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CHAPTER 1. READING THE SCALES.

In order to master the slide rule, you must first practice reading the
scales quickly and accurately. This chapter explains how to read the D scale
which is the fundamental scale of the No.130W slide rule and is one used
.most often.

(1) SCALE DIVISIONS

Divisions of the D scale are not uniform and differ as follows.
Between 1 —2 one division is 0.01
Between 2 —5 one division is 0.02
Between 5 —10 one division is 0.05
Values between lines can be read by visual approximation.
An actual example is given below.

1.223 1.267 2.25 2.37 §.08 5.31

| I AP

FpErrrp eI et
_ __u n_.n n_.u u_..

(2) SIGNIFICANT FIGURES

The D scale is read without regard to decimal point location. For example,
0.237, 2.37, and 237 are read 2 3 7 (two three seven) on the D scale. When
reading the D scale, the decimal point can be generally ignored and the
numbers are directly read as 2 3 7 (two three seven) In 2 3 7 (two three
seven), the 2 (two) is called the first “significant figure”.

(3) INDEX LINES

The lines at the left and right ends of the D scale and labeled 1and 10
respectively are called the “fixed index lines.” The corresponding lines on the
C scale are called the “slide index lines”.

CARE AND ADJUSTMENT OF THE SLIDE RULE.

WHEN THE SLIDE RULE BECOMES DIRTY;

Remove the dirt with a good soft cloth dipped in vegetable oil and then use
another piece of dry and soft cloth to remove remaining oil completely. The
use of sandpaper, cleanser, benzene or other alcoholic solution is strictly prohi-
bited.

WHEN THE SLIDE DOES NOT MOVE EASILY;

Pull the slide out of the body and remove any-dirt adhered to the sliding sur-
faces of the slide and the body with a toothbrush. Using a little of wax will
also help.

Every Hemmi slide rule should come to you in proper adjusted condition. ~ The
metal strip which is inset into the back of the rule insures the proper tension
for constant smooth inter-action of slide and body. However, the inter-action of

“the slide and body, if necessary, can be adjusted to your own preference of

tension.

If you feel the slide fits tightly, you will pull the silde out and hold the body
members giving the slight outward bending effect to the metal strip.

It will give more openings to the sliding surfaces. If you feel the slide fits
loose, you will pull the slide out and grip the rule to give the slight inward
bending effect to the metal grip.

47
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CHAPTER 2. MULTIPLICATION AND DIVISION. (1)
§ 1. DIVISION

FUNDAMENTAL OPERATION (1) a+b=c

(1) Set the hairline over a on the D scale,

(2) Move b on the C scale under the hairline,
read the answer ¢ on the D scale opposite the index of the C scale.

L |
o_ s L
I i

Ex. 2.1 8.4+3.6=233

@

c 3.6 /

Ex. 2.2 5.7+7.8=0.731

| |
_u_ JH o.*u_ \—
Ex. 23 2.76+9.52=0.290

| ]
]

L

oﬂ @/ 9.52 _

Find 1 —0.615 as the answer (The C and Cl scales are used)

1.627
Ex. 8.10 1.03%* =203
) | |
”er‘ _U,o /@ N.N*”u
_ i ]

t
@

In calculating 1.03%* = 2.03 since 24 is larger than 10, 1.032% is rewrit-
ten to 1.0324°10 = (1.032%)° and read the answer 2.03 on the LL2 scale
opposite the position youcan read the answer of 1.03%* on the LL1 scale. Itis
based on the principle that any number on the LL2 scale is the 10th power of
the LL1 scale and any number on the LL3 scale is the 10th power of the LL2
scale.

1
“Ex. 8.11 17.67% =1.0674

rr_u_ ® 10674 _
LL 17.6 /.

o
"L
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CHAPTER 3. PROPORTION AND INVERSE PROPORTION Ex. 85 1.85% —8.45

§ 1. PROPORTION _ |

When the slide is set in any position, the ratio of any number onthe D www_ o ras /@ _
scale to_its opposite on the C scale is the same as the ratio of any other o ey

number on the D scale to its opposite on the C scale. In other words, the _ 5

D scale is directly proportional to the C scale. This relationship is used to

calculate percentages, indices of numbers, conversion of measurements to their 1
In calculating A-*, find A* first, and then calculate the reciprocal —

equivalents in other systems, etc. A
FUNDAMENTAL OPERATION (3) Aoc B B 86 0.872%°—0.700 )
T This problem can be converted to 1 26 and calculatedin the fol-
A a a2 (as) a ) ﬁo 3772 )
lowing manner. )
B b (b2) bs (be)
( ) indicates an unknown quantity. (1) Find Iolwm —1.147 (The C and Cl scales are used)

(2) Find 1.147%°=1.428  (The LL and D scales are used)

L - |

n_‘ R4, s e F ........... A ,Q Find L 0.700 (The C and Cl scales are used)
) ) bs b, b, _v||.m 1.428
4 * ) *

® o ] e ot ot et e e e Pl B o o
{ . FUNDAMENTAL OPERATION (15) >HH !
As illustrated in the above figure, when a1 on the C scale is set op- ! (1) Set the hairline over x on the D scale. !
posite b1on the D scale the unknown quantities are all found on the C m (2) Move A on the LL scale under the hairline. W
or- D scales by moving the hairline. w ) Read the answer on the LL scale opposite the index of the D scale. y
H S
v o - 2o~ - y g S NN S -~ M W M
Ex. 3.1 Conversion. m ﬁ 5 L W
Given 127 kg =280 Ib. Find the values corresponding to the given values. W Fﬁ v */ _ )
Pounds 280 63 (50.7) 75 W & | m
kg 127 (28.6) 23 (34.0) ) )
43
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Ex. 3.3  Proportional Distribution.
Distribute a sum of $125,000in proportion to each rate specified below.

Total

Rate 1.3 1.9 2.4 3.1 8.7)
Amount (18,700){ (27,3001 |(34,500)} (44,500) {125,000
(UNIT: §)

When 8.7 on the C scale is set opposite 125000 on the D scale, 1.3, 1.9,
2.4, and 3.1 on the C scale run “off scale”. Therefore interchanging the in-
dices is immediately required.

[ |
c ﬂ ®~s.7

D] 25000
Ld

i

l

1

i

1

:

]

L
RN S A |
o_\ .r 1.9 2.4 3.1

=] 18700 27300 34500 44500
* * * *

§ 2. INVERSE PROPORTION

When the slide is set in any position, the product of any number on the D
scale and its opposite on the CI scale is the same as the product of any
other number on the D scale and its opposite on the Gl scale. In other words,
the D scale is inversely proportional to the Cl scale.  This relationship is
used to calculate inverse proportion problems. ,

SN SN BN SN y VD R ol N SN ;\kggg,’\: yo ey VY R vl VEY R el A AN ‘
M FUNDAMENTAL OPERATION( V>Rw AxB = Constant W
! A ai a: K {as) W
! B b (b2) (b3) b

m, ()indicates an unknown quantity. m

§ 2. NATURAL LOGARITHMS

The log log scales LLO, LL1, LL2 and LL3 are called the LL scales and are
used to obtain the natural logarithm of a number and powers and roots of num-
bers from 1.001 to 105, The LL scales are read with the location of the deci-
mal point and these numbers either smaller than 1.001 or farger than 10° can
not be direct obtained on the log log scales.

(a) HOW TO FIND NATURAL LOGARITHMS

Whenthe hairlineis set overx on the LL scale, log,x is read on the D scale.
Ex. 8.2 log.4.76=1.56 log,1.257 = 0.229
log, 1.0465 = 0.0455 log, 1.00676 = 0.00674

LLOL 1.00676 |

Ly 1.0465

L2 1.257 S

D, 1.56 0.229 0.0455 0.00674
* *

The relationship between the place number of natural logarithms and the
number (0, 1, 2, 3,) of the LL scale can be seen from the above illustration.
(Note) The No. 135 and No. 136 have no LLO scale.

(b) HOW TO FIND e*
e* is found on the LL scale by moving the hairline over x on the D scale.

2.17 0.429 .
Ex. 8.3 e"'=8.77 e =1536 e" - 1.0849
LL _.D.MG |
LL2 1536 "
*
LL3, 8.77 ,
oL 2.17 0.429 0.0815
! f f
41
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No. of men 11 9 30 19 14
Time required 18 (22) | (6.6) |(10.42)|(14.15)
_@_v ? 7 _

L
_ PN ¥ _
_ w D ® _
@/m. M %a \w
_u— 22 6.8 _

In this exercise 9 and 30 run “off scale”. In this case it is more efficient
to calculate the figures (19 and 14) which are inside the rule before inter-
changing the indices.

Ex. 7.15 cos 15.5°=0.9637 sin 82°=10.9903
arc sin 0.986=80.4°

}

* *
P, 0.9903 0.986 0.9637 1

S 82°(red) 80.4° (red) 15.5°

t * {

As the above examples show, cos & (when 8 is smaller than 45°) and sin ¢
(when @ is greater than 45°) can be more accurately found using the P scale
than using the D scale.

Ex. 7.16 ¥'1-0.352=0.9368

V1=042-0.762 V1 Hmuﬂn 0.9839
[ 5.6 h y
h o“wm O,Muﬂ
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Ex. 42 1.42+2.8x7.2=3.65

Ex. 4.3 6.2x2.4+53=2.81
L ° |
UT N_.'w_ m*.m \_

Ex. 4.4 8.7+48+46=0.3%

ci

4.6 @ _
4.8 /

Oﬁ 0.394 8.7 ;
* '

§ 2. OFF SCALE

When multiplications and divisions of three numbers are performed by an
indicator operation, a position on the C or Cl scale over which the hairline is to
be set may occasionally run off scale. In this case you once set the hairline
over the position on which you read the answer of the first two numbers (op-
posite the index of the C scalel Then, accomplish the remaining multiplication
or division by a slide operation.

12

Ex. 7.12.  Find ¥/4.17% —3.19°.

This problem is solved with the same method
used to find @ of the right triangle in which
b-=3.19and ¢=4.17 and £B=50". -~ s.19
Answer 2.68.

50°(red)

[

ci @\\w,_w . \m

T

[ ]
—

g

§5. SINE AND TANGENT OF VERY SMALL ANGLES

The S and T scales are graduated in angle larger than 5.5.° When the angle

(4) is very small and smaller than 5.5° @ radians=sin g =tan &, and sin &

and tan @ can be found by means of converting the angle (@) to its radian
equivalents ( & radians).
180°

- Y72 1Y <

I

1 radian

~ 180x60"_ 343775"..

= e O

B &ommwéo_wu 206265 --w--- "

The gauge marks 25, 2" and 2" on the C scale of the No. 130W indicate the
above values. Therefore, by dividing the angle () on the D scale by the gauge

37
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§ 3. MULTIPLICATION AND DIVISION OF MORE THAN FOUR NUMBERS.

When the multiplication and division of three numbers, such as axb
x ¢ —d is completed, the answer (d)is found under the hairline on the D scale.

Using this value of d on the D scale you can start for further multiplica-
tions or divisions by slide operation and indicator operation. Multiplications
and divisions of four or more numbers are calculated by alternative operations
of slide-indicator. When a problem of multiplication or division of four or
more numbers is given, you will select a better procedure order of calculations
to minimize the distance the slide must be moved as well as to avoid the
off scale.

Ex. 4.7 2.25x7.24x3.09%x3.83=192.8

_

M__ T2 \@ uwww \_
L T B
® i
_ |
_‘ c 3.3 /@ _ \_
1.73x4.27
Ex. 4.8 674236 =0.464
[ =
c ﬁ ml..: Pﬂ\@ _

I I O I

D _ 0.464

14

N NN NN NS NN N N N

AN NG TN N N

ZA=180° —(31° + 42°)=107°
Answer ZA=107° £C=42°, a=180
Since 126 on the C scale runs off scale, interchanging the indices should be
performed as illustrated. <A is found as 107°, which is not shown on the
S scale. In this case, the complementary angle 180° — 107° =73 is set
on the S scale basing onthe relation sin & = sin (180°—6).

§ 4. SOLUTION OF RIGHT TRIANGLES

N N NN N N NGNS N TN NG NN NN NNy Y SR AR SR 4

FUNDAMENTAL OPERATION (12) RIGHT TRIANGLES

The right triangle is solved by setting the slide as illustrated in the
figure below. A

T
o[ -

D

N NN N NN N NGECNET NN N NGY - Ny

||

s

This method is used to solve right triangles, vector calculations, com-
3 plex numbers, etc.

.\ oy -
naw ey e

iiii;“i;“;‘i“;“;“;‘;‘;‘i:i“i

Ex. 7.10  Find ¢ and 4.

>

2.74
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§4. PLACING THE DECIMAL POINT Ex. 7.5 15.35xtan 61.5° =28.3

Since slide rule calculations of multiplication and division problems yield |
only the significant figures of the answer, it is necessary to determine the 4j srsrlred) _
proper location of the decimal point %aa the problem is completed. There are 0_ o s /? r b
many methods used to properly place the decimal point.  Several of the most ﬁ : H_\

polular will be described here.

(a) Approximation Ex. 7.6 4.78xcos 54.1° =2.80

The location of the decimal point can be determined by comparing the T _
significant figures given by the slide rule and the product calculated mentally ol @ b
by rounding .oz. u—| 750 \_
Ex. 25.3x7.15-180.9 i
To get an approximate value 25.3x7.1530x 7 =210. Since the signifi- Ex. 7.7 7.35xcot 73.9° =2.12
cant figures are read 1809 (one - eight - zero - nine) given by the slide rule, the ®
correct answer must be 180.9. . 4_1 T3 97 red) _
To get an approximate value from multiplication and division of three and more " 7 _
factors may be difficult. In this case, the following method can be employed. oj -+ ® L
(il Moving the decimal point -
§ 3. SOLUTIONS OF TRIANGLES
Ex. 285x%0.00875 _0.1814 g i
ﬁw-ﬂm '..!'(.{!"z’.(.{.{!.{.{!.{!!
Divide 285 by 100 to obtain 2.85 and, at the same time, multiply 0.00875 y  FUNDAMENTAL OPERATION (11) THE LAW OF SINES
by 100 to obtain 0.875. In other words, the decimal point of 285 is moved v Given the triangle ABC, a is the side corresponding to A, & is the side
two places to the left and that of 0.00875 is moved two places to the right, ¥ corresponding to B, and cto C. The law of sines is
therefore, the product of 285 times 0.00875 is not affected. y
w A
Nmmxpoowumw rewritten to 2.85x0.875 and approximated ) a _b _ _c
memo 13.75 y sinA _ sinB  sinC y, g
XU. _ )
to 10 0.27. \ . _ .
Since you read 1814 (one eight one four) on the slide rule, the answer y
[ ]

must be 0.1814.
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(b) Exponent

Any number can be expressed as Nx 107 where 1<N<10.
This method of writing numbers is useful in determining the location of the
decimal point in difficult problems involving combined operations. ,

Ex. 1587x0.0503x0.381
0.00815 = 3730

1587 x 0.0503 x 0.381 1.587 X 10%5.03 X 102x3.81x 10~

0.00815 8.15x 1073
_ 1.587 x5.03 x 3.81 3_.2-1-(—3)
- 815 10
_ 2x5x4

g 1077777 =5 10°%- 5000

18

CHAPTER 7. TRIGONOMETRIC FUNCTIONS

The S scale is used to find the sine of an angle.

to find the tangent of an angle.

The T scale is used
These scales are graduated in degrees and

decimals of degrees and read from left to right using the black numbers and

from right to left using the red numbers.

(Note) On the No. 136 slide rule, the SIN scale on :s side of the rule cor-
responds to the S scale and the tg scale corresponds to the T scale.

§ 1. SINE, TANGENT, COSINE

LN NG AN N | NS N KNSR | N NGB NG N NG NSRRI NG N N NS NG| NN NG N L

. FUNDAMENTAL OPERATION (10) Sin &, Tan 4 M
' When the slide is closed, and \
W (1) When the hairline is set over & on the S scale, sin & is read under )
) the hairline on the D scale. M
) (2) When the hairline is set over & on the T scale, tan&is read under
w the hairline on the D scale. !
W T 3 M
) | !
) . !
M D sind ;.nm M
: T
The scales are read from left to right using the black numbers.
g!,:.,x}!{!‘\!\.!‘.!;.(2.,1.(;!3.(i!?.,?.(i!i.,?!\!:.,3.(:!?..4(.'
Ex. 7.1 (i) sin 13.7°=0.237 (i) tan 23.8°=10.441
_Nﬂ
S _wﬁ.q.
@

When the T scale is read from left to right using the black numbers angles

31
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The location of the decimal point of the square read on the A scale is
determined using the place number as follows:

a) When the answer is read on the left half section of the A scale (1 ~10),
the “place number” of x2 = 2 (“place number” of x)—1

b) When the answer is read on the right half section of the A scale(10~100)
the “place number” of x2 = 2 (“place number” of x)

Ex. 5.1 1722 =29600 -----------=-- The place number of 172 is 3.
Hence, the place number in the
answer is 2x3—1=5

17.22 =296 ----weeeeeeeeees The place number of 17.2 is 2.
Hence, the place number in the
answer is 2x2-—-1=13

0.172% = 0.0296 -+~ The place number of 0.172 is 0
Hence, the place number in the
answer is 2x0—1=—1

446000 ------------- The place number of 668 is 3

4.46x10° Hence, the place number in the
answer is 2x3=6

0.6682 —0.446 ------------- The place number of 0.668 is 0

Hence, the place number in the

answer is 2x0=0

0.06682=0.00446---------- The place number of 0.0668 is — 1
Hence, the place number in the
answer is 2x(—1)= —2

Ex. 5.2 668°

A 2.96 44.6

20

Ex. 6.4 %/3270%2.66=39.5

(front face! o__ @~ 2.66

Ex. 6.5  %/0.0873 +5.72=0.0776
5.72 = %/0.0873 = 12.89

K j 0.0873 L
i S

In Ex. 6.5, the equation %/0.0873 = 5.72=0.0776 is the reciprocal of
the second equation 5.72 =+ 3/ 0.0873 =12.89, and 0.0776 is read on the D
scale opposite the index of the C scale, and at the same time, 12.89 is read
on the C scale opposite the index of the D scale. From this, it can be seen
that when the slide is set in any position, the number on the D scale opposite
the index of the C scale is the reciprocal of the number on the C scale oppos-
ite the index of the D scale.  This reciprocal relationship can be conveniently
used to solve such problems as N.% 53 This equation is usually solved
through the operation 1+ 2.5+ 6.3, but if this reciprocal relationship is used,
you can immediately read the answer 0.0635 on the C scale opposite the index
of the D scale by merely calculating 2.5x 6.3.
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FUNDAMENTAL OPERATION (7)

(2) Read the answer on the A scale.

MULTIPLICATION AND DIVISION INVOLVING SQUARES
(1) Set the number to be squared on the one cycle scale (C, D, or CI)
and the number not to be squared on the two cycle scale(A, B or BI).

]
o

Ex. 5.4 4.37+2.85"=0.538

A _‘ u%ﬂ o.muu _
n_ @\N\Hmm
_ _
Ex. 5.5 7.54x1.76° =23.4
>— q.mmg NHA —

n_—‘ @\_.;

Ex. 5.6 3.91%2 =2.53-6.04

N |
_J P%\@ \_
U_ uM\_ _
Ex. 5.7 2.62° x6.95—41.7
>— ar7 _
BI 6 wm\®

_u_ 2.62

22

273% = 20400000 (“place number” of answer=3x3—1=8)

=2.04x10
0.0273%=0.0000204 (“place number” of answer=3x(—1)—1=—14)
=2.04x10"°
72.3° =378000  (“place number” of answer = 3x 2= 6)
=3.78x10°
0.00723%= 0.000000378("“place number” of answer = 3 x{—2) =—6)
=3.78x10 "’
t t t

When the hairline is set over x on the K scale, % x is found under the
hairline on the D scale. Since the K scale consists of three identical sections,
only the correct section can be used.

Set off the number into groups of three (3) digits from the decimal point to
the first significant figure. If the group in which the first significant figure
appears has only one digit, use the reft section of the K scale. If the group
has two digits, use the center section of the K scale, and if three, the right
section of the K scale.

The location of the decimal point in the cube roots read on the D scale
is determined in the manner previously described.

Ex. 6.2  Find the cube roots of the following numbers.
6731000 (right) Place number of the answer------2

~ 3/673000—87.7

671300 (center) ~ Place number of the answer------ 2

%/67300=40.7
61730 (left) Plate number of the answer..-.-- 2

3%/6730 = 18.88

27
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