
PRACTICA.L · 
a circle may be defcribed on the plane with 
cil, by extending the thread; and then the 
of this circle: may be found, by . 

parallel 'lines thro' it, and drawing a 
middle of there two; for if. th 
·:he . middle point will ~ 

PRO B. VI. 

']'0 meaJure the perpendicular heiglif oint 
above a line or plane. 

• R U L E . 
• 

• 

take the neaten difrance from that {c..int to the 
line or plane, with a ftring; and then meafure its 
length. 

If the perpendicular falls within a folid body; 
you mufr lay a ruler from that point, parallel to 
the bafe, and take the nearefr difrance f!ulIJ the 
ruler to the bafe; and this is ealily done, if the 
body frands upon a plain floor; but if not, then a 
board mufr be applied to the plane of its bafe, 
and a line drawn parallel to the board through the 
top of the body, which mufr be held fo as to be 

• every where equidifrant; and then that difrance is 
the height required. 

If it be fo fituated, that a line or ruler cannot 
be applied, fo as to be made parallel to the bafe. 
Then if it has a frreight fld,~, the angle that the 
fide makes with the bafe, and the: length of the 
fide, mull: be found; from whence the pl~11pelKit'r. 
cular height 'may be had . 

• 
• -, 

PRO B'::;: 
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Fig. 

' :PRACTICAL • 

..... 

PRO B. IX. 

q'o find the center of a circle. 

I I , R U L E. 
T e cen C may be foun Is; or th 

draw any line , and on the middle oint E, 
the perpendicular GEH. BifeCt GH n C, 
is the center. , 

j 
2 Or thus. • , 

Thro' the til'cle, draw allY two lines BF bj, pa· 
rallel to one another; bifeCl there lines at and e, , 
thro' E, e, draw- the line GH, which ~I be a di
ameter; therefore if GH be bifeCled in C, then C 
will be the center. 

PRO B. X. 

<.to divide the femicirc!e ADB il1tO any number of 
eguat par IS. 

R U L E. 
5. Make AC and BC equal to AB. Divide AB in.' 

to the fame number of equal parts, at b, c, d, e. 
And let the divifions at the center rather be bigger 
than lefs than thofe near the circumference at A and 
B. Then draw the lines Cb, Cc, Cd, Ce, to in
terfeCt the circle at J, 2, 3, 4, which will divide 
the femicircumference into eqtlal parts as required. 

The femicircle, or any other arch, may alfo be 
divided into any number of equal parts by trials, 
running a pair of compaffes from one end to . ~ .... 
other, and increafing or decreafing the 
it is found to be too little or too big. Where 
the length of the radius Ps juft the extent of the 
third part of the femjci~le ADB. 
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Fig: 
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8. 

PRACTICAL 

PRO B: XII. 

'.fo defcribe all Oval • 

R U L E.~ ... 
Draw the 

right angles 
and EGBL; then take two centers H, J, any 
way in D, equidiftant. from E; an,P a here 
centers defcribe the arches KL, MN, to touch the 
circles KF and GL. 

The two circles may be drawn other . ethan 
to touch at E; for they may be made pafs thro' 
each other's center, or at a diftance from one ano
ther, &c. 

An tll.ipfis is eafily drawn, by fetting up two pins 
in two centers n, 0; about which putting a thread 
nop, and knotting it at p; the point p c.arried a
bout, will dercribe an ellip"Iis DPKAMCNBLD, 
by help of a pencil. 

PRO B. XIII. 

'fo reduce any irregular figure, or any curve or part 
of a curve, into a ret/angle. 

R U L E. 

• 

10. Let ACB be the figure. Erect any number of 
perpendiculars upon the bafe AS at equai diftances; 
meafure their lengths, and add them together, and 
divide the fum by their number, the quotient IS 
the mean breadth AD, which is the breadth~~e ( 
parallelogram ADEB, equal to the fig . ACB: .. ~ 1 
length being the fame; or. both of them haVIng 
the common bafe AB. 

~ 
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62 
Fig. 

, 

PRO R XV. 
I 

o find eitb" leg of a rigbt .ogled /riany.: 

I R U L E._ 
JJ . Draw the en fide AB, o~ d~e\length; r e 

BC perpend. to . t ; with the length O~he hyp in· 
your compafi'es, fet one foot in A, an with [he o
ther defcribe an arch cutting CB in C ; h~ CB is 
the mher fide, which meafured on the cale, gives 
its length. ad . . 

2 Or tbltJ. 
From the [quare of the hypo fubtra the [quare 

of the given fide; extraCt the [quare root of the 
remainder, and you have the other fide. 

Examp. 
L a tbe bypotbenllje AC be ~5.55, tbe baf< AB 2': 

22 '5·55 , 68(12.96, the perpen -
22 '5·55 , dicular, CH. 

44 5" 0 22)68 
44 12.77 44 

128 
484 13 249)' 400 

65 2 •H 
224'. 

~84 159 

168.8 'l .. 
• , 

PR ,. 
1 

, 
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MEA S U ' R IN G 

PR O B. XVII. 
I . 

--find the circumference.of a ,irde, f ro",!b . 

1 RULE. oft 
23. Say as 7 t 2 , fo the diarrfe'ter to the CiTCll ' . • • 

ference . 
2 Or more txall6'. \ 

As II 3 to 355, fo the diameter to t'h .. ·ci.cum
ference .. 

3 Or tbus. 
Multiply the djameter by 3. t .p6, 

is the circumterence. ' 

Examp. 

Suppoje tbe diameltr be 32 . 

7 : 22 : : 32 : 
22 

--

• Or tbus . 
3. 1 416 

32 

1 By tbe Slidin, Rule. 

Set ~ on A, to 22 on B, thel. againft the dia
meter (3 ' ) on A, isthe ~ ircumference (100.6) on B. 

2 Or Ibus. 

Set 1 on A, to 3.14 on B; then againft th i
ameter (3') on A, frand .. ( lOa.b) the circumfe-
rence on B. • 

) PRO 

• 

, 



• 

. - ' 
P. It. LJNES. 

PRO B. xvur . 
. ; <f~ jftd tbe diameter of " cirde 
rme: ' . r~ ~. 

; : , . ' I. R .U r.; 
• 

'lay as.22 to 7, 0, as 355 to 
to 'r; 10 the circumference tQ ~he 

i 2. Or ,bus • 
• 

Mul'tip the circumference bY.3i83, the p~ 
duct is the diameter. 

, Examp; 
SUl'P~fe the &ir(umjerriICt be 50. 

50 
, 

7 

22)2 soC J 5.9 I rhe circumfercncdl 
22 Q -

---
-

2 

By tbe Rule. . . 
Sef 22 on A, to 7 o'h B, and againft the circtirtu 

Ference ('50) on A, is the diameter (15-9) on B • 

• • • • 

• 
PRb.o. 

• 
• 
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Fig. , 

M EASURING , 
PRO 'B. ,XI:X. '" 

. 
As height o~ the fegment DF : • 
to half the chord or bafe All or FB ; : 
So the fame half: • 
to a fOllfl:h GF ; -. " 

then this fourth , proportional GF, added to the 
height of the fegmenc.FD, gives the dia':leter Gu. 

Exal11p. 
Suppoje DF 'l feet; AF, 3; Then 2 ; 3 : ; 3 : ~ 

= 4t = FG, then adding DF, we have GD 6~. 

PRO a. XX. 
, , 

Having tbe railius of a circle; to /ind the fide oj a 
regular poligon infiribed in it. r 

R U L E . • 
Multiply the given radius, IU':"':::~----

of fides. Multipliers . by the multiplier, over ' 
the number of fides in this 

, table; the product is the fide 
of the poligon. 

3 
4 

(.73 2051 

1.4142 ,4 

• 
• , 

Ex. t . 
• 

Suppoft t'be 'radius of a circle 
5, what is the fide of ~an in· 
(ribcd eqlfi/atfrallr 'angle? 

• 

1.73205 
5 _.---

• . ' . ' 

8.66025 Anf . 
...----

• 

5 1.175570 
6 ~,oooooo 

· 7 0.'6677 67 
. 8' '7 6536, 

9 ' .PS404t5 
10 .o~ 
I 1 ,5 3 
12 

I 

., 



• 

, 

I 

P. It. LIN E S. 

Ex. 2. 

;. If 'be radius of a circle be 3 r 5, 
c! fi11. .inJcribed oflagon ! 

C' '. .7653 6 

• 

, 

• 315 

382680 
" 76536 
229608 

23 1.08840 Anfwer. 
0----

PRO B. X:x.[ . • 

']'0 find th~ length of the arch of a circle, 

\ 

by ba'villg the chord AB. .. 

J R U L E 

• 

, ,. 

• 

• 

ADB, 

r Divide the ' chord AB ipto four eqllaJ parts, and X2 . 
fet one part from B to E, upon the arch; a:l(.1 from 
A to H upon the chord; and draw HE; tht n 
2 HE is the length of the arch AD8, the leffer feo -

ment. 

\ 

2. Otbtrwift. 
Make arch AD = DB, od draw the chord AD'; 

tI en 8.1\.D- AB = length of the arch AD.B. 
. 3 

• 

, 

3. Otherwife· • 

Make AD = DB, ~nd draw the diameter DFO. 

The." G- .• 6Df AB 1 h f h h ,. ~-:--__ ~-::-;::; X = engt 0 t e arc 
- .IjzU . 

I 

, if the arch is fareater than a femicircle ~ 
length of half 0 it by this rule, and dou-

E 2 T his 
• 

• 
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68 M ·E A SUR I N G 
Fig. 'This Prop. may more eafily be reColved, by put- . 
12. ting a thing round ADB, and then meafuring the 

, 
ftri~ : 

, 
" 

Examp. 
Then by Probe ~·8., SuppoJe AB be 7; DF, 2. 

DG ~ 8T. • 
I 

.16 8:125 I 8. 125" 
\ 

2 . . 32 1.640 

- 7.806 , --
.32 =.16DF .6.485 

7 --
.82 6.485)54635(8.42 

2 5 1880 " • ( 

• • 275 1 " 

1.647· 82DF 259.4 
So the length of ADB is 8.42. 161 

PRO B. XXII. \ 
• 

CJ'0 find the length of the quadrant of a circle, 

R U L E. I 

AB. 

• 

13. Divide the Cemicircle AGC into three equal parts 
, at G, H; which is done by {etting CO from C to I 

H, and from A to G,. and draw BG, BH. Make 
DF = DE; then BF is equal to the quadrant BA 

• 

or Be. . 
Or thus. . 

. 1';' the chord AB .-: qu.a:lrant AlB. 

Examp. 
Let the radius AO be 20 ; 
Then by Pro.h. 14, • B is 4.24; 

9)4·34(·47 4. 2 4 
36 • ·47 .- . 

, 4.71 = quad. AlB. 

p ~OB . 
• • 



• 
• 

1'. II. 

. . . 

LIN E S. 

PRO B. XXIlI. 

, '1'0 find the periphery Dr an ePipjis • 
. ' 

•. RULE . 

6!J 
Fig· 

Multiply half the fum of the tranfverfe and con
'jug~t~ diameters, by '3,'4.6; the produa is the 
periphery. 

\ 

" .. 2. Or thus. 
To twice the tranfverfe add • .;. the conjugate for 

.the periphery: 
~\ Examp. 

L,t th, trun!verje be 3, and th, (aojugat, 2. 

Oth'<rwift· 
Then • .;. X 2 = 2';' = 2.285 3 3.14,6 

6. 2. 2! 

Anf. I 2)5(2'" 

I Anf. 

62232" 
J5708 

, 
7. 8540 

. \. 

, 

. 
PART 
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• s • ... 

) 

PAR T III. 

7be Meafuting of Areas and SurfaCI!s. I . . 

• • 

PRO B. I. 

cto find the area of a ,,.im/lle ARC . 
• 

I R U L E 
14. MUL TIPLY the bafe AB, by the perpen-
1 ~ ._ dicular CD, ha1f the prodllCt i~ the area. 

'. 

, ~. Or thus. 
Take half-the fllm of the three fides, and fubtraCl: 

each fide from it; then multiply that half fum and 
thefe three remainders together; the fquare root of 

, the laft product is the area. 

3. Or thus. 
Find the nat. fine of the angle A, and multiply • 

that fine, and the fides AC, and AB. together; 
half the laft product is the art'a. Or elfe ufe Ioga
itbms. 

If CD be not perpendicular. but drawn to make 
any angle you will at D. Then add the logarithms 
of. A B, CD, and fine <D, together; abate 10.' 

Then find [he number belonging; half of ir is the 
,ontent, 

• " 

• 
Examp • 



• • 

P. III. MEA .9 U It lNG, &c. 

( 

• • 

, Examp. 
'1'be /;;aft AB is 240 tbe perpendiclilar CD, 

13 
12 

• . , 

• 26 
t~ 
, .. 156 

By tbe Rult. 

13· 

Set I orl A, to half the bare (12) on B; then 
I againft the perpendicular (13) on A~ is the conten~ 

(156) on B. . . 

PRO B. H. 

I cfo find the aml qf a MU9re ABeD. 

r R p .L E. 

'7t 

Fig. 
14· 
J j . 

• 

• 

• 

Multiply any fide by itfe1f; the' product i!s th J 6. 
area. This is called fquaririg the fide AB. 

• 

Examp. 
StJppoje Ihe foJe of thefquare 23 inc1JeS~ 

. t3 
23 • 

. o . . 
• 

. ; 

By the RJde. 
et J on A, to the fide 23 on B, then agaiaft 

23 n AJ is the area 529 on 13. 
E 4- PRO B • 

• 

• 

\ 
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fig. 
ME;ASURING OF 

PRO B. I Ill. 

~o find tbe area If a right angled paralle ogram 

, 

•. ABeD. 

J7. Multipo/ the longer fide by t4efuorter; t 
d uCl: is the area. ' 

, '. 

• 

• 

Examp'. 

Stppofe the /ides 16 tind 3S. 
35 

• 

16 ' 

21P 

35 

560 area • 

By the Rule. 

• 
• , 

• 

" 

Set I on A to the length (35) on B; and againft • 
~h, bre/lqch on A CJ 6), is the ,area (SPQ) on H. 

SCHOLIUM. 

To find the number of tiles 0 cover a houfe. 
Fi-nd the fquare yards Tn the floor or bafe~ ~hich 

multiply by 23, if a fquare roof. Or by '25 jf 
(barper; or by 32 if true pitch. Generally a quar
ter of the [quare yards, i1!e~ h<;>w many hundre4 
!ire r quired. 

, 
• PRO B. IV . 

'l'o filld the area of a Rhomboides, or 'oblique Pa-
rc{Ielogrnllt, ABOD. t 

R VoL E. 
l~. Multiply the length DO or AB, by the breadth, 

or perpen4icular AE; the produCt is the area. • 
. Examp . 

, 

• 

• • • • 



• 

f. JII. SURFACES. 

. Examp. 

: .,.bf , .. glh AB '7/,,1, * breadlb AE 18. 
'7 
18 

pJl ' 

'7 

'" 486. area . 
• 

. py Ib, R.I,. 
• 

7J 
Fig . 
18. 

· Set Ion"', to the length (;7) on B; then a.: 
".inlt the breadth (,8) on A, .is the content (486) . 
pn B. . 

PRO B. V. 

'[olnd Ib, arta of a 'I'rfP!..%oi4 ABCD. . . 
R U L iE. 

Multiply the (urn of the parallel-fides AB. DC, 18 
by the perpendicular diftance bc:Lween them AE; . 
palf the produCt: is the area or ,"ontcnt. 

Ex. . 
Sttppoft Ib, /mglb AB go /«1, DC 37; and Ib, 

/;r .. dlb AE J 8; 10 find Ib, arta. 
30 87 
57 18 • 

lIy I 
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Fig. 

MEASURIN' OF 
• , 

By the Rule. " 
Set I on A, to half the fum of the parallel Jides. 

(431-) on B; and againft the' breadth (18) on A, 
. . - is the area (783) on B. . I . 

• 

P. R 0 B. VI . 
• 

'CJ',0 f;nd the area of a :rrap~;iZf1JJ ABCD. 

. . R U L E. 
19' Meafure,the diagonal AC, and the perpendiculars 
zoo thereon BE, DFA Then multiply the diagC?nal, by 

the fum ef thefe- perpendiculars a half tQ,c; proQ.v.a: 

• 

• • 
. . 
\, \',. 

,. (! ' .. 

." ..... ,"'1. 
V. ,. 

is the are.!!. . , ' 

• 

• 
, 

• 

• 

, , 

Ex • . 
At:, '= 28 -
BE = '3 
DF=25 

• • 
.. S 4 

38 
28 

.. to 

1064 
Area, $32 

• • 

By the Rule. 

• 

, 

Set 1 on A tQ 28 on B, then againft 19 (half 
of 38) on A, is the content (532) on B. " 

o • 
, • 

• 
• 

• 
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P. III. SURFACES. 

PRO B. VII. 

rto find the content of any irregular pla;n figure. 

• • R U L E. 

15 
Fig. 

• -• 

• 
Divide it into triangles and trapezia, by diago- 21,' 

• naf ines. And meafure aU thefe triangles; and tra
pez' feparately, by th~ former Rules; and the fum 
of t m all iSJ;he area or content. . 

If any fide be crooked, draw a {height line, that 
fuallleave as much out, as it t~kes in. 

• 

~ Examp. 
In the figure annext, ~ere an: eight fides, and 

it is divided into two tr~peziums, ABGH, and 
BDEC; and two triangles BCD, GEF. In the tra
pezium ABGH, AG = 12., BI= 4, HK = 4.2 5 i 
In the trapezium BDEG"GD = J 67,BM =8.b,EN 
= 5.7. In the triangle BCD, BD = IO"!", CO = 

,, 4.71. In the triangle GEl", GE = 12,36, L~ = 3.2 5. 
BI = 4. BM = 8.6 
HK = 4.25. EN = 5.7 

8.25. 14.3, then by Logarithms, :.;...-.-
( 

u 

TAG, 

• 



26 
FIg. ... 

... 
• 

ME4: S URING OF 

tAG, 6 0'778' 5 
Sum. per. 8.1.5 0 .9 1645 

--
Area 49·5 1.69460 

tGD, 8'35 0'9216S 
~ Sum. per. 14.3 1.15533 

Area ] 19·4, 2.0770 1 

~tBD 5.2 5, 0 .7201 5 
CO 4.7 1 0.67302 

• 
. Area 24·7' 1. 393

'
1 

-!GE 6.18 0.19098 
LF 3.25 0.5 11 88 

, 
. ~rea 20.08 - 1.30286(\ 

PRO B. YlJI. 

'I. find Ib arta.' a T'KUIaT Pllig ••• 

• 1, R U L E. 
2 2. 'Meafure the perpendicular diftance CP from the 

center of the figure to one fide AG. 
Then multiply the perpendicular CP by the cir

cumference of the poligon AHDEi'G i half the 
prodult is the area. 

• 

• 

•• OlbIT_ 



, 
, 

P.IlI. SUR F ACE S. 

2. Otb.erwife. 
Multiply the given fide of 

the poligon by itfelf, and then 
by the multiplier over againft 
the ' number of fides, in th is 
Table; the product is tqe 
area. . . , 

" Examp. 
Let the firk of a hexagon be 

12 inches. 
12 2.598 
12 144 

__ 0 ---

number 
of fides. 

---
3 
4 
5 
6 
7 
8 

9 
10 

• 
I 1 
12 

24 1039 2 '.' 
12 J0392 -- 2598 
144 -

area, 37t!}·1l2 
-

By 'the Rtfle. 

Multipliers. 

0.43301 3 
1.000000 
J .72°477 
2.59 8°76 
3.6339 12 
4. 82842 7 
6.1'81824 
7.694'209 
9.3 65640 

11.19 61 1) 2 
• 

, 

Set I on A to 144 on B, and agaiiift 2.6 on A 
is the area 314 on B. .- . 

. p R a - B. IX. 

CJ'0 find the ami of a cir~le ABCD. 

• R U L E. • 

77 
Fig. 
22. 

) 

Multiply half the circumference ABeD, by half 23· 
the ~iameter AC; and the produCt is the area . 

• 

2. Or thus. 
Make as 14 to I I; fo the fquare of ~he diame-

ter AC, to the area. • 

-. , 3. Or . 

• 



• 

• • 

78 MEA SUR I N G 0 F 
Fig. • . 
23. . ' 3· Or thus. 

, . 

, Multiply the fquare of the diamctter by ~ 78S4, 
the product is the area • 

• 

• 
4. Or thus. , 

Say as 88 to 7. fo the fquare of the circumfe-
rence, to the area. . 

5' , Or thus. ' J 
, 

Multiply the fquare of the circumference by 
.°7958 ; the pro~ua is the area. ' . 

You may ufe anyone oflthefe rul~s, according 
as the data liappens to be . 

~x. 1 .. , 

Let the diameter P£ 26, to find the area. , 

26 .7854 
26 6 6 

156 47 124 
52 5498 -- 47[ 
676 

, -- 53°·93 area. , 

• 
I. By the Rtfle. 

Set J 4 ' on A, to l'I on B; then againft the 
{quare of tile diameter on A (57!)), is the area on 
~ (53 1). ' " 

, 2. Or thus by the Rule. . ' ~ , 
Set I 'on D, to .785 on C; _ then againft the 

or fet ".3 on D, t'O I 'On C; diamet~r (26) . 
, or fet I t ,on D. to 95 aa C; on D, ' ' 
'or fet 8 on D, to 50 ~on 9; is the a~ea (531) 

. or fet 12 on p, to 113 on C; on C . 

. \. 



, 

, P. l .. t. • S U 'R F ACE S. 1~ 
Fig. 

i 

Ex. 2. , 
, 

SUIpoft the ,circumference /" S. what iJ the area 1 
5 .°796 ' 

, 5 25 ' - f' 

'- __ i . 
, \ 

, J ,99°0, or 2 the .area. 

I 3· By the Rule.. _ , 
S'et 8S ' Qn A, to 7 on B, and againft the fquare 

'of the cirtumference (i$) on A, is the ar~a (1.99) 
on B. ' . 

4- Or thus by the Rule. 

~3' 

} 

Set 10 on D"to 7'96 on C; ~ then againft th~ 
or fet 11.3 on D, to Jop on C; circumference , 
orfet 5 onD,to 2 one; (s)onD,isthe 
9r' fet II on~, to 9.6 'On C;) area (t.99) Qn C. • 

• 

COI:. fro meafur( the' area of a ring or: aim,,!u!. 
• 

I. R U L E . • , 

Find the areas of the outer and inner circles, anq 
their difference is the area' of the annulus . 

• 
• 2. Or thus . 

Multiply the fum of the diameters by their dif
ference, and the product by '7854. 

S C H O' L. 
• 

The reafo'll of thefe different proceffes is fOl1nd-
~d on this, that the dillmerer is to the circumfe
rence, as 1 to 3.14 l6. at" neady as 7 to ' 22; and 
the: (quare of the diameter to the area, as I to 

" .. ' 3. 1+16 
• 

, 

, 



80 MEASURING OF • 

Fig. 3. 1416 or.78S4; thatis~ear1yas 14 to 11. Like.;; 
. 23· 4 . I 

• 

wife the fquare of the circumfe(cnce, -to the area ;-
• . ~ X22 . 

• IS as 1 to .07958, or as. 22 X 2Z to .! I ' or as 
. 4 

- 22 X 4 to 7, or 88 to 7. And upon the rule, the 
numbers on C are as the fquares of the numbers 

• _ 2. .. « 
on D. , Therefore It will be, l~: .785:: 1.13 : I 
: : I l' : 95 : : 8' : 50, w~ith are all in the famlj pro'~ 
portion. Fol' the fame reafon, 1': ':'0796 : : Il. 3" 
: 10.: : 5'·: 2 : : II' : 9.6, are in the facie propor-
tion, nearly. . 

Likewife in the [quare which is equal to tp$! cir~ 
de, whofe diameter is I, -the fide is ~ 8 8 62 2 7 = 
V .7854' And the fide of the infcribed fquare is 

.7°7 107 = J !-. 
~ . 

Alfo in the circle whofe ~ircumferenae is I, !he 

diameter is '318310 = I 6; and the are~ 
3. 1 4 1 

.7854 
.079577 = 61; and the fide of the equal 

3. 14 1 . 

fquare, is .282095 = .886227, And fide of the 
3. 14 16 

infcribed fquare is .225079 = 70
7

10
7, 

3. 14 16 • 
Whence as 7 to 11, fo tht;, in1Cribed fquare to 

the circle's area. 

PR013. X. • - . 
'I'a·find the area of !he feftor of a circle ADe . 

R u r:: E. 
2 Mulriply the arch AD by the radius AC, artd 

4· half the produCt is the. area. 



P. 1Il. SUR. F ACE 'SI" • 
, ~ 

, 

• 

, 
~x. . . 

I.el the riTalus AC be 10, a.na the ar&b AD 7. 
" . 10 <:' , -7 

. , 
" , . 

i \ . PRO B. Xt. 
• To find j he ar~a of tbe !egme'nt of ;'clrc!e, ADB . .. 

I 

, I R U L E. 
Mqltiply . the bare AB by ~he height DE; and 

.;. the produCt is the area, when the height is fmall ; 
or .} the prodi.1Ct, if hear a femicirc;le~ \ 

, 

• 2. Otberwi/e. 
~ Let DE be the heig~t, and AE or EB ha1( the 

bafe; then mu.ltiply the fqu/1re of DE, by .392. 
&to which add the.fquare bf .NE. E~traa the tquare • 

roo'1: of the fum, which multiply by .;:. DE1 for t'he; 
area. 

, 

3· . O/he wife~ , 
• • 

L et 0 be the vertex, and draw the li:hord AD ; 
to the fqu~re of AB, add the {quare of DE, ex
traCt the fquare root of the fum; to twice that 
fquare root add AD, which multiply by n .DE fa!.' 
the area. 

4. Other'(}}ije. 

• 

• 

~ f 'ind a the diam~ter, thell 8~~ - 39gE X AD X_ ,... , 
... . I ...... Z E .. 

• 

.±. DE, is equal to the a:-ea • 
. 15 

• 

5. Otber .. 



h 
Fig. 
2 .... 

M ·E A SUR I N G 0 F 

. . 5. Otherwife· . 

Find d the diameter, then 5: - 3~i X .;oAB X 
5 -4 . 

DE = the area of the fegment. 
Note, a zone adjoining to the center may be! 

found by this R uie, by fubtraCting the fegment . 
from the femicircle. " 

6. Otherwife. '" ~ 

4 AD + 3AR x .;.bE=areaofthefe,gmentADB. 
5 . . 

Note, the I; and 5th Rules, will alfo find ~he ' 
area of an eUiptic fegment. 0 

7. Or thus. 
. • AD Al 

Let DI = IE, then + 4 X ';:'DE = area 
, 3 

of the fegment. 
8. Or thus. 

• 
Let arch AD + ~E = p, arch AD - AE :::; q.' 

pxDE' + X AE" 
Then ' . 2Dk . = area of the fegment. 

, 
Examp. 

Let the bafe AB be 32, chord AD 20, hlight DE 
u. Then by the 6tb way, 

• 

'20 ~2 I2 

4 3 2 -- - -
So 

• 
• 

---,--
35-2 

8 

2'81.6 the area • 
~ " .' 

- When the fegment is. greater than a femicircle, 
find the leffet fcgment, which fubtraCt from the 
whole circle. P lit -o-n. 

=-



• 

R U L E. 

• 

'.I ".'" . 

!~ill:tI" ply the tranfverfe AB by the conjugate axis S~ 
C ; and the product by ,7854, for the area. 

r an ell~dc fegment, fee the laft Problem. 

E . I xamp.e. , • 

uppoft the tranJverJe be 32, and the conjugate 24: 
32 '7&5+ . 
24 ' 768 

-
1_28 62832 

\ 

64 471 24 • 

f! • 54"978 • 
'768 -.-

6°3.1872 . area: 

By the Ru7e. 
Find a mean 27.7 between 32 and 24. Then 

fet 1 on D to '785 on C; and againft 27", on D, 
is t e content 603. on C. . 

\ 
• 

PRO B. xHr. 
'.to find the ar~a of a Parabola ABC. 

• R U L E . 

• 

A parabola is made by cutting a cone by a plane 25: 
parallel to its fide. -

Multiply the bafe AC ;by the height BD; and T 
that product is the area. . 

• 



Fig. 
25· 

•• 

• MEASURING OF 

bamp. 
SlIppOft the bright BD = 100, a'1I1J baft A~ ;:: ~S . 

68 6800 

3)136C:~4-533' the area,:,., : ' f 
... of ~ 1 

100 

6800 --
By the Rille. ? 

Set 1 on A, to t the height (33. S) on:Q, and 
Ilgainl;t twice the bare (136) on A, is the d intem 
(-4533) oil B. 

PRO B. XIV. 
, 

'I'o find the ftgmmt AEFC of a Parabola. 

R U L E. 

.' • 

EF is parallel to AC, then ACI - EFI X .;.GD 
.' AC'-EF~ = the t).rea. . 

Examp. 
LeI AC ·be 12, EF 8, GD 5, to find {he area •. 

IZ 8 J# 80)1216(15.2 . ' '5.2 
12 8 64 80 5 . • , 

, . ---
IH 6.., 80 
12 , 8 . ---

'728 5 ,12 160 
160 

3)162 •0 

50.66 area. 
-~-

o 

• 

, , 

• I -• = 

• • 
• • 

'p R 8 IS • . 
• 



• 

p.,m. SUR F ACE S. 

PRO B. XV. 
• 

• 

85 
Fig. 
25· 

irregular Parallelograms, jucb al irre
, &c. • 

, ' 

R U L E • 
. 116> breadth in feveral equidiftant .place~, 

fttr:ll"q which divide by the number of places, 
'lMIfJll:-readth; multiply the mean breadch 

for the are~ , 

Examp. 
rij¥P a .plank 16 feet long, and the breadth in 

"lI.nt.uPltUtS 6; 7, 9, 9. II inches. • 

9 
9 

II 
• 

5) 42 {8"4 mean 
• breadth. 

16 , 

8.4. 

I 6. 
12;8, 
4S . • 

By- the Rule". 

• 

• 

• 

Having found the mean breadth in inches·; then 
fet 12 on A, to the length 16 on B; and againft: 
the breadth 8 .... on A, is th~ content on R 11.2, 
feet. 0 

PRO B. XVI. 

cr 0 meafure allJ. i".eguiar figure, qOl(lIded: 6y, 4' (Ur'IJt~ 
• , , 

I. R U L E. 

• 

Draw AC for the bafe~ then meafure tAe th~ 2'
equidiftant perpendiculars Aa, Bo, ~q th~n 
Aa + C. + 4Bb - 6 X AC = area A4&C • 

F 3 2. Otber-
• 



MEASURING OF . . 
• 

Fig. 
2. Othe"'o/ife. 

2 7. Meafur.e the four equidiftant perpendicular/) p!"t:. 
' . Bb, Ct, ·Dd; ~hen . 

• ~a + Dd 1- 3Bb + ~Cc X AD = area .A'fl lID: _ 
. 8 ' 7- . ~ 

. 3' Or thus more exatlly. :-l;.: 1 • 

28. Meafure the five equidfftant perpendiculars a. 
Bb, Ce, Dd, Ee; tben · ..; . 

• 7,Aa + 7Ee + 32Bb :r' 3zDd + • zGf X AE _ atea 
90 

AaeE; but this is troublefome to complete. 
29' And the fame hqlds, if the figure ~e curv on 

both fides; dra~iJlg the bare. AC thro' it. . 
• _ 4. Otherwife· 

e-30. pivide the bafe Al ioto any even number 
qual parts, and 

Let equal fum of the W{treme onlin tes A, I. 
o = fum of all the other odd ones, the 3d, 5th. 

7th, &c. • \ ' 
. E = fum of'all the even ones, 2d, 4th, 6d, &c • 

. L = length of two of thefe equaJ partS. Then 

X + 2~ 4E X 1: = area of the curve . . Where 

for every two ordinates, from the firft; the curve 
"Ought to be concave the fame way. 

Examp. 
z6: 'J'her<e is a curve lhle wboft baft is 67 jeet, and 

.tkret ordinates or perpendiculars ere£1ed, Aa, Bb, Ce, 
are 35, 40 and z!l. 

By Ihe../irft RIde. 

40 • 

4 • 
• • 

J60 
• 

35 
28 
60 --

J56 ( 
223 1338 
--- ---- area. 

6) 14941 (249oT·--
P R B . 

• 



• 

P. III. . SUR F ACE S. 
~ 

67 
Fig. 

PRO B. XVII • 
. 

tbe furface of a vaulted roof, being lilee tbe , 
bridge. 

R.u L E . 
the length of the curve of the arch by . 

otherwife; then mul~iply this length of 
by the length of tbe vault; the product 
ace. 

E~amp. 

rtJ)~~'le tbe arcb be 30 yards, alld tbe 161lgtb of Ibf 
'r!Jatrll ' 

• 
210 

15 " 
-

Surf. 225 yards. ' 

• 

• 

Cor. If the arch be a ftmicirc1e, or ally fegment of 
• circle; its length may be fou.nd by Prob. II. wilho~1 
meaJuring. 

PRO B. XVIII. 

'1'0 find tbe furface of ~ pyramid, paralletopiptdlll, 
" of any fo~id bounded by plan~{ • . 

R ' U L E. 

• 
• 

- Meafure every particular plane fepaJately; and 
the fum pf all is the furface. ' , • • 

Cor. If it be ,,,, 1I1riihl ·prifrn; mea/ure tbe cir
the baft, whi(p mUltiply" by tbe beigbt ' 

F 4 P ROB. 

, 



• 

MEASUltlNG OF 
• 

PRO B. XIX. 
cr.0 mea/ure tb~ furface of a 'ri~hl CIne, or a f ruftufR 

of tl. ' . J 
R U L· E. 1 . 

~I. Multiply the circumference. of the bafe 9Y half 
the Jlant fide, for the f~rface of the whole, . 

Or multiply ' half the fum of the circumfere es 
of the top and bottoQ1, by the fiant fide, fi th~ 
fruft\lm. ,,-' 

Or thus. . 
If AB be the fide, and BC the Diame~er. n 

as 7 ; 11 ; : AB X BC ; furface of the cone. . ' 
Example. • 

/",,1 Ih.~ jid, Al3 "e 20; 4iarn~/er BC 8. 

• 

• 

I 

~o 

8 
ISh. ±I 

:t60 
Il 

• • • 
JPP 

J60 --

I 

7) 1760 
251.4-

Surfa,,:e. 

PRO B. XX. • 

'1'0 find the furface of a right cylinder; 

I , R U L E. . 

• 

32 • Mu~tip)y the circumference of the bafe AB by, 
the' h(}lght AC~ for the convex furfaco, ' 

, ' . 
2. Or thus. 

As 7 ; z~ : ; AB X AC; furface. , 

• 



P. JII. SURFACES. 
&.,.p. 

CA h '0, Ji..,tlrr AB 8. 
20 
8 • 

--'-. 
• 60 
2. -

furface. 
7) 35'0($02.8 

PROB. XXI. 

lb. /Mr/." 0/ a '!pb.,.,. 

• 

J. RULE. • 
Multiply the circumference of the fphere ABCU, »y the d,ameter AC, for the furface. . 

•. Or IbM!. 

" Pig. 
3~· 

Find the area of', great circle of the fphere, 33; 
which multiply by 4 for [he furface • 

• Or 1m. 
7 : 22 : : AC' : furf .. e. 

£:tamp. 
1..1 AC = 9 (m. 

9 8. . 
9 .. 

• 



, 

• , 

MEASURI GOP: 
Fig. • 

• 

PRO B. XXH. 
} 

'fo nnd the furface of the jegmellt. of a Jp~ere • 

I. R U L E. 
Multiply the circumferen~e of the' whore fph 

!4· ,by the height of the fegment CD, for its furfa e. 

• 

{ 
• 
• \ . 
• 

• 2. Or tbus • 
• . ~ 

To the fquare of .. the diameter of the ba add 
4 times the fquare of the height CD ; the ul. 
tiplied by .7854, gives the furface; or 3. 41 C' 
= furfa(e. • 

3. ·01' thus. 
As 7 to ~2, [0 AC;' to ~~e furface ACB. . 
Cor. Hence if tbe forface of any zone be required, 

work "1 thi fitjl rule, viz. 111Ul/iply the circumference 
of lie whole fpbere, by tb.e height 'of tbe zone. 

• t 
EKamp. 

If AC be 2$feet, what ts t~'furface ACB? 

25 625 
• 25 22 

• 

--. , • . 
625 7)131So( 1964,3 feet. 

• • 
• 

• , 
PRO! . 

• 

, 

• 



• 
. 
• 

• 

SUR F A" C E S . . 

PRO B. XXIII; 

'[/if/Ita tbe fur/ate of a fJlindric rin: • 
• 
" I. RULE. 

thicknefs AS to the inner diameter BD, 
multiply by the thicknefs AB, and the 
3.1419', gives the f!lrface. . 

" 
2. Or ratber tbus: . . 

l iface = AB X AD X 9.87. 

• 3 .. Or tbus • -
B X AD, fubtraa: ,;. part thereof, for 

Ex.zmp. 
be I, AI) IZ , 

12 9.87 
I I' • . . 

-
12 1974 

987 

I I 8.<4-4 fmface. 

, 
PRO B. XXIV. 

. • <J'o find tbe fUr/ace of a fpheroid. 

J. R U L E. 

91 

Fig. 
35-

Multiply the two ax( .... AB CD together, and 36: • 
that p~odua: by 3.1416 for <the furface of an oblong 

2. Or 



,,2 MEA SUR I N G 0 F 
Hg: h 
36, 2. 'Or t US. 

• To twice tile tranfverfe (or axis of revo)ution) 
add the (;onjugate diameter, multiply the fum by 
t the conjugate; and the produCt by 3. 1416 e;ive'r~ 
the furface. , 

• 

3. Otherwift· , 

Meafure the circumferences about AB an 
which call P and Q. Then as 22 ',,7 : : P 
furface of the fpheroid; which is a fmall atter 
too big, when the diameters AB, CD, are ver un· 
equal. I 

EJfamp. , 
Let AD be Id, CD 7 • 

• 

• 
10 

7 
3. 141 ' • 

• 

70 
• -

219.91 20 or~20 the furface~ 
, . 

PRO B. XXV. 

<1'0 find the fur/ace 0/ any foNd CAD, generatttl 
hy revolving about the axis AB. 

• 

R U L E. 
37. Take with a ftring' the len~th of the arch C,A 

or AD; and divide the aring mto 3 equal parts at 
t, /; apply the ftring again to (the cur e, and mark 
where the points e, /, fall: take the diame;ers there, 

. CD P Q 
which call P and () then + 3 + 3 - X 

'<...!. ' 8 
3.14,6 AfeC = furface. 

Note, If the curve does not come to the axis at 
A, you muft take its dia[lleter there, and add it to 
CD. '.. 

, 

• 

• 



• 

-

• 

SUR F ACE S. . 93 
be very long, divide it into two or Fig. 

and meafure each part feparately, by 37 • 

. Examp. · 

'thret Jiamettrs at C, e and f. that is 
to be 12, 10, 7; and the length oj 
15· 

7. 1.2 3.1 4 16 

3 30 63 
- 2[ J97·9' 
21 - 94248 15 

63 18849 6 --.. -
- .. 9 8960 

J97'9208 19792 

- • -
8) 2968.80 

37 1•10 
Surface. 
-

l7 '. 

-" S C H 0 L. 

~Any proportion on the lines A and , B on .the 
tlidirig rule, may be wrought on Gunter's line, with 
a pair of compaffes; by extending frorn the firft 
term ,to the fecond; and fetting that extent the 
fame way, from the third to the fomth. 

Or, extending from the fira to the third; and 
fetting that extent frO'5l1 the fecond to the fourth. 
, Alfo, any of, thefe proportions, which are wrought 
on the lines D and C, may be wrought on Gunter's 

... ,line with compafi"cs, thus. Extend from the firft 
'term to the third; and fet twice that extent (the 
fame way) from he fecond term, and it will reach 
to the fourth. 

• If the diameter ~f a circle be 26 (Ex .. r., 
~:~~ extend from I I to 26, and that ex-

• 
• tent 



• 

• 

., 

94 MEA SUR lNG, &c. 
Fig. tent (turned twice over) will reach from 95 to the 
37. area 531• 

And the fame rule holds good for folids by t 
, proportions laid down in the following parts of U II.II 

,book. I 

Alfo if the diameter or fide of a folid is kno ,. 
and itS' content; the content of any other fi rat 
folid may be found; whofe diameter or' fide s' gi-
velll. Thus . ' 

Extend from the 'known fide eo the glV n fide, 
and thrice that extent will reach from the nOWR 
content to the: content requirea. . . 

• 
• 

• 

• 

• 

-. 

• • 

• 
• 

• PAR T· 
• 

• -



• 

[ 95 1 Fig; 

• 

PAR T IV. -
r 

Y.ht Meafuring of SrJlids. 

PRO B. I. • ~ , \ ' 
" tb~ [o1l3it] 01_ a Cube ABeD. 

R ,U 'L E. 
"ir~~~P L Y th~ fide AB by itfeJf, and that 3 Il. 
- , by the fame fide again'; and the laft 

prcKil):Cl: IS the folid co~c.:nc, in the fame fort of mea-
. . . ;.~ 

, This is called cllDint' the fide AB, 

Examp. · • 
Suppoft tbe fide AB, be two JUf two incbn. 

2 f. ~ in. = 2.166 feet. 
2.166 . 

.' 

--
~J 

--
12996 

12996 
2166 -

4332 

-
---

o 

28 '46 
.8 ' 46-

469 1 ' 

93 8• 

10.160706 
10. 16 feet. , 

• 

• 



~ MEASURING O,F 
Fig. B 7. 
JB. I. ~ I K. . 

Set J upon D, to the 1 e (~.I66) on e; and 
. 'againft the fide (~.166) on D, is the COflre~t on 

- (10.16) feet, belD'g the fame fort of meafure. · . 

2. 0,. tkus, by th~ Rul~., 
Set J 2 upon D, to the height in feet (.2.16 .ort 

C; and againft the. fide in inches (26) on D s tht 
conterit in feet (10.16) on C. • 

PRO B. II. 
. 

~ find the .content of a [quare prifm, or pa~ clo
pipedon with a fqtlar~ baft, ABeD. • 

R U L E. 
49. Square the fide AB for the area of th afe ; ' 

which multiply by ~he height, gives t~e to! dity. 

• 

• 

o 
Examp. • . 

Suppoft the· 
19 feel. 

baft .2 jeet, 6 inches, and the beigh/> 

• 2 f. 6 in. = 2.5 
2·5 -

6.25 
19 

125 , 5625 
50 625 

1 • • '0 

bafe 6.2$ II 8.(15' C<lutent . -- -'--
I. By the Rule. 

• 

Set 1 upon D, to the height (19) upon e, and
againft the fide of the bafe (2~) upon D, is the 

. content (I 18. 7) upon C, ~n the fame meafures • 
• • • 



• 

~.IV. 

,. 

. SOL I D' Si 

t. Or • _"S, by Ib, lUll,. 

D, to the height in feet (19) upon 
the-fide or the bafe in inches (30) 

the conte,)t in feet (118.7) upon Q. 

PRO Ii. III. 

JblidilJ of a"J fort of pr:i/tTI, ABCD. 

R U L E. 

97 
Fig. 

of the bafe AB; by fome" of the ,p J 
Ill. then multiply that bare by 41. 

gives the folid content. 

Elfom. 

AB, he 4.65 fttl, and heighl AC 25 

-
2325 
930 

116.25 feet: --
1. By Ihe Rule. 

Set 1 upon A, to rhe bafe (4.65) upon B; then 
againll: the length (.5) on A, is the content on B 
(116), in the fame fort of meafure . 

2. Or Ihus, by Ib, lUIle. • 

Set '4+ upon A. to the bafe in inches (669 ~ ) 
on B, then agaipft the len'gth ('5) i~ reet on A. is 
the content in reet on B (, , 6). 

-J G P RO~. 



~g MEA SUR I N G 0 F 
Hg. 

• PRO B. ' IV . 
• 

7'0 find the Jolid conlen of a cylinder, ABeD. 
, R U L E. 

39. Find the area of the bafe AB or DC~ by fO 

Part III. then multiply that bafe by the height 
for the Conteht. 

Examp. I. ' ." 

Let the dJameter.of a cylinder be I4 inches, 
height '5 Jeel. ' 
I4~n. = 1.166 + .785 1.067 

1. 167 1.36 • 5 

• 

,. 

• - ---
8162 47 10 

• 
6996 2355 

1I66 785 
1166 - • 

• 1.06760 bafe • 
1.360722, = • 

I. By the Rule .. 
Set 1.13 upon D, to the height (5) upon C, and 

againft the diameter (1.166) on D, is the content 
(5'33) on C, in the fame meafure . 

• 

. 2. Or thus, by tbe Rule. 
Take! the circumference- for the girt. Then fec 

.886 011 D, to the height (5) on C; then againft 
the girt ('917) on D, is the content (5.33) on C ; . 
in the fame meafure. J . ~ 

For here the diameter being J 4 inches the cir
cumfe rence is 41> and tbe girt 11 or .917 feet. 

, 

) , . . .J. ~ 
\ 



SOL IDS. 99 
" Fig 

Or Ibus, by Ibe Rult. 39: 
height Cs) on C; and 

. 
Ex. 2. 

on D, is the con
meafure . 

""ind,,,. wboft brighl is 40 feel, and di
or circum/lrellc, 94.25 inches; If) 
fttl. 

. 7854 
6.25 

47 124 
157' 
39 2 

4'9°87 
a 

4. By tbe Rule. 

4·9°8 • 
40 

--

Set 13.54 on D, to the heil:lht in feet (40) on C; 
and a"ainft the diameter in Inches (30) on D, is 
the co~tent in feet (196'3) on C. 

5. Or tbus, by lb. Ruit. 

Take ~ the circumference in inches for the girt. 
Then ret 10.63 on D, to the height in feet (40) on 
C; and again(t. the-girt in inches (23.5) on D, . is 
the content in feet (196,3) on C. 

6. Or Ihus, by tbe Rult. 

Set 42.54 on D, to the height in feet (40) on C; 
and againlt the circumference in inches (94.25) on 
D, is the content in feef (196.3) o.n C. , 

.. G 2 SCHOLl' 

II 
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MEASURING OF 

S C H ° L 1 U' M. 

Obferve here, that. :2 7 is the fquare rflOt of 
the area of a circle w is 1 = V/. 78 54. 

And .282095 is the fide of a fquare, equal to 
circle, whofe circumference is I. 

And3.5450= 1 =3. 1 416 • and is 'e ' 
o .282095 .8802 . 

circumference of a circle, whofe a~a is I. 

And 10.63472)s the fide of a fquare, equa to a 
circle, w hafe diameter is 12 inches = v/. 7 8 54 ! J+ . 
=: 12 X .886227' 

And 42'538896:::: 4 X 10.634724 :JJ2X3·5 50. 

And J 3.54055 = 42 .538896, and is the di e-
3. 1416 

ter of a circle, whofe area is 144, 
12 

=~~. 
.81S62 

.-
And 1.128381 is the diameter of a circle, whofe 

.~ 
. 1 . 

area 15 I, - .8862 • 

PRO B. V. 
• 

<J'o find the (ontent of a (one or pyramid ADS. 

R U L E. 
+3: Meafure the bafe, then mul'2ipl the bafe by one 
44. third of the height DC; or elfe multiply the bafe 

by the height, and take ; the product, for the 
cbntent. 

o 

• • Examp • 



• 

P.IV. SOL IDS. 101 

I, Fig. 
Examp. 43. 

CJ'hn-e is a (one or pyramid wh,je beigbl DC is 60, 44. 
and bdje 5 J, to find the (dllen/, 

I 
, 
• 

• 

51 or 51 • 
20 60 

-- --
1020 content 3)3060 

-- 1020 content. 
o 

By tbe Rule. 
er I on A, to t the height (20) on B; and a. 

gair:ft the ba.fe (51) on A, is the content (1020) 
on B. -

PRO B. VI. 

CJ'0 ~'iid tbe contmt of the fruflum of a cone or py-
ramid AD. _ 

J, R U L E 
.,. . Find the areas of the two bares, at top and bot- 4S. 
tom AB, CD, and the height PQ; call the bafes 46• 

Band b. Then B + b + v Bb X PQ. = content. 
3 

That is, multiply the two bafes together, and ex- ' 
tract the fquare root; to the' fum of the bares add' 
this fquare root, and multiply the third part there
of by the height, 

2.° Ortbus. . 
For a fquare pyramid, to the rectangle of tho . 

fide~ of the two blfes, add';' th fquare of the dif
rference; the fum multiplied by the height, gives 
the folidity of the fruftum. 

In a cone u[e the diamr;ters inftead of the fides; 
and the laft J1toduCt muft ge multiplied by ·78Sh 
for the fmllum. . 

• . 

G3 3. Otber: 



tot 

Fig. 
45· 
46. 
, 

MEASURING OF 

3. OtherwiJe· 
In a fquare pyramid, let D, d, be the fi~es of 

fc d' ' Then Dl - dl 

the ba es, or lameters In a cone. 
D-d ' J 

X ; the 'height, = content of the [quare fruftumjr 
which fru{lum mufr be multiplied by .7ftS4, 'for me . 
'content of the conic i ruftum. -Examp. 

c:. 
Suppofe the greater diameter 36, the 'ej[er 7. 7, and 

tbe height 24, 

36 36 
27 27 

-- -
252 9 
72 9 
--.- -
972 3)81(27 
.-. 

• 

97.2 
27 --

999 
24 

--
3996 

1998 
...--

23976 
-~-'" 

23976 the fquare fruftclln, 
.7854 • 
--- • 
167832 
19I!f[ 

1198 
9-5 ---

J 88 ';06 the 
C011lC fruftum . 

P -ROB. VII. 

, 

<J'o find the contmt of a Pri/moid or Pyramidoid 
GE . 

• 
• 

47. This is a folid whore fides dre ftreight, and the 
two bares par ltd, but not fimilar figures; when 
they are poligons, 'tis called a Pri/moid, or PyrtJ
midoid; but if they are cllipfes, 'tis called a Cylin
droid. For this folid, when the bafes are reCtangles, -. 

• 

or ~lIip(es. . 
. R U L E . 

To the bottom length (BE), adq half the top 
length (AD) ; and multiply the fum by the bot m 
bre dth (Be), for the firft produCt. ..... 

To 

- -



P. IV. SOL IDS. J03 
To the top length (AD), add half the bottom Fig. 

length tBE), and multiply the lum by the tOP 47· 
breadt.h (AG); for the fecond product:. 

Multiply the fum of thefe produtl:s by • the 
height (AL; for t~e content . 
. When the body is a cylindroid, with elliptic 

, bafes; ,you muft u[e the diameters inftead of. the 
fIdes parallel to them; and compute the folidity as 
before; and then multiply' the laft product: by • 
. 78.54, and it gL'Yes the cont~nt of the infcribed cy-
lindroid. ' 

, ' 

When the bafes are poligons, you may ufe the 
fir11 'rule in the laft Problem. , . 

• Examp. 
. 'I'here is a /quare pri/moid, whoft dimclt/ions are , 

BE =40, AD = 36, CB = 32, AG = 12; and 
heighl' AL = 28. . 

40" :l6 1 856 
18 . 20 ., 672 

- - --. 
, , 

58 56 2528 
32 12 9T -- --- ---

116 112 22752 
174- 56. 842;-

• 

-- ---
1856 67 2 23594;- content. - ..... -
But for the infcri6ed cylindroid, 

multiply by .7854. 23594.6 

" 
• 

o 

. 7854 -_._-

• 

1651626 
188 757 

11797 
943 

Content, . 18531.23 
G4 . 

-
• 

• 

• 

• 

• 

I 

PRO B . 
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Fig. 
48. 

I 
PRO B, VIII. 

• 

• 

49' 'J'o find the cOltlmt if afty ungula, or boof ~f (1, WII. 

This is a folid made by cutting the frufrum of a 
cone, by a plane paffing throug ·it diagonally, or 
touching the two oppofite-bafes t on contrary fide~.f' • 

l. R U L E. 
, , Meafure the diameter of the b~fe AB, a~d the 

• 

• 

I • 

I -

conjugate diameter 10, of the elliplis AleO; alfQ 
the height CD. Then divide the difference o~ ~Qe . 
c\lbes of AB, 10, by the difference of their fq\lares S 

and multiply the quotient by .78S4AB X -i- CD, 
for the COntent of either ungula. . 

Note, if d be = the diameter that is wanting; 
then you may take vAB X d inftead of 19'1 

2. Or thtr..:. -
Let diameter AB = b, 

Then bb + be 7- cc b X 
b+~ 

tent. 

• 

• • 

• 

conjug. diameter 10=., 
.7854 X AB, . is the ~on .. ~ 

3 . 

• 
<> 

• • 

o • 
• , 

• 

o 



. 

, 

P. IV. SOL 1 D S. 
• • 

., Examp. 
SuppoJe AB 16, 109, CD 12; 10 find IDe conle/II • 

• 16 . 9 l6 4 81 

. 16 . 9 9 16 
- - -

' \ 96 81 144 2886 • 

16 - 8 • . • 48. 
-- 256 --, • , 

2056 r -- 25)7 696(3°7.8 

--- 4 81 75 .. - -, 
30 7. 8 196 • 

1 ~ 123 1•2 175 
'7 854-

61 56 21 

13°78 86l84- --- 9849 
3)3 693.6 6 • . . 

p3 I •2 49 • 

• - - • , 
966,97 the content. 

0 

PRO B. IX. 

'1'0 mea/ure irregular parallelopipedons, 
pieces of timber. &c. 

. ' I. , R: U L E. 

, 

• 

fucb ' as 
• 

Girt it about in the middle with a fi:ring, and 
meafure it, and take a qtarter of the girt in inches 

, for the fide 0 t!)e fquare; therefore fquare it, and . 
. '<then multiply It by the length of the body; the 

produCt: is ~h c;ontent. . . 
• 

2 . OtbtTwiJe. 
If the body is very irregular, divide it into twO 

r or flore parts, and meafure each part fepararely, 
by th is rule. . . Or 
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' Fig. Or eJfe, gird it in feveral equidiftant places" and 

add all the girths together, aod divide the £Uri1 by 
the number of places, for the girt; then proceed 

• 

as before. , 
Note. if the girt be taken in' inches, and the 

length in feet, the la£l: produc9:, di ided by 1404, 
giv~s the COntent in feet. . • 

• 
Examp . . . • 

A piece of wood is [8 feet iong, ~nd the girt round 
about the middle, is 66 inches; to find the content in 

jPeet. . Co • 

A quarter of the girt is 16"!- fo~ t he fide of the 
[quare. . ' 

, 
16·5 
16,5 
- --
825 

990 
165 
----
27 2 •2 5 

---

---
J44)4900.50(34.02 feet. - , " 

43 2 ... --
• 

400 , . 

3. Otherwije by ~ Table. 

Frqm this table, take the area correfponding to 
the fide of the fquare in in ches; and multiply it 
by the I ngtb in fe~t fo~ the content. If the fide" 
of. the fquare exceed the table, take half of it; 
and at la£l:, take four times the content found . 

• 

. A 'J'abk 
• 

• • • • 

• 
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A 'T4b1, for m,a!uri.g Wood. 
• 

Side Area. :SIde Area. 
.llde 

(quare (q uare (quan: 

Incb. Feet. Inch. Feet. Incb. , 
6 , 8 • .250 J2 1.000 
6~ • .272 J1 -i- 1·° 4" J 8~ 
6~ • "94 J2t 1,085 ' 9 
6} ·3 ' 7 u } ~~ I y~ -
7 .340 ' 3 I.J 74 '0 

· 7~ .364 J 3~ 1.2 19 ·at 
7~ .390 1 3~ 1.'265 .. 
7i ·4\ 7 13{ 1. ~.',1. . 2 1t .. -:-;;-

r' ~ ·4+4 ' 4 1,36 , .. 
L. 

' 4~ 1.4 10 u t 

~~ j~~ ~ 1·4 60 · '3 
J.a.I. 

~ 23t 

9 .56 .. ~ 24 

· 9~ '~4 , J 5~ "" S 147 
9! . • 6 1 1 5~ .. 668 '5 
9} .659 ...2iL ~2":"" ' 2 ~ ---2!... 

' 0 .694 , 6 1. 777 26 
IO!' .730 I 16¥- 1.8 &3 26t 
l OT .766 16-i- 1.890 '7 
, 0} . 80~ , Ii} 1.948 27t -
II .840 ' 7 2.006 28 
I I ! .878 Ir~ l .o65 .~ • • 

· II i- ,9 , 8 ' 7 ~ 2 . 126 29 
• n ! .q:;o 1 7~ , .187 2q{-.. II 30 I 

, 

• - • • 

• 

AtI~ •. 
- -

Ftet. 

2.25° 
' .376 
2'506 
2.640 

"717 
' ,9 ' 7 
3·o6z 
3 .• 09 
3.3 0• 
3·5 ' ~ 
3.673 
3.835 
4·000 
4· 16j 

4·34° 
~~ 
, .69 ' 
4.876 
5.062 

_5. 15'1 
5·444 
5.640 
*.840 

0'4 
6.250 

. 10 7 
Fig. 
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MEASURING OF 

• • 
Examp. 

1/ a piece of wood be 18 feet 
a qttarur of the girt, as before. 

ong, ami 16-!- inches 

1.890 
18 

--- • 

--- o 

34.020 the cuntent as before. 
• • 

• 

c : • 
• 

I • . By the Sliding Rule. , 
Meafure the circumference in the middle, and 

take a quarter of it in inches) and call it the girt. 
rhen fet 12 on D, to the length in feet ( ) on 

C; then againft the' girt in inches (l6~) D, i!l 
the content on C (34) feet. _ 

. 
2. Or thus, by the Rule. , 

Take 'a quarter of.the circumference, or the girt 
- in feet, which here is 1. 375 ; then, ' 

Set I upon D, to the length (r8) upon C; and 
againft the girt (1.37) in feet ~>n D, is the content 
'(34) upon C. 

Note, . thefe are the fame rules, as given in 
Prob. It: 

S C H 0 L I. 

This is the common method of mt::afuring wood, 
as prat1:ifed in all raff yards, taking a quarter of 
the circumference in the middle, for the fide of the 
fqu are. But it is objeCted, that it makes the con- -. 
tent tOO little in proportion as 14. to 1.1 ; and that 
it ought to be meafured aSOa crlinder. But to this' 
it is anfwered, that before the wOQd

l 
can be fquared 

and made fit for ufe" a great part of it goes to wafte 
inch~ps; and therefore the quantity of round tim~er _ 

ought 
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ough to be reckened no. more than what the in-Fig. 
, fcnbed fquare will ameunt to., which 1heuld be re

duced in that preportien, that is as I I to 7, which 
is, mere than ~4 to 7. Anether objeCtien is, that , 
in tapering timber, taking the fi~e ef the {quare 
in the middle of the piece, makes the cell tent a110 

~ 

tto little. But tQ this it is anf""ered, that in meil: 
'cafes, the great end is to. be cut away, till it be ef 
the fame dimenfions as the leffer end; er elfe 
it can net be fawIt:,into proper ftuff; and upen that 
acceunt takirig the fquare in' the middle makes too 
much ef it. . 
. Or. the ether hand, when fquare timber is mea
fured, if one fide ef the fquare is greater than the 
other, a qua;ter of the girt will make too much ef 
. that this Rule will in feme cafes give tee 

tee littler by an incenlidera
fQ[e may pafs well eneugh 
~~purld piece of wood is to. 

be 1" ".""may be made tlfe ef, 

• 

then I think it ft""~.r. meafured as ' a cylinder, • 
o.t elfe as the trult.!!,!n of a cene, if it be tapering, 
accerding to the les in Preb. 4th and 6th. 

• e 
PRO B. X . 

• 

ero meaJure a heap of Jand, or earth; a poni of 
water, &c. 

R U L E. 
Take the depth ef ' it, in feveral places, at equal 

diftances, as near as yeu can; add all thefe depths 
,. tegether, and divide by the number ef them; dIe 

' quetient is the mean depth. ' Then find the area 
of the bafe en which it frands, which multiply by 
the mean deptl1, and the.,predu£[ i~ the centent. 

If it happen, that the heap is fo felid, that the 
depth can net be taken, draw a ft ring Over the 
tep ef it, parallel to. the bafe, and meafure the 

,- height 



• 
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Fig. height of it above the bafe, for the greateil:, 

depth of the heap. T~en take feveral equi. 
difiant places upon the firing, land meafure from 

• the firing plumb down to the heap; then thefe. 

• 

• 

• 

, bt:in~ fubtratl:ed from the greatefi depth, give the 
depth in thefe feveral places. Then put the firing 
into a new pofition (or elfe draw another thing (a·, 
crof~ it), and take equal difiances, and meafure as 
before; and repeat the fame, as oft as need be; 
till 'you get a fufficient number cf depths thro' the 
whole heap; all which mull: be fet down and fub
tratl:ed from the greateft depth as before, /)!tQ 
then you may apply the rule at firfi given. ' . 

Note, you may fometimes reduce cthe heap into 
fame fort of a regular body, which will facilitate 
the meafu'ring. ' 

Examp. - . 
hore 
epth 

There is a heap of fiones, w 
bafe is 15 yards; the greateft:d 
3, and the depth from lines d 
over it, taken in 9 places, are 

rawn 
, 

asm 
the rnble. . , 

9) r 3( 1.44 1.44-
9 15 
-
40 720 

36 144 
'" -

4 content, 21.60 

r/ g. 
2 -; 0·5 
2 I 

1 2 

1~ 1.5 
2 1 

1 2 
2 .L • 0·5 ~ 

J ~ 1·5 
13.0 

-. 
• 

yards. 

...., 
P R O.B. 

, 
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JlI 
Fig. 

'I.(jind Ib'l.fiJily .1 any '1 llu jiv, reg.lar fllids, 
frDm Q fide being gwm. (. 

, 
Tctraedron 

. f '78511 or Pyramid. II 

Muhiply the cube 0 H d 
1 . RULE. 

h . fid b h . ext ron, 
t e given I C, - Y t e or Cube 1.000000 
number ftanding againfl: . 

-tb:: name of the body in OCl"aedron. .47 14°45 
this Table; the produet Dodecaedron. 7·DG3 1 J 8t! 
· the folid content. lcofaedron . 2,1 816 51 

~~~~~~:~g~~ ~"PJY T of the ,..-..,hey are p" 

• 

-j 

" . 
• 

. . 

·47 ' 4 
27 

. 32 998 
9428 

12.72'78 content. 

PRO R • 
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Fig. • 

PROB. XII / 

• 

". ~ 

'-0 find tbe content of any irrJgular oody ~1t"d8J '" 
planes. 

, R U L E. . 
. Suppofe it divided ioto prifms and pyramid .. ; 
then meafure ali thefe feparately~ and the fum of 
all is" the content. 

Examp: 
50. Tne folid AHFD is divided into five .parts, by 

planes drawn parallel to the fides. There IS 1. · 1 ne 
paraUe1opipedon KHGLNFIO. 2. The ~riangular 
-prifm AHKOIB. 3. Tnetriangularpritin EFNOIC. 
4. The fquare pyramid IBDCO. 5. The prifm 
GPF. And each of thefe may be compo od by 
the foregoing Problems, and the fUIn will be the 
whole content. Pat of this olid rnav: eafured 
by Prob. VII. But "1 they are compuunded 
they cannot, but mu ' oe cut in pieces, like thi~. 

-
PRO B. XllI. ' • 

'10 find tbe content of a cylindric ring • 
• 

R: U L E.' 
35. To the thicknefs of the ring, AB, add the i~ 

. ner diameter BD; multiply the fum by the area 
of the feaion A B, and the proJutI: by 3.14-16 gives 
the folidity . 

_ Examp. 

, 



, 
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Examp. Fig. . ' 

Let Al.l the thicklleJs be 13, BD the inner diameter 35· 
(57 , to find !he fllid cOlltent BAED. . 

1'57 .7854-
13 169 \ 

\ -- • 

. ' 170 70686 • -- 47 124 
1-' :J 7854 -- - • 13 

area, 132.7326 -- , 
170 • 

39 
• • 

• 

13 
92912H20 • 

---;> 

169' 13 2 73 26 
.- • --

• • 

1353 -----... 
Content, 70888,74 

• 

PRO B. XIV. 

CJ'0 find the folidity Of G jphere or globe, ABeD. 

I. R U L E. 
,,~ Multiply its furface by the radius AO 1 .;. the 31; 
product is the [0 idity. 

" • 
2. Olher'{1Jije. 

Say as 2 [ to I r, fo the cube of the diameter, - ' 
to the content : which ' 5 nearly as 2 to I. 

• • H . 3. O/herM 

• 
• 
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F'i". 0 b . 33. 3· I tNtlift· 
Multiply the cube 6f the diameter by -5'131; 

the product is the folidity. / 

4. 0, thus. 
Muhiply the cube of the circumference by .oI 69f, 

and YOll have the content. 

5. Or Jhus . ' -
~ind the area of a great circle of the fphere, 

and multiply it by T of the diameter. 

Examp. 
SlippOft the diamtftr of Q globe is 16 i1l(bes, ~T cir .. 

lum!aence 5°.3. ... 
16 256 4096 2I )45056(2145'!- content. 
1, 6 J 6 \.,4~2~ ••• ;.:. ___ ",. 

96 1536 1 0 

2~ 16 256 

' 56 4096 45056 

106 
105 

11 

I. By Ib, R.Ie. 
Set 1.38 on D, to the d.iameter ( 16) on C, and 

:lgainft- the diameter ( 16) on D. is the content. 
('21 040) on C, in the fame meafurt'. • 

• 
2. Or 

• 
• 
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Fig. 

"....... • . Or Ibus, by the Rule. 33, 
'-se~ 57.4 on D, to the diameter in inches ( 16j 

'eo C; and againft the di:tmeter ( 16) in inches, is 
ille content ( 1.24) in fec t, 

) , ' 3. Or Ibus, by the Rule . 
. Set 7.7 on D, to t he circumference (50'3) on C, 

and againft (50.3) on D, is the content (2140) on 
C, in the fame:: ~arure. 

4. Or lhus, by the Rul,. 
~ Set 320 on D , to the circumference in inches 

(50.3 ) on C, and againft the circumference (50.3) 
on D, is the contem in feet ( 1.2 ' on C . 

. d conrent of a 

e-1tIi!~ the circumfe. 
"",,),,ce IS J. 

A nd 1. 3H I9 =J I • 
. . 52 359 

And 57.4+4 = J ' 7,8 . 
. 5 2 359 

And 7.69 ' 3 = J ~ . 
. Ol~ " . J~7.8 And 3'19'76 = . 
. 0., 69 

• H • 
, 

• 

PRO B. 

• 




