DO THE FOLLOWING N5
< INSTANTLY WITHOUT
J PAPER AND PENCIL

MULTIPLICATION
DIVISION

: RECIPROCAL VALUES
% SQUARES & CUBES
EXTRACTION OF SQUARE ROOT
EXTRACTION OF CUBE ROOT
DIAMETER OR AREA OF CIRCLE
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. are used for multiplication and division.-Scale K is

SLIDE RULE INSTRUCTIONS 1

INSTRUCTIONS FOR USING A SLIDE RULE

The slide rule is a device for easily and quickly
muliiplying, dividing and extracting square root and
cube root. It will also perform any combination of
these processes. On this account, it is found extremely
useful by.students and teachers in schools and col-
leges, by engineers, architects, draftsmen, surveyors,
chemists, and many others. Accountants and clerks
find it very helpful when approximate calculations
must be made rapidly. The operation of a slide rule
is extremely easy, and it is well worth while for any-
one who is called upon to do much numerical calcu-
lation to learn to use one. It is the purpose of this
manual to explain the operation in such a way that |
a person who has never before used a slide rule may
teach himself to do so. '

DESCRIPTION OF SLIDE RULE

The slide rule consists of three parts (see figure 1). -

B is the body of the rule and carries three scales

“marked 4, D and K. 8 is the slider which moves rela- |

tive to the body and also carries three scales marked
B, CI and C. R is the runner or indicator and is -

marked in the center with a hair-line. The scales 4.
and B are identical and are used in problems involy-
ing square root. Scales C and D are also identical and

for finding cube root. Scale C I, or C-inverse, is like
scale C except that it is laid off from right to left
instead of from left to right. It is useful in problems
invelving reciprocals. L
L MULTIPLICATION. - . s S

We will start with a very simple example: -
¢  Exgmple L: ~2X3=6, . ..

idé ¥ule, move the slider:

“end of the C scale s

. To prove,this:on the

that the 1 at the left-ha
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rectly over the large 2 on the D scale (see figure 1).
Then move the runner till the hair-line is over 3 on
the C scale. Read the answer, 6, on the D scale under
the hair-line. Now, let us consider a more compli-
cated example:
Example 2: 2.12X3.16=6.70

As before, set the 1 at the left-hand end of the C
scale, which we will call the left-hand index of the
C scale, over 2.12 on the D scale (See figure 2). The
hair-line of the runner is now placed over 3.16 on the
C scale and the answer, 6.70, read on the D scale.

METHOD OF MAKING SETTINGS

In order to understand just why 2.12 is set where it
is (figure 2), notice that the interval from 2 to 3 is
divided into 10 large or major divisions, each of
which is, of course, equal to one-tenth (0.1) of the
amount represented by the whole interval. The major
divisions are in turn divided into 5 small or minor
divisions, each of wnich is one-fifth or two-tenths
{0.2) of the major division, that is 0.02 of the whole
interval, Therefore, the index is set above 2--1 major
division -1 minor division= 2+0.14+0.02=2.12. In
the same way we find 3.16 on the C scale.

While we are on this subject, notice that in the
interval from 1 to 2 the major divisions are marked
with the small figures 1 to 9 and the minor divisions
are 0.1 of the major divisions. In the intervals from
2 to 3 and 3 to 4 the minor divisions are 0.2 of the
major divisions, and for the rest of the D (or C) scale,
the minor divisions are 0.5 of the major divisions.

Reading the setting from a slide rule is very much
like reading measurements from a ruler. Imagine
that the divisions between 2 and 3 on the D scale
(figure 2) are those of a ruler divided into tenths of

a foot, and each tenth of a foot divided in 5 parts
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0.02 of a foot long, Then the distance from one on
the left-hand end of the D scale (not shown in figure
2) to one on the left-hand end of the C scale would
be 2.12 feet. Of course, a foot rule is divided into
parts of uniform length, while those on a slide rule
get smaller toward the righthand end, but this ex-
ample may help to give an idea of the method of
making and reading settings. Now consider another
example.
Example 3a: 212X17.35=15.6

If we set the left-hand index of the C scale over 2,12
as in the last example, we find that 7.35 on the C scale
falls out beyond the body of the rule. In a case like
this, simply use the right-hand index of the C scale.
Tf we set this over 2.12 on the D scale and move the
runner to 7.35 on the C scale we read the result 15.6
on the D scale under the hair-line.

Now, the question immediately arises, why did we
call the result 15.6 and not 1.56? The answer is that
the slide rule takes no account of decimal points.
Thus, the settings would be identical for all of the
following products:

Example 3: a—2.12X7.35=15.6
@ b-21.2X17.35=156.0

“ ¢—212X73.5=15600
. d—2.12X.0735=.156
“ e—.00212X 735=.0156

The most convenient way to locate the decimal
point is to make a mental multiplication using only
the first digits in the given factors. Then place the
decimal point in the slide rule result so that its value
is nearest that of the mental multiplication. Thus, in
example 3a above, we can multiply 2 by 7 in our
heads and see immediately that the decimal point

“must be placed in the slide rule result 156 so that it
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" becomes 15.6 which is nearest to 14. In example 3b
20X7=140, so we must place the decimal point to
give 156. The reader can readily verify the other

. examples in the same way.

Since the product of a number by a second number
is the same as the product of the second by the first,
it makes no difference which of the two numbers is
set first on the slide rule. Thus, an alternative way
of working example 2 would be to set the left-hand
_index of the C scale over 3.16 on the D scale and move

7vhe runuer to 2.12 on the C scale and read the answer

" 'under the hair-line on the D scale.

The 4 and B scales are made up of two identical
halves each of which is very similar to the C and D
scales. Multiplication can also be carried out on
either half of the 4 and B scales exactly as it is done
on the € and D scales. However, since the 4 and B
scales are only half as long as the C and D scales, the
accuracy is not as good. It is sometimes convenient
to multiply on the 4 and B scales in more compli-
cated problems as we shall see later on.

A group of examples follow which cover all the
-+ possible combination of settings which can arise in the
- miktiplication of two numbers.

o Example  4: 20X3=60

Lo« 5: 85X2=170

: 45X35=1575

s 151X42=6342

: 6.5X15=975

.34X.08=,0272 -

¢ 15X26=1950

:- .00054X1.4=.000756 = -

:111X2.7=2997 ©

;. 1O0IX54=545 -
3.14X25=78.5 -

‘FrEReesrs

_Jf we divide one (1) by:any number the
called_the reciprocal of the number. - Thu
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DIVISION
Since multiplication and division are inverse proc-
esses, division on a slide rule is done by making the
same settings as for multiplication, but in reverse
order. Suppose we have the example:

- 6.70
Example 15: 6.10+2,12= —— =316
2.12
Set indicator over the dividend 6.70 on the Dgcasle.
Move the slider until the divisor 2.12 on the 7 gcale.. -
is under the hair-line. Then read the result on £~ D™,
scale under the left-hand index of the C scale. As in -
multiplication, the decimal point must be placed by
a separate process. Make all the digits except the first -
in both dividend and divisor equal zero and mentally.
divide the resulting numbers. Place the decimal point
in the slide rule result so that it is nearest to the .
mental result. In example 15, we mentally divide

6 by 2. Then we place the decimal point in the slide - -

rule result 316 so that it is 3.16 which is nearest to 3.

" A group of examples for practice in division follow: -

Example 16: -34+2=11
@ 17: 49=+7=7
“ 18: 132+12=11
“ 19: 480+16=30 - .
«“ 20: 1.05+35=.03
“ 21: 4.32-+12=36
“  22: 523+6.15=85
“ 23: 17.1+4.5=38
“ o 24: 1895+6.06=313.
“ 25: 45+.017=2647
THE CI SCALE .

answe
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is the reciprocal of two, one-quarter is the reciprocal
of four. If we take any number, say 14, and multiply
it by the reciprocal of another number, say 2, we get:

Example 26: 14X4=1

which is the same as 14 divided by two. This process
can be carried out directly on the slide rule by use
of the C I scale. Numbers on the C I seale are recip-
rocals of those on the C scale. Thus we see that 2 on
the;# I scale comes directly over 0.5 or 15 on the C
eak. Similarly 4 on the C I scale comes over 0.25 or
3, on the C scale, and so on. To do example 26 by
use of the CI scale, proceed exactly as if you were
going to multiply in the usual manner except that you
use the C I scale instead of the C scale. First set the
left-hand index of the C scale over 14 on the D scale.
Then move the indicator to 2 on the C I scale. Read
the result, 7, on the D scale under the hair-line. This
is really another way of dividing. THE READER IS
ADVISED TO WORK EXAMPLES 16 TO 25 OVER
AGAIN BY USE OF THE CI SCALE.

SQUARING AND SQUARE ROOT

If we take a number and multiply it by itself we
call the result the square of the number. The process
is called squaring the number. If we find the number
which, when multiplied by itself is equal to a given
number, the former number is called the square root
of the given number. The process is called extracting
the square root of the number. Both these processes
may be carried out on the 4 and D scales of a slide
rule. For example: '

Example 27: 4X4=42=16

Set indicator over 4 on D scale. Read 16 on A4 scale
under hair-line.

Example 28: 25.42=646.0
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The decimal point must be placed by mental sur-
vey. We know that 25.42 must be a little larger than
252=625 so that it must be 646.0.

To extract a square root, we set the indicator over
the number on the A scale and read the result under
the hair-line on the D scale. When we examine the
A scale we see that there are two places where any
given number may be set, so we must have some way
of deciding in a given case which half of the A4 scale
to use. The rule is as follows:

(a) If the number is greater than one. For an odd
number of digits to the left of the decimal point, use
the left-hand half of the A scale. For an even number
of digits to the left of the decimal point, use the
right-hand half of the A4 scale.

(b) If the number is less than one. For an odd
number of zeros to the right of the decimal point
before the first digit not a zero, use the left-hand half
of the A4 scale. For none or any even number of zeros
to the right of the decimal point before the first digit
not a zero, use the right-hand half of the 4 scale.

v157=12.5

Since we have an odd number of digits set indicator
over 157 on left-hand half of A scale. Read 12.5 on
the D scale under hair-line. To check the decimal
point think of the perfect square nearest to 157. It is
12X12=144, so that \/157 must be a little more than
12 or 12.5.

Example 30: +/.0037=.0608

In this number we have an even number of zeros
to the right of the decimal point, so we must set the
indicator over 37 on the right-hand half of the 4
scale. Read 608 under the hair-line on D scale. To

Example 29:



