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THE FOWLER ‘JUNIOR’ CALCULATOR
and
CIRCULAR SLIDE RULE.

This cembined Calculztor and Slide Rule has been put on the market with a view
to enabling the Junior Student or Engineer to acquire at a reasonable price an
instrument which, in one form or ancther, has now become almost an essential
in industry. It is unique in the sense that it combines in one instrument a calculator
of the single dial type, with 2 Slide Rule in circular form. It is thus possible for
the user to become proficient in the operation of either
s |t _cOnsisks as will. be cean of a-deuble-faced st ST ryinpprinTe
can be revolved with the finger or thumb by means of serrations around its
periphery. On one side is printed a replica of our well-known ““ Universal '
Calculztor dial, and over this is a transparent disc carrying an indicating line or
cursor. This, too, is revolved, indepencﬁently of the dial, by means of serrations
around its edge. A fixed transparent disc on which is engraved a red indicating
line or datum completes this side of the instrument.
On the opposite side of the disc is printed a ** circular slice rule,”” which functions
in precisely the same way as the ordinary straight rule. A revolving cursor is also
fitted here, but no datum, as one is not necessary.
Each side possesses its own special advantages and the choice of which conc to use
is left to the manipulator. For example, by means of the Calculator side 2 ™ Long
Scale '' may be used when it is desired to obtain an answer to a greater number
of significant figures than is possible on the Slide Rule side, and vice versa, the Slide
Rule side will be found advantageous when percentage and ratio problems are
being dezlt with. The two sides will be dealt with individually, firstly by a description
of the Scales, and secondly by numerous examples worked out upon them.
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THE CIRCULAR SLIDE RULE tont
Daseription of Scales reading tnwards from the outer Multiplitation.—Exumple ;. 4 < b % ¢, ol
circle, Ser arrow on. B to first factor (s) onm A. Upposite
Nos, 1 and 2 (marked A and B respectively) are for sccond factor (0) on B product (s X by on A. (It will
multiplication amd division, and co nd exnotly t ted that the:twe scales A and B form a complote

the C and b scales of the ondin 1t slide rule, tidn tablesof which the fizure on ssale A, to
= avh 1+ 3

. B being i3 :w‘_' A gl reveliiog - pas (5 gt it Olaa. factont
ax

lJ'mﬂ fumn the dial until the arrow o B

.\:u. 2 Is u Scale of Losarithins. producs
No. 4 §sa Secale of Square Roots {extending over two lucides with iuls product,  Read an A opposite thy
-l : fuctor (6) on By the produgt axbxe. So on for an:
seade of Log. sines of angles from 6% to 80°, number of facsors. .
Seale of Log, tanpents of angles from 6° When mmitiplying factors containing decimals th
i nesition of the decimal peing in the answes is usually
1 W ter Scales' A and B have o number of fiest determined by a rough mental caleulition. But
spacial masis, viz, ; '3 loge™; s gE(gravity the foliowing role ks useful:—
English) ; E.H.P. ical horze power) ; o7 ; and gr Rule.—The mumber of figures in: the prasiuct of
i ] 4 twh facters equals the sumber of figuresii t
{izavity Fre narkeid upon them. fantors, when the product falls botween the tv
All the fsions are logarithmic, and to the right of A, and one less if it falls to the .
the distar L9 ¢ ... 10 Division.—m &= n. Set divisor (w) on B © te
gradually e possibility of sub- dividend () piivA. Read mesult m - n oppusite armow
divisio ns why & ling scals pe ts of on /B, 1
reading than a short one, Fractions,.—Complex fractionis are but ‘o series of
be assipmed to the figures of the multiplicationg and divisione.
¢ valne must be adhered to i the BR % 9 x 8 x 17
‘ § maw stand also for -8, 006, 0086, Example :
0, 800, ete., but if tuken say to represent 60, the sub- % 12
divisions would represent 61, 02, ete.; and propor- Here one may procesd by multiplying ali the fgures
tionataly for any otler value aceorded to the prime in the nwmerator, and dividing this result by I.‘--schh:
; then

number. Final readings, 86 in the ease of any ccale the demominater, or by taking 68 dividing by
have to be m v judy r mmitinlving by O and dividing by 12 and &iterwards
ipiving by 82 and 17 as the judgment of the.wperator

Taking the first course ;— g
rrow on B opposite 63 on A. Opposite U on B
« 0 on A, Without noting {ts value set cursor

ment whet th

the lines, and - ond largely on the 3 &
obsetrver. It will be found howaver tl resulte w
they cannet be réad on & lne of the le with
acouracy, can be estimated within a

mult




to this product. Tum arrow on B to the cursor and
opposite 32 on B read product of 88 x 0 <32 on A, Set
cursor to this and turn arrow em B to curser,

Then oppesite 17 on B read product 080 x 82x 17
on A, Now without houbh.n"aboul. its value turn cursor
toﬂ!iaprodnctmﬁmthﬁm i hl.ﬂﬂ" i
(18} cn B under the cursor. The rea on A opposite
the arrow on B will give the result of this division, but
without moting it, turn the cursor to it, and then set the
second divisor 12 on B to the cursor. Thet on A opposite

the arrow on B read the final result of the fraction (1844). =

Rule.— The numbﬁ of sgms in the guotient equals
the number of fig dividend, less the sum of
those in the d:vﬁor If the last divisor comes between
the two arrows to the right of A, or one mare if it comes
to the left of A. This is the reverse of multiplication,

In the present cace, the last divisor falls between the
two arrows to the left of A, and as the dividend contains
% figures, and the divisor 4 figures, we add 1 to the
difference between the two, i2,,7 —4 =Sand 3 4+ 1 =4
figures in the answer (1844)

The above operations take less time to perform than
to deseribe. The example has been taken l.n detail, for
illustration, as once the operatioms of mlllph.cm:m and
division are fllped many short cuts in manipulation

Squarss and Square Roots.—In fixing the magnitude
of the square of a nomber ramember that the :quan of
any number betwesn 1 l.l'ld 10 lies between 10 and y
and the square of anﬂm between 10 and 100 hu
between 100 and 10 The square of any number
less than unnr is less than the mumber,

uare oot of an!.' number lts< thin unity ls
an the number

_____._( T (;) ‘g'v&l-"'ﬁz";a

i 100

The numbers on Scale B are the squares of those on
the Square Root Scale, and figures on one are compared
with thuse on the other by means of the cursor. The
square root scale extends round two circles, bt is only
ome seale in reality, as will be seen by following round
the numbers from 1 to 10,

~ Rule.—If number has an odd number of digits, read

uare root on smaller circle, If it has an even number
n digits read root on larger cirle of square root scale.

Expmple: Find Square of 21 5. Set cursor over 2145
o Square Root Scale. Read 462:25 on Scale 2,

Example: Find Square Root ¢f 2360, Set cursor
over 2365 on Scale 4.  Read Square Root 486 om Square
Root Seale.

Cubes,—a®. Use Scales 1, 2 and 4

Set arrows on Scales 1 and 2 in line. Set (@) on Scale 4
under cursor. Read o"on Scale | under cursor. Set
armow of Scale 4 under cumsor., Read &* on Scale 1

site (u) on Scale 2,
ube Roots, *ya. Use Scales 1, 2 and 4,

Set pursor to {4) on Scale 1. Turn dial till number
on Scale 4, under the cursor, is the same as that on
Scale 1 opposite arrow on Scale 3. This number is the
cube oot of (a).

Clreumferencs of a Clrele.—Llsc Scales 1 and 2.

Set arrow of Scale 2 opposite diameter on Scale 1.
Read circumference on Scale 1 opposite ;v on Scale 2.

Area of a Clrele.—Use Scales 1, 2 and 4.

Set arrows of Scales 1 and 2 in line. Set cursor to
diameter on Scale 4. Set arrow of Scale' 2 under cursor.
Read area on Scale 1 opposite 774 on Scale 2.

- 30 S |

Reciprocals.—Vulues of oxpressions such as a, a% 'a,

sin @&, ete., are easily obtoined from Scales 1 and 2.
Whatever the position of the diil the number on Scale 2
oppesite arrow on Scale 1 s the rﬁnmcﬂ of the number
on Scale 1 opposite arrow on "-:-nle

Seale 2
hose log. fa req required.  Read rﬂ.‘mtfslw of log. on log.
‘-mnlr Nes. 8. The characteristic of the lag. if pnﬁﬁﬁ is
one less thai the number of fizures to left of decimal
point; if negative one more than mmhet of cyphers
to Hsht of decimal paint,
Example : Find log. 9875,
Set cursor to 3875 om Seale 2. Read mantissa of
497 on lpg. seale. There are four whale numbers in 21
Therefore the characteristic is § and the ::umplete Ing.
of 2675 is thepelore 3.427,
Example: Find log. of 50.75.«
Read mantissa of log, 7065 on log. spale.
%s chg:stt;hrutic is 1, Iogl_ 5075 -al& ?:.Ihﬁﬁ
yperb Logarithms,— s € common
1o 2,40258 marked loge® on Scoles 1 and 2.
g:th Powers and Roots.— esc are ot from the follow-
relationship,
uui! A is a number and r = An,
‘Whether » be a u.hole number ﬂl’ & fraction

Ig. z=mn lr;g

and the log. \-nlues are obtained as explained above,

Sines !Ez Ines,—Ior angles 6° to 00°,

Example: Simeof 37°, Set cursor to 377 on Sine Scale,
Read natural sine on Scale B (-602).

Read log. sine on Scale of ]..ngl (*778).

Natural or Log. Cosines,—Deduce from cosine of
angle = sine of complement.

xample : Cos 60° = sin (PO—00)° =sin 30°.

Natural or Log. Tangents.—6° to 45°

Set curser to angle on Scale of Log, Fangents.

HKead natural tangent value on B and log. tan values
on Leg. Scals:

Tangents snd Cotangenis can be deduced from
sine X

Tan L Cotan = me

Fractlons to Decimals. —Set numerator on Scale 1 to
denominator ou Scale 2. Read decimal value on Scale 1
opposite-arrow on Scale 2,

Example ; -l—% Set 15 on Seale 1 to 19 on Scale 2

Read -0375 on Scale 1 opposite arrow on Scale 2,

Deelmals to Frastlons.—Set arrow on Scals 2 to decimal
value on Scale 1.

Read any fraction that coincides on Scales 1 and 2.

Example : <875, Set arrow on Scale 2 to 575 on
Scale 1.
Read on Scales 1 and 2 § or any othsr equivalent
== . 35
fract - Lt nee,
raction such as 16 21 10 ot
Proportion.—Set question in fractional form ,E -
[~}

where = is the unknown snd may bte the numerator or
denominator as convenient. Then by crmss multiplica-

cation @ X ¢ =b x x and x = 2 XF€

Example : 15 men do a task in £5 days. In"how many
nlag: should 21 men do it ?
bvicusly more men will do it in less tioe and we
et the pmparﬁung_l; 28and x 20 % 16 20 daye.
Y s R A
Set arrow on Scale 2 cpposite 28 vn Scale 1. Tum
cursor to 15 on Scale 2. Tum dial till 21 on Scale 2
onmes under cursor. Read answer 20 on Scale 1 nver
ETTOW On 2

interes
cent, ?

Reducing to shillings we get 48s. for 3405, [f » = rate
of interest them 40 x

30 < T
100 x 49
3 g e 14-4 per cent.

This is worked em the slide rule as previous example.
Exzampls 2: A machine A does work in 42 minutes
whith oceupies n machine B 54 minutes, How much
per cent. more efficient s A than B, They are inversely
as the times occupied and taking B to represent 100

Eficiency A b4 X
Effciency B = 43— 100
*oxt= 100 x B4 = 125-8 worked as above Ex.

43
Ezample §. Certain parcels contaln respectively 8,
#, 24, and 32 articles. Express as percentuges of the

whaole,

Here 8 + 8 + 24 4 32 = 73. Set 78 on B under 100
on A. Oppesite &, 0, 24, and 32 on B read 310-89%,
12:895, 8L-5%,, and 43 8% respectively.

Note.—The percentages of any number (f groups
can be read oft in this way at one setting

Gauge Points.—The gauge points /2, /%, ete., round
the cirewmferance of the Sn?.'-ll’:-s can be ased dz factors
in any multiplication or division relating to areas or
circumferences of circles, eote., and by means of the
cursor can be combined with squares, sines, cosines and
logs: in almost any desired calculation,

THE CIRCULAR CALCULATOR

This side of the instrument consists of a dial, and a
cursor, retated in cach case by their serrated cdeges. A
fixed ved datum line is also provided, This side of the

instrument is operited in sumew hat different manper
e The Elide rile, Blc WIlpEesent o0 GTTulty (0 Lhe

user after a little practice; ' Indeed it is quite pussublc:
that he will prefer to use it at times, ns advantage may
be takeén of the use of the * Long Scale " No. 4 for
multiplicaticn and division. Simplicity of operation,
and seading, is also the keynote ur:hn- Calculator, and
to mike this cficctive it should always be birne in mind
that :—

The Red Datum line is only used for the tirst multiplier
and the final answer.

The Dlal Is turned only for multipliers.

The Curscr is turned only lor divisors.

scales marked on the dial reading mwards are

as follows:—

Seale 1. The outer multiplying and dividing scale,

w 2. A scale of reciprocals of numbers on Seale 1.

w 3. A Scale of logarithms of numbers on Scale 1.

w 4. Made up of 8 circles, which give the oube
roots of numbers on Seale 1, and which
miry also be nsed as a * Long Scale ' for
multiplication and division.

w 5. A Scale of sines of angles graduated romd
the fnmer, and then continued round the
vuler cirommference of a common tincle.

& -scale ranges from 35 minutes to S0
degrees,

w 8. A ecale of tangents of angles from 5 deg.
45 mins. to 46

Scale No. 1 is 8+ ins, diameter, and thus has a eir-
cumference ui 162 ins. or practicallv the equivalent of
a 10 inch straight rule.

Scale No. 4 has a total length of nearly 20 mches:




Multiplication of Two Faetors on Short Seale No. 1.

Example 1: Multiply -0347 by 2-8.

Set 847 on Scale 1 under red datum line.

This lies between the 30 and 35 ; the exact point belng
the 9th division past the 30 to make the 545 and two-
fifths of the next division to make the 347.

Set the cursor to 1.

Set dial till 28 comes under cursar.

Read answer (just over §7) om Scale 1 under datum.

B{ visual inspection it will be seen that the answer
must be in the neighbourhood of ‘08, Therefore we
write our apswer as given by the Calculator as <097
By actual multiplication the correct answer is -09716
-showing how close is the approximation by the instru-
ment.

Multiplication of Two Factors on the Long Seale (No. 4.

Example : Multiply 12-8 by 5-82.

Set 128 under datum.

Set cursor to 1.

Set dinl till 562 comes under the cursor (this is the
(first small division after the 68 on the Lomg Scale).
Read angwer just over 71:9 under datum.

& Multiplieation of Three Factors on the Short or Long
cale.

Example 8: The method js precisely the same
whichever scale is used, so it will be described enly for
the Short Scale.

Find product of <0347 x 248 x 63-5.

Set 347 on Scale 1 (or Scale 4 if using Long Scale)
under datum, Set cursor to 1.

Set dial till 2+8 comes under cursor,

All above :ﬁtﬁ}lgl are shown in Ezample 1,

¥ jill 635 comes under cursor,
| Fih division past e 65,

Read answer 6-17 under datum.
trl'I‘]:m‘ position of the decimal point is judged by

y actual multiplication the correct answer is 616066
showing a close spproximation by the instrument.

Multiplieation o! Four or more Faeiors on the Short
«or Long Seale.

Esample 4 : Find product of 0347 x2:863-5x 4-9.

Proceed exactly as shown in Example 3 above to find
product of 0347 x 28 x 63:5 and then again

Set cursor to 1.

Set dial till 40 comes under cursor.

Read produet unider datum. )

This, if using the Short Scale, comes just short of
midway between the 30, and the first division past the

30;: and we should estimate the answer as 30-23
(midway being 30:25). The ition of the decimal
point is mentaily estimated as follows :—2-5 is roughly
3 and 8 ¥ 0347 s roughly *1, -1 x 63-5 is 6-35, and
6-35 % 49 is ronehly & % 5, which gives an answer
of 30, We thus know that the product will have two
whn:;‘le numbers and will dome in the neighbourhood
af 30,
1f the Long Scale, No. 4. is used instead of the Short
Seale, No. 1, the succession of operations is precisely
the same, but the getting calls for a little more care, as
the factors are spread over a scale extending round
three circles, and the answer may nlso be om any one.
The position is decided by the rongh mental caloulation
a8 explained above and in the problem above the answer
(30-23) falls on the middle one of the 3 circles.

Muliiplication of an odd number of factors using
Scales 1 and 2 In tonjunction.

Example &: Find product of 5-42x16-16x -422 (3
factors).

Set 842 on Scale 1 under datum.

Set carsor to 1618 on Scale 2.

Set 422 ou Scale 1 under eursor.
WMW: datve,

By actus] om tiplication g
5749040, The decimal point is fixed mentally in this
way L ~499 is voughly 5 H x B-40% v 4, and
4 % 18-16 s toughly 56, Therelore there are two
whole numbers in the answer.

If we wish to find the product of an aes pumber of
factors we proceed as in the above example, but make
it into an odd number by the addition of 1 as'a factor,
which does not alter the final result.

Thug -354 x 204 = 63-0 % 862 should be worked
us -854. % 20-4 x 626 x B2 X T.

Divislon on Short Seale.—Divide 7,258 by 1385,

Set 7256 on Scale 1 under datum,

Set cursor to 18-85,

Set 1 to cursor.

Read answer 584 under datum,

It is nbvious by inspection that the answer will have
three whole numbers, and so we fix the decimal point
after the 4. The correct answer is H23 -9, and when the

exampls was worked out on the Long Scale this answer
was obtained,

Fractions.— Consider first a fraction with two factors
fin the numerator and one in the denominator and
worked out on the Short Scale

Example 6: Solve 676:0 x 364

1l4-2

Set dial till 8780 comes under datum.

Set cursor to 1142,

Sat dial till 3684 comes under cursor.

Read angwer 2158 under datum.

Correct answer §s 21567-5 and whett worked out on
ahe Long Scale the amswer came barely Z158.

the correct amswer s

Consider mnow  fractions with seweral factors in
numerator and denominator.

Example 7: Solve 13-5 % 660 ¥ 0042
LY
Work this as 10:5 % 068:6 « 0042
drir x 1

Set 105 under datum.

Set cursor to 89,

Set 666 to carsor,

Set cumsor to 1,

Set 42 to cursor,

Read answer - 613 under datum, decimal paint bein,
fixed by a rough caloulation as préviously d»scﬂbedg.
(Correct answer is *61287.)

Example #: Solve 18-8 < 7i3-8

15°8 x 176 x 2-42
This would be worked as 138 x 728-6 x 1 % 1
. L 058 x 170, X 2442
and, as in Example 7, lalnnﬁr‘:he factors alternately
from the numerator and the denominator.

Answer by Calculator 1:487, Correct answer 1-454
{a close approximation}.

Rapld Action with the Caleulator.—As there are
several ways of A problem with arithmetic so
there are several with a Fowler Caloulator and maove-
ments may be curtailed by using the rec cal Seale
No. 2 in conjunction with the primary S No. 1, as
shown in the following examples,

Example §: Solve = 6734

076 = 143:5
even number of facters in the demominator.

Set 6734 om‘ 1 under datum.

[ LG T e o

Set 1425 on Scale 2 under cursor.

Read answer 4:02 on Scale 1 under datum (3 move-
ments), Position of decimal point is fixed mentally.
Correct answer by multiplication and division is 4923,

Example 10: Solve 4276

g-42 X 187 x 32-62

Here the artifice of inserting the factor 1 is adopted
to make the denominator contaln an even number of
factors thus:—

where there s an

4276

: 2 W 18T oK Bl X L

Set 4276 on Scale 1 under datum,

Set cursor to 348 on Scale 2.

Set 187 on Scale 2 under cursor.

Set cursor to 3262 on Scale 1.

Set 1 under cursor.

Read answer £-050 on Scale 1 under datum (5 move-
ments).

Exercises with Resioroeal Seals No. 2. —

Example 11: Find decimal eguivalent of 1

G+458

Set cursor over B456 on Seale 1.
Read 1548 on Scale 2 under cursor,
From inspection of the {raction it is obviously
betwesn one-sixth and one-seventh and without hesita-
tion we therefore write down its value as 0+ 1548,
Example 12: Find decimal viloe of

1.-

&

T

2

Set cursor over 3476 on Scale 1.
Head 2878 on Scale 2.
The fraction is manifestly less than 1 amd there-

iy
fore will réquire 3 cvphers after the decimal point, so
we write it as 0- 8.
In setting 5473 under the cursor we note it falls between
~ §4 and 30 and that betweea G4 amd 35 there are two
L : meoing @ dtms, 348 40 dus
245 and 250 is 347 and g shade

past this is 370,
Re: Scale No, 2 the carsor Is just short of the
value and S0 We should estimate it as 2378 with

Al ¢

an%ﬁ!@‘.l,s above,
ote that in reading decimal values of fractions less

that one-tenth these will be one cypher placed after

e decimal t and preceding the pumber as read
from the rocal scale. With values less than one-
hundredth and greater than ope-thousandth, 2 cyphers,
and so om.

Example 13: Find decimal value of &

T
Set b on Scale 1 under datum.
Set eursor to 7 on Seale 1,
Set dial till 1 comes under cursor.
R R Sehetonal g
E e 14 2 t value of 1428,
Sat Smti-dogkwhe?_ 1428 on Scale 2 under datem,

ad 7 on Scale 1 under datum,

Fractional value is therefore 1

'l

E:.-.Elu 15: Find fractional value of 0083,

‘Set | on Scale 2 under datum.

Read 158 on Scale 1 under datum.

Fractional value is therefore 1

: 1300

Nate.—As many cyphers mast follow the 153 as there
are {I;Lphm following the decimal point in the given
number,




Use of Logarithmic Secale No. 3.—

Exampls 168: Find log. of 2075,

Set cursor over 2075 on Scala 1.

Read mantissa 427 on Scale 3.

As there are 4 figures in the number all to left of
decimal point the characteristie is positive and its valoe
is 8. T{: complete log. is therefore B-427.

Example 17: Find log. of 0-, 8.

Set cursor over 24076 on Scale 1. This is about one-
third of the way between 24 {which represents 240) and
the first graduation after it which represents 242.

Read mamtissn 3516 on Scale §.

As the number is less than unity the characteristic is
negative, and as there is a cypher to the right of the
decimal peint its value is 2,

‘Therefore the log. of 0-023078 is 2-3815.

Hyperbolic Logarithms.—These equal the common
logarithms multiplied by loge' marked as a gauge
point round the outer circle.

The mantissa of the common log, of the number is
first obtained nsing Scfles 1 and 3, and after insertion
of the characteristic it is multiplied by the factor logel0d
it the manner slready described,

Examples of Power and Roots.—

Example 18: Find value of (36G- q_

This can be done bynnlltlplylngﬁ 7 by 307 or by
the method below.

Set #8-7 on Scale 1 under datom.

Set cursor to 36+7 on Scale 2.

Turn dial till 1 comes under cursw.

Read 1347 under datum on Scale 1.

Example 10: Find value of {10 4.

Can be done by multiplying 16-4 X 16-4 x 164, or
by firet finding the square as in Enmpie 18 and then
mgﬂplmx this result on Srnle 1 by 18

mh Po_"rl and N Buu.d..!umhnu with

L-er..»\.he ber and suppose x = A0, Where n

lmav l e numbter or a fraction. ‘l‘hﬂl
og, & =

lﬂt
Enmplesl! Find 5th Root 0f 51-52, .., find (61+ ﬁﬂ‘h
Hl::e n = 1/6th and A = 51-63.
Set cursar over 51:-53 on Scale 1.
& is between the rd and 4th graduations after 50.
d mamptissa of log. on Scale 8, viz., 719,

The number iz more than unity, thérefore the log. i
positive.  There are two figures to left n! decimal pc.-hl
therefore value of the characteristic is 1.

Therefore log., of H1-5% = 1-712.

One-fifth of lag. 5158 = D:3416.

Set cursor aver 3428 on Scale 8 and read fifth root of
5158 on ‘Scale 1, wiz,, 220

Example 21 : I:nri vahm of {2-8)4, ie -

-8 28 88 ¥ 2.8

First method. By tahinz logs.

Set 28 an Scale 1 under cursor.

Read mantissa of log. on Scale 8, viz., -447.

As only ene figure to left of decimal point in 28
there will be no characteristic.

Multiply -447 by 4 mentally to get 4{log. 2:8). This
equals 1-TRE,

THE s therefory mantissa of log.(2-8)*,

Set 788 on Log. Seale § under cursor.

Read 614 om Scale 1 under cdarsor. The answer will
kave two whole numbers in front of decimal point,

Thercfore (2-8)* = 61-4.

Multiply 2'8 by itself four times on

Second method.
Scale 1.

Third method. Multiply 2+8 by itsell four times, and
then by 1, using Scales 1 and 2 in conjunction as

previously described,

Square Roots.—

Example 22: Find the square mot of 18409,

Set 184D on :scnle 1 under datum.

Set cursor to 1,

Turn dial until the sarne pumber co ;
under the ‘datani on Scale 1 and the cugior on sma
This number, 43, is the square root of 9.

It 'will be observed that two values may be obtained

when setting in this manner. For instance one can
ot either 43 coming on Scales 1 and 2, when the unity
ine on the dial comes opposite the mid-point between
the datum and cursor, or we could get 13+0 when the
unity line falls midway betwesn the damm and cursor.
This second value, 13-6, is the square root of the
a;isilunzl numbar 1849 mnltiphf.cl by the square root
of T

Thus 136 = v‘lSlﬂ > 1/10

If we had to find the fourth root of & number, we
should first find its square root, as in example above,
and then find the square root of this &g root.

Cube Roots.—Can be read directly from Scale 1 om
cne of the three circles which comprise the Long Scale,
No. 4.

Example £3: Find cube root of 904,

Set 964 on Scale 1, under datum.

Read #5878 on the cuter of the 3 circles of Scale 4,

The cube root is therefore 9-876.

Example 24 : Find cube root of 1430,

Set 143 on Scale 1 under datum

Read 11'275 on the inner of the 3 circles of Scale &
It is obwions that the oube root lies between 10 and 20
and therefore must be read on the inner circle, Other
roots can be obtmined by taking ardthms as in
Example 20, or if a sixth root was reg it tuuld be
btained by ukiug the square oot of the sube root
of the num|

Sines, Tangents, ele.—The values of sines, ents,
ete,, are read from the scales of angles No, 5 nm‘ [
by means of the cursor.

Natural Sin. or Natural Tan. on Scale 1,

Log. Sin. or Log. Tan. on Scale 8.
t, Secant, and Cosecant ars deduced

Cosine, Cota
from the follow rtlltinnshlp t—
&m.A-SIn(QG—M Cot. A = 1
Tan. A
Sec. A = 1 Cosec. A = Sin A

. A 1

The Scale of Sines No. § extends twice round the
circumfersnce of the circle, the inner gives angles
between 356 mins. and § degs. 45 mins. and its value
increases from 0-01 to 0-10, and the outer gives 2
between 6 degs. 456 mins. and 00 degs. and nes
increase from [I 10t 10,

Example 25: Find value of Natural Sin. of 4° 40°.

Set cursor over 4° 40" on Scale 5.

Read Natural Sin. 0-0813 on Scale 1.

The number on the scale is 813, but as the sines of
all angles on the inner circle are between 0 and 0+1 we
write down the value as 0-0813.

Example 26: Find value of Natural Sin. of 20° 30"

Set cursor over 20° 30" Scale 5,

Eead Sin. 0-3500 on Scale 1.

The angle being on outer circle of Scale 5 and
exceeding 5° 45°, its value lies between 001 and 1.0,

Between 20° and 25° the scale is graduated at
intervals of 20' so that 20° falls midway in the
gecond interval following 20°.

Example 27 : Find value of Cosecant 20° 80,

Set as above and read wvalue i =hich is

S

"

Je 28 : Find value of cosine 45°,

This cﬁulh sin (P0*—48%) = sin 42°,

Set 42° Scale 5 under cursor.

Head cosine 48" on Scale 1 under cursor = -G89,

On the reci'pmcll Scale No. £ is shown the value of the
secant of 48° which equals 1-494.

amuple 20 : Find value of Tan 26° and Cotan 25°.

Set * on Scale 0 under cussor,

Read tan 25* = -400 on Scale 1 and cotan 25° on
Scale 2 = 2:14b under cursor,

lnii.—u log. values of functions are required they
must be read on the Log. Scale No. 3.

In reading the values of log, sines of angles the
characteristic of the logs. for all angles between 356 mins.
and b degs. 456 mins. is B, and for all angles between
5 degs. 45 mins, and $0 degs. is . The mantissa only
of the log. is read on Scale 3.

Example 30 : Find value of I.og Sin 27* &

Set cursor over 27" 20" Scale

Read mantissa G62 on Scale 8

Complete log. sin is therefore 9-662.

Example 31 ; Find value of Log. Sin 4* 2067,

Set cursor over 4° 25° on Secale 5.

Read mantissa 8805 on btnlu 3.

Complete log. tai is therefore 8+8865.

Mensuration of Circles. 1

Example 32 : Find area of circle 3§ ins. diam.

Ared = & ¥ 7w

[}
= 85 =% 3-5 x -78B4.
Set 8-5 on Scale 1 under datuni,
Set cursor to 3-5 on Scale 2
Turn dial till gauge point 7r on outer circle comes

under cursor.

Read area 902 square inches on Scale 1 under datum.

Example 33 : Find circumference of circle 9+3 ins.
diameter,

Set 88 on -Scale Tunder datom.

Set cursor to 1.

Tum dial till 77 (gauge point on outer circle] comes
under cursor.

Read circumference 202 under datum Scale 1.

It can of course be worked out on the Long Scale if
greater accuracy is required when 200883 will be
abtained,

Exampie 84 :
square inches, —

Diameter = +/are a x C.

€ = 1-12838 und is marked as a gauge point an
auter circle,

Set 227 on Scale 1 under datum.

Set cursor to 1.

Turn till dial same number comes under datum og
ml' as under cursor on Scale 2. This is square root

e

Turn cursor to I,

Tum dial till C comes under cursor,

Read answer 17 under datum on Scale 1,

Discount.—

Example 35 : What is the wholesale price of an articie
lubject to 12§ per cent,, the retail price of which is 52/6 7

Set 1 to datum,

Set cursar to 525 (82/0).

Tum dial to 876, 126 divisions backwards, repre-
senting 124 per cent.).

l}%ui fenly 46 under cursor, which we should estimate
as 4b/

Find diameter of a circle of urea 087

————



