
KEY TO CIIISIIOLM'S MATHEMATICAL MECHANICAL SCALE.

II Ar 35' be subtrnctod from 90, iiml tlic remainder

doubled ns above, tbe leiiglli of the longest day will be found

to be 70 days 20 lioura.

PART III.

MKXSl.'UATION,

7,'J. To fnul tlic Huperfu'ial contents of n board or iiUink.

Ist.—AVIion llie lireadlli is less tluin 12 indies.

Rlii;, Set 12 on I to breadth in inclics on A or 15, then

length in feet on I wiU show content in fe('t on A or H.

£j.._IIi,«- many siiunre feet are there in a board 21 feet

long and '.) inclies wide ?

Ket 12 on V U> on 15, or 120 on V to 90 on B, then 2t on

F will show 18 feet on B.

iV. 2.— Ke<iMired the area of a deal 18 feet long and 10

iinches broad.

12 on K : 10 on A : : 18 on F :
1') on A = the answer.

12 on V : 10 on U : : 18 on V : V> on H == answer.

/;,,.. ;).—In a plank 7 ft. in. long and 8 in. broad, how

innuy square feet ?

12 <ni V : 8 on IJ : : 7i or 7..i on F : .J on 15 == the con-

[teiit required.

2d.—Winn ihv bnsidth is greater than 12 inches.

1{, i,,.;._Scl breadth in iuelies on F to 12 on A or 1?, then

^length on A or 15 will show content in feet on F.

Tlie rule niav be stated thus :

12 on A or 15 : breadth iu inches on F : : length in feet on

A or 15 : : content on F.

/;.,•.— Uctiuired the superficial content of u board 22 feet

ilong and 18 inclies broad.

12 on A : 18 on F : : 22 on A : ;5;! on F. Answer in

ll'eet.

, 71. When the breadth is given in feet.

X Ki i.K.—Set ll» on F to breadth on A or B, then length on

F shows content on A or 15.

Tlie rule may lie slated thus :

10 nn F : breadth on A : length on F : : content on A.

:< The learner can choose ex('rcises out of any text book.

I 7;'). To tind llie solid content of scpiare or une(iiial sided

iiinbcr or stone.

/ Hii.i..— 15v two operations similar to those in supcrficuil

Vor board measure.

Tlie method is easily illustrated by example.

V V-'f. 1.—Beqiiircd the solid content of a log .JC feet long,

^0 inches bniad, ami H inches deep.
* 12 in. on F : '.» in. on 15 ; -"lO It. on F : :

:!7..'> ft. on B.

12 on F : 8 on 15 :
;'>7..") on F : :

2.") on 15 : the content rc-

luired.

Xote.—When the timber or stone is siiuare, both opera-

lions arc performed by one move of the index.

Ex.—Ucipiired tlie content ot a log 72 feet long, and (i

iclies the side of the square.

12 ill. on F : (1 in. on 15 : : 72 ft. on F : :
')(! ft. on B.

12 on F : (! in. on 15 : : 'M on F : : 18 on 15 : the content

luired.

K.r. -i.— Hciinired the solid content of a tree 18 feet long,

ilid 1.') inches the side of the sipiare.

12 on .V : I.') on F : 18 on A : : 321 or 2.'i..j on F.

12 on .\ : IJ on F : 22.0 on A : : 28.1-(-on F : content

teqiiired.

70. Hoimd and tapering timber can bo measured by npply-

jng the rules in any text book to tin' scale.

i E.t.—IIow many solid leet in a iiiund tree .10 feet long,

lud the girt 12 inches ?

The rule is, to con^•ider (-.narler ol the girt as the side (if

<(Hnire. A|i|ilicd to the scale the oiieratiou is as liil-

ws :

—

4 or 40 on A : 12 on F : 10 on A : : lO'r, U)..') or 10 in.

s. on F.

12 ou F : lO.ii on A : 'M on 20 ft. 3 in, on A.

12 on F : 10. .5 on A : 20 ft. .'3 in. on F : : 22 ft. 11 in. +
or 2.'1 ft. nearly on A, vliieh is the content retpdred.

A shorter rule is to assume the diameter as if it were the

side of the square—say the diameter is 1 5 inches and log 20

feet long.

Then, as 12 ou A is to 1.5 on F, so is 20 on A to 2."! on F,

and (without a move) so is 20 on A to 31 on F. Then, as

100 on F to 7H,')4 ou A, so is 31 on F to 24.4 ou A : the rc-

•piired solidity iu feet.

77. To find the area of a parallelograin ; whether it bo a

square, a rectangle, a rhombus, or a rhoniboifl.

Kii.i;.—MiiUijily the length by the perpendicular height,

according to the directions given lor .Multiplication.

Ex. 1.—Keipiired the area of a s(pmre whose side is 8 feet

inches.

As 100 on F : 8 ft. 6 in. or 8.5 on B : : 8.5 on F : : 72.25

or 72 ft. 3 in., the area required ou B.

Ex. 2.—Kcciuired the area of a rhombus, whoso length is

12, and breadth or height 0.5.

100 on F : 0.5 ou A : : 12 on F : : 78 on A. Answer.

78. To find the area of a triangle, when the base and per-

pendicular are given.

Kt I.K.—Set half the base on F to 10 on A, then perpen-

dicular on A will show area on F.

Ex. I.—Keiinired the area of a triangle, whose base is CO

and perpendicular height 20.

\» 30 on F : 10 ou A or 15 : ; 20 on A or B : : 000 on F
=- the area.

Or, set the base on F to 20 on A or B, then perpendicular

ou A or 15 will show area on F.

Ex. 2.—Ucipiired the arei of a triangle, whose base is 80

and perpendicular height 0.

As 80 on F : 20 on B : : on B : : 210 on F == area re-

ipiired.

In some cases the operation can be performed the more

readily by taking the base on A or 15 to 20 on F, then oppo-

site the perpendicular on F is the area on A or B.

Ex. .'5.—What is the area ol a triangle, whose base is 120

and height 40 ?

As 20 on F : 120 on A or B ; : 40 on F : : 210 on A or

B = the area required.

79. (iiven any two sides of a right-angled triangle, to liiid

the third side.

CASH 1.—When the base and perpendicular are given, to

find the hypothelinse.

1{,-, i-.J-JIovo the index so that the same point or number

on F will at the same time be opposite one ol the sides on A,

and opposite the other side on B, then the said number ou F

is the hypothenuse reipiired.

Ex. i.—In a right-angled triangle the base is 42, and the

perpendicular 50 ; what is the length ol the hypothenuse ?

Move the index until the working edge is at the point of

intersection of the lines I'rom 50 on A and 42 on B, which

shows 70 ou F = the length id' the liypotheuusc.

C.VSK II.—When the liypolheniise and one of the sides

are given, to find the remaining siiie.

l{ii,,,:.—Set livpothenuse on F to tlie given side on A, then

hypothenuse on F will show the remaining side on B.
"

Or, set hypotheiiiise on F to the given side on B, then hy-

pothenuse on F will show the remaining side on A.

Ex.—The hypolhenuse of a right-angled triangle is 53,

and the base 45 : reipiired the perpendicular.

As 53 ou F : 45 on A : : 5;5 on F : : 28 ou 15.

Or, as 53 on F : 45 on B : : 53 on F : : 28 on X = the

length of the perpendicular.

80. To lind the area ol a trapezium, the diagonal and the

two perpendiculars being given.

Kll.K.—Set IIH) on F lo the sum ol the iierpendicnlars on

A or 15, then opposite half the diagouiil ou F is the reipiired

area on A or 15.

/.;,.— Uequired the area of a trapezium, whose diagonal

is 00, the perpeudieulars being ;itl and 44 respectively.

As IfiO on F : 80 on A or B : : 30 on F : : 2400 on A or

B = the .equired area.

The area ol a trapezoid can be determined in nearly the

same manner, the only variation in the operation being that

the sum ot the parallel sides and half the perpendicular are

used, instead of the sum of the perpendiculars and half the

diagonal, as in the preceding article.

The area of a regular polygon can be found by the dircc-

liinis given for triangles, that is when the side aud the per-

peudicular drawn to it from the centre are given ; for a reg-

ular jiolygon can always be divided into as many equal

triangles as it has sides.

81. To find the circumference of a circle, when the diam-

eter is given.

Hn.i;.—Set 100 on F to 3.1410 on A or B ; or, set 70 on

F to 22 on A or 15, tlien opposite diameter on F is circum-

ference on A or B.

Ex.—What is the circumference of a circle, whose diam-

eter is 8 ?

As 7 on F ; 22 on B : : 8 on F : : 25.13 on B = circum-

ference.

Or, as 100 on F : 3.1410 on B : : 8 on F : : 25.13 on B.

Another method :

—

As 100 on F : : diameter on A or B : : 3.1416 ou F : :

circumference on A or 15.

Or. as diameter on F : 100 ou A or B : : 3.1410 on A or

15 : circumference ou F.

Niitv.—The diameter of a circle, whose circumference is

given, may be found by reversing the operation described in

either ot ilie preceding methods.

8!l. To find the area of a idrde.

1st.—When the diameter is given.

l{ii.K.—Set 100 on F to 7854 or 78i on A or B, then the

sipiare of the diameter ou F will show the are^ en A or B.

Ex.—What is the are of a circle, whose di iineter is 9 ?

As 100 ou F ; 7854 on A : 81 on F : C.30 -\- on A the

area.

2d.—When the circumference is given.

Bit.K.—Set 100 on F to .07958 or 79 0-10 on A or B, then

the square of the circumference ou F will show the area on A
or 15.

Ex.— Ueipiired the area of a circle, whose circumference

is 8.

As 100 ou F : .07958 ou B ; : 04 on F : : 5. on B = area.

90. To find the area of a regular polygon, when only a

side is given.

Bti.i;.—Set the index to half the angle at the centre, con-

tained by the two equal sides of any one of the equal tri-

angles into which the jiolygon can be divided ; then 25 on B
traced to the index, and thence to A, will show a iinautity on

A, which, if multiplied by the number of sides the polygon

contains, will give a constant mnlliplier. The product ot the

sipiare of the side and this multiplier is the area of the poly-

gon. Half the angle at the centre is always determined by

dividing 180 degrees by the number of sides. Thus, for a

nonagon it is 20 , tor an octagon 22 F, fiir a hexagon 30", &c.

Ex.— Keipiircd the area of a regular pentagon, whose

side is 10.

Here, evidently, half the angle at the centre is 3l'i'. Then
set the working edge of the index to 30° on the quadrant,

and 25 on 15 traced to F will cut .344 -\- on A, wliiidi, being

mnltiplied by (the number of sides) 5, gives 1.720 -|- 'be

conslani multiplier for pentagons, ('onscqiiently the square

of the side or 100 X 1.720 + = 172. + the area required.

In computing the areas of regular polygons, the learner

can also find the constant multipliers on the scale by means

ol cotangents ; but this [iroperly belongs to Trigonometry,

aud requires no explanation here. The method already de-

scribed will be tbund to answer all purposes without having

recourse to any other, so that the learner can at any time

form a tabic ol multipliers for polygons in the space ot a few


