
KEY TO CIIISIIOLM'S MATHEMATICAL MECITANIOAL SCALE.

I'ltOl'OltTION

14. Hrr.K 1.—Sot llu' lu-»l ti'iiii (ni index tn tlic sccnnil torni

on A. (]!• 1!., ihcn llii' lliinl tcr n imlcx will slicw llio fniiilli

tonn or luisweT on A. or B., lu'conliiij; as A. or H. lias Ijoen

UBC'll.

liui.K 'J.—Sot till' sci'oiiil Icnii on iinlc.x to tlic fii>l term on
A. or ]{., llu'ii llio tliinl tunn on \. or I!, will .'•licw tin' luurlli

torni or iin.^wi'r on index.

Ante.—Tlio lii>l and lliird nro grncridlv taki'ii dn tlio sinic

sido. aH are also I'lo socoiid and liMirlli.

K.r. 1.— If :j y:mU of ulolli lu.^l 4 ^liillinf;s. wliat will !t yard.'*

co.-it .

Tlii.- niaj- bo stated either of the two follow!

Yils.

w.iys

:

Sot 1(10 on indo.v to (1 on .\. nr 15., Ihon o])|Kwit(! SO (in indox
i;-i Xi ICw. on A. or ]{., that I.h fmir largo divi.sion.s, each XI,
and oi!j;lit small divi.iions, oadi two .sliiHinir.s.

An inlorost, iiarlnor>lii|i, |iiiilit and |ii,><h, di,>ioount, coniniis.sI(in

anil linikor;i;;o, ki\, arc »ini])'v variatioii.s uf tho Unlo of Throo,
the loarnor will liavo nu dill'iinlty in .^mK In'; ,iny |irolilom.s in

llioni, with (ho aid uf tho nilo.s i;ivon in Arti'lo Id. Diioduui-
nial.i lan ho iioiforiiiod by llio rnle given in Artiolo U.

KXTKACTIUN OF SljrAUK ROOT.
i; Till
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Tlion, hy tho Hi>t rnlo, sot 3 on in

1) on indox will show l:i on A. or ]{.

Or, sot 3 on index to !l iin \. or

show I'J on A. or H,

J!y Itulo '2. .sot 4 on indox to fi on .side A
side A. or W. .show.s 1^ on indox.

Or, set 'J on indox to '.'> uu A. or B., and 4 on A. or li. shcw.s

I'J on index.

/'.'•. "J.—If 14 men perforin a iiiooe of work in <! i

what time will 24 imii jirrforni it?

Ilore the statement is :

—

dex to 4 oil .V. or IJ., then

I?., then 4 on indox will

r Ti., then on

c

lay.a

24 14 : : (!

14 on A. or 15.

oi days,

then 6 on index will .-ihow

!1 on A. or !>., then (i on

hies may In

Set 24 on indox to

1^ on A. or 15.

Or, lpy liulo 2. sot 14 on index (o

A. or ]i. shows oj on index.

lo. "When remainders or fraeti'ms occur, their

read on the scale, hy an exiiert oporatnr, with aliini>t p 'rfeet ac-

ciiraey. By per.Hins nnaoiinainted with llie soalo, however, ro-

conrso must he had, either to the diagonal on side li. for deei-

inals. or in tho follnwing niannor for regular fractions :

Sot tho index one division down on the perpondieuhir of the

divisor (the lirst term in proportii.n ) on A. ; talio tho roiiiaindor

on a pair of dividers, move tlii,' dividers along the index from the

pivot towards side B. till they oxaody ciiineide witli flie space
Letween the indox and side A., then will side A. shew the nu-
merator of tho regular fraction.

Kr. 1.— Divide TOO liy !l.

Sot lOO on indox to !) on A., then TOO on A. will shew on
indox TT with a remainder.

Tu liiid the value of the remainder, take tho remainder on di-

viders and set the index one division below on A.
; then if tho

dividers ho moved ahmg the index, it will be found to ooincide

with the space between the index and side A. at T, which i.s

therefore the numerator of the fraction, and hence the tjuotient

h TT T-0.

If the same extent on the dividers bo applied to the space be-

tween side li. and the diagonal, it will be found to coincide at

7T. and (ho whole lengdi of B. being 100, tliis number will be
77-100 or .TT, and in this ca.so, therefore, the iiuotionl is

77. TT 1-.

The small diagon.il between the third and fourth divisions on
D. may bo employed in the same nuinner.

SIMPLE INTKHEST.

10. To calculate the interest of any princiiu

|i'iire roof of a nuiiihcr is that number whioh, mul-
tiplied by i(.'iolf, gives the propo.sod iiiimbor.

liii.K,—Let (ho nnmhor, wliiwe root is re(|uirod, bo taken on
.\. or |{.. and let ilOO un index bo sot to a trial divi.sor on A.
or B. ; then, if the trial divisor or index show the given niini-
hor on .V. or B., (he trial divi.^or is the rout roi|uirod : if not,
vary the (rial divisor by moving (he index either way, accipniiiig

as tho trial divi.sor shows a ro.Milt gre.itor or loss (lian (he civon
nnmhor; and uinuo this uiidl (ho trial divi.sor (akeii on index
show the givi'ii number on .\. or B.

AV.— Itoipiirod (ho sipiaio root of (J(l() v

If 20 be assumed as a (rial divi.Mir, .set 100 on indox to 20 on
A., then 20 on index shows only 400 on A., which is h>ss than
(he given number (KiO

: hence the trial divi.sor 20 is le.ss than
the root roiiuirod. If MO bo assumed, A. will be found to bo
greater than the root roipiiiod : hence tho root inu.st lie botwoon
20 and /iO. By moving the index, the operator will iiiid (hat,
when 100 on index is set to 21.5 nearly, or 24.4!) on A., 24.49
on indox will .shew (JOO on .\.

A'life.—The sipiare root of any nnmhor, not cxeecdin"' 1000,
is extracted niiiio convoiiiendy on .side B. than A.

EXTRACTION OF THE CIBE BOOT.
IS. Ri'LE.—Set 100 on index to trial divisor, or a.ssunioil

root on A. or B.. then opposite trial divi-or on index is its s.piare
on A. or B., and o]iposito (his sipi.-iro (akoii on index is the
given nnmhor on A. or B., if the a.ssumod root be the corioot
one

: if othorwiso, the index must be moved, as in square root
until the corioot root be found. When tho indox is set fiir any
trial root it is not necessary to move it until the corroctiie.s.s oV
iiieoiTeetness of (he (rial root is dotorminod.

A'j'.—Itenuired the cube root of 40,0110.

Here the given iiuiiilier eaii be divided only into two period.'',

lionco there can bo only two figures and a deeinial fraction in
the root. The cube root of the first jioriod 4(i is ;i +. l(K) on
index, therefore, must be si't (o a nuniher bo(woon .'! and 4.

Lot it bo .sol on index to ;!."i on A., and ;i.") on index will show
1225 on A., and 122.) on indox will shew nearly 4:1,000 on A.,
which is lo.-s than the given nunibor. Ilenoe ;).') is loss than (ho
roijuired root. l!y a similar process lili will bo found to be
greater. The correct root must therefore lie between Mi'i and
'!ti, and by sotting 100 on index to :i.'i.S, and proceeding as be-

fore, the result is found to be 40,000 nearly. Ilenco";i,'i.S i,,

nearly the root rcnuircd.

PART II.

PLANE TIUCONOMETRY.

Ke.mauks, &c.

19. The linos joining the oorresponding divisions on the op-
posite sides, 1). aii'l B., are calli'l jinrdllcls, in order to dis(iii-

guish (hem from (ho.so joining A. and C, whioh are called yxv-
_al. at any rate per piinliciihirs.

cent., for one year.
|

-^o. The perjiendioular on (he fiOth division, being a tangent
lUi.K.—-Set loo on indox to the rate per cent, on A. or 1!., i to (he arc, is called a line of tangents; and whenever tho word

then opposite the iirineiiial on index is the an.<wer on A. or B. I

" tangent" is used in tho rules for caleulalion, it must be uiider-
Aote.—If the large divisions on the .scale be a.ssumed as jCl,

i stood to mean .some ]iortion of this lino,

each of tho_ smaller divisions will hoconioone-loiith or 2.-hillings.
: 21. The perpendicular from any degree on tlio ipiadrant to

A>.—What is the interost of X.siJ for one year, at ti per side A., is the sine of that degree, anil its niiiiiorical value to
"0"' •

I

radius 00 Ls reckoned on B. ; the parallel on side D. is the co-

Hino, and its numerical value is reckoned on A. ; and if the in-

dex be set to any dogroo on the ipiadrant its intor.seetion with
(ho lino of (angenis will show, on (he index, (he numerical value
of (he -iocaiit, and on the lino of tangontw, tho numerical value
of (ho (angent to the same radius tiO. The.se values being di-
vided by tiO give tho natural sines, co.sinos, tte.

22. If 100 or 1 on side .V. or index be considered as rndiui',

and a i|iiadrant coneeivod to lie do*rilied from 100 on- .\. to
loo on I)., the side B, heconies (he tangent to the are which
was coneeivod to bo (lins tbrinoil, and by placing the indox to
any degree on the i|iiiidiaiit, (he perpendioular from 1(1(1 or I on
index to side A. will he the natiinil sine of that degree; (he
parallel on side I), (he na(ural eo,-ino, and (ho intoiseetion of in-

dex with side B. will show on index tho natural .so,ant, and on
side B. the natural (angont.

2:i. If (lie natural tangent of any degree above 59 bo ro-

iiuirod, it will be neee.ssary to use the soini or quarter tangent as
foniid on the perpendiculars of liO anil 15 respeelivolv.

_
21. In the solution of piobloins by (he scale, when the words

sines, cosines, tangents, cntangonts, ^c, are used, they nm.-t be
understood to moan their numerieal values to radius OO.

2.1. Tho division of radius into sixty equal parts agrees wldi
the division of a degioo of huigitude on (ho equator into sixty
minut.is; and (lius allords an oa.sy way of finding (ho lengdi of
a degree of lungitiide in any )iarallol of latitude. Tho parallel
from any degree on (ho quadrant to side l>. will be the long(h of
a dogroo of longidide in the ]iarallol of that degree. For ex-
ample, (ho lengili u\i a degree of luiigidido in (ho parallel of
;!0 is (he moasuro from ,'10 on qiiailran( (o side I)., which being
reckoned on side \. shows 52, which is tho length of a degree
of longiludo in the jiarallol of .'iO'.

2ti, The meridional difleronce of latitude can be readily found
widioiit tho aid of any tables. Thus, set the index to "middle
latitude on quadrant, and (he inter.-"c(:on of the (angont with
the index sliows on (he index (ho length of a nioridional degree
in (hat iiaialiol (assuiiiiug the iiiiddle of tho degree as tho"pa-
rallel)

; and if (his bo iiiiildpliod by (he irfforeneo of latitude,
in degrees, the jiroduct is (ho meridional difli'reni'o of ladtudo.

2T. Tho principles on which the calculations in Trigonometry
are founded, are certain relations or ]iroportions oxi.stiiig between
tie sides of triangles and certain linos cunnoetod with (he angles,
called liiijiiiiDiiiflrifiil liiu'S or ra/ios, anil the principles on
which the use of tho .scale, in Trigonometry, is ba.-iod, may be
thus ex|ilaineil :—

Lot A li (' be a triangle, and let I) E or any other ^..^

line bo drawn parallel (o I! C, one of (ho sides'of (ho flKur" '•

triangle
; (hen A ('

:, A B ; A 1> or A E : A = A U : A B.
Now. by moans of (he index, an indolinito nnniber of triangles,

with lino.'; iiarallol to some of the sides, can be formed ; ^aud
hence uu indefinite number of proimrtions.

RIGHT ANGLED TRIGONOMKTHV.
Dkfinitio.ns anu Pkixciplfs.

2S. Every triangle consists of six parts, viz., throe sides and
throe angles

; and when any (hroe of dioso are given, unless it

bo the throo angles, the odier (hroe can be found.

29. The "um of the throe angles of any plane triangle is

equal to two right angles or ISO".
;!0. The greatest side of every triangle is oopositc to tho

greatest angle.

!!1. The coiniileinont of an arc is its difference from a quad-
rant.

.'!2. Tho sup]ilement of an arc is its difference from a semi-
oirole.

;i;5. The complement of an angle is its difference from a right
angle.

^

lit. The supplement of an angle is its differonco from two
right angles.

i5. The .sine of an arc is a straight lino drawn from one ex-
tremity of the arc, perpendioular, to the radius pa.ssing through
the other oxdomily.

'M. The tangent of an arc is a straight lino touching tho arc

1


