 79452455
The longer Diagonal BE = § = 1,: The fhorter CD = 1byv2 = 70710678118654757
244 : The Radius of the Circumfcribing Sphere = 10v2 = 9071 &c. Of the Infcrib’d
= :b = 5. Radius of the Sphere which pafitth throughthe Obtufe Angles of the Rhombs
= 1)V6 =,61237 Re. The Area of the Rhomb = b2V 2 = ,3535523905932737622 ¢
The Superficies = 382v'2 = 4 2426406871192851464 : Laftly, the Solidity = 1hsy'2 =
=,70710678118654752440.

2, The
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2, The Body of Thirty Rhombs, Fig. 16.1, 2.

Is 2 very elegant Geometrical Solid, edidently deduc’d either from the Dodecacdyon or
Leofacdron, by placing Fl;l]]t’SJer-_JJ‘. all the Edpes of either of them, every way perpendi-
cular to that Axis which pafle-h throuvsh the middle of each Side or Edges fo that the
Side of the Dodecaedron becomes the fhorter Diogonal of the Rhomb, and the Side of the I-
eofaedron the longer: Confequen:ly >tis eatily reduc’d back to a Dedecaedyon, if the acuter
Solid Angles be cut olt through the five adjacent fhorer Diagonals of the R hombs 3 or to
an Ieofaedron, if the obtufer folid Angles be cut off through the three neareft longer
Diagonals.

'l%}i; Body is fo commodioufly cut from the Cube as to exclude all other Methods,
Fig. 17. Make the Sides of the Cube AB, BC, AE, &c = b = 1; From every Angle
fec oft upon all the three adjoining Sides 2b— by = s38196601125C105151795 =
= AK, AL, AY, Bl, BR, BQ, Cp, CO, CX, DM, DN, &c. or if i be thought more
convenient to fet it oft from the middle Points, the Sides may be bifeted by the Lines
K1, hi, &c. and KL, kM, Ni, 10, 1P, Iq hl, hK, &ec. made= 4hvVs— b = .1 18633988749~
894848205 : Join KD, AN, AR, IC, BO, YB, SE, 2G, BT, QG, PH, VC; ‘and the
like on the oppofite Sides. Draw the tranfverfe Lines KQ, AP, LC, MO, 1L, BM. Qp,
PN and the like on all the other Sides; by which the triangular Pyramids APBR A, IBCSI,
KBQGK, and three exatly like thefe, mult be cur off every of the other Angles: Always
taking care to continue the Lines upon the remaining Plane after any Setion is made.
They will amount in all to Twenty-tour, by which the Body will be perfected.,

The Side of the Rhombde=d g, &c. = 1V5—2/5 — ,3632712640026844204773 :
its Perpendicular gm = Wi—3vs5 = 132491969623290632615587 : The longer Dia-
gonal df = V5 —ib = ,6180339887498948482; The fhorter eg = =ibyg =
=,281p660112501051518 : The Radius of the infcrib’d Sphere = 1h= 5.

The Radius of the Circumfcribing Sphere = Vi — 1y = »587785252292473129-
¥687.

T};]E Radius of the Sphere paffing through the Obtufe Angles of the Rhomb = vy
—ibV3 = ;535233124659634897912998.

The Area of the Rhomb = 1b2v'5 —* =, 118032988 &c.

The Superficies = 155 5—30b* = 3,54101966249684544614.

The Solidity of this Body = $b35—5bs = 50016094374947424102.

There temains another Geometrical 5?“(1, comprchended under fix equal Squares and
thirty-two equal equilateral Triangles, Fig. 19, not o common and well known as any of
the former, yet nothing lefs elegant, though of a far more intricate and difficult Deriva-
tion: The Notion hereof was imparted by a Friend, who underftood fo much of it as en-
abled him todraw the feveral Parts upon Paper or Paft-board, and fold them up into a
due Form: At his Requeft Lundertook to give a more full and exaft Account of all its
Parts and Dimenfions, aud to lay down a segular and certain Method of forming or cut-
ting it, as follows.

Ler the Sides of the Cube, Fig, 18. BC, GE, FD, &c. be = b = 1. The firlt thing
to be found upon which all the reft depends, is the Space AX = BP = CH = DN, e,
which being put = ¥ i difcovered, by the Cubick aftctted Equation xax + bax = 500,

N i, k——.———-
to be = }l”?’lQ"l" 3-‘fg3 -—l—' .;-f)y’]g-— 31"’33 — —lff = Al = ER = Gb e BS :Ga;-'t
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Ff =Dk = Ct = Bx = Ai = & = ,419643377607°80566275926282226. Or if it be

jt!dg'-l more convenient to fer it off from the middle Points, », i,_e, &, s Ay %50, p, then

will {H, ¢x, sP, oI, SN, %%, nX, nK, xb, xy A5, ad, #K, e, o, & be = ib—
1 3 T B L B =

— /19 & 233 — V19 — 3V 33 =,080356622292919433724073717674=10 —x.

The Squarcofx = ;1 }-‘{:lL",‘C;éd,?“947580?234]‘5085!7566, and xxx= ,073899435620¢2-

11927452491482134 = 4 — &%, and x4 = & — &3, and »5 = jxx—xt&c. Make Ar,

Bp, CO, DM, Ag, D=, Fy, Gc, GV, ET, BW, AY = li =45+ =,1240455350849-

3 -

95795 2949296895, Of 7, {ps 30, 1M, 1, vmy ¢y, we, WVsaT, W, ¥ = f—gxé = 37
: —u 14x—ax®
2

| 5954364915 &c, Make alfo Bh, Ao, De, Cm, Dz, Aq, Gw, &¢.= =ro— =—‘_'}_6':'-"‘ |

L .302435090726427970756418527 5 of by wo, e, Sm, vz, vQ, pw, Fe. =

..{”.‘.'I.
o dw X172 = 19656490927357 &c.  Laltly, make Bk, Bf, Dv, Ce, At, Aq,
e
AL, GZ = fi;_u=,;4r = ,089604727820716087730744419, Of ¢k, Af; 3v, Le, tn,

ST N e :
xq, ¢L, ¢Z = ;_H‘:—: = 31; = 410305272179 &c. Draw the Lines LN, PO, HM,
Xp, Ky, ga, im cf, VI, RW, bT, SY, forming the Squares « @ y &, &c. Join th, oe, km,
uv, qz, Zo, Qf, wl, and XQ, ol, Lg, tq, &c. Cut off the Segments pRAQ1 Bp,
ZoAIVGZ, and wLAgaGw, htAqSBhy and two like thefe off every ocher Edge, in all
Twenty-tour : Continuing the Lines upon the Planes made by every Seftion,

“2dly, Join X&, Kp, Ns, Hi, Kb, bP, 1d, Xf, &c. round every Angle: Cut off ‘the
{ triangular Pyramids KeAbK, £XfDg, dIHBd; and one like thefe off every other Angle: in
f all Eight, compleating the Body by Thirty-two Seftions. = .

The Side of the Squares and Triangles « 8, &c. = ¥ 20x -+ 255 —~ bh = ,437593286+
0c096088204305006742 = a. %

The Perpendicular of the Triangle = v3bx + 1xx — 2bb = ,3789669022023414913+
’ 6205253888.

The Radius of the Circumfcribing Sphere = ¥0x + xx — 10* = ,§87999950660337-
§33273 : Radius of the Sphere Infcrib’d in the Squares =1 =+.';, Radius ot liaeSpheze
infcrib’d in the Triangles = ¥'2 x b 4 {x = ,530956351619904619798.

Radivs of the Sphere paffing through the middle of every Side =¥ 145 + Ixx = ,545-
776484458866812.

The Area of the Squate = 20x -+ 2xx — bb =,1914878839531187470613542682°
2§ = a4,

The Area of the Triangle = v'3 X 4% -+ 1xx — 1bb = ,0829166860101636962952°
: 48864 = LaaV3.

L 1_'!1'-‘ whole Superficies = 6aa - 8aa¥'2 = 3,802261256043950762816.
| The Solidity = 1°x? + 2bbx -+ 10bs* — 367 =,661089388938295566407356539557

! = ox b Y2 — g,

i

: H Becaufe this Body feems as advantagioully compos’d for a Set of Dials as can well be
|

R _.

i 4 i Re- g .
contriv’d, 1 have calculated the Declination and - }clmauon of all the Triangulas

Planes. Making one of the Six Squares the Bafe, placing another exattly Sonth, and 3
J third Horizontal, the other three will be Eaff, #eft and North 5 and thofe Eight T:iang’“gﬁ
gic

r- =~ Rl




of SoLip Bopr1ks, o 73

each of which conne&t three different Squares, will then decline from the Meridian 45*
o’ 00’ :md Re- }-clme }from the Zenith 354 15’ g1 "goidy,

2 South 5 Ve& 2[ aglria Fe'}cline By L0
decline 12 o3 §3577% n 35 52 ILF74®

2 North { t‘%?l;ﬂl-’r} S (‘ In cline |
2 South fm Re-Q dine
decline cﬂ 3487 I”* 740
Weft 77 56 06434 35 52 I1574
2 North Eaft (l cllne
2 South % ; L E Vi{e{& Rc }dine
dEC II]E 5:4_ C."? 4_8'“?0 09 49 gsﬂ:lj
2 North {‘nyi’lﬁ Re }cl{ne
2 South : %}gt Es }-c[inc
declme Weﬂ 16 28 03“7" Rs: : 54 O7 484¢e
2 North € L cline
Eaﬁ In- ¢
2 South ‘T{E}ﬂ o ﬁf-}clme -
Nottl decline 55&& 73 31§ Re- S$4 ©F 484:¢
2 INOIth lWeﬂ'f fCIﬂe
Eaﬁ
2 South clme
§dECHnE geg 35 52 115740 I!‘!- g 49 35°19
2 North {Eait } cllne

All the Solid Bodies hitherto mentioned being already known, as an Addition to the
Geometrical Store, I fhall fubjoin Twelve more; none of which (I prefume) have yet been
expos’d to puhllck View, and fome of them perhaps being more beautiful and elegant than
any of the former. I fhall begin with thofe that have feweft Bafes, and afcend gra-
dually to thofe that are more numerous,

1. A Solid of Eighteen Bafes, Fig. 20. 1, 2.

Is a Body contained under Six Rhombs and Twelve Quadrilateral Bafes, which (becaufe
they confift of two different Ifofceles Triangles, or unequal half Rhombs ]ll_}rld tog:.rhu}
for Diftinétion I fhall call doubie Semsi. rbrmbs or rather for brevity, Semi rhombs. This
Bogy (being reprefented in two different 'pIcws) bears fome Refemblance to a Pyra-
mi

It is with the E.,I‘Crl'ff-’ﬂ Facility and Convenience cut out of the Cube, Fig. 1. making
its Side AD = AG = NP = NL, &c. =5 = 1. Bifett every Side hy the Lines IF,
BE, BQ,, 1{0 OK, IM : Draw thctrmlli}rcrﬁ. Lines Al, AE, HF, HB, HO, HM, NK.

t NI,
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NI, NB, NR, 4Q_, AO, forming a Rhomb upon every Bafe like ATSH; all fix conneft-
ed together in the acute Angles : Join BI, BO, 10, &c. Cut off the Triangular Pyra-
mids BODHB, IDOAI, BDINB, and one like thefe off every other Edge; in all
Twelve,

The longer Diagonal AH = V2 = 141421356 &c. The fhorter TS = 12
= ,47140452079103168291.

The Side of the Rhomb AT =rhe longer Side of the Semi-rhomb = Vs = 9453-
559924999298988. ; ¢

The longer Diagonal of the Semi-rhomb = vz = »84852813742385702928. The
fhorter = bv2 = 4714045 &c.

The fhorter Side of the Semi-rhomb = L W17 = ,2748737083745107033214.

Radivs of the Circumfitribing Sphere = 14v'3 = »86602¢4 &c. Radius of the in-
ferib’d Sphere = b = 3.

Radius of the Sphere paffing through the obtufe Angles of the Rhomb and Semi.rhomb
=i = §5277079819256664151915.

Radius of the Sphere pafling through the other obtufe Angle of the Semi:rhomb
= 1bV3 = ,§1961§24227066318805823.

3 b The Arcaof the Rhomb = ;4§ =,333333 &, The'Area of the Semi-thomb = =2,

The Superhcies = % b* ='4,4. The Solidity = 11bbb = 17133333 &e.

T3

2. 4 Solid of Twentyfour Quadrilateral Bafes, Fig, 21.

Comprehended under Twenty.four equal oblate Semi-thombs like aTez, Fiy, 23. fo
difpos'd, that the Circumfcribing Sphere paffes through all the three Angles raz,

The eafieft Method of cutting it is from the Cube, Fig. 22, whofe Sides AB, AD,
AE, &c. muft be = b¥7 —4¥V2 = 1,15894165103667743053264. From every Angle
fer off BS, BT, BX, AQ, AW, AY, CV, Cb,Cd, &c. = /¥37 — 26v2 = ,4800493-
49858457501439 : Or if the fides be bifected, fet off from the middle both ways
=bv5 =38V 2 = ,009421475659881212827, Join AT, BW, Bd, SC, TG, GS, YB,
AX, Bb, CX, Ba, GT, %&c. raw the Diagonals AC, BD, BF, GC, n(’.?, EB. Cut off
the triangular Pyramids ACBXA, GABTG, CGSBC, and three like thefe off every o-
ther Angle 5 in all Twenty-four. .

But it may be cut with lefs Wafte and fewer Setions out of the Parallelepipedon, Fi.
23. whofe Length ED, AB, KL = W7 — 4vV2 = 1,158041651 &. Height DM, BL,
AK =b = 1, Breadth AE, BD, LM = 2b 4 4v2 = 1,0938363213560543136. Bi-
fect every Side by the Lines GF, IH, PN, §I, NT, RF.

1. Make Gd, Fb, Ry = b— V2 = ,2928932188134524756, and Be, Af, M+
=5b —2bV2 = ,452081839321978432. Draw the Parallels d b, fe: Join eb, 4x °
Cut off the Prifmd bBefAd, and another like it (under the Triangle 4y M) off the op-
pofite Edge, »iz. Two.

2. Make IV = 1Q = LV 2 — 52 =, 21918699844582207; and Fa, GW =
b —f‘fnf:-':,;735?9(,;54403;;M{wS-, andL]l, Kq=14y3 — 47p = 4577973520349+
82033. Draw the Lines QO W, Va,al, VI, Qq. Cut off the triangular Pyramids VaBlV,
QWAQQ, and wo more like thefe, off the cppofite Angles ; in all Four.

2. Make FX, GO, Rm =2)vz —Lih = ,140754482034081471, sr}d HZ, HY, Sg,
Sh = lis — V2 = 505449465124424. Draw the Lines XY, OZ, which com-
pleat the Semi-rthomb arez, Set off Di, Kr, Lo = 2b — V2 = 348625795?‘9??-

20§~
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2058702 : Join Xi, gr, ho, om: Cut off the Pyramids YXDi, homL h, and twomore
like thefe, off the oppofite Angles under the Triangles OEZ, gKr ; in all Four.

4 Make 1k, It =30v7017 —213%a = 377052654130470613, and Hn, Hu,
= 1T — *$3'Y2 = 215118189020668 3 and Np, Pw, T{ = 55 = ,14285714-
285714 &c. Join kn, tu, pf, kp, tw. Cut off the Segments kpBfDnk, and tuEAw,
and two more like thefe, off the oppofite Edges ; in all Four.

5. Make Ig, In, = 50V + EvVa = [1954722392264914829, and Fx, Ga, Ry,
= 1jy2 — :b = ;1306019374818707212, and S, Sy = /" — T2 =
= ,34351496001432290325, Draw the Lines ex, »x, §, »a,ny, Cut off the Segments
sBxuLdz, 1nAKys, and two more like thefe, off the oppofite Edges; in all Four.

6. Make Ir, Iy =3V 1 — i:y/2 = [161934505110101773057; and Fv, G,, Rz
= 22— b = ,385618083164126731735, and S, S7, He, Hx = 12l 4 V2
= ,195472239 &¢. and Re, Fo, GE=bv'2 — b = j2475468957064283821. Draw
the Lines 7v, 7¢, wp, p, vx, co, oz, Ex. Cut off the Segments vBvpLsr, ¢ArsKA, and
two like thefe, off the oppofite Edges s inall Four: So the Body will be form’d by 22
Seftions, obferving after each to continue the Lines.

The longer Diagonal of the Semi-thomb rz = 10V7 — 4vV2 = ,57947082551833871-
526(33206185.

The fhorter A® = '2h == .22 = ,§104341384744388972: The longer Part of it
extending from the acuter Angle to the other Diagonal = b — Wv2 = ,3357864376-
2690495119831x. The fhorter Part of it = 2 hv'2 — 2.6 = ,183647700847533946¢,

Radius of the Circle circumicribing the three Angles of the Semi-thomb = & — vz
= ,2928932188134524756. The remaining Part of the Diagonal =10 — vz —
52265 409196609864216.

The longer Side AT = Av''.' ~'iV2 = ,443507768929632.

The morit‘crim =—.:.bsjf-’gt — ¥Y§ =,3430351110794807.

Radius of the circumicribing Sphere = 26v7 —4V2 = 47 &e.

Radius of the inferibd Spherge ‘——g U= ,g-.‘- P Ll

Radius of the Sphere paffing thro’ the obtufe Angle of the Semisthomb = -*.5vV 93— 24v2
=,54892694252498213939834. e S e

The Area of the Semi-thomb = 1 hiw* %27 — 1192V2 = ,15049846451208657.

The whole Superficies = $bbv7 %27 — 1192v2 = 3,611963148290078.

The Solidity of the Body = J}3v3%:7 — r192v2 = ,60199385804824627.

3. A Solid of Twenty-four Ifofceles Triangles, Fig. 24, 1, 2.

Is compounded of fix fquare Pyramids, each of whofe Sides are four Ifofceles Triangles,
and a Cube whofe Bafes are the fame with the Bafes of the Pyramids,

It may be cut out of the Cube, Fig. 2¢. whofe Sides DC, FM, GE, &c. "= *)v/é
= 1.224744871391589 &c. Bifett every Side by the Lines IH, OP, IK, LN, LM, RO.
Set off Ob, Oq, Pe, Pd, HT, HS, 1V, IW, KI, Km, Ng, Nf, IZ, La, MY, MX, Rb,
Rk = Lbv6 — +hY3 = ,17935973280357520116C817. Dr;lw the Pasallels dq, eb, VS,
WT, Vm, W1, gz, fa, ZY, aX, hb, kq. Join Ib, le, VO, OS, Va, Qa, &c. Cut
off the Prifms OAVmMGR, IAbhGK, OAafBP, bALNBe, and two like thefe off every
other Edge, finithing the Body by Twenty-four Setions.

But
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But it may alfo be cut by four Seftions fewer, and with lefs Wafte, out of the Paralle:
lepipedon, Fig. 26, whofe Breadthand Height NE, KC, MN, CD = b = 1 ; the Length
ED, AC, MK = 5 — 2v3 = 1,239313674927475902315. Bife€t all the Sides
with the Lines, HF, BG, 1P, OH, BQ, LL

1. Make HS, FR, 1V, LT, Pz, Od = $b¥'3 — 16 = ,077350269189625764509, and
HX, FW,1Z, LY, Og, Pe = 1¥V3 = b = ,3660254037844386467637. Draw the
Parallels SR, Xw, VT, ZY. Join XV, Zd, gz, Se. Cut off the Prifms XAVTCWX,
ZAMKYZ, SRDEeS, and another like thefe, whofe end is the Triangle gNz ; in all
Four.

2dly, Make Bm = Bk = Qp = Qf = Gb=Ga = 1/ 1—5v3=,108103863391 3773-
875 5 and Hn = Fh = Iq = Lw = 3b — 3bv'3 = ,4019237886466840597, and Ir = Lu
= Ox =¢bV3 — 8b = ,1602540378443864676. Draw nk, nr, tk, mh, mu, pq, qx, fiv,
Cut off the Pyramids nkArn, hmaCh, pqxMp, fwk/, and Four more like thefe, off the
oppofite Angles; in all Eight.

2dly, Make Gt = Gy— By = B = /15 — 53 = ,5405193169468869375. Draw
mt, ky, py, [, and mZ, Ze, gX. Cutoft the Segments thZeg, 3kYCDy, .J/MgX¢,
ypKCWy, and Four more like thefe off the oppofite Angles; in all Eight: By thefe
Twenty Seltions the Body may be compleatly form'd.

The Bafe of the Trianglefy =i — V3 = ,715518083829762571.

The Side of the Triangle 2 = ay =bv 1 — V3 = ,56971354157774615355,

Radius of the Circle circamftribing the Triangle = & = V'3 — 1b = 366025403~
7844386467637.

The Perpendicular ax = £5V3 —b == ,4433756729740644112737.

Radiuvs of the infcrib’d Sphere = b =,5.

Radius of the circumficribing Sphere = b1 — 393 = ,6196§68374637279511575.

The Area of the Triangle = -',b*v305 — 174V3 =,158621655971567007247367255.
_ The whole Superficies = 2bbv'305 — 174V3 = 3,806919742217608173936814112,

The Solidity of the Body = 1bbby305 — 1743 = ,634486623886268028989469-

o19.

4. A Solid of Thirty-two Triangles, Fig, 27. 1,2,

Confifting of fix fquarePyramids, the exterior Surface of each of which, being four
Ifofceles Triangles, whofe Bafes compofe Eight equilateral Triangles.

It may be cut out of the Cube, Fig, 28. whoftSides DC = BC = BF, &c. are =1bv/'6
= 1,224744871391§890491. Crofs every Bafe with Diagonals, as BD, AC, AE, GD,

GB, AF, &c.

1. From every Angle fet off twice upon all the Sides 153 — 1v'6 = ,252652968088-
64412221, viz, AY and YK, AV and VH, Aeandel, BL and LO, BX and XP, Bw and
wa, &c. Draw the Lines AP, AR, Ar, Am, Ah, Aa, BS, BH, BI, Bg, CQ_, CO, DT,
DK, DI, Dn, EQ, Ec, Gq, GH, GK, Gb, ¥O, FC. Cut off the Pyramids GDARG,
BDIAB, GBHAG, and three more like thefe off every of the other Angles; inall Twenty
four.
2dly, Draw the Lines LM, LN, MN, YW, YZ, Vu, Vp, X/, tl, de, efi kw. Cut
off the triangular Pyramids NLMAN, ZYWBZ, pVuDp, defGd, and Four more off
the oppoﬁtc ngles ; in all Eight,

But
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But it may be cut with fewer SeCtions and les Walle out of the Parallelepipedon,
Fig. 29. whofe Length CE, AD, MP = :bV6 = 1,22474487 &c. Breadth DE, AC, ML,
= bv'2 = 1,0606601717798212866: Height LC, MA, PD = ) = 1. Bifc& everv
Side wich the Lines BH, FG, FW, OK, 0Q, BN. :

1. Make FR, GS, Wx = 1y, =,3535532905932737622. Draw the Parallel RS-
Join RO, xK : Cut off the Prifm ARSDQO, and another like it, whofe cnd is the
TrianglexLK, i.e. Two.

2. Make FZ = GW = w¢ = 1}y — »1767766952966368811, and KI == 05, =Qa
= b — L2 = 133981137949149963240. Draw the Parallels WZ, y»: Join ZlI,
3¢ : Cut off the Prifms wECIZ, ¥APM{y, viz Two. .

3. Make BY, BX; CT, EV, Hd, Hm, N+, N, Af, De = V6 = ;102062072671-
§96575409. Draw Rd, Sm, Rx, R/, /7, Sy, xe, Cut off the Segments RACLx, xM7/ARx,
ePDSxs, SmES, viz. Four exally alike.

4 Make Oy, Q€ = 1) — ijy/o = 121966991411008235670;5 and K: = 1ij —
— %0¥2 = ,459952844872869908101, Draw XV, YT, compleating the Triangle x¢l.
Join Yy, ps, XE, Cut off the Segments TYAu:CT, EDXVED, and two more like thefe,
off the oppofite Edges ; in all Four.

5. Make Fa, G, W — Jby'2 — 3 — 14874368670764581677. Draw the Paralle}
af: Join K, 0. Cut off the thin Prifin K«CEZe, and another like it, whofz end is the
Triangle OM4, 7. e, Two,

6 Make Hf, Hb, Nr, No = V3 — V6 = »186613061978847128165 and Fi,
Ga, Wa=3b — 21bv2 = 10428932188124524756 3 and 04, Qa, Ky = ibva — 3
=,310660171779821286601. Draw ib, iy, fa, @A, Az, Ta, Cut off the two triane
gular Pyramids biyCb, faEf, and two more like thefe, off the oppofite Angles, viz, ©MAz,
rra 5 in all Four.

7. Make Bo = Bt = Py =My = 11vV6 — V3 =,25665739499118464823 5 and
Fq =Gu= W, = 1) — by2 = ,0857864376269049212. Draw the Lines tu, te, vq,
Qp, sv: Cut off the two Segments $vAqaM$, swbFe, and two more like thefe, oft the
oppofite Edges ; in all Four,

8. Make Br,Bn = 1bv'3 + L hv6 =,39073720721077863634;and Ge, Fo = 5 by/»
— b = ,07650484370467680312; and Un, Qr = 26— W2 = ,21 966991411008-
329679, Drawre, ry, -no, ny, no. Cut off the Pyramids nnoAn, ersDe, and (Wo, more
like thefe, from the oppofite Angles ; in all Four.

. Make Bec = Bp = 44v6 — 24v3 = »3762305508602347824; and He = Hh
= 1hy3 — V6 = 2271164051341728502234 5 and Kz = O = Qv = 7bv 3 — 3}
» 3909\.}.625?6597319199. Draw ch, ¢v, pw, px, xz. Cut off the Segments apAxzCe,
heyDER, and two more like thefe, off the oppofite Edges; in all Four: So the Work
will be difpatch’d at thlrt)f Setions.

The Side of the equilateral and Bafe of the Ifvfceles Triangle = yo =4 1hv/6
= ,51137243559‘77945_2455-\

The Perpendicular of the Equilateral Triangle = tv'2 = »5303300858899106433:

The Side of the lofteles Ay —.1v2 =,468689571155672738765. lts Perpendi-
cular = JhV7 — 3V2 = ,3¢485196083731784375.

Radius of the circumicribing Sphere = V6 = 61237 ¢,

Radius of the Sphere infcribd in the Equilareral Triangles = w=.

Radius of the Sphere infcrib’d in the fofeeles Triangles = WOV + 59 2= ,5282893-
58642883532505.

o The
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The Area of theEquilateral Triangle = -2 b*v3, OF all the Eight = :0V3= 1,299 63,
8105676657970145 5.
The Areaof the llofteles Triangle = 7r0V7 —avV2 = 108650779784688509112435.
The whole Superficies = 1b*3 4- V7 = av2 = 3, 906556820509152188844.
The Solidicy of the Body = 16bbv2 4 2bbbV6 = ,675785677717955555103.

5. A Solid of Thirty-fix Bafes, Fig. 30.

Comprehended undér twelveR hombs and twenty-four double Semi-rhombs. For the form-

ing it prepare a Parallelepipedon, Fig. 31. whofe Length DE, AB, HG = /v2 =
%= 1,0606601717798212866, Breadth and Height GF, AD, FE, HA = 6 — 1. Bifeft
every Side with the Lines M1, LK, OM, NP, NR, QL.

1. Muke Kd, KZ LY, L, Q¢ Q= Lhv2 = ,3535533905932737622. Dnaw
the Parallels YZ £d, YE, ¢p.. Join YM, ¥N, ZI, ZR. Cut off the Prifms YZEPNBY,
ZdDARZ, EYBMOGE, plIAHE, and Four more like thefe, off the oppofite Edges; in all
Eight.

2. Make Mk, Mg, 1X, If, Nu, Nz, RO, Rm, Pr, PJ, Og, Oy, =xb = ,25. Join 8 K, g4,
Lk, Lz, zk, Lf, L8, Qu, uy, Qm, XK, ¢ Cut off the triangular Pyramids kLzBk ,
KeJEK, OLAAD, QuyGRQ, and Four more like thefe, off the oppofite Angles s in all
Eight.

E)g. Make MS, M,, IW Ih, No, Nx, R, Rc = *.4 = 0833333 &c. and MT,.
Ml, le, lo, N7, Nq, Ry, Rt = 50 = ;4166666 &c. and MV, My, 1b, Iy, Np, No,
Rr, Ra = 70 = 453 and M=, Mg, Ia, Ig; N, Ny, Ri, Rx = 2b = ,15. Draw
the Lines on, Se, Th, Wl, cr, nq, xt, os forming the Khombs aTZO, &c. Join 2b, aV,
pi, J1, 5, qV, pT, &e. Cut off the Segments JBSeAtf, xBgbAtx, quAaVq, piAhTp,
and Four more like thefe, off every of the other three longer Edges ; In all Sixteen : Forms
ing the Body by Thirty-two Seftions.

The longer Diagonal of the Rhomb 4% = 1lW2 = 707106781186 5475 244-

h The fhorter Diagonal of the Rhomb and of the Semi-thomb =16 = +b=,23333333 &¢.
I The Side of the Rhomb, and longer Side of the Semi-rhomb = or = V29 —

= ,39086797998528§796213. 3
i The longer Diagonal of the Semi-rhomb = J}v2 = »5303300858899106433. The
| fhorter Part of it = 1bv2 = 196776695 &c. The fhorter Side of the Semi-shomb
= .Lbv34 =,2429563289518875196197.
The Radivs of the Circumfcribing Sphere 16v'6 = 61237243569 &,
1 The Radius of the infcrib’d Sphere = 1= 5.
The Radivs of the Sphere paffing through the obtufe Angles of the Rhomband Semi-
thomb — 10V 10 = ,5270462766947298886665.
The Ra'ius of the Sphere paffing through the other obtufe Angle
=4bV2 = 52033008588991c6433.

of the Sen@-rhomb

i ‘The Area of the Rhomb = b2 =,11785113019775792073.

| The Area of the Semi-rhomb = -,*V'2 = 0883883476483 1844055,
The Superficies = 5bv2 = 3,535532905932737622.

}} The Solidity = 1 div2 = ,589255650988789603665,

6. A Solid

\
H
i

ey




of SorLip BoprEes, ¢, 79
6. A Solid of Forty-eight Bafes, Fig. 32,

Comprehended under Twenty-four Rhombs, -and Twenty-four Semi-rhombs, which
compofe Six Ottangular Figures likeabhc defg, Sch. 32, ’

It may moft commodioufly be cut out of a Cube, Fig. 33, whofz Sides DC, LB, KE,&ec.
are = 3bv'6 = 1,0886621079036347103. Bifett every Side with the Lines FG, HI, IQ,
Op, ON, MF. .

1. Set off from every middle Point on both fides it 20v'6 = +40824829046386301637
=GR =GX=IS=IW =FT=FY =HV=HZ = Ow=0y = P« = Pz = Qk,
= Ql = MZ = Mg = Ny, = Ns: In like manner fet off ;4 bv6 = ,068041381743977-
169395 = In = I = Fr'= Fa = Qo, &c. Draw the Lines YZ, WX, ST, RV, 1., Sy,
Ge, kw, zW, Ty, wh, Yy, &c. Join Sr, So, oT, yr, &c. Cut off the triangular Pyra-
mids rASyr, SoATS, "ATyy, and three more fuch off every Angle 5 in all twenty-four,
making the Planes of the Rhombs.

2. Set oft from every middle Point both ways .4.bvé = ,2628873693012115701
= Gp, G/, Fu, Fq, Hr, Ha, le, In, P2, Ph, Qu, Qm, Ox, Oc, Mg, Mb, Nf, Nd.
Draw the Parallels qp, uf, nt, ea, x4, ch, wn, me, xd, cf, gq, bu. Join ql, Oe, Ix, eF,
Ogq, xF,&c. Cut off the Prifms eAONDae, xAIHDdx, clﬂ PBpq, xAFGBYx, and two
more fuch oft every Edge; in all twenty-four, being the Planes of the Semi-rhombs.

The longer Diagonal of the Rhomb = 15v3 = ,5773502691896257645.

The fhorter Diagonal = 36vV2 = ,3535533905932737622.

The longer Diagonal of the Semi-rhomb = jbv'1s = 143033148291193520946438.

Its longet Part extending to the fhorter Diagonal = [ hv1s — 33227486121839514-
070982, The fhorer Part — %0V 15 — ,107§8287072798380237.

Its lopger Parr extending to the Perpendicular from the Center = %0v 15 —,2581988~
8974716112567862 The IhoIter.Patt = HVI5 =,1721325931647740837856.

The fhorter Diagonal of the Semi-thomb = . bv6 = 1204124145231931508187.

The Side of the Rhomb, and longer Side of the Semi-rhomb = V66 = 43385071+
goorg3résoigorgrs. The fhorter Side of the Semirthomb = . bv114 = 1pv:?
= ,1489417402050501153446.

Radius of the Sphere inferib’d in the Rhombs = 14 = 5.

Radius of the circumﬁ;ribinESphcre = 3bv2 = ,57735026918962576450914878.

Radius of the Sphere inferib’d in the Semi-thombs = 26V 15 = 2:516397779494322+
29}'&3&5 of the Sphere paffing through the obtufe Angles of the Rhombs and  Semi-
thombs = 3b¥2 = ,5303300858899106432:

Radfus of the Sphere paffing through the other obtufe Angle of the Semi-rhomb
= 3bv6 = ,544331053951817355156,

The Area of the Rhomb = _hsv/§ = 102062072615965754094.

The Area of the Semi-thomb = _* by/10 = ,043920523057894157388875.

The Superficies = V6 + 1510 = 3,503582206172637875535678.

The Solidity =+0*Vé = ,589691975114468801426.

The remaining fix _folid Bodies,being much more elegant and beautiful than the former,
and nece(Tarily reqnirmg a fa[‘ more intricate and difficule Culcuimioa, though the Profe-
cution thereof in Surds, in feveral of them, prov’d almoft infupportably tedions where
they amount to Quadsinomials, as they do in all the three firlt (fo: that it might i;aw:

€en
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been carried on ‘in Numbers with greater Facility and Expedition to 25 of 36 Figures)
yer have 1 at length, with Labour and Difficulty enough, wreftled through it. To evidence
rhe Truth of this Affertion, and illuftrate the Method of thefe uncommon Operations, a
Specimen hereof fhall at the latcer end be fubjoin'd in an Example or two.

7. A Solid of Sixty Ifofceles Triangles, Fig. 34,

Comprehended under Twelve Pentagonal Figures like that a b cd e, each confifting of
Five lfofceles Triangles whofe Bafes are ab, be, ¢d, de, ea. This Body approaches che
neareft of any to the Regular, differing only in one fmall Circumftance fcarce difcovera-
ble by a critical Eye. The mo&t convenient Method of cutting this Body is from the
Cube, Fig. 25. whofe Sides EG,; CP, NL, &c.are = bV + V5 —V ¥+ J¥5 =
= ,10125467941826174215820092. Bifeet every Bafe with the entire Lines DF, BO,
IK, and the prickt Lines BH, FM, Ql, alternately plac'd.

Firfl, From the Anzles fer off upon every Side AS, AR, AT, GX, Ce, Nx, 8zc. =

= 1y ire i =70 o VTN = 08042987684§71127459495 5 Of 1a-
ther from the middle pricke Lines fer off both ways BT, HX, FS, IR, Mx, Qa, &c.
= by o0 Ahiye w“f;ﬂ‘?“f-'ff% = ,42584052034759743619605.
I)ra_w the Parallels TX, Sx, Ra,ic. Join TI, ?B, R¥ : Cur oft the Prifins TAIK.GXT,
RAFDC:R, SABONxS, and one like thefe off every Edge ; in all Twelve.

Secondly, From every of the prickt middle Lines fet off both Ways
OV — Y5 = V4470 — 1986V5 = ,37830461824652536199809 = BV =HZ
=le = Q8, &c. and Y7L — Ty — V627510 — 273954V5 = BW, He, Ib,
Qx, &, = ,008451550211815891340806 5 or rather becaufe this Diftance is too fmall,
make AW, Ab, Ca, G, &c. = +bV185 —81V5 + V47910 — 21426V 5 = ,49781884-
6979492814950199. Draw the tranfverfe Lines Ve, WZ, ea. bg, &c. ¥rom the entire
middle Lines fet off 1hv/33¢ 4 '35V g — ¥ 178350 + 79530V § = Fc =Dy =1f=
= K2 = Bh, &, = ,4004210629586828534566875 and Fo =Dy =1d = K& &c,
= VT — IW§ — (V83550 — 36870Y5 = ,0945289513968154287767976,
Draw the Lines oy, cp, &, 4, &c. Join ob, Wd, ce, fv. Cutoff the Segments WAd(GZW,
VAf#G:V, 0AbECyo, cAeaCuc, and two fuch off every other Edge; in all Twenty-
four.

Thirdly, Make Fr, Bt, lu = 14V 35 — V5 — iv42350—8670V5 = ,29921741-
246179471821489, and Fm, Bf, Tw =3b/'3* — Vs — 1212 + %5 =
,:;60299860:;;16:4101492;andBk.Fth=-}f’V”'?‘°+'iw?—i‘?'&él'CD"'I'?CS"?WV?.
= ,14164067444512706956754. Join f, 11, If, mu, vk, km, qw, wt, tq. Cur off
the triangular Pyramids frAlf, muAkm, wAqiw, and three fuch off every other Angle 5
in all Twenty-four.

The Bafe of the Triangles = v} — Vs —V'5¥ — V5 = ,38675616846034061-
582810246 1 FESI S| ;

The Perpendicular of the Triangles = 40V '+° + 3V5 — 15 — b = ,288490641-
4946655915829869635, : =

The Side of the Triangles = by ™7 —1v/ 2% + V5 = ,34710668515193467323682.

Radius of the circumicribing Sphere = Vi =1V 5 — 1¥30 -+ 6Y5 = ,541945383
249 94171913147,
348164267894171913147 Radius
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Radius of the Sphere paffing through the middle of the Bafe of each Triangle
=2hyVis 4 V5 =—VI50 4 66V = ,5062703971913087107910046.

Radius of the infcrib’d Sphere = 'p = .5

The Area of the Triangle = .+ w375 = ‘¥’'v3 —3Y113910 — 42654y 5 =
— 3035?87?6?5102.8?81'};1.62699!92,.1_.1E‘.

The whole Superficies = gh*y* 175 —27y/c 2 3Y113910 ~ 426545 equal to
gj;._?gﬁcgo;.jrgIégégog;mgsr6c>6;f.

The Solidity Go{' the Body =thw=e7v +V5 =~ 3vi13910 — 42654Y5 =
1;;?S??é?;joﬁszﬂl?49269919;44;-

8. 4 Solid of Sixty double Semisyhombs, Fig, 26. 1, 2.

This Body, though contain’d under the fame Number of Bafes with the former, yet
differs valtly from it, both in the Form, and in the Method of Calculation 4 agreeing
only in the Difficulty and Intricacy thereof: Yet this much exceeds, though not in the
Nature or Degree of the Surds (which here alfb are Quadrinomials under double radical

.

Signs) but in the Length and Greatnefs ‘of the Numbers of which they are compos’d.
This renderd the Operation intolerably tedious, fince ere jt could be accomplifh’d, the
Figures would oft unavoidably arife 1o fifty Places or more, and could not be reducd
to a moderate Length, except by feveral fucceffive Divifions and Extractions of Roots:
yet afier all, feveral of them are not reducible 1o low 25 the former. This Body confifts
of twelve fuch Decagonal Figures as thatab ¢ defghik in the middle of Sch. 36, or
twenty like oklmnba 0. - :

It is moft commedioufly cut out of the Cube, Fig. 37. whofe Sides AD, Dc, 4F,
CF, GF, &c.are = bV15 —2v/5 — /10 — 2V5 = 1,0598584850445 1316673009586,

Bifeé the sides with the Lines 1H, PO, OR, HM, LN, NA.

1/, Make PQ, OS, NT, Ad, HY, MZ, &c. = V140 — s5vs _ 2V7025 — 211V §
= ,;20466055251134408771409, and HY TIL T e » i S X, OW, RU =
= '+ h¥ 2300 '_:_]9-1{5 — 2Y 1188365 — 202598V 5 = ~."-_9{':?‘3'6529258397.;:6-;:;1.
Draw the rarallels QS, ZY, T4, ba, XV@WU, &c. Join VS, YW, aT, &c. Cut of
the Prifins QSBVXAQ, baBTdCh, and one fich off every Edge; in all Twelve

2. Make Of,Oh,Pk,Pg,Hz, He,Ma,Mg,Nr, Ny, Ax,Aw=1lvgs—, oV §—avVé50—2
=,385016131526076456697,and Nm, Ln, H, Ia =ivVy554 20V'5—av 1 1930161y 5
= ,48876246451052509141409,and Hy, I, LI, No=14v365~146v; =03 T‘f‘*““s
= (2700124354964034676984. Draw the Lines f, kb, &2, o6, tw, yx, I, - os 2
oh, ry, fm, &c. Cut off the Segments khBonAk, ImB/gal, and two’ oo s Thats
oﬁ'-mf;ry of the other Edges; in all Twenty-four. _ ’_ o o

34 Make Hi, Mq E -;'-1?)\4;600 ' 23":71'/']' — 2V 17ro2

25 & 76390V’5 = 46331599649,
19487926247 5 andHu, MK = 14y 05" Ty 50—, ormes OISV =t

5C11g*?064008549453‘, i]”d (,]C, I{p — '!”/ & - IV Vias f-(.,. + 1528vs =
= ,4780560760300272329721 3 and Oty Rf = v 25 - Y5 - 4Y 125 + 38VS
':=,c.z?oggszggéz?ﬂtﬂg';lIG?R: Or becaufe this Extent is too {fmall, make Bt, G/
= VIR 60 —¥290 4 28y = 149786986252598388625407, Draw the Lines
L, of; qu, tp, tu, ci. Cut off the Segments ptluqGp, KiBg/GK, and two like theﬁ;

X x of

0937.
/
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off every other of the Edges ; in all Twenty-four 5 perfeting the Body by Sixty Seétions.

The fhorter Diagonal of the Semisthomb = by 1s — 1Yo i Y RO = AN o ain
- - ,32;5142835112+oéz386083;_ 5 iz gas g o

G S - 449b —376Vs
6£2::§T§T9 Clagonal = ri-bY7765 —482Y5— G = a383nn174575652-

The longer. Part of i, extending from the acute Angle to its Interfe€tion with the

thorter Diagonal = by " &7 — ’.J."V?_g_-- 2b = »2388840150249961735062634218.
275b— 376V¥y

The thorter Part = —

L]
64487487538694.

The Radius of the Circle paffing through the three acuter Angles of the Semi-rhomb,
which are equidiltant from the Center of the Body = by7 — WS — b =,175570504-
5849462583374119. . .

The remaining Part of the longer Diagonal extending from the Center to the obtufe

. p 876 =~ 375V
Angle = bV ifs + 2%V — —L—ﬁ?‘Ls = ,1627406699907066.
%{:a fi?]nger ‘:ldt? = W{:?[— Vs —3V1970— 278’5 = ,28062184914675696332550.
e oreer ol C:T—I-—L}‘l/sz o_—‘a‘_“'_iff — — 4 :
i ,191;78082076948559:32.5,?? = 'V §— 3V 105661319210 = 43669848002V 5
~The Radius of the Circumferibing Sphere = 0vT¢ = 2vs — avis — oV e —
= ,529929242522256508336504793. it A L

The Radius of the Sphere pafling through all the obtufe Angles of the Semi-rthombs
é_‘—_..;.Tw”-:r" —4305Y5 — 6Y5229965 ~+ 2338682Y5 =,5258179586786894775~

3957

Area of the Semt-rhomb:?.;,?b’v;snog;—:9:;894¢;~—w;g443=625534g—a;313955:. 184/5
= ,0554008709724955568920352234.

The Superficies = - %" 5*V7875005 — 2922894V 5
— 3,324052258349733413522113402.

The Solidity = 3e=bV7875095 — 202:84V's — 8v/7T544326250345 — 578 1 rr
= ,5540087097249§5568920352234. e

The Radius of the infcrib’d Sphere = 3 = 5,

b
e '1__};131,4-?305'0— 21158Y'§ = ;0994271595506 -

—_—

= 8Y1544326256345 — 678139662118y

9. A Solid of Eighty Triangular Bafes, Fig. 38. 1, 2.

Confifting of Twelve Pentagonal Pyramidal Figures like abcde o, eich
contain’d under five lfofceles Triangles, whofe Bafes ab, bc, cd, de, ea, &e. :re ?lfe tsi:gg
of Twenty equilateral Triangles, fuch as a f'b, intercepted betwixt the Pyramids.

D!r Ernay be moft commodiouf}{/cut out of the Cube, Fig. 39. whofe Sides AF AB
BD, EG,&c. are = 10V15 —10V3 = 1,070466269319269795826, Bifet Hvrs
with Iﬂc }lgin?sRLl, KH, KM@ PN, &c. i 2795 every Side

1. Make IR, LS, NV, QW, Kv, ME, = 103 — 3bV15 = ,3307922691248037488-
507252, Draw the Parallels SR, VW, v, &c. Join KV, RN, "1-79Cut5::>&"the'[3;?fm5
S.R-CNPBSQJ WVCK“HFW: and Onc fI.ICh Oﬁ- BI'FEI}[ Other Edg&; in 3-” Twelve.

2dly, Make 1Y, LZ, Ne, Qd, &c. = $hV3 — W15 — 20390 — 1745 = 25
902126013032825973 5 and Kf, Hg, Na, Pb = %4V3 - 4bV1s —50V435—18675

=,141-
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—,1410882804467420647593. Draw the Parallels fz, ed, YZ, ab. Joyn a¥, ef:
Cut off the Prifms baCYZBb, deCfgFd, and one like thefe off évery other Edgé ;J;n
all Twelve.

3dly, Make Ik, Kl, Nm = .,'..bv':g — b3 = 204440865524831148912. Join ki, km,
im. (;;Ut oft the triangular Pyramid kICmk, and one like this off every other Angle ;
in all Eight.

gtbly, Make Lb, L, I/, Ip, K&, RE, My, M3, Nu, Na, Qu, Qu = 10/ =775 =
= ,388869624727848820491 ; and Pu, K7, He¢, Nx, &c = 3V 3w .,]Iw:f]; —_
— Y T50— gﬁ_ﬁf_il_:_'—_'__ﬂ}@}'14903521762615'822 s and Pt, Ni, Ko, Ho, &c, = Wis
— b3 =—21bV30 «t—év’s.: 49;::?34;;1;4587;;:;9;;8. Draw the Lines np, by, Y& 0 wp,
A, xt, iu, pr, 7v, & Join xp, iff &c. Cut off the two Segments npCxtBn, h/CiuBh
and wwo like thefe off every other Edge; in all Twenty four, =) :

stb!}‘, MdkC Iq, Lﬁ, &C —_= :1631]'5'"‘"" —:—b?’} :i_b_‘i_li_' 61’3’ el _’] 1046911401199'
656212243 and L1, [o = £pv3 Vg —1bv1s + b‘v’;:,4_5}95’72:80100;162141g;
and Pz, Nz = +bhv30 — 6V5 + V3 — L1y = ,482840?862506194689889; and
Ny, Pe = V3 — WVis — bvas —6v5 = ,0223802320671380128487; or fince
this diftance is fo fmall, rather make Cy, Bs = 24y/y5 — Y3+ iV — 6V =
= ,5028528825924368850644262. Draw the Lines rq, ay, yq, Ro, ui, oi, Cut off
the Segments «{CofBs, npCyaBn, and two fich off every other i‘.dgt; in all Twenty-
four.

Obferving always to place the Lines of the fime kind in different Pofitions upon the
adjacent Bafes (as pn, Th and am xx and ¢0, #9) viz, thofe Lines whofe Interfe&ions
are in the Sides BA, CF, upon the Bafe ABCF, muft upon the Bafe BECD, be in the
Sides BC and DE, and on the Bafe CEGF in the Sides FG and CE, and vice ver/s,

The Perpendicular of the Equilateral Triangle = 0 — bV § = 2864745084375 7-
886384655

The Side of it, and Bafe of the Ifofeeles Triangle = 3V/3 — by 15 = »330792269~
1248037488507 :

The Side of the [fofceles Triangle = 109 —3v¢ —6y; — 5 =,292§2260173
49740420899, : S v

Thg Perpendicular of it = bV {1 — 1ivs — 5y — V= 124127492865528753-
60188. . 3 g i

The Radius of the Circle circumferibing the Equilateral Triangles = 15 — 15y
= ,190983005625052575897. ; 5 st

The Radius of the Circle which circumftribes the [fofceles Triangles is equal to

- 1673 —"‘.—".’_ _ - z
3by 409 — 163V5 ];ggl =5 =,1773277335583681767310,

The Radius of the circumftribing Sphere = 1jy'1g — L3 = ,5352331346595348
912998. e : ==

5'?The Radius of the Sphere infcrib’d in the Equilateral Triangles = 14 — .5
The Radivs of the Sphere inferibd in, or touching all the Ifofceles Triangles

=— 1h¥ 2c832 — 104y'5 404/ 1346 — vIE_ o r g
Lhy 2082 — 294y ;21 1/1341}___«_17._.,505004;399,0491);8-,.311?_

The Area of the Equilateral Triangle = 2:b0¥'3 — %.bbV 15 =,0473817763462397
2492066056, -
The: Area of the Hofceles Triangle = 25v% —4}v5 = VI78 = i1 tyy = 1039905~
94056640384925375. - The
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The Supetficics = %' 2 V3 —4v15 4 UV — W5 = V178 = 1Jiys =
P B / r Y5
== 3,341991960909025453628.

The Solidity = (f3x) 343 — V154 V39 — L1V's = ,§60992717988309620-

T
94557

e e S - -

10, A Solid of Eighty-four @uadrangular Bafes, Fig. 40. 1, 2.

1 This Body is comprehended under Sixty Rhombs and twenty-four double Semi-rhombs,
difpofed into Six Altral Figures, like that in the middle of 8th. 40. which, by reafon
they do not point dire&ly towards each other, feem near the Circumference fomewhat
diftorted; though as truly and regularly drawn as {0 narrow a Compafs would admir.
This may juftly be accounted as elegant and beauriful a Body as any of the reft, but is of
a far more intricate and difficult Derivation: Therefore the feveral Parts could not be
expreft in Surds, but I have endeavoured to lay them down in fuch analytical Terms as
are equivalent, and render it pofiible at leaft, if not eafie to continue them in Numbers
' to any Degree of accuracy required. That parucu}ar Term by which (or its Powers)

L

—————

all the reft are expreflt, is truly reprefented by x = 4v19 + 3V33 —1¥19 —3V33 —
= ,419643377607080566275926282326, and xx = ,17610056426947880725475085-
17866, and the Powers may eafily from thefe be conrinued to any Degree 5 for{ — xx
= x3, and 4x — a3 = x4, and ix* — x+ = x5, &c. Butl have ordinarily us’d none but
| thofe above, except Brevity rendred the others more eligible, fince they may at pleafure
\ be varied, and others either of a lower or higher Degree fubftituted.

To cut this Body from the Cube, Fig. 41. whofe Sides ED, FC, AG, DC, &c. are
= Vaxkl -+ 25 — 4%* = 4x*V4x + L = 1,039697137978998084902646. Bifett ever
: Side with the Linesqll{, H?Vl, NL, HP, i[l:. i Sk e . y
; 1/, From the middle of every Side fet off both ways ¥ 2xx4x* = £ = 1872¢82121-

97048481954417 = IV, KX, HQ, MS, LR, NT, OW. Draw the Parallels VX, QS,

b RW, RT, &c. Cut off, the Prifms SQBRTCS, XVBRWEX, and one like thefe off
- every other Edge 5 in all Twelve. —
\ 2dly, Make 1Z, OD; Ke, He, My, &c. = vV25%x2x + 10x* — I = ,0§18804691708-
074849494589 3 and KY, Le, I¢, He, M{ = vawxgx + 65° — £ = 2154516577224
568345414503 and La, Kf = vaxxax + 3#* — 1= ,26314052923§577333043929 5
and Ob, Tg = vamxi — 2% — 7x* = ,392110421012234652257849. Joyn ZY, Za,
ab, cd, cg, gf- Cut off the Segments YZBabEY, dcBgfEd, and o like thefe oft

every other Edge ; in all twenty-four.

2dly, Make Hk 1q, Lm = 1V 25 =,458062974713674367655327 5 and HI, Ih, Lp =
Vauks + axi—1= ,1136414252145602138999575 5 and Hi, In, Le = V'2xx} -+ 24*—25%
= o1183119270666259225846387 3 or becaufe this‘Extent is too fmall, ler Ei, Cn,
Ae, be = yox x 35 — 45> = ,50801737628283544919285914, Draw the Lines kb,
ke, €b, iq, gp, pi, ml, In, mn. Cut oft the Pyramids khBpk, iqBpi, InBml, and three

Ph

like thefe off every other Angle ; in all twenty-four.

4thly, Make Te, Kx, Lu, Oy = v2x x 3 — 2x — 2x> = ,28263595522328947895-
9374 5 and [;)E: lt__'—‘il"i-x_x 3 — 2% = 10X* = ,3661 82?0‘;342866882705368;75 and
1 Ks, Lo =V2¥ X 6x — 2 = 47442522753241912698389708. Join Xt to, ow,yu,
. ur, rs. Cur off the Segments woBtxEw, stBuyEs, and two fuch off every other Edges
.‘ - in all twenty-four. 53
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Or, to avoid the Confufion which the Multiplicity of Lines may occafion, after the
former Sixty Se€tions are made, there will remain a little Square like thar raea, inthe
middle of every Bafc of the Cube (in all Six.) From the Angles of each of them draw
Diagonals, from the Extremities of which draw Lines on the contiguous Planes meeting
in the neareft Acute Angles of the Rhombs before formd, whereby four {mall triangular
Pyramids may be cut from every of the Squares ; in all twenty-four ; forming the Se-
mi-thombs, and finifhing the Body, '

It may alfo_be otherwife cur out of the Parallelepipedon, Fig. 42. whofe Length DE,
BA, HG = V25X I 4 2% — 4x* = 44/1 — 7% = 1,0396971379789980849026 ; its
Breadth BH, EF, and Height BD, GF = 1,. Bi& every Side with the Lines NK, IM,
Kp, OQ, LO, RL.

1. Make I¢, Rf = vax x 5123571 = 2490438064728731567504, and Md, Te
= i¥2x = ,438062974?!1674.367675;2?, and OX, PW = gx* — L = 1204402257~
477915229019003 ; and KT,Qa = 25 —: = 42392867552141611325518526. Draw
the Lines cd, _CX, “XJ, fe, eT, TW. Cut off the Segments dcAXaEd, feAT WG/, and
one like thefe off every of the other fhorter Edges s in all Eight.

2dly, Make MV, Iy, Ir=v25 x 1 —&x — 227 — ,209019168240801210904915 3
and Oo, Pz = 1 ¥+ 25 — 6a* = ,28268:3689972882390::347 ; and QY Kx = 6x
+ 2x* = 1= ,370061394381441012165059. foin IV, yR, lo, Yo, zx, x;r. Cut oft

&

the Segments VIAoYEV, zxAyKGz, and one like off every fhorter Edge ; in all Eight.

3dly, Make Kg, Lp, Np =vxx 9—-—;—_-_—?—:;—— =,05026679523§98309798468 ; and

— 2K — 21yt

cax X 208 =23

Ni, Ok, Ky=va x5 2 = »26400715814169498101183375 and O], Nm’

4% =1 ix

L 2 =275048449677254651382785 5 and Kn, Lb = 18¢ 4284 — 1y —

e : 2T 4x
=,40352506075108761372092. Join ig, g, 1b; pk, kn, nm, Cut off the Segments
igAlbBi, mnAkpBm, and two like thefe oft every longer Edge ; in all Eight.

4thly, Mike Kq, Of = 4x + 6x> = 1= 123517689664519510863221. Join Iq,

qfs 1/. Cutoff the Pyramid IqA f1, ‘and one like it off every other Angle; in all

sthly, Ma};?:)z,l_p( =V x ‘i’%: ,084617702§00262803901865 s and Kw,
Qe =VaX T = »298258065405974688576257; and Tn, Rp = 4xWax —
= ,113641425§21456021389996; and I, ME=2xvax = 3322660§934553614248048%.
Draw the Lines £u, vy, 32, Jt, tw, w{, Cut off the Segments PulyaEp, dtAWG
and one like thefe oft every thorter Edge; in all Eight, '

éthly, h-i_.l_k_e_m__:f Vx x ...\._FGI‘,L oy = s112666174399298896007295 5 and Ks =
qa 29x"— 8 TrEy
=R XS e~ g — 2922§§709826206261 370695 : Or, becaufe this Extent is fo
: P B e A e e
fet By be = vx x "S=@¢—30x* o ;

fmall, LS = Si— gt = ,4774429017279373862930475 and 18 =
= xugxz,gﬁqq.q.ﬁla?j2}lc-:%:_:-gggg_[;gggl Join €3, 9a, as.  Curt oft thetriangular Py-
ramid e¥Axs, and one like 1t off' every other Angle ; inall Eighr,
— Ay B = 10 )
Aale , L= YRR —

7thly, Mak_c_(_n_, P = v R o5 3
qu— = Vax ':;P.'__l_:.i}';.;\—'"’-—' = ,100292 '.'5)9&}'.’_'89‘-_O.’1-.?:’)'lC'C.-CS; and Ix, Rf = xv2x

ox = 3 S i 4 &

Y y ,384:

=,39589014143103397608255 ; and KS_
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»38444618771118609960087. 'Draw ‘the Lines Me, xn, wr; 1%, 1S, Se.  Cut off the
Seaments MxAnrEM, pSAIEGu, and one like thefe off every other fhorter Edge; in all
Eighe,

8thly, After all thefe ¢6 Setions are difpatch’d, there. will remain in the middle of
the Bafe AGKE, a little Square, and another in the Bufe'e fipods; .o pon which Disgonals
malt be drawn, &e. and four fmall Segments cut off: eitheyfresitis dire€ted in [f]t:aqlh S
of the former Method, amounting to Eight more, being Semi-rhombs. '

otbly, There will ftill remain Sixteen Quadrilateral Planes like ADBE
every of which, from the Angles B and A fer off Al = BK = 2x3v2 = 22090191624
o8cra1o9o34. Draw the tranfverfe Lines AK, Bl, and the like on every of the Planes,
by which Sixreen fmall triangular Pyramids may be cut off, forming 10 many more of
the Semi-rhombs, and finifhing the Body by Eighty Setions.

The longer Diagonal of the Rhomb = vj — 2x = 14008905646¢06636424.

The fhorter — Véx* — & == ,237914661626543823.

The Side of the Rhomb == ¥'ix* — {» = ,2330861595004686804 3 which is alfo the
longer Side of the Semi-thomb. 3

fts longer Diagomal = V¢ — 55 — 1652 :5‘?229_12;699;5:55go:]”(:_

s Fig. 45. upon

The greater Part of it = vax>— 1 4 V3%, — 20+ = ,22293347104547502859,

The {horter Part = ¥/3x — 7a* — V-4 = 25+ = 06619422851617705256.

The fhorter Side of the Semi-rhomb = v + ix — 5
3c882251780855. k -

Its fhorter Diagomal = VI — x — xv/2x — 453 =

P = ,12935158748470502802.
Radius of the Sphere inferibd in the Rhombs = 14 = T48470503803

P+ Y5~ 8xt = ,002545-

. . TR ! - — pa7Y7 = 2l — 46x° i

Radius of the Sphere inferib’d in the Semi-rhombs = WA = 507023
720525049176094. o

Radius of the circumferibing Sphere — v — 1x — »53868201306193593715.

Radius of the Sphere circumferibing the obtufe Angles of the Rhomb = ‘xv/ =
== 45139§6074§3771592802902." - >

Radius of the Sphere paffing through the other obtufe Angle of the Semi-rhomb
= ¢/ — j0Ox? i Lx = 15‘1934.3768080:105?0433-

The Area of the Rhomb = y7x + lx —1 = .0476888715121204988975.

The Area of the Semithomb = Vi 4 & — Jx* =1v/889x% -+ g30% — 337 =
= ,0187642292557926292446.

The Superficies = 6oy \’ T =1 24VE &~ Ix> — 1V 88gx® 42&:;;34,'-}
= 3,311674022926253012812.

175x" =133 — /1863845  —1°133
Pt 1 et 0 {1

N =35257

= .553135122856100966628.

The greater Parc of the longer Diagonal of the Semi-rhomb extending from the

acute Angle to the Perpendicular from the Ce o S e A
gy il Y mer = »179420749425
{.-:m_}.:l_?':':f.;. Thelefz = TG Sl Ll

s — 5% = 165 — »11070695013603113832.

11, A Solid

T T e gt ST
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11. A Solid of Ninety Quadrilateval Bafes, Fig. 43. 1, 2, 3.

This Body is contained under twelve Decagonal Figures,likeabcdefghik in the mid-
dle of Sch. 43.(1.) each ot them compos’d of the Five Semi-rhombs bdfh k @, and
Five Rhombs interecpted, a,¢,¢e; g, i: Everv of thefe appertains alfo ro another of the
fame Figures, fo that there are oniy Thiuty Rhombs, but Sixty Semi-rhombs very little
differing from the Rhombs in Size or Form. This Body may be moflt commudioufly
cut out of the Cube, }iff 44. whofe Sides B 1I., bH, GE, &¢. are all = b =1. Ulf\.:f_

g z : o el 3
every gide with the Lines {K ’.".h*l.J RP, OL. 1T, PQ

1. Make KW, I8, QA, Pb = 3b — 1iv's =,190983c05625052575897 3 and RZ,
PV, LY, Md = ,22360679774997896964 == .bvs. Draw the Parallels WS, ZV,
Yd, Xb. Join SV, XY. Cucoff tn= Prifms ZVD3WBZ, dYDXbHd, and one more
like thefe off every other Fr‘gu; 1all Twelve,

2. Make Kh, if, Rg, P2 = !5 — b= ,1180329887498948482056. Join Bf, Dh,
Dg, B8a, af. Cut off the triangular Pyramids BaDfB, DgBhD, and two like tiiefi
oft every other Edges in all Twenty-tour.

3. Make Lk, Li, Mm, Mq. P, Pe, R¥, Re, 158, 10; TA, T2 = b = 16666, &,
* q . .. 2 2 * D ~ o i e iy Y I’ - 1
and L, Lt Mw, Mp,Pn P8, RZ, R(, 10, I=; TH, T = J0V'§ = ,3726979962409649494.

Draw the Lines kp, /q, Wi tm, forming the Khomb ABCUD : Draw alfo Ce, ', 28 £y,

and @A, A®, I'Tl, =%, lorming Khombs on the other two vifible Bafes of rthe Cube (thefe
being drawn chiefly to ihew how tI;a.}-,‘u::d likewife al]l the other Lines, muft be difte-
rently placed upon e contiguous Bafes.) Make Pi, Qz = }}b — . L0V = ,279982-
1111842658695 and Pu, Qy =1 2b — +ilbvs = ,457980322302692445. Joiniy, ik,
vz, ur. Cut r_'i} the Segments yiDkpEy, zu DimEz, and two like thefe off every other
};dgﬂ . inall I‘th,.[‘:.'-fuLI_r.
4. Make Le, Me = b — 3 J/¢ = 0239946323
b -+ 0V5 =,4320107332894404784; and Pn, (
~59092¢ SP'LQC,T.'JILJ 53 and PO'-. r = I"b _— -:U_-J{"VJS' — ] :248501 251 93 190421 §10% 228,
Draw xu, &3, oA, 0X, nr, n!" Cut off the “Srgtm‘nrs rnDe3Er, AoDxxEa, and twolike thefe
off every otner Edge ;s in-all Twenty-four : So that the Body will:be perfeCted by Eighty-
four Settions. -
The longer Diagonal.of the Rhomb = b — 1/ s = ,3819660112501051517954
2060113

5§2797 ‘

; 508098, and Lx,
l_-’t = i b — ..",.FWS" — ,0905C 83-

The (horter Diagonal of the Rhomb and Semi-rhomb = Vg — b=
3(73'2',-3-5-8' £
The gide of 1:11cfixh_rl3__mh, and longer Side of the Semi-thomb = :{v33 — 14¥5 =
e A f_’.t}\;;i-;o?);?{)?{J—f"'(.()_.‘. 5 y
The longer Diagonal of the Semi-thomb = i — -2y § = ,33882600532899717-
7r6-i'-:-. - Gt e ; A ' _
The longer PJ!‘_} ;Df 1L 5= ,._."; = iy = ,190983c04625052¢758977- i
The {hortel = -7 g LS :V’i = 11'1_";0'_: 2966 1644601 2685 .

Pl 2. Side of the Sami v i %y ], e Q [n g+ o : ¢
T e thorter 91G€ O1 LOC d¢mi-rthomb = . |*"”" 735 =— 140V § = ,1.—_-._.io3k-4 lrf-.'; S1420"

4§ 4 ]

8

el

=

T4
&/

o

the Ciccumferibing Sphere = V15 — 503 = .5

Pl - . o, oot o o S Y & : :
The Radius of the infcribd Sphere = 15 = 5. |
“ 4 ~ e Tard T AR N S Bl N TR RS ) 1 A i Vel il
R 1divs of the Sphcre circumicr 1bing the obtule ' of the 5\11*.\[117..12; = 1V — ¥ 5
— s 1049991 86806741 400 1741914217,
) | e be . Berrviem e e oo e A, | LN aat 3 O - , TP
The Radius of the Sphere circu nicribing the other obtufe Angle of the Semi.-rhombs=
=Y 4 2V5 = 152139960928395464559862. The

D Te———
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The Area of the Rhomb = 1bbv's — 1bb = ,0393446629166316160681956114.

The Area of the Semi-rthomb = J.b*v § — 3-30* =,034900997927612208879792312.
The Superficies = 225V g — %5 b* = 3,27439976215568101483240704.

The Solidity = "22bsv/5 — 35153 =,545733293859280169138901173.

12. A Sulid of One burdved and twenty Quadrilateval Bafes, Fig. 47. 1, 2,3.

This Body comprehended under Sixty Rhombs and Sixty Semi-rhombs, confifts of
Twelve Decagonal Figures, like abcdefghik o reprefented in the middle of the
Draught (1) (compos’d of Five Semi-rhombs and Five Rhombs) evidently diftinguifh’d,
and not at all interfering with each other, being furrounded with feveral Rings or Chains,
each confilting of Ten Rhombs connefted i, the acute Angles, which apparently di-
ftioguifh this Body from that of Ninety Bafes, to which it bears a near Refemblance.

It fcarce need be fuggefted, that it cannot, without great Inconvenience and Confufion,
L' be cut immediately out of the Cube, fince the Lines muft unavoidably be fo numerous,
as with the utmoft Care and Caution fctarce to be diftinguifhable: 1 have therefore rather
chofen to perform it ar twice.

Let the Sides of the Cube, Fig. 46. AL, BF, HG, &¢. be = 0¥2 — 3v5 = 1,051462-
224238267212052. Bife€t every Side with the Lines IK, MN, NP, LO, OR, IQ.

[ 1. Make NV, MW, Qa, Lb = v — %¥5 = ,262865556059566803013 5 and

| IS, KX, Rw, Ou = 1y% — (V5 = ,1004057079431136399. Draw _the Parallels
[ VW, uw, XS, ba. Join Vu, Sa. Cut off the Prifms WVDuwEW, XSDabBX, and
A one more like thefe off every other Edge; in all Twelve,

adly, Make IT, 1U, KY, RZ, Nk, Nc, Pm, Pqg = Wi = 3v5 = 3249196962324
90632615587, and Oe, Id, Lh; Qp = 3bV5 — 2v§ = ,29061701120212687456; and

Og, In, Lf, Qo =4 I —3V5 = ,4702282018797850333496. Draw the Lines ZT,
YU, gh, fe, cq, km, np, do. Join Ue, Tg, cd, Kn. Cut oft the Segments YU DefBY,
i ZTDghBZ, and two more like thefe oft every of the other Edges; in all Twenty-

tour.

i ~ 3dly, Make Ix,Ts, K&, Ka, Ng, Oy = 26V % — Y5 = ,4016228317724545597 3 and
r 1z, Of, Na, Ny, M{, M§ = V5 — 2V5 = ,14530850560106843728 3 and Ot, Nu,
! Ir = bV — S5V5 = ,0474051448071308127023.  Join xe, «t, tx, and zv, vy, yz,

i/ and g, g, [r. Cut off the three triangular Pyramids aDtxe, zuDyz, s£Dfr, and three
more like thefe offevery of the other Angles s in all Twenty-four.
it By thefe Sixty Sections will be form'd a Body of Sixty Quadrilateral Bafes like ACGB,
¥ Fig. 48. upon every one of which from the Angles B and C fet oft bV 15 —13/5
= ,1648130623218083164636 = CE=BF. Draw the Lines BE, CF on every Bafe,
I _ wherehy Sixty {mall Pyramidal Segments may be cut oft, which will perfet the Body.
' The longer Diagonal of the Rhomb = V1 — 3V's = ;32491969623290632615587.
The fhorter = 3b - 1bVs = ,1909830056250525758977.
The Side of the Rbomb, and the longer Side of the Semi rhomb = 1bv'7 — Li¥/5
5_5 = ,18844582605994685792925. _ <
The longer Diagonal of the Semi-fhomb = -%0V*} — " T1v5 = [28554527666708-

; 7097807 R _ -
i The longer Part of it terminating in the fhorter Diagonal = V2 — 1lvs5 =
i‘ ';1.-@20]8‘31}2? 7062293499.

j i ~

L3
£

The fhorter Part thereof = 24y i3 — 5 /¢ = 115505490743584804278557

The
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The longer Part of it that terminates ina Perpendicular from the Centet = b5 — %Y'5
= 13;21?504307?922904_3_31_5_2}_ i

The thorter Part = 035 — 25v'5 = ,1303274721592948073216.

The fhorter Diagonal of the Semi-thomb = bV — V5 = ,1624598481164521-
63077935 :

The fhorter Side = 50V 727 — “57y5 = ,141208422808289895139.

T3¢
573111311913360-

The Radius of the circumficribing Sphere = V. — Lv5 = ,;

602569,

Tiw} Radius of the Sphere circumfcribing the obtufe Angles of the Rhombs equal to
-j--.’nf‘-,-:'_; 3ys = ,509036960455127213092.

The Radius of the Sphere circumicribing the other Angles of the Semi-rhombs =
2 W= b = ,518927530227215371747956

The Radius of the Sphere inferib’d in the Rhombs = 1h = 5.

The Radius of the Sphere inferib'd in the Semi-thombs = bV 15 — 45 =,502295 -
36670548913760844.

The Area.of the Rhomb = 36bv"*" — TV § i ©31027070086669761571518C7.

The Area of the Semi-rhomb = -L0*Vé7,9 — 29,9V5 = ;023194821138852783591-
3882. : e M S
The Superficies = 1502 — 12Vs5 4 LihWer,9 — 29,0V5 = 3,2
2395839413: b M

The Solidity of the Body = 36,5 — 2,05 + 25185 — 82v5 = ,54328273~
L pyy 14885 = 6429¢'5.

23135203330~

g

2459141959479535 = 3

&

Thefe Six laft Bodies, the Number of whole Bafes amount to Sixty or upwards, may
very commodioufly, and with much lefs Intricacy and Labour of Calculation and Deli-
neation, be cut out of a Sphere (provided it be truly formd, and rightly prepard.)
In order hereto, in the Sphere, Fig. 49. Plate ITL. Firft fix the Poles A, B. withas much
Accuracy as poffible, fince the Truth of all the reft depends thereupon. Next draw the
Equator DE, or the great Circle, which bife€ts the Sphere, whofe vifible Center is ei-
cher of thofe Poles A or B: Divide this Circle into ten equal Parts, of which Six Points
only, i.¢. Dy a, 4, f & E, appear in the Scheme : Through each of thefe ten Points
draw Meridians or great Circles coinciding in the Poles A and B. Hereby the Sphere
will be prepard for the drawing and forming Five of the Six Bodies, viz. all except that
of Eighty four BH‘F'S' i o o

The Five Meridians or great Circles laft drawn, are tobe thus divided (wiz. every Semi-
circle alternately alike, beginning the next always at the Pole oppofite to that where the
former was begun.) Suppofing the Equator DE divided into 360 Degrees and their pro-
per Parts, rakcfrfin thence, ot from a Line of Chords of the fame Length with the Radius

of the Sphere, 63, 26, o5® s and fet off AR = BY = AX = BZ = AW = BV, Seta
Mark upoR very of thofe Points (which will be preeifely Ten ) as here ®, Make BI
d

= AP=paL=A0= BS = Aaaaw 22, 38% =RH=YM = XK =2N=WQ

= VG : Whereby every Circle will bedivided into Eight unequal Parts, or fix Points will

be found in each befides the two Poles. , $ome
Fig. 49. The Diameter of the Sphere to_render the Altitude of the Body of Sixty

Triangies = muft be = Vig— v’s ——rw"gu- “+ 6Y§5 = :_c.':.-?Sgr."-jC.E-‘39-”?}2'3‘-?-‘?'_-"}"311“-

/r?; ne
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d “ i )

The Chords faited thereto muft be, for 37, z}, 385 = 34730662208 ; for 63 26, o58
»§6983497326. The thirty-two Points found as above, reprefent all the folid Angles of
this Body, {o that lefler Circles drawn through every three next adjacent Points, as
PRM, PMX, PAO, PXO, OXN, XNK, KNZ, (whofe Centers and Semidiameters are
eafily obrain’d from thole three Points in the Circumference) fhall circumftribe the fixty
Triangles,by which the Segments may be cut off, obferving to continue the Lines or Chords
on each Plane after every Seétion.

The Body of Sixty Semi rbombs may be thus delineated upon the Sphere. Bife&t
| the Arches of thof grear Circles which conneft every two mark’d Points that are neareft
| to each other, as the Point b bifets the Arch AR, and f;q,r,C, t, 3, =, the Arches RX,

RY, XY, XZ, YZ, BY, XA,&c. Thefe middle Points b, /; q,5, G, t,9, 2, & &c, fhall
r be the Centers, and the Diftance from thence to either of the next mark’d Points the Se-
midiameters, whereby all the fixty little Circles may be drawn, and the Segments cut
by them, continuing the Chords on every Plane: The Diameter of the Sphere to render

the Altitude of this Body = 1, muft be = V15— 2v'5 — 4¥10 — 2v5 = 1,0598584,

d ’ ' P d ) L]
_ 8504451316672 The Chords for 37, 22, 385, is 33960605802 ; for 63, 26, 058,
| 2557200457915, . 3 ¥ -
[ For the Solid of Eighty Triangles, the Diameter of the Sphere to make its Altitude

d [} 1]

=1, multbe V15 — 1v3 = 1,070466269319269796 : The Chord for 63, 26, 058,
| is ,562777298915. To delineate it upon the Sphere, the Arches of thofé great Circles
' which connet the mark’d Points being bife€ted as in the preceding, thofe middle Points
- b, /; g, 1,C,t, 7, &c. and the mar’kd Points will reprefent all the folid Angles of this Body;
I therefore if {mall Circles be drawn through every three of thefe Points that are neareft
| each other (whofe Centers and Semidiameters are eafily found) all the Eithy Triangles
will be circumferib’d, and Segments may thereby be cut, which will perfet the Body.

Tl For the Body of Ninety Bafes,the Sphere muft be of the fame Diameter, and the Chords

the fame with the precedin% of Eighty Triangles, and the Delineation the fame ; for ha-
d ving found the thirty middle Points, viz. b,/,q,r,C, t,3, «, &c. as above, upon every of

; them as a Center with the Semidiameter 20, 54, 187 taken from the Equator (or 1992~

06027792, fuch Parts as the Diamerter is 1,070466 &c.) draw thirty fmall Circles, and
cut off thereby thirty Segments, forming o many circular Planes: Through the Centers
, of every of thefe Planes draw Diameters, as ke, perpendicular to thofe Arches of great
It Circles which conne€t the mark’d Points ; and upon the Circumference of every one of

thole Circles, from the Extremities of the Diameter fet off eh = en = kq =km =
d

. = 19, 30, 145, taken from the Equator, or ,18132013665182457 fuch Parts as the
Spheres Diameter is 1,070466 &c. Draw the tranfierfe Lines em, eq, kn, kh upon
every of thefé circular Planes, whereby four Segments may be cut off from each, which
will perfe€t the Body.

The Solid of One hundred and twenty Bafes, to render its Altitude = 1, will require

a Sphere whofe Diameter is vz — 24 = 1,0514622242 3826%212. The Chords anfiyer-
d

d 4 Lr ' w
_ able thereto, are for 63, 26, 058 = ,55278628360; for 18, co, 00 = 316448493056,
i To delineate it on the Sphere, the Arches of the great Circles conneéing the mark’d Points :
.- heing bife€ted, as in that of 8o Triangles, and thofe middle Points again connefted by !
others
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other Arches, and thele l:lii"e&ed, upon the middle of every of thofe lefs Arches, as a

Center, with the Extent 18, 00, oo, as the Radius (taken from the Equator, or a Line
of Chords of the fame Radius with the Sphere) = ,16448493056, draw {mall Circles
which will be 60 in all : And having thereby cut off fixty Segments, there will appear
twenty Figures like that Fig, 51, confifting of three double Semi-rhombs obtruncated,
coinciding in the obtufe folid Angle at C, viz. AEGBC, BHIDC, DFKAC. Make AE,

Ry e
BG,BH, ID,DF, AK = ,1648130623238, or in Degrees of the Equator = 17, 42, 48:%.
Draw the Lines AG, BE, Bl, DH, DK, AF, compleating the Rhombs AMBC, BCDN,
DCAL. fle' thefe Lines the other fixty Segments may be cut off, finithing the Body of
120 Bales.

For the Solid of E_ighty four Bafes a different and fomewhat more intricate Delineation
is requird. The Diameter of the Sphere, to render the Altitude of the Body = 1, muit
be = 1,0773640261238718743 (in Fig.50.) Having found the Poles A, B, and drawn
the Equator MF, and divided it into four equal Parts,and fubdivided each Quarter into 9o
Degrees and their Parts, as the Capacity will admit, upon every of the fix Cardinal Points

A, B F M and C and its oppofite Point as Centers, with the Radius grd, 4';, 04‘;, ta-
ken from the Equator, ora Line of Chords of the fame Radius with the Sphere ( or
29471350790915 Partsfuited to the Diameter above) defcribe the fmall Circles SRVT,
};P?), GZH, IQK,NOL, and another oppofite to the firft, Having drawn the two great
Circles AFBM, ACB, pafling through the Poles at right Angles and dividing the Sphere

d :
into Four equal Parts, upon both of them, from the Equator and Poles,fet off 28, 3 1, 56?3,
or ,265492297339187 Parts of the fame Diameter = Fu = Aq = Mr = Bf,viz. all four
Points the fame way for dividing the fame Circle, 7. e. fbd h: Bat all the contrary way
for the oppofite Circle. Ex, gr, from the four Points laft found through C draw the Semi-
circles uCr, qC/, dividing the little Circle in R, S, T, V, its four proper equal Parts :

d . ]

Bt for dividing its oppofite Circle, the Chord 28, 31, 56 7% muft be fet off on the con-
trary Side, i.e. from F to w, from B to x, from M toy and from A to z: And Semi-
circles drawn through thefe Points w, y, %, z and the oppofite Center will divide that little
Circle alfo into its Four proper Parts. The like may be done for dividing the other Four
finall Circles : Yet if thefe Four Semicircles be truly drawn, two Points will be found in
every of the Four other little Circles, one of which in each is vifible in this Scheme, viz,
a, e g K from which rhe reft may eafily be obtain’d.

But fince there is no fmall Trouble and Difficulty in drawing thefe Semicircles truly,
»twill be much more eafie and expeditious, from the Interfe€tions of the Equator FM and
the two Eolules or Meridians AFBM and ACB with the little Circles, to fet off the

Chord 14, 54, ©7**, taken from the Equator or a Line of Chords of the fame Radius
( or ,1397108992657956 fuch Parts as the Diameter above) =bR = dV =hT =5 =
- Ga = De = Lg = Ik, &ec. obferving to fet off all thefe Four Arches the fame way
upon the fame Circle, but the contrary way upan every of the Four next it on all Sides.

lereby the Six finall Circles being diyided each into Four equal Parts, every two neareft
of thefe Twenty-four Points muft be conneéted together with an Arch of a great Circle :
Bife€t every of thefe ﬂrCl:IES, and upon the middleas a Center, with half thelengthas a Ra-

dius, which will be = 21, 50, 4333 = ,204143600308, draw Sixty fmall Circles, thereby
cut




P‘I:IMII[.
Fig. 53,

e o —

92 The Conflruélion and Dimenfions
cut off Sixty Segments, forming thirty-fix Rhombs and Twenty-four Figures like ADBGF
d p

Fig. s2. Therein make Al = BC = 22, 22, 254* taken from the Equator or Line of
Chords, or in Parts of the Diameter above ,2090191682408a12.. Draw the Lines AC,
Bl on every of the Twenty-four Planes, which complete the Rhomb ADBH, and direét
the cutting oft Twenty-four Segments more, forming the Twenty four Semi-rhombs, and
finifhing the Body of Eighty-four Bafes.

Befides the two different Methods already exhibited of forming thefe Polyedra, or So-
lid Bodies, wviz. out of the Cube and Sphere, Five of them may be cut out of other Solids
before prepar'd, i. e. both thofe of Sixty, and that of an Hundred and twenty Bafes ouc
of the Dodecaedron ; that of Eighty out of the Ieofacdron, and that of Ninety out of the
Body of Thirty Rhombs.

. 1. The 8ide of the Cube out of which the Dodecaedron muft .be cut, fo asto render
the Altitade of the Body of Sixty Triangles deduc’d therefrom = b = 1, muft be
= by’ — V5 — 150 — 30V5 = 1,27419001552016720019177. The Pares to be

fetofffrom the middle of every Side of theCubemuft be =16/ 27 — ' 2sy/s—10v 51— ' Ly §
= ,243348628901473921299106 = half the Side of the Dodecaedron, whofe Alutude
will be = V10 —V5 —¥30 + 6V5 — 1,0838907666963285257882428. The grea-
ter Part of the Diagonal of the Pentagon = bv'%f — Vs — V300 — 174¥5 =
= 1414009432785814923894776. Thelefler Part. = 102 — "iv5 — 4vV15 —6V5
=,334940666955256805946784. The whole Diagonal =25y ' 7.7 — 5 v/ ¢—=10¥ 1 § ¢ 5—6V5
=,748950099741071729841560121. The Radius of the Sphete circumf{cribing the
Dodecaedron = V16 — 75v5 — 30V f = 1iy/5 = ,681988716158867931571990.
By thefe Numbers the Fig. 53. Plate IIl. reprefenting the Dodecaedron in plano may
be truly drawn. '

Through the Center of every Bafe of the Dodecaedron draw Diameters parallel to
all the Sides, as HF. Todo this with greater Certainty, from the middle of each Side
fer off [H =L¥F = 1Y —7V5 = 4V51 = 135 = 168828819763 14908720015,
From every Angle fet oft upon the Sides bV 675 — 299vs — 2/ 33587 iTiviige
= ,208144956241766024013¢390 = AN = GM. Draw the Parallels NM, &c. Join
FN, HM ; whereby the Prifm HFNMGAF may be cut off 5 and two like this muft be
cut off every Edge, in all Sixty, taking care to continue the Lines

2. Inorder to the forming the Body of Sixty Semi-rhombs, fo that its Altitude may he
= b = 1, the Side of the Cube from which the Dodecaedron is to be cut, mult be

= VA =Yg 40V 1 — 3V § = 1,24§9383740§24150610414745 and the extent ro
be fet off from the middle of every Side is 1V *2* — *1iv/s — 4¥ 4450 — 1900V § =
= §23795205550012124597625178 = half the Side of the Dodecaedron: Its Alcirude
will be 0¥15 — 2V 5 —4v10 — 2v§ = 1,05985848504451316673009586. The lon-
ger Part of the Diagonal of the Pentagon or Bafe = bv'')s — 2y — w::__ﬁ_;
= ,4048299180,22031,018783. The fhorter Part = Jhv/if — 21v/5 — 4¥§0 — 22V5
= ,327%1,42812¢,11 240,6238569543. The wthe =2 DY 2L f_.jy:’s_—-?x;fq;___:-m
= ,732344201523272542639. The Radius of the Sphere circumiCribing the Dodecae-
dion = by* %5 — 30Y5 = 3¥650 — 290V5 = ;66686750153680282557223956,

()
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To delineate it (1.) draw Diamerers parallel to all the Siles of the Pentagonss or Platelll,

of SoL1iD Bopiks, o 93 ‘

the fides being bifc€ted make 1H = LF — 24v/77 — %3 Vs — 8V — 7y = Fig 53, [

= ,10641584151641026 {64 975867, and draw IH, &c. (2.) Upon every Side from all i'
: i R S - B e,

the’ Angles fetolt DO = Jy/39670 "4V 154251890 — 68955542V§ =

x b B E o Lol e A, T -
21242750251 057023532 9~ T 2

SV 74209 — 22 1868V 5 —

AV 66755210260 === 200 .'3.3:":'.'5./':_",r § = .o% \'- 1‘{'.-;] 95821 97724 ';95‘_18 .],1.},n
FR, HP, PO, RO ; whereby the segment HEROPHEDBF may be cue oft 5 and Three like
this may becut oft_every Angle of the Dodecaedron 5 in all Sixty.

2. To form the Body of Eighty Triangles 1o as its Altitude may be = b =1. Am
Jcofaedron may be cut by either of the Methods before direCted, and all its Pares mult | -
as thereexprelt : Then bife&t every Side,and conneét each two of thofe Pojats by Lines pa- ©'°™
rallel to the other Side, which will form Twenty equilateral Triangles in the middle of
the greater. Thefe Lines will be the Bafes of the fixty Ifofceles Triangles, and com-
prehend the Bafes of Twelve Pentagonal Pyramids, reprefented, Fig. 54, by the Lines BA,

BD, DE, EG, GA, whofe Vertex.is. C. From the ends of all thefe Lines fet off upon

every Edge both ways {6v/3 :ﬁvﬁi-—;;ﬁff;~4-f*%:z,r?8:4;?$'998987@4365—f

— Bl = GK, dnd $4v3 — W15 — 1hy T "2¥§ =,21680902126021 rﬂ.g&:;tj;dc&

= AH, Draw the Lines DI, EK, KH, HI s whereby the Segment DCEKHID may be .-
cut off, and one like this off either half of every Edge of the Icofaedron 5 in all Sixty, B
finifhing the Body by 78 or 8o Seftions.

4. The Body of Thirty Rhombs being cut as before direfted, the Solid of Ninety Ba-
fes may be moft conveniently form’d therefrom. Suppofe every Rhomb bifeéted by oc-

cult Lines joining the obtufe’ Angles, which will be the fhorter Diagonals, and furround
the Bafes ot Twelve Pentagonal Pyramids reprefented, Fig. §5. whofe Vertices at C are
the acuter folid Angles. From the obtufe Angles or the Extremities of thofe occult Lines,
fer off upon every Edge 10vy —iy/s — ,1816256320013422147386 = GQ. = AV =
= BH. Draw the Lines GV, AQ; AH, BV, &c. which will form lefs Rhombs in thep. :
middle of all the greater, like GRAW, AOBP. From the fame Points fet off 1 pv L—L Y § 8 55
= ,262865556059566803013 = DL = EK. Join QK, KL, LH: Cut off the Seg- i
ment AQCKLHA, and one like this both ways off every other Edge 5 in all Sixty, per-
fe€ting the Body by Eighty-four Seétions.

5, To form the Body of One hundred and twenty Bafes, 1o that its Altitude or Diftance
betwixt the parallel Rhombs thall be = b = 1. The Side of the Cube out of which
the Dodecaedron is to be cut, muft be = - 1hV130 — 38V 5 — 1,2200720322185§§9-
69463204, The Extent to be fer off from the middle of every Side, muft be =
AbV185 — 82V5=,9 3013023792165802327729,being equal to half the Side of the Do-

5

B O T . 4 ol :
decaedron. ‘I:Iu: longer P.u‘-tmc;i the _D;;!g_.r,_r.p.;.' of its Bafe = 212pv'g — 25} — 1396425424
090717905826521517. The fhorter Parr —

e R 332071491318185641-

883465659 Thewhole = _* jy/e _ iy 717140245 743246612172136. The
= 3 L o i R 8 L./ - | i g

Altitude of the Dodecaedron =— VS5 = 40 = 1,037 355 154430743495912, The

- i/
Radius of its citcumfcribing Sphere = .« W 870 ~= 366V5 = 1653022978214888774-
9091376, el . T8
To delineate and cut it (1.) Thr. ugh the Centers of every Bafe of the Dodecaedron, o, .
draw Diameters parallel to all the Sides, as HX, Fig 56. Or having bife&ted the Sides, ~ 4 §O

from thofe middle Points, fet off 2. 0v37 — TV5 = :104206§9216841171249600240
= NK = TH, From the Angles of the parallel Sides for off Tyo¥ = Tiys =S
Aaa =,112a



————
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=, 124065306535258382745824 = EM = DF. Draw the Parallet MF : Join HM,
KF. Cur off the Prifm HKEMHEDK, and wwo like this off every Edge; in all Sixty,

. ") . . : i y \ &)
which Seftions give the Plains of the Semi-thombs.
Then from every Angle fer ott upon the Sides L0V 3 1Lf — "' 175 = ,0445015276"

213609711125173 = BV = Ge: Or fince this Fxtent is {0 {mall, from the other Angle

fer off VT i — TLW5 = ,421524519950721893529685 = eE = DV : Orit it feem

beft to fir it off from the middle, make Te = NV = % by "I =1V = 1885114
0615855609120195. Draw Lines parallel to every Side,as eV,and from the Angles oppo-
fite to thofe:Lines (as A) fer off upen the Sides AL = A 0v* 7" — - s = 36001-
§5159239663711561017 5 and from the adjacent Angles fet off '-b¥:305 — 14708V5
= ,027503456628863478912281 = Gr = Bn: Orif this Extent be too fmall, from the
other Extremity of the fame Sides fer off .':bv12505 — 5582Y5 = ,4385225909554-
68125735 = Pr=8n: Or fromthe middle of each Side fet off -bv7165 — 32025
=, 20§50956716230232341544 8. ']oin Te,Vn; Lt,Ln. Cut off the SegmenteVnLteGABV:
And by Settions altogether like this every folid Angle of the Dodecaedron muft be cue
off three Times, amounting in all to Sixty. The Planes hereby made are the Rhombs:
And due care muft be taken in all to continue the Lines upon the Planes after every
Seétion.

| am not ignorant that thefe Bodies may be cut in a different manner out of others,
but thefe may be juftly recommended as the fhorteft, cafieft and moft commodious
‘Methods.

Having propos’d to give an Inftance or two of an Operation in Quadrinomial Surds,
(which, I fuppofe, are no where exemplified, if at all touch’d by any Author) [ judg’d
it not expedient by fo large a Digrellion, to interrupt the defign’d Method, but ras
ther referved it for this Place; thefe Inftances including and exemplitying all the Ditliculs

.ties in the Dotrine of Surds.

In the Calculation to obtain the Requifites for the Body of Eighty Triangles, there was
a Neceflity of working this Proportion, As 1V 4 — 2iVs — 3¥26 — TV § is to
21266 —""1"Y5 + 'y 288605 —128§82V5 :: fo is AV 1g—-%v3 to a fourth Surd,
The firft Work is to make out the Reciprocal of V% — £1v's — 226 — *!v5. The
difference of the Squares of 43— £2.v5 and % V26 — ‘»"}' is :’--..-W’Biom?sz’;,

and the difference of the Squares of the Parts hereof #2785 = L2012t whofe Recis

L i s
f 6400 ’ % S Bsnog + 37620V ¢ [Qduccs V'rl{ 1120 ‘i' G630V &5 -
procal v 532" drawn into S0t T 31082 p BT i by which
ifed— £ 5+ 3V 26— %¥'5 being multiply’d, 8V 75952814/ sV 111290504-47520104/5
. o n T . 73841
the Produft is the Reciprocal defired : By this ’tis moft convenient only to multiply the

fecond Term -4V 1266 — *°11'V§ + 3288605 — 128582v5 firlt, fince the Root of

the Produét wnay probably be extraéted, and -thereby the reft of the Operation much
eafed: 7595 4+ 28144/5 X 1266—10341V5 — 4680753 515_7553\;"__{ sand ';1\'_'5 1129050-b-47529104/5

I

an a 4
x 1¥/286605 — 128582V5 is= V156206107150 — 59281916550V 5: The fquarc |

0ot
: 6867453 14578834/ 291357 2216334/
hereof 309090V5 = 383590 added to 4690753 e 145100VS mgkes 1M EE — 212345

. CF z k ; : I T ;
which dmded by 72841, the Quotient '} — 15 is that Part of the -:]_-L:nd.-!m;—m;ﬂ Surd
sefulting from the Multiplication, which is not under a double Radical Sign, To make

out

%




SR
o
—

of SoLip Bop1ES, U, 55
out the mhcr Part. which is to be included under another v, one Part Is 12656 —~-
o3gny/s X V11120059 4792910v5; the Produt whereof is = aa = 2847185253970

20 | ——e e e

— 1064601874442Y5: The other Partis 7595 <+ 2814V'5 x ¥/ 288605 — 128582v5,
- ,f,.lfl"':t T 43118400 - ' o 5

which produce e = 53420460068 1545743319499% 5. To add thefe two Surds roge:

ther (being the greateft Labour) all the Parts thereof, mulriplied refpeétively, produce

018973167854032600 — 403565 1166694270 r"h.hs__% Vg

o1t =

fquare Root hereof, from the Square of the 1ft Part Subftrat the Square of the latter.
That is, from 87912,10072,22911,257 2,’;wﬂ~.~b,u{~n<;,zbqa 15860,08186,27600,c0

93761453 = gaee: 1o L.({I‘d\.t the

Take 81432,40169,62041,15908 (754\%"8) 54686,56548,12694,42000,00
256
of the Remainder 6479,69902,60870,09815,06612,39022,74273,593 11,95 491;85600,
156

extraét the fquare Root = 2§455252947254344294368400, which added to

16
o1751453018973167854032600 1191216705066227512148401000 ;
931ola ) i the greater Part, makes g 01080 IG’-*I =4 The Root

. g e = 34897772295 T04/5. : s
of half of thisis = * 4495 = Subtraét the former Root from the {aid greater

i §8306200071718833 559664200 , oty . §844065368890.
rr, there remains : ¢ P 2204 The Root of half hereof is ==k o

pa .
To the Sum of the two fquare Surds above aa -+ ce = 1“?‘1"’“"-“”“*<ﬂ°+'<f“*"‘i%"s

add 2ae the double of the two laft found Roots = — 118881 10737380 + 690555 4439020/s.

.‘.
The parts of the Sum 5043556284035 4+ 110140716427624/% divided i'c:\-'erzllly h}' 5_1.)-2493:(:
4
the Qquarc of 73841, QuOte :vo925 + 202vs; fo thJ* the fecond Term in the Pro-
portion % V1266—8&C. divided hy 'chﬂ firft - xf"' ¢3y/ 5—=8&c. yields in the Quotient

sy} — 3¥Vs5 ++ 1¥925 4 202¥'5. Toextralt the fqu:uc Root hereof, let the former
pjrt i} —4V§ be = b, thelatter V925 -+ 202V5 = ¢, from the ‘Squm. of half the
former Part, 7. e. 00 = 11281 :—____r: S5 fubftraét the Square of half the fatter Lice =
. 4
-_333_6:&5 *The fquare Root of the hﬂxmlndcrﬁ:“_'_é:ﬁﬂif i, e Vibh — & cc
+
..Jvrs — 2, added to 1), i.e. to '} =¥y, is i Vs = b & Vb — s

e fquare Root hereof is Sv'5 + 2 and ;-—ﬁ"_’ DRSSPI L "v’;, 1101;.
[(IUJIL}\DOS is */‘ o — Vet

Il

1‘|L.JI'L'()["... ,'"_,x-"".?-- s+ 'lv’grs + 202v§ is =
= + 15 A S5V —V5, This drawn into -5¥Y 1§ — -1.v/2 the third Term,
Lms the h,urth — ’1/" + “"l} 4 rva35—186Vy. Q. E F

Another Example, which occurr’d in the Caleulation for -:rlftmT the Badv of éo qun-
itflf\ml)bmuuf th';,i)!"d Eluu!f,n ,may F_:L to{ubfract 2v's10—22

5—2v 122365547185

out of v* Vg — 4¥50 — 22V5 : Call the former e, mg lacter 2.  The Sum of
th ‘Qqu:m.ﬂ viz, a8 -+ eg is LIV = 1121 '——4\”; 0 — 22V 5§ —gV 122365 — 54718V 53
To reduce thefe two Surd R ots into one, The Sum of their Squares, viz, 7831360~
— 3501952v'§ 4- 8oo — 3§52Y5 IS j,:':::f — 2502304V 5: The Square of their liui

angle




— - o 7o
,,,,, B r—y v — = Sy 7 i, — TR :
= e —— e p— e W

96 The Conflruélion and Dimenfions, &c.

-~

angle is 12428¢23520 ~ §5¢8200320¥¢; the double of the Root hereof 157760 —
~— 70464¥ 5 added to the Sum of the Squares, makes 7989920 — 3572768V § 3 there.-
forean 4+ ce = L1 1F m iy — 4V409370 — 223298V 5. To make the Square of

7 [

the double Re&tangle, or gaace; 110 — 42V§ X 2040 == g0CY § = 413400~ 18468aV5,
to which add 315520 — 140928v'5 the Koot of the Produtt of the two Surd Roots,

theSum 728920 — 325608Y'5 is the former or greater Part : To compofi the lefs 2040 —
900Y§ X 16V50 —
X 8V122365 — 54718V 5 is = 16¥/1271961850 — 568828296v'5. To unite thefe two
Surd Roots, the Sum of their Squares is 2086461850 — 933093490V 5. The Square of
the Reftangle, or the Produét of thefe two Surds, is 20720244522830400008 — 92663-
~75052591200000v's. The double of the Root hereof 2035694400 — 9103896005,
added to the lalt Sum of the Squares, makes the Sum of the two Surds equal to

16Y4122156250 — 1843482090V53; S0 that gasce = 728920 — 325608V§ —
—16Va122156250 — 1843483090V 5 15 the Square of the double Reftangle. To ex-
trat its Roor, let the former Part 728920 — 325608¥'5s be = b, the latter = ¢ : Then
hh — e = 1538803680 —~ 68817320V¢, and its Root, 7.e. viD* — 1e* = 29740
~—12404V'5, added to and fubftrafted from 1b, gives 16 + V3b* — j¢* = 392200 ~
— 17508V5, and 1h — Vil* — 1¢¢ = 336720 — 150400V5, whofe Root is 188V
- — 400; therefore the double Reftangle or 2ae is = V392200 — 17508V — 188V5
- 400 : This fubftrafted from the Sum of the Squares 411t — 18314/c — 4y 499270
—223298V'5, leaves 1231 — 2 15¢5 — 4v/ 499370~ 223298V §—v/392200 —17§208Y 5-
To the Sum of the Squares of thefe two Surd Roots = 8382120 — 3747976V'5, add
1§83136V'5 — 3538720, the Root of 25054137210840 — 11204550051840V5 the
1 Square of the double ReCangle : The Root of the Sum is 2V1210850 — 541210V ¢
' _So that v 306 = 1435g — 2v1210850 — 5412105 is=V — 2y 5—4V50—22V5

— 2V510 — 225V'5 — 2V122365 — 54718Y5. Q. E. F,

§ = 16V 814500000 — 7.(‘4'2;';??_:(;1’";; and 110 — 42Y 5§ %

Hereby it appears how operofe and tedious the Management of thefe Quadrinomial
Surds muft neceflarily be : And if this Courfe be not taken to contraé and keep them with-
in due Bounds, they will quickly excur into fuch an intolerable Number of Terms as will
i puzzle and confound the moft acute and dextrous Artift.
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