
. 

cxcef" (reduC'ed to c s) by,di ' 
RVEYIH' 

C to AE; and t quotient fe 
E [0 I, gives e point of di 

42 acreSt rhe a 
1ihe trian . A 

'4,46. he per-

~5·,6 
2.7.00 

over 8.26 = 82.6 
-- chains 

8'ZJ6 , 
".7)'(5.'(7.,8 = EI. 

1589 

630 

454-

1760 

I 

~ ... ' 

" 
• • • 

Tl1erefore if El be made 7. 28. chains, and cr 
drawn; the part CHAt wjll contain 2facrU. _ • • 

Cor. By Ihef",t 1IfellD~POli"11f mo} be ditJiJttl . '" 
in" lUI] "lImb" (J/"'fJ",1 pMIS; Il"d tfJlII in/(J lUI) 
""",6" of parll, wbDf, prop9rrions art lfprtjJ(J by 

I 
• • 

• 

• 411} ftfl.b"s. t. 

This is done dther by dividing the bafe of th~ • 
triangle FG in the ratio of the feveral ~ns. ~.:. 
elfe cutting olf. the reveral pi'" of the figUle~~ 



VEYINd' 
there are many par , it Fi 

dividing a triangle into f~-
from the vertex, as ex!'l)in 

r 
very great ufe i prattiee I 

any pie 0 an nay be di-
and y as by any 

And for "furing any poli-
r1t~~~d [ 0 a tn gle, it is done at 
, would re uire as many cal­

tri. ngles. 

1'. divide 4 p"i!D into allY number of parlJ, equal 
III' ">'i"ai, b.J Ii eJ rawn/rom a point within it. 

To do this, y 
f'ungle in ti,e r, 

Al!~J~F PI a field containing 69 acres, which 50. 
U,,,, .. ,. three mm, from a pond in Ibe 

INob :~~iij~~~mOa:~n may have Ibe benefit of 
'.~ If) ba1J~ 25 acres, tbe 

2+. 'l'o jel out tVery man'i 

~iii~.:<n: for the beginning of the divi_ 
'" all the relt of lhe angles, as 

and GD. Then meafure all 
the 



• 

. (," 

URVEytN 
and theit contents Vl' 

• 

• 

.. 

• 

Then fince the 's !bare ls 25 acres, 'the 
firft triangle CGB II. 81 is too little, and the firft 
and fecond triangles together, CGB ann BGA, 
comes to 27.08, which is more than 25; therefore 
fubtracr 25 therefrom, and there remains 2.08 • 

. And therefore we muft cut off 2.08 anes from the 
triangle BG A towards A. To do which,. meafure 
the perpendicular from G to BA, 13.28 chains 
and reduce •. 08 acres to chains, which wUf f:; 
20.8; <livide 41.6 ordoubfe thefe chains, 15y 13',28', 

.and you hav'e for the quotient 3. 13 chains; wfii~h • 
fet off by meafure. from A towards B ~ as to H. 
for the dividing point. And draw GH GHB 
is the 6rft man's fuare. 

, 
• 

Toen for _ the next man's fllare. Ad8 this 08 
acres cut off, to tbe next triangle AG 6.07, the , • 
fum is 8.15 which is too little; add the n t trian;" 
gle FGE 6.65. makes I whid\ is frill 
too little; and trian. EGO, it ...:... 
101i11 be far too muth. WI' {hall cut off ..... 

• an ad'ditional part of EGD at~. Sub. • 
traCt 14.80 from to man'S' fuar~. and 
there remains 5.2 52 chains. The per· 
pendicular from G upon ED is '3.9' chain. There­
fore divide 104 (the double 'of 52) by 13.9, alld . 
the quotient is 1.,,8 chains; and thi~ mutt be e __ 

fu 
J 
• 

. ' 



• 
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-0, OJ to r. Then drawFW 
be the fecond man's Iba!'$'~ 

~~~~I:r, of the triangle GOE; is II lGO; to this add the trian-
the fum' 2 i:~cres for the 
the third ":s Ibare. So , . , was reqlll 

be divided any number of 
di.,id",kl.e whole can nt of [he field 

n~r~::~r.:.t the q [ien[ Ibews [he 
; , Of lhare. A's jf there . wtre 

[hen one Ibare will be 7.S 
from the ~ri.ngle eGB, 7,5 

and the ntxt 7.5 acres more, 
be done asbelore direCted; 
I. 
oft' any number of acres g;' 

know'~g [he content of [he whole 
.'1''''"Jre triangle after triangle. 

you want, or very near it. 
oft' a part of the neXt. 

B. XXXIV. 

the blank paper, and fix 
~r~~~~~~n fame lIat board or [able, 

r.1 from one another or part • 
~~~~ done. Then with a, 

;e fmall pricks [nro' aU 
places, on your plaD, which 
in your paper. Tben take 

lines from one point or mark 
[hem in [he pia .. ; ';'1\ aU 
J f you be in any doubt 

takes its diLlance from 
one 



•• 

R 

I 
1-- -N -\., G. , 

you are certain.~ and 
that will fet alII' rights. 

thus. 
and rub the Ua'~K.llutl 

lay • 
a ft the the 
plan. corne hat they 
may keep with a , arp pointed 
bodkirt rUn in y ur plan, laying 
pretty hard on ; fuch other objeEt-s as you 
would exprefs._ Then take off t e map, and all 
the lines, that you traced with the bodkin, will ap­
pear upon the paper; which you may draw "{ith 
ink. or may rub - out at _pleafure, with crums of 
bread. ' 

Otberwift thus. 
Take a paper well oiled with linfeed. oil; and 

laying the map upon a table, lay thl! oiled paper' 
upon it, and faften them together; then you mat 
fee i\ll the lines and furniture of the map, thro' the 
oiled paper, as thro' a clear glafs. Therr with pl!n • 
'and ink, or with a bodkin, draw or tr' air he ' 
lines in the map. So will you have a tJ1ap - the 
oiled paper, which you may place upon , nothea­
per, if you pleafe, Thus by an oiled aper, ay 
the figure of any flqwer, fruit, or ot curiom--
thing, be taken from any draught of it • 

• 

*' " 

The drawings be transferred to • 
another paper, by me frorri the onc;" 
and fetting it upon the , a pair of com-
paffes: but this is very tedious, and requx-es a deal 
of time; but to facilitate the"work, there are thre 
legged compaffes made, to take off three poi s ii-.t "'" 
once, and fet them down on the new paph. ..fa 

PRO. 
- _ - l 



~l 
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XXXV, 

a greater or leffir /iie, ~ an} 

int within the figpre, as at 52. 
ines to all the angles, PA, 
hen make Pa the reduced 
A; and from a draw ab pa-

'th~ next line PB in b. In 
cd, de, ea, parallel to BC, 
rom the interfefrion of the 
n from P. And abede will 
as was propored. And by 
y be reduced to a bigger 

't/eed figure is fimilar to the 52,' 

~;~~a. and the fides pa­
" ofe in the given Ii-

A CE may be dh:;ded i1l a 
fUllrWl!'el to fbefit/es oj Ihtfigurt; 

or Pa' to PA', in the gi-

PROB. 



I 

• 

YIN G. 

PRO B. XXXVI. 

a map or pi_n, 10 a lifs or grtaln-IIX.~. 
ill allY 1Jrn1lnrti0n;f tht fides.. • 

~ . . . 
If the draugnt?r plan-is no, I rge, la~ down 

agaIn . by a fmaller fcale; to do ~ you muft 
take every line from the plan, an apply it to the 
1caie it was laid down by; a!1d t en take the fame 
numbers, off the 1effer fcale, t be laid down in 
the new plan. Thus you muft erform the whole 
work g~metricalJy, by fcale and compafs; and it 
is beft to ufe a diagonal fcale, by reafon of their 
minute divifions. But when the plan is larae, tbis 
method is tedious. 0 

Othtrwift· 

.Make a reducing rcale with a fmall hole, in a line 
with the edge of it, and nearer one end than e 
other, in proportion of the fize it is to be redutGd 
to. Thefe are tlot;.h graduated with equal parts, in 
(he fame proportion. Then glue or 'fix -yoor motp 
to a table, and clofe by it edge bye paper, 0 • 

which it is to be reduced into a leffer gr r form 
Put a fhong needle thro' the hole i the ter ofi 
the reducing fcale, and fix it in the able a ut the 
mlddle of the line where their edge In. • • 

if you would reduce it to a leffer fize ; turn the edge 
of the longer end of the fcale, to any object 00 

the plan; and df equal parts i~ 
cuts; and find on the other el1d 
of the feale, ge make a mark on the 
}aper, for the place of that object. And thusvou 

:n·.l[\: proceed till all things on the em:lp be 
down. 

But.if you wO\lld make a larger 
m\lIt tnrn the thorter end of the feale-to 
on the map, and the longer end to the n~J'IPI 

• 



1 N G. 
plate, that the number 

t.~n\e e ge of it. 
TJll~"~ beft reduced by an infuu· 

'IVett pofe. This is made with 
that tracl l1'g one of them • 
e plan; the . other pen will 

ean paper, either in a letrer 
ll..-,r1ril' pleafes. 

, Jhus. 

rge fquate; and divide that S3~ 
qll'~ . Alfo make a fquare upon 54-
. m.~~11 lefs than the other, as you 

d; and divide it a1fo into 
11 fqua res. Then obfcrve 
at part of the fquare, any 

. placed; then place it in 
n he fame part of it, on yout 
. transfer every remarkable! 
) your new plot; putting it 

into the fame fituation. 
e feverai clofes to the weft, 
ewife a rivet running thro; 
ar it, and a hOllfe a littlo 

l4PI'!J ing to it . And in the re-
) have.: alfo the dofes to the 

and the river running 
trees be!ide i r, and a 

to it; and all 
I~re"~ and the fame 

nn,,-r things therein. 
n~ .. the fame way, a plan is 

a. greater fize i but this 

nn"r for a large plan. be· 
'anf'[V of things. 

PROS • 
• 
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~~1Ie~rl of m.ea/ure inlo anolhtr. . 

Tn places, ' thro' cuftorn~ they Iec on . 
feet to the perch than the ftatute al1~ws ; and. t'here­
fore an acre with them will be grtflt thall a fta,.. 
tute acre. But to know how rna ftatute acres 
there are in any field, furveye by a different 
perch; and the (contrary); by ving that perch, 
and the correfpondent number of acres given. 
Multiply the number of acres by the fquare of the 
length of the perch it was furveyed and plannc::d 
by; and divide the produCt by the lquare of the 
1>ther perches length l and the: quotient giv,es the 
number of acres, according to that perch. 

Examp. 
SuppoJe a foltl of 40 iI,m was planntd'by a per; 

Df 18 fett ; hO"llJ ",,"y}la/ute acres dots it contain? 
18 ' I~.} 272.215) 1296~)47.60 

, 

la 16T 1.0 0 

--
144-
18 --
--

12960 --­
Anf. 47.6 

• 

1280 

• 

• 

Cor. '1'be Imglh of thl ",.,b, "fitiJ. is mef<ljllr,~4 
by; ;S re&iprocaJiJ as Ibe fgaare root of tbe nu'nb~~f'!: 
. crts, ;1 ",eafures to, ~ Ihat perch. 

• 

• 
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XXXVIII. 

of a field; 10 Pitt/ what 
bow many parIs 10 an inch. 

parts to an, inch for your 
the content of the field; 

t given by the fquare (1f 
of 'parts) and divide the 
found by that fcale; the 

t. is the true reale, or 
ch. 

mp • 
IWt!vt acrtJ, /Jut mea/ured 
n inch, its content is 16i-

• • 
145,-5(12·°7 

I 

-

12.07 parts in an inch. • 

!,.- of parts in an inch, is 
!/em found b] ii, in a gi'1Jt1J 

3 SEC T. 
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$ E C T. 
I 

III. 

'aiu,ri"", inoccejJibJe Heighff, 
:11 I ··, D!J.anceJ. I' 

~ 

P R 0 B. If: 
f" "'tll/ur,11ie height of any perpe"Ji(Ular ohjefl AB. 

wh", yoJt til" ,Q1IIe lo1be haft A. ' 

55. LE T ABO lie ther obje8:, as fuppo(e a tower, 
whore height AB is required; AC a horizonta\ 

hne; for here C is fuppofed to be levd with the 
foot of the objet't at A. 

Take your itation at C, about as far from tho 
objeCl: as ~he heignt of iti and where )'QIJ can reo 
both t'he ' tOP and foot of the objeCt; and [hera 
'Place your inftrumem, with WhiCh~e (he angle 
BCA i that done, meafure the diftan A. 
the inO:rument to the foot cf the tOW! , n by 
p!a,in trigonomeu:y fay, . 

As radius: _ 
to IDe Jij/a,,(~ CA : : '" 
So the lbi 
to the 

To q,< the h<igh. of 
Ih~ • 

• 

• 

• 
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l<' i!'; • 
. ~. 

lind . d~ce 
-~l<;9'J:.:.n Exal1lp. 

BCA 5l 52, 

10 

1.806 III 
10. 105 10 

. -
. 1.91128 

feet the height of the eye" the 

reColved by projetl:ion ; draw' 
64 feet from any Ccale, ro A, 

AB. Then make the an­
and draw CB interCetl:ing the 
the top of the tower. . Then 
fame fcale, gives Ii 1-!-. -

• 
fet up the ftaff ab perpen-

~Iit(m i fo that the fun 1bining, it 
ac, and let AC ~ the !hadow 

Then meafure the fhadows DC 

1f=1l;loI;lll of the ft,,/f abo Then fay, 
the /lajf's Jhadow aC': ' 

of the ftaif ab : : . 
of the objefi's Jhadow AC: 

if the objeff AB. 
{hadow without the ftaff. : T \Ike, 

Ildrllt;' th,. . e of the fun, when 
top of the tower B, falls ;{t C. 

yot! have the anole C, and 
the perpendicular :a~; whicll 

method. 

SCRo-

• 
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S C H 0 L I U M. 

g the ang1e ACB, if vou move 'bac ' 
forwards, ull . that angle b~ j ull: 45 

gtees; then the dill:ance CA, beinl meafurt'd, wi 
be egual to the height AB. ' • ,. ~. 

If' you be on the top of the wer, you may 
take the' a.ngle ABO, to ·any Illark a C; then fub­
tra~illg the angle ABC from 90 ~ives the angle 
Af'B; the~ ineafuring AC; fro thefe, AB will 
be found as before. And this c~mes to the fame 
thing as meafuring a depth. 

Hence alfo if the height AB be given, the dif· 
tanee of any point C, as AC, may be found; ha­
ving the'angle ACB. ·It is only varying the ' pro .. 
portion, given in the firll: method. 

\Ve may obferve, that tbe altitude ) \.8, may be 
found otherwjfe than by calculation, if we can get -, 
to the top of it. And that is, by help of ,a line 
and.plummet, let down from the top B, to the 
bottOm at .A. For the length of the line, reac~1- • 
ing from B to A, being meafured, give$ th~ height-
BA. " 

PRO B. II. 

<J!o t11Mjll1"e an inawl/ible heigh B. 
, 

56. Suppofe DB to be a tower and a ' fpire, 
. cafe of 

the ob­
U\uft _ 

we cannot come at the . 
a mote or 
jeCl:; that 
proceed .. J..,,, 

Suppofe 
foot of ~e 
In this line 
II- good diftance one . Then 
inftrument at A. and take-the angllCI'aJ 
680 i then go to the other itation C, and 

• 

• 
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ure the diftance Fig. 

/ 56. 
CB, and a~ne 

18 deg. and draw 
iWll:rv diftal'lce 26 from 

• 

,gle BAD 58 deg. 
in o. Then t~e 
pplied to the fcal~, 

D 58°; there re­
Then, 

•. .,....--
41497 
78934-

9 928 42 
.. s. 

• • 

f the inftrumeut 
jght. • 
CA: : S. <C. 
S.CxCA 

, . . 
• • S.D 

AD : height BD. 
: CA: BD. 

ItS. 

r2"en ts of tbe an .. 

• • 
~. 

• Cot • 
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8 1.2'99-4- • 

. 62487 
__ e . . . 

---
then .655 : r :: 2:: Df'4 • •• 

• 6SS)26.o0(3i/! = DR • 
• 19 65 ( 

• 

• 

For if DR be radius, CA will be the difference 
of the tangents of ADR and COB, which are the 
complements of A and C. And therefore rad : that 
difference: : DB ~ CA. • 

. , Otbtrwife tbus. 
• • 

If you take two ftations at A and ~ fo that the 
angle DAB 1hall be double to DCB] hen CA 
will be equal to AD. • 

Then RAdiflS: • 
. tbeftatio1l4ry dijlallce AC : : 

S.angle DAB: 
II! the beigbt DB . 

• . r IbflS~ 
o • • 

Take the ftation at , fo th~ angle DAB .0 

may be juft 45 degrees; -;m.~ angle DCB 26 ' 
34', .Then the height ESI will be equ~ to the fta-
tionary diftance CA. . 

For when DAB is 45, DB = BA = C~,· 
CB = 2DB. But it is. as CB (or 2DB) : DB, 
as 2: J : : rad : tan. 26° 3+'. 
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Fig. 

:»:aYfilld the height of olle ob- '56• 
~m another GEr'. ' 

wnlla~ altitude DB, and thq('the 
by this Prob, Anti their 

n~g~t of the fpire £DF alone. 

I!~'I;~.(IJ of the tower EG be !mown; 
[inc GC, may be meaJured 

• 

reverfe of this Prob. and 
r~ tl:lunld by working the pro­

the natural tangents; or by 
before. 

line BA, and taking one 57. 
tat e, take another any where 

r whether it be hi~her or lowe. 
·II",'"[ at A, and take thangles 

o to C, the fia-
at C plant 

D. Then f~btraa: the fum • 
nd DCA from 1.9.0, to '~get 

.1:. 
, " • 

upon a high hill BE; 1#' 

D, flb()'ve tbe k-oel Dj A. 
firf): 



• 

• 

• 

• 
, 

SUR V E YIN G: 
I place the inftrument ~t A, and take t ,~ 
058 deg. and the angle DAC 72' I ',: 1 

the ttationary diftance AC '1.6 
I fix my inftrument, and take the . 

angle 64' 30 '. Therefore. 1 DC is 43 20. 

Whence, , (. • . -

{ 
Rad. 10. 

S.ADC. 43 'J.O. 9.836 rJ.· . 
• • 

{S.ACD, 64 30, 9·9 548 
S.DAS, 58 o • 9·9'1.84i 
AC,26 1.4/1497 

, 21.2988 7 
height BD, 29 1.462+0 , 

Then to this height, ad,d the height of the in· 
ftrument. The demonftration is the fame here, a1 
ill the laft Prob. . . 

, Or thus A 

Take the ftation A, fo that the angle BAD rna. 
be 30 deg. Then will DA be equal tooaDB; an~ 
it will be, 

As S.ADC, . 
to "!CA; . 
So S.ACD, 
10 the htight DB. 

\ 

• ( 

Otberwift thus. 
This fu .... ,,1 

with the bale 
Here are 

A and -C to be leve 

'of ,al'''tlJ'dt:--BA.D.!.1 
BCD, and the one of the fta· 
tions, as ACB, and the diftaace CA. 

Make as tan. BCD: tan. BAD: :S.ACB ~s.B:1 
obferve whether acute or obtufe. " '-'" 

Then fubtraet the fum of the' angles- BCa 
BAC from J 80, gives the angle ABC. The~!~~ 

•• 
,..J . ~ --
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: S.ACB x tan. BCD ; : foFig. 

AC : to the height DB. 57. 
lIlIe(1ilC'~ from Prob. 12 5 of my . 

f~r:.:t:!:h~~ the point C may be either 
lIU'r.."," lJr .... , as is eviclent. For DAB 

; but ADC may be any way 
t\it~in the latter method both ADS, 

m the horizon; and therefore 
.lJIc:l\jpwllt always be inclined to it. 

""'1}..,,,,,,, be f Olilld the l ame way ll1 all 
IWO flations, from both which • 

• ;&;!ftow.~db;ere YOII can fot up a mark. 
y by only conceiving the 

oil/tided with AB, this would . • 

""""I. 

as Ibe laft Preb. And if CA 
the horizon, this Prob. would be 

altitude BD, from havillg allo­
n~. which thert/ore is eaji& re-

~:''i11! height of a hill or a moun-
~ bo h level of the place, is 

Ie [ollnd the hright DE of Ollt 

'.,.if..,,,,i;by firft findillg tbe hright DB, • 
. ..., ... ,~. diffmllct will be the bright DE. 

o B. IV. I" 

'f a wry hi;h In~. -
by what went beror.e, if 58. 

lefratl.ion of the ray~ of light, 
~,~~~~~t to the eye trom filch a 
rc where the air mu(t I>e 

gre:llly 

• 
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, Fig. gready rarified. For this reafon, ~ ray coming fro 

.s~. the top of a mountain to the earth, i1iefqibes a CUl 

line, concave to the earth. The~for · obfep·-"Itl 
at . the earth, taking t~e a~gle of ~ltitude of '~~":j 
objeCt upon the top of It, direCts hlS eye along t 
tangent to that curve; for in h.. diteCti()'lf t f. 
rays come to the eye.. But '" l at tangent ru;t\· ~ 
above the mo\mtain, be makes ~ e angle of al l< 
tude higher than it ·fhould .be; and of-coru uen( 
the mountain itfdf hig1\er than it I -=a11y is. N 0\ . 

to reCtify this j let marks be fet tm at the ftations t 
and C; and one at tbe top of the mountain at D 
And let the obfervers go, one to A, and the othe ' 
to 0; and let 'them both at the fame time, makr. 
their obfervations thus; let the obferver at A tak,; 
the ' altitude of D above the horizon; where th 
r,ays, inftead of coming in the right line nA, wil l 
come in the direCtion FA, the tangent of the curvc' 
at Pi: and therefore he really takes the altitude ~I. • 

the point F. Alfo let the at D: take tIi 
. depremon of A ; where th( I 

rays, inftead of AD; wil) 
come in the d of th cur·r. 
a~ D. And the epreffiol 
of the point F, Now omparin 
notes, the angle at A be greater t an that a 
D, wh~reas they ought to be equai. Therefore' 
take half the difference of the obferved angles, an ' 
HU" raCt it from the altitude taken at A, anl"'-Vl_ l~~ 

true altitude. For the altitude at A,.b,;~ 
arp<r' by • e qUl\ntity DAF, and that a _. 

ADF equal to the former. Thll ' 
fame be done at the fecond ~jcfn ' , 

Thefe an being reetified, you may ~n procee~ 
by either, method laid down in t~e Ii f\ab. (efp~·. 
cially the latter) to find the altitude l and i>r th~ 
purpore make Y<;lur ftationary diftance ~C as 10 i:: 
as .you well can. ~:> 1 

• 
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franons may be taken Fig • 

.... ifmori: conveniently than below I 58. 
only Jant one !htion belo .... 

""~}:n'.teirial difierence in th. work't 
a depth infread of a height, 

o II. V. 

hi cf a ,Iclld OJ ;11 jhadcw. 

oS.B : AC =: S. B X AB. And 
S.C 

X AS: : S.A : perpendicular~r 
. . 

.A'x S.B :'I\eight. 
direCtly over your ad at the 

&;:.n..-tM:1i eBA wiU a right an-
: : tan. fun's altitude CAB: 

• 

fmall cloud to obferve by, be­
~tiDn muft be made to a poinr. 

But 



IU SUR V' 
. Fig. But if you would ob1iel 

59. altitude oftM very 
edge of the {bad ow. . 
'large plain oropen arcntn 

YO,u. • 
PRO R. VI. 4 , . . .,. 

C;(O find the altilude 0/ an obj hoft top aP'D'ea 
jufl in the horizon; having t~'e aijltmce in mile; {Ti~J,d, 

• 

This is a matter which frequently happens t fe • 
. in faUing to or from the land. 

Squa~e. the diftance in miles, which ml.l1tiply I- ~ 
the decimal ,2223, and the product is the heigl T 

of the object in yards. " 
60. For let .AD be an arch of the earth's [urfac 

DB the height of 'af! objea, AB Ii tangent at .'., 
Then in the right angled triangle CAB, CB" ; i 

CD' + -zeD x DB + OBI = CN + AB' . B. 
·becaufe CA = CD, 2CD x DB + DB' = Af; , 

, or (becaufe BD is very fmall) .,CD X DB = A . ' 

. = An" and DB = AD~. .8\) 2CD, or t . 
, . . 2 

. eart,11' s diameter, is 79' . 
~DI.· X ~ . = DB in mile . = DB " 
7916 . 79 16 ~ 

""rr!o; that is, " 2223 X AD' = the he ght DB 
And the point B juft appears or ifappea 

pet:tat1or in tbe ;angent at A. ;. -. 
PRO B. VII • 

• 
he length of a POriZQl1talline A) I :! 

, A and Jl ... " • ., 

61. A ~ine 
cannot be 
roeot which h 

• 

and ' • 

• 
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124 SUR V E YIN 9. 
Fig. fured them. Then P

t 
e DB and EC till 

62. interfe8.. in A; thell me fu on the hftJ~ 
[calc:, will {hew the .di and: f or 

• 

length of the line BA. ' 
. It may be alfo comp~ted 
In the triangle CBD t lyre 
to find the angle DBC, and 
And in the triangle BCE" are gi 
to find th~ angle BCE~ and the angle BC its 
plement. And iaftly, in the triangle ABC all 
angles wi~l be known, and the fide BC, whence 
will be found. 

0,. thus. 
Take one ftadon at B, and another at a C01ij~1 

nient diltance as C; and fet up marks. Then jJ.1 ~'~" 
the inftrument at B, take the angle ABC, ben 
forr.e mark or object at A, and the mark lIt ,C. T l 
meafure the ftationary line BC; and place the 
ftrument at C, and take the angle ACB, betw. 
the fame obje<1 at A and th mark at B. T 
fubtraCl: the fum of there a g le!t-B aoe) C from I 

to get' the angle A. The p.y, . 
As fine oj lhe angle 
to the jlationarJ, ' .e B 
So fine of the a tgle C : 
~o the difJance AB. 

The diftance BA mayalfo be found 
d compafs, by laying down the t:ia 

Or thus. 
. e the angl ABC 9f 60 degree!. or if 

ca . B, take fome other point in the line . 
Then c fe fome other oint C, in e I ... . l 

that the an Ie BCA a 60 hen Ii 
fure BC, and th:lt is the lengt A. F\ f 

ABC be 600, arid DCA 60. then CA~ iJl~. 
and the triangle ABC WIll be equilat ra . . • 

Or elfe make the angle ABC a right I:"SIsi: 
fomewhere in the line BC, take the i ; -
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~g. For S.A: CD: : s.c) A = S.C X CD.. • 
3· '; . S.A'L~_ 

And S.B : S.ADB : ; AD 0 S.C .D ; AB. ~ 
. . i', S. 

Or S.A X S.B : S.C S.A B; CD. A 
It may alfo be laid (lown roiection. 

the line CB, and make the angle CD equal to ..... , 
obferved; fet off CD,· the diftance meafUl'ed; an 
at D, make the obferveci angles CD A, ADB; alt 
the part AB intercepted between DA and DB, is 
the diftanee required. 

Or thus. 
64. When YOtl, cannot get a ftation in the right I . 

AB; takt: a proper ftation at P, where you .can 
fee A and B; and produce the lint:s AF and BF. 
to D and .C, and make FD and ,fC, of any con-
venient lengths, by meafuring them. Then la­
cing the inftrument at F, take the ~ngle A B. 
Then go to C and take th !lIe ACl)j and Ij 
wife at D, the al)gle AD. !ten tht . ork may 
be laid down thus. "-

Draw any line A :;> 

the angle AFB eqt to that 9bfer ,,', and 
the line BFC; and fet off the difta es FD and 
FC. Then at the point C, make th angle 'u"",.o., 

equal to that you meafured, drawing A to 
~fea DA in A, one end of the line. A . , 

angle ADB e ual to its meafured 
dta B, intcrfi .. ing Cp in B, the other ~nd 
the lin then AB meafured on (he feale i~he rl i" 411 

tanee re . cd. 
To re olv . onome SulYtra the ang 

ACB from rhe angle AFB, and yb e the al 
gle CAF; then in the triangle CAF, h~~ 
and the fide CF are given, therefore 0 fi .d ~ 
will be, 

• 



and 
find 

AF 

J'1.7 

Fig. 
6+_ 

• 

• 



~ ~S 5 U , .R V E YIN G. 
Fig.the angle CAD. And'll e fame manner the 
64. gle CBO is found. -

Now we have in the t 
and the fide CO, fro 
found. Then in the riang C 
the anO'les and the fide D, en 
fide c'B: Laftly in th riang B, we have 
two fides AC, BC, and the inc ded angle A_ ..,.: ~ 
from whence the required fide AB is found. 

It'may alfo be laid down by rule and compafs, 
fave tbe trouble of fo many calculations. Dr; 'J 

any line as CD, on which fet off the diitance of t 
flations 'at C and D. Then at C, make the ang 
BCD, BCA, drawing the lines CB, CA. Ag L 
make at D, the angles CDA and ADB, all eq ,... 
to thefe mc:a[ured; and draw DA, which interft 
C A in A. And draw DB, which int'erfects CB 
B, and AB drawn and meafured is the diftal 
fought. And thus you may meafure ahy of • 
lines CA, CB, or DA, DB .. by applying therr 
your fcale. 

It is no matter whether e e AB 
tal, perpendicular, or in ; ... ed, r vide . ~!J:> 
in, the [arne plane with A . F hen th lengt' 
AB may always be • rmine y 0 frati 
C and D. And therefore if AS be ~ inacce1T 
altitude, and C, D, two ftanons eitl r in a J 
l'endicular CD, or upon any hill fide; the hell' 
.AB may be found as above; as will be. evide,1t . 

"\f.! ppc)fin.g the plane CADB perpendicular, 
, . , 

Olh,rwije thus. 
If get C, D, ~r.le 

plane with to 
muft take at C, the three angles 
ACO; and at D the three angles 
lind CDB; and meafure CD; and t!'ren ~>ce1 
the very fame manner, to find AB • 

• 
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C andFig. 
B, and 64. 
will be . 
umver-

; and 
paral­
y way 

fcen 

1(..~ b mas 
.y 1 ro ~ lions. 
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rom 
Ibre 

Or 
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When no ftation can b fOl ,p, botn 
'f'.. and B can be feen; t e t an P, 
fo that A may be feen rop-l , If f[pm D ., 
Then take tWO fide fta ns E! 4j bf hel Oil-
~~ich, fnd the inacceffi Ie DB and CA .. 
(by Prob. VIII.) py meafuring pifi;lnce .DE 
and angles EDB and DEB; afld alia CF ;100 th( .. 
f\ngles FeA, CF A. Then meafure the angle! 
ACO, and COB, and the ftationary difl:2nce CD 
Then in the triangle ACD, the fides AC, CD, anc 
included angl\! ACD b!!ing given; the tide At 
and the angle ADC will be foun'd; and AOC fub 
traCl:ed from BDC, gives ADB. Th.n in the tri 
f\ngle ADB, the two fides AD, DB, and the in 
~)l1ded angle APB ar!! given; to pnd A13 the dif 
tance required. , 

The conftrl1Cl:ipn is cary enough. Draw CD, anc I 
make the angles FCA, ACD CDS and BOE 
and fet off the diftances CF, then ake tb, 
angles CF A, DEB; and F, ,wi.ll ,J terfe 
CA, DB, ill A ilnd a ; ~ ~ j s he 
ou~~ . 

Other Problems COl g heights a diftance 
roigh t be devifed, from the various lituations rna 
pbjeCl:s may be fuppofed to have. But t e fOllnda 
tion of all is !:ontained in what has been here lai 
rown; and to add more" would only Gonfoun, 
f -' memory, jlqd fwell the PQok t9 lirtlc pl1rPQI~~ 

.. 

This is beft done by a fpirit level wita 
{i !ll~ i ,,!,hic~ may b~ f~t level by fq(:ws, . . 
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.HLI 11 ave Fig. 
hJte~;;i pers or 66 • 

....... crofs 
drawn; 

e t,'o ~ 
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rds. 
end. 
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, 
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YJg' lUtions, AS, CEo 
67' FG, lit. in their prclItr 

fum up both the colluml~s, 
of them; and if the ~n • • 

a defcent; but if the O":;K ft:i:iom 
afcent. If they be ,.('" . 

[--1-·-- 1--·":: 
f. in. 

I 4 0 

2 5 4 
3 0 0 

f. 

2 

7 
3 

. 
ID. 

6 
3 
0 

9 4 12 9 

3 5 

have 
iNs 

a level. 
• - . , 

r-

So as the fore-ftations are greater. there is a def­
cent of 3 feet 5 inches, from A to I. But in the I 
length of a mile, 8 inches defcent muft be allowe'k 
upon account of the earth's c ature; t hilt is, If . 
you m.eafurc: along the tang at the int A. 
But if the water is to run, a re t alJo\va muft ' 
be made, in proportion to vel it}'l it is. t . , 
with. And thus it w' nown h4ther or no, 
water can be conveye rom one place 'to another. 
But it is difficult to take a height, the length of a 
mile to a few inches. For many propofitions may 
be firm and true in geometrical rigor; which re- \ 

,ced to praCtice amount to nothing at an. 

O/J7trwi!: I.hlls. ' . 
To kn if water can be conveyed in an uP.:n 

channel; t twO boards ! v~ r'rl 

two holes in ~~. ~~o~~~~~~:~~t 
two fmall fricks, perpendicular, 
the fame height; at the tops of which 
marks, or pieces of paper. Set the boards 

" 
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134 SUR V I N G. 
Fig. If a canal is to be cutt ro' a country, for the be-
67. nefit of carriage; be fur to take it from a 

high enough to carry the wat 0 er the in • 
ate places; and wlwre the is Ie tyof . For ', I 
you may defcend when u wi , bu~ ' yOoij ca~o " 
rife; by this ~eans, by m.in an !nd~ngs, y?U 
may conduet It over an nfin grdunds. Y~t i 
will often be better to build briti~s over holl 
places, to carry the canal, than go too far a ur. 
And when there is plenty-'of water, the navigation 
will be quick; and the water, loft by opening the 
locks or flood gates, will foon be (upplied , Hut if 
water be fcarce, thefe defeets and loifes cannot be 
fupplied readily enough, which will retard the na­
vigation, and prolong the time; and therefore fuch • 
a canal can never anfwer the purpofe. 

And 'tho' we muft' neceifarily take the water from 
a height at leaft equal to the place, where the goods 
muft be taken tip or laid down; yet j - will be a I 
fault to take it !ligher 3 becaufc then we iliall have . 
a ~reater defcent to make; r confeq nee of , 
whIch is, that we muft have mo~ d gat And 
the ntlmber of flood gates is kno n divid' tbe 
whole defcent by the defcen.t one, And the • 
cent at one flood gate m 4, 5, r 6 feet, at­
cording to the bignefs 0 the veifels, and the large-
nefs of the canal. • 

68 To illu!hate the nature of this; let FA be the 
, part of a canal, Ee, DB, twO flood gates, which 

m be opened al\cUhut at pleafure; let p .. D be 
the Ii ace of the water, when the gate DB iS~lt. 
and E en. And BA the.furface of the wate'r;-
when Cis ihut,andDB . Nowaveifel ' 
up the part to matss..jIA.~ent 

EF. In thin caie open, ~~~r:~ 
the veife! comes into l~ part BC, Up4 

vel ; ~nd wilen {he is gOt in there, the &!~~~I 
fum, and EC opened, and then the part 
ttiJn~lr fill~ from the partEF.; and e veffi 

I 



• 

Il5 
• 

d the Fig. 
fur- 68. 

,3·.o1t ended 
:l'Jwi And 

ano-

out 

• . never 
ould 
n .the 
B is 
' the 

anal» 
ndas 
efore 
ether 

e C\lt 

lties 
the 

they 
at \3 

take 
with 
rinks 

"ljn~"r. And 
I t"ex. 

.. , and 
. when 

Ider­
pro­
hen 

great 
........ ,_,f and 

JI'arYt 
hich 



• 

I • 
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Fig. which lofes a deal of me; and fuch accide " . 
68. make the thing extremely diffi\.ult, if not im Ie . _ 

• 

"0' . \ 
• 

And now having go th' aU the 
branches of the Mathe aucs I Thall 
with a few directio'ns, fuc as defign 0 n1'ak~1 
thefe Sciences their chief ftudy; 'which are by 
the moft difficult, as well as the moft ufeful ..L.~_ 
of human learning. And firft, the young Hu'uell. 

muft take care to be well inftruCted in Arithmetick; 
for ~his is the bafis of all manner of computations; 
not only in thefe fciences, but in all forts of bufi­
nefs. In the next place, he mult get a complete 
knowledge of Geometry; for on this depends all . 
computations relating to lines, which arc, infinite • • 
Without a thorough knowledge of this, he will be 
obliged continually to turn back, or eIre ftick faft 
in the road. Thefe two branches lay the founda­
tion of every thing that is to follow. Then the 
praCtical parts may take place, d Trigonometry' 
and the doB:rine of the fphe~e m -H>e rea which . 
make way for Aftronomy. An i ill be oper 
then, to ftudy the Conic Se . ns, nd the l:llo r 
Geometry, which confiders e natu e of all 10 s 
of curves. As Algeb s a univerfal fcience, and 
applicable to any thing; he may begin to read that, 
after he is acquainted with Arithmetic and Geome­
try; but then he can apply it to nothing but nume- ~ 
ri~ and geometrical problems; tiil fuch time as he . 
has arned tile principles of any other fcienc hat .... 
he wow apply it t And in,. this book of Alg • 
bra, there is a fufficient fund for exerciling an the 
bran .. hes of 'Mathematic Fluxions 15 i '" 
fcience of tlte . b :C re, an ~e;a~~~~~ 
cannot be attaineti without the know of all 
the reft; and paJ:ticularly Algebra, by . 
computations therein are performed. AOnd t . s i . 
the method that the young m thema ian · t 

r 

• 
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the ft progrefs, and in the Fig. 

• uft frequently expect to meet 
iflic~ties, thro' which his own 

. r car him, joined with the de­
. kno ledge of thefe fciences. 

eel with no other reward for 
n for any difcoveries he makes, 

.' sf action of lind in~ Out truth. 
re that muft be his main fup. 
fatigue of ftudying the/e diffi­
hen truth at laft emerges out 
te calculations, and appears in 

• and luftre, it potreffcs the whole 
... ' ur and fatigue offeeking after 

" and is no more thought On or 

1gement there is in this nation • 
... (dences, is the rearon, that few 

length this way. If they have 
Ivledge, as to be able to teach 

h ., '0 get a living by, they think it 
e any farther progr.Cs; and if 

'e pleafure and palOs of it for 
locn a man is eminent for his 
he is O!gnified with the title of 

II lb,·. is to pay a quarterly eec, for 
I his is the way that ingenuity is 
1 

Mathematics, that I have h~ 7 
-~ the work of my life; Jer in 

d · 1 perufecf, I always f.Jtrnd ci· 
n cr or a defect of method; and 

In .,~f things uJlfleceffary, and 
Ci)f\jtl.'-?,IO.. T ill! I'&t me upon writing, 
'''',..~, d then another, till I had got 

able ftem of mathematical learn. 
I.... every branch is treated with 

, ., I nd contains as much llltlttcf ... 
.. :+K;:' ):"~.: ~ "i) ftIJ-r\ 

0''' It 'J', J .. ~ 
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Fig. _anyone can wilh 

whole is oniy UClllg~1C 
ftudents, and to'" 
Treatifes. Thefe {OlD 

only for my own ufe, 
Itremely ulefu1 to me 

, 

more fo, if I had had inJife. And bll--
caufe what has been to myfelf, I fuppofe (' 
will be of the fame under like . . . 
circumftances ; to publifh . 
thein. But before this could be done, I had them 
all to revife, correct, and methodize, . and to add 

. fuch things as later improvements had found out; 
whichhascoftmea greatdel11 of time and labour. But . 
then the reader is furnifhed with fubjects, both eafy • 
and, common, as well as difficult and fublime ;t ' 
which I expect will fully anfwer his greateft ex­
pectations. However, I have ufed my beft endea­
vours. But, jf not, I have taken a great deal of 
pains to no purpofe; being fen.(ij)le that without 
pains .and patience nothing is to ~e done: cd tnll ­
dem poft ardua ~uies . 

• 

• 

&U(HIII Ubtu • loJt,att 

• 
• 
" 
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D I X. 
ns and Additions to nil th~ 
Z11g Volume.! . 

METIC • 
• 

read of them, t k n all to-
, 

1e operation bei wrong, 

ft. lb. 
the quotient. 

• 
1 1 

• 
• 

• 

• • 

• • 

~x. 7.· I 

the litzg!! rule of thrff. . 
r;,.".) of 4 degrees of hardnefs, 

trench, of 7 degrees 
ego -- 7 deg. 
) to [he kaft ' rror; to be 

teO Hale; b t ubcrat'l:-
}C . d, 

• 
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• • 

• 

'" .. 
A P pi'J? t-? D I X. 

ed, if too great. Put out all the 2d an,lCj.t70 

bottom of the page, as being needlefs. 
, Pa. ,I50, I. J (read) the_correBioh ... 5.8 

ib. after I. 16, add, . 
Note, this rule will anfwer all queftion~that " .... ,." 

fingle rule of falfe will anfwer. • . '-.,' 
Page 156, J. 10 (read) 6... . . 12 " . 

Fa. 157, I. 8 (read ) fquare of',...~ 
Pa. 170, J. 3 b (read) and 3 y ... '!<f 

Pa. 171, I. 3 (read) 36 .. 
j b. 1. 4, &c. - it L11I,1'" • 

17 2 )177 

3 

P. 186, J. 12 (read) two the leaft whole nurr. 
ib. I. 13, &c. (read) 5 and 3 every w 

for 365 arid 2'9' 
ib. 1. 16, 17 (read) 'iherefore the t~: 

meeting will be 3 X 24';' = 73 d s. . 1 
Or f! • 

e = 10 
B = 18 _' --

• 
• diff. 2 

--.- .' ~ 

Th~n 2"': I d:: 73m
: 36' ckys, t e time in '" ~ 

C will overtake 13 again; thM finJ the leaft nu -
. (by Prob. L1I. eh IV .. B.lL) which 24r, r+( 

gOT' meafure; and that is :he anfwer, viz. 7; ' 
Pa. 223. l. 8 b ' ~rcad ' , clrculate~t>r com~ a" 

again, according' . 
Pa. 229. at the end of ·l'rob. 1. '. i d• • • 

• SI 
• • 

• 

I 
1 
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~N b t X. 3 
C H 0 L. Fig. 

(in :Iny operation)' be 
fh .. rn to 'a common denominator. 

the numerators as before direct­
fcribe the common denominator. 
throughout the book lhould be 

o R T ION S • 
. J, II, IlJ, all along in the run" 

I'":: ea of Prop. XXV and xxVr. 

o P. XXV. 
, G triGngie be bifel1td by 0 right r • 
• s the baJe; the JegmmlJ of tbe 

a/ to the adjoining jidn if the 
• : AB : AC. 

t t , . J al/gle EAC be bifeEled' by /b, 
~h"-_~~ I in d; then tbe dljlanw {of 

tb~ anglu, (1re as tbe adjoi;ling 
. CA. 
make A = AC, and draw 
AE = AC, the <ACE;::: E 

(Prop. 1.) = BAD (hyp.); 
parallel (cor. 3. Prop. I V) i 

or AC:: BO: DC(Prop. XII:,? 
CA; [h~n the < }\.eC = 

; rherefol eC', AB are laral. 
: AB: e or CA. 
te 01 the Jegnunll of tbe haft; • 

an!;l- A. 
or AE : : BD : DC \ DA and 

u:cltl r. Prop. XlT); and BAD = 
f!. = '( Prop. 111). ~ /1(;0 e 
is bi e ed by AD. . 

2 Cor. 



.. 

4- A P 
• 

Fig. Cor. 2. If a 
I. triangle, wt! the baJe; it will ie 

As the fum of the jideJ, BA + AC ! 
'Io their differen,re, BA - AC : : 

'So the boJe, BC: 
'Io the differenu of the JeJ!.menIJ, SD 

For BA : AC : : BO : DC (Prop. XXV.), 
BA + AC: BA - AC : : BD + DC ( ) : BD 
DC or 200 (Prop. XIII. Proportion where 0 
the middle of the bare Be. . 

Cor. 3. Hence DB : DC : : 
2. Cor. 4 . If AS, AC, t11JUally prop, 

tionol, and AE eql/al to CE drawn, /lift 

, 

the angle SCD. . • 
For the triangles J', Dare fimilar; when r 

CS:CD ::AE :AC E : :ACorAE:AD 
AE - AB (BE.': AD - AE (ED). Therefc 
(Cor. I .) angle BCE = ECD. 

PRO P. XXVI. 
• 

3. , If an angle A of a triallgle ABC, be biJefled b) 
rigbt lilli! AD, which cUIS tbe baJe; the !quore of I 
brJe&1ing lint, together with thu uflang!e'of Ihe'flJ1 
mentJ, is equal to tbe rtilangle 0 t fides; AD" 
BDC = BAe. ., 

ProduceAD, and make the gle <DBP=DA 
Then the 3 triangles CDA, P • nd p~ 
milar. or CAD = PBD = P B, and CD 
PDB (2.l ), whence <C = P, and ADC = A 
(cor. I. Prop. II ). Therefore CD : DA : : PD : 
(Prop. XIII ), whence OA X p~~ - X BD ( ,"" 
Proportion ). Again, CA: ~,,\ : :. AP 'br' AD 
DP :'AB ( Prop. XIII); therefore CA X AB . .. 
AD' + D ' X DP (12 Proportion) = AD ' + I ~ 
X BD (Ax 3)· • 

Cor. If the e.,·ler1lal altgle EAC ijefled bj • 
i ille Ad, cultillg tbe haft in d; tben tb 'rsflangle f 
- tbe /quare of Ibe bijef/i"l lille A d, ~q tal 10 

, 'r( Qngle BAC. I • 
• 

I 



D I X. ' ! 
(J.~~U F, and make <dBF = dAC; Fig. 

""u.n, F dB, and FBA are fimilar. 3. 
= FAB; and CdA = FdB .. 

and AdC = ABF (COl:. I. 
Cd : dA : : Fa: dB (X III); 

x Sd ( 12 Proportion). Again . 
-dA:AB(13). Th~re­

x dt' - dA 1 (12 Proportion) 

P. XXVIf, &c. 

-
be 3 

en 
) l1. VII. adrl, 

Or Jhus, 
en in degrees; from the given 
e BD. Then upon a line of 
ompaffes from the beginning 
the Swup of 60). then fwing 
e other d fcribe the arch DC. 
e beginning, to the number 

K 3 of 



--
6 A P P . ~~", ) .. .... , .... 

Fig.of degrees given, a m D t 
upon the arch DC. Thro' C draw the li,,;(t!t-iO 
and DBC is the angle required. 

• 

Page ' 02, at lhe end of Prob. XII. ad., 
Cor. If il b,.re,.ired 10 ft l any nun;ber of !'JI/. 

/'fYIS IIpOJl a right line, it iJ dun! thus. • ~r, 
Take with your compaffes, fo many ~qldl part 

from a diagonll feale, or any conveni t Ccale 
equal parts; and fet that extent upo your line. 

R Y. 
Page: J 00, after Pro, 1: 
Cor. I . If two r; It J triang/u, Pbavt tb, 

lame or equal bypolhem be perptlldi(ulars, are tI. 

Ib'finN of Ibe angles al Ib, taft I and Ib, bafes or ~ 
as Ibefines of tbe angles at the Vtrltx. 

For they :lr~ both in the given ratio of the hy 
pothenure (AC) to the radius . 

. Cor 2 . If 1'11:0 rigbl angl,d bav, ' qua 
baJa, Ib, ptrp",di,uiars ar, as of ~ 
{lng/u a / (be haft ; and tbe crt "f 
pmally as Ib, Jines 

For lhe r~('~~:i~"'~1"~~~ arc: in the . e~ ratio 
Ppohtcangk 

radius. 
. A nu if be the bafe; b~vhyf.mtlf1l1~ 
V, 'tI . the fines of the angles or vertex. Th( 

by this Prop. as Y : B:, rod: H = B X rad; ar 

p 
, : B : : r.d : b = - X rod. thc:re()TI 

v 

d ·Bxr.d ··I .r .. •• ·Y ra.- .. _._ .. v .• 

" V " 
• 

~:! ~ ) 
Y 

Cor. 3- If two rigbt .ngl,d tria , ~s haf' 'q" , 
p,,·ptndity!.:rs; the bafts nre as Ib, I 'Ients of I 
an:'tJ as the 'fJtrll).'; and ,h, bypl,hr 
fre. all] as tb, fints oj Ibt ar.glt> at Ib, • 

, 



D I X. 7 
Jal . ng. the bare to be- Fig-

ea er fide: 
Prl~", __ -a . add, 

berical 'riallglt, if tbe. 
of tbejidts will be aqua 
right ong/e. fig. 37. 

the right an Ie, the 
oduc d at lean .. ) paffes. 

. the quadrant CB be 
, it will em AD in the 

aim \ here they cut; 
and confc uently BA, 

a. A b ;ng a righ t :mgJe, 
., y Prop. XIV). 

Corals. at bottom. 
or. I .. 

rois . at bottom, infert 

!'frJ:i'l~ /laJi art as I he tll1lgtIJis of tbe 

L.' othrnufis, are as tbe 

llule; are as the lolan-
• 

orc aJ the {o/i1m 'I 
f:, 

Iditular s, are ruip,'b­
at the vertex. 

rated by the help of 
xrending t e fide 

aft r the mannor of 
onions, in tht: com. 
DC, ECB; which 

For 

• 



8 A P P ~ ~ 1 . X. r ,J} 
FIg. For rad: S.A : : .S.~C ~rcB: ~:AF : S.F~ • " 

4. and rad. tan. A .. ~.AB. tan . BC .. S.AD" t'JtiD. .1 
and rad<eoLo\: 'ian. A~: tan. AH:: t. AI<': AI), .~ 
and rad . I.A . . co .. AC .. cor. C .. cof. AF: c. F( ~ 

. and rad : S.A :: col . AB.: : cof. C : : cof. AD , cof. F.·,y 
• and radxcof.A = cof. CBxS.C:> cal. F.ox~J"'" . 

Cor. 2. / ') 

In right ang/td fpberical Irio1tglu'J AFB, AFD:' J 

thai bll'll! ('JuIlI bypotbtnufes ; Ibm, 4 

I . Cfbtji;u; of tbe bafts art as. tbe /ints c/ tbe 'Ver· 
lical ant1ts. 

2 . tfbe 141tgtn/J tI/ tbe.bafts 
tbe angles al ,be haft. 

3. The l angtnlJ of tbe a J aJ tbe baft, art as tb '" 
(otlmgenls of tbe angles althe vertex. 

4 . The crJjntJ of the hafts, art Tuiprocolly, as lb. 
(Ylnts Gf tbe ptrptndiculars. 
Fa. "d: S.AF : : S.AFB : S.AB: : S.AFD : S.A'D. 
and rad: I . AF : : cof. FAD: I. AU :; cof. FAD : t. AD. 
and rad :cof. AF :: t.F AS : cof. AFB :: t . FAn 'ro:...AFD. 
and rad X coLAF =co(. AS x cof. BF=cof.AU x cof. D .1"' • 

• 
Cor. 3. ' 

TN right angled Jpbtrical 1t;j~~~BC, 
bat'ing ,qual bafts ; Ibm. 

DUb, 
\ 

1. tfbt tangent.! of tht ptrptn u14rs, a 
Innllllts of tht ang /a at tbe haft. 

1. 'Thejin,s of tbe angles a l l lit bIJft, RYl as thl! 
~e!inlS of Ihl angles at the 'lJtrlrx. 

3. 'Thtfints of tbe p,rptluiitu/.ar 
t.lngtnlJ c/ lbt 'l.:t'li~·1 angles. 

I 

4. 'The {ofilltJ of Ibl pt. prndi,;/ars, (Jrt as thl to· 
jilltS of the b~YpOlbllfufts. ~ 

5' 7"bt (alanginlS Dr'lbe bJPotbenll!fJ. crt (ll Ihl1 
tojints 0/ tbe D"gln 01 the bOlt. . ... 

6. tfbt jiNes of tbe bJ'POlb' ''lIftS, IIrt '.lprluJiiy d( I 

l~tjilleJ Dj the 'Otrl i(lJ/ anglts. · • . , , 
• for" • 



D I x. 
AB : tan. CR. • Fig • 
AB : tan. FB. + : cof. ACB 

• : Cof. F. ., CB: .CB • 
• • 
• • • 14 : S.FB. 

B : cor. AC. • 

: cof. F. 
B : cotan. C. 

• • B : cotan. AF. 
• 

C, or = .. .. xS. F. 
, en for the bare . 

• 
BF nor DF; 1'0 

. 1 ' A an to qu .. 
triangle; and hen 
new complement 1 

B. 
1 a crp . • 

'+ B < 180. 

ion Is between • 
s. 

• • -
cad 114 dt"g. 

• 

5 I 

I es. 
"oJ ' 

• 
• 

• 
·--tC.i!. 

ALGE-



• 

• 

10 
• 

Fig. 

\ 

p age 
4 

4-. ' 

300 

3"28. 

3315 
342 
S47 
353 
ib. 

358 

364 
401 

408 
. \ ". 
40 9 
4 13 
• 

• 

A P P I X . 

A L G E. BRA. 
line I read I 
7 b co:npound .quantity; and the fum taken 

all together. '. 

I b = ~. · ./" . . ~ 
9 bage - bcf 

4 wants a line underneath. 
d 8 a = _ 

b+a-
6 b .26106 --10'59 8 

1 fig. 4. 

3 ba=I:..= 
5 

8 bfa - bdc 
J 3 xC) - x" = bx6 

2 fig. 22. 

9 b K' - I = RI. 
RI 8b( a=) rl{1 

6 2 mil 5, the leoonc 
• 

9 x - I + '2 = hi 

• 

• 
• 

third .1-, 

4 of the means, or ; 
1 b area, and C = y. \ 

I fig. 54 put. forC, B for ,and C fOi B. 
• 

5 b + a - c' = 'laa + '2.Ce -
6 s+b s-b= 
7 2: X 2: - a X z - b X z - c. 

12 Vuxc+ y' -
t b GPV, VPM, 
7 fpheric:l1 trio ogle ABC, 

5 b ( mech:ln. 56 and cor.) 
3 b len e nul (ib. cor. 5,) 

3 11 X - t. • 

-
• 

• 
• 



• 

• 

I X. 

, . 

• 

• 

• 

1 

Fig. 

. Robarts, e1q. have ' 

1 FlNITI:.S , &c • 

• 

--
. e italit 

• 
E TIe. s. • • 

. Ml. 
~. 

• 

. CE'· P i . • • • • 
: CE" : : P .. . ~ 
~: C 

I ) - C & . 

F \1S : CD. 
Cor. 



34-
56 
60 
13' 

Plate 
place 
plxii 
plxxi 

A P P E~; i.-
line read . • • 

Cor. 3. ·Draw MO P"P:lo Ihe I.ngtlll 
MH·. Then G1 X MO = CD'. I 

For (cor. 2 . Prop. 35.) MO : CD :! _ 

CK: CA : : (cor. 1. of chis) CD: '<;1. '.' 
5 b OD X DN :: CF' ; CK'. • • • 4/K 

7 more Ihus II, : i.~ 
2 (ib. Prop. III.) . 
4 multiplying by 4, QZ' = 

P 1. A T £ S. 

111 f. 28. draw MO perp. to MH. 
x pa. 66, (at boccojIl l. 

fig. 102, draw CD, .l'M. 
pa. 148, (ac b~icomj. 

CUR VEL IN E S. 

89 7 whence y' 
afcer lille 5, add, . • go 

. . 
94 1'2 b 

7 b 
< 95 

Cor. In a very finl/I! pari of a~y ,cur"" • 
of finite (uruatUTe, aJ AG; Ihe fublt~fi 
of t be angle of (ontall, iJ as ~be [qlt 
of tbe langenl, (ord, or arch; for tb 

• 

in tbeir tvanif"nl. e all '9Ma/ ; 
tbat i~, BG 0:: A or AG ' . fig. 86 . . _ 

It is alfo objerva6le, ott " J,./il/u. 
tangenu, veT/cd ./ines, . ° a very (mal 
arch of a (urve, bave Ibe /a",e properties 
OJ thoje of the (ircular arch . 
line MF, are 
Since M,. = ",J, • 

at che bottom, add, 

S C H 0 L ~ M . -
I c may be obferved, che circle of 

equal curvacure wich the at M,~ 
chat which parres thro' ~'"ts ill 
the curve, fuppofed to infi- "I 
nic. ly near one another . 

• 



D I X. 1 

Fi 
not determine it, 

nbl~r of circles may 
BlJt there is only 

ro' three. nd if a 
two points that ap-
ar, and at laft coin­

icne>tes th~t this circle 
that point· whicb 

r of circles may do. 

I C S. 

. nl mediums, il '/IiI/ill, 
.. 

• 
..I •• 

; and a {top with a 
laced in ch middle 
• or nearer AB, . 

a s, chac colom the 
:.: tde cope is t for 

• 

power 



.4-
• A p p t 

FIg. page 11 i ne read . • 
J 79 12 power Df a refi'alling telefcopt. . 
181 3 thro' a rifralling tdejcope. 

- 1 84 2. b in different rejratling le-
185 15 ln jimilar rifratling te1eftopes ~ 
193 
194 
19 
203 
204 

1 fig. I 16. • • 

I p. 203. 

5 leave out, (by Prop. XVII. B. III.) 
9 bito do; its magnifying 
8 biMicro[cope, which is lhorter. Where 
7 b focus of AB, it 

~20 

224 
pl.viii 
pl.1x. 
pI. x 

fig. 106, GLI fhould be ftrei ght. 
fig. 107, puc . near the end of P. 
fig. 116, the two axes at C, D !bou. 

.--
. I 

pl.xiii 

-pl. ix 

pI. x. 

pl.xv 
• 

. r 

-

cr is one another. 
fig. 13 I, the [quare LMIK to be prick', 

P E R SP ECTI V • 

I Diftances of 13, &c. 
fig. 16, the whole plane R G.CQ ilio . 

be Ihaded. ' 
fig. 19, for I put I. 
fig. § 5, J, 1 the aoglt 

above. 
fi g. 57, the ptick'd IS~ wan . 

ing, and fome r~ . 
fig. 77, prod uce Ri, a little beyond t . 

1: E C H A 
~ 

frer line I I , add, 
or. 5. crh~ /pace defcribed by ala Iil. 
Dod), i:t be time of I . ralion: 

is 10 half the l nglh of .u,," 'enr.rlm~l1J 
as the jqTUlre of the cirCUI1.JJ I 

to the / quar of th diamettr 
• .. 

• 

• 

• 



• 

• 5 \ J ,> 
r 4:: r 4 

4!' 

• 

. 
X. IS • 

tpilCi 1f:;lleing as the fqlJares 
ttl~'QGI1c:i. Jace fallen : -;length 

as the fquare of the 
to the fquare of the 
'.length of .r:h~ pen­

Ij:>rrm.) as the fq uare 
t:rc:4ce to the fquare of 

d another fort of ba': 
ws the afcen t and def~ 
y at the bottom. 

Fig. 

ve tube, clofe ae the 7-
·'''· 'cket C is, and open 

le length of CB is 31 
of A13 6 or 7. The 

ontain about as much 
And the bucket and 
uite filled with mer­
, a little beyond the 

c the bucker C is, the 
. c fer to the end AS, 

.downwards, for the 
I . t is, when it rifes in the 

1 being placed a<rainfi: 
the height of the

O 

mer­
mon ones. And ilis 

odious, as it faves the 

• 

, ring up, upon chairs, 
mull do, in the co~­
exactly. 
BA ROMETER 

E C T ION . 

off 



t'5 
Fig. page 

9 
'3 
'4 

.0 

. ~ . 

A P P E' ~l X. 
line read 
3 off the fines, 
' 7 fig. 11. 
2 the two laft lines Jhould 

indented. 
21 CpA + CAp; 

3 lhould be indented. 
3, 4, 5 lines roman. 

5 ECl = CAD 
4 if p, q, be 

12. harmonically 
7 projeCtion C, 
9 equal arches EF 

i 5 1.:°c::G,-+,-=O:=D . 
2 , 

be roman an 
./' 
-v • • • 

9 b points A, B, G. 
8 d raw EB tothepointB. and SF perprndi. 

culaTto it,cutting CH in F. To &c. 
Afret / 13ft odd, 

But if the circle OLE was (0 lie on · 
the other fide of DGE, the arch HI 
mull: be taken on the other fide of H . " 

6 b inte rfcltion P, ' 
2 gCl requin.:d. 
4 circle DEH, or 

1 I b pole p. draw 
-I""'""'-

After I. 8 b, add, --...-
F6r a rigbl circle ACB. 

Thro' C ( fig. 34) draw DE perpen­
dicular to AB, rhen E is the pole of AB. 
Set the number of degrees from 0.. H , 
;md draw £GH , then-GC contains (he 
degrees T('qu ired. Or if GC be given, 
draw EGll, then I-lD in dt'grCt"s, is the 
m afore of GC. 

And in like m:'lnncr AG 
degrees in AH, or AH is t 

of AG. 
• 

ntal", t~ 
It ri'Kafurr. 

be ' , 



I X. 
• 

el1te wi I be fmow n 
is t O(} jajl or too 
be fit to tbe trut 

1 N G. 

/lward. 
• 

25 
Fi • 

• 

a .I . . rojedion • • . ~ 
are r n.., placed • 
. ~ qb, qd c tAB. 

, ! . _- • 

T lOS 
• 

ME -• 

• 



• 
• • 

A P .P E ' ..N x . . 
Fig. age r ~e re'ad -

• 

• 

.. -.. 

. 
MEN SUR A T ION. 

26 4- . 37.1 12' 6P 
66 12 1 : ~ 
69 I 6g. 8. 
89 o· de Examp. 
118 . 2 - 1. 8950 91 

125 12 
9 · 

• . . '"' • 

• 

SUR V E YIN G, 

19 
12 

&c, 

. -.. 
• 

• • 
• • 

angle abc, an 
8'80 

• 

• 

440 
110 

• p • 

F l ' N I 

• • 

• 
• 

I 

• 

• 

• 



• 

iF. 
T. # 

Fig:1. • 
• 

• 

• • 

• 

• 

• • .. 
• 

• • 

, 
• 




