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= = : CONSTRUCTION OF SLIDE RULE i
s - = The Hemmi Slide Rules P 283, known as the Mannhén Type, have the three componen-

ts: two stocks, the slide, and the indicator which slides along the top surface of the rule.
These stocks are connected together by the end plates.

HANDLING OF SLIDE RULE >

The slide rule is an instrument to perform some certain kinds of calculation, and
it is operated in the following manners. The slide rule is preferably set on fop of 2
desk when it is being used.

OPERATION OF INDICATOR

(1) The cursor is pusted in either direction”with the tip of the thumb. Through this
entire operation, the thumb should move along the edge of the stock and should
not come away from the rule. 3

(2) When the hairline comes close to the required position, its movement is slowed
by using, the tip of the other thumb.

(3)  “FINE” setting of the nairline is gently made by slowly moving the indicator.

OPERATION OF SLIDE :

(1) Push one end of the side with either the forefinger or the middle finger. At
the same time, the otfer hand grips the slide with the forefinger and the thumb
pressing against stocks.
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(2} When the slide comes close to the required position, it is gently moved
by the aforementioned fingeres to set the final position
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CRAPTER 1.READING THE SCALES.

In order to master the slide rule, you must first practice reading the scales quick-
Iy and accurately. This chapter explains fow to read the D scale which is the fun-
damentalscale and is most often used.

(1)SCALE DIVISIONS
Divisions of the D scale are not usiym and differ follows.
Betweer 1 —2 one division § 0.01
Betweer 2—4 one divisien§ 0.02
Between 4—10 one divisoa$ 0.05
Values between lines can be resd by sual approximation.
An_actual example is gives Helow.
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(2)SIGNIFICANT FIGURES

‘ The D scale is read without regard # decimal point. location. For example,
0.2 37,2.37,ad 237are read 237 (twothree seven)on the D scale. When reading
the D scale, the decimal point can be gensally ignored and the numbers are directly
read asit 2 3. 7 (two three seven), i 2 ( two)is called the first"significant
figure.

F 3)INDEX LINES
o The lines at the left and right ends of te D scale and labelled 1 and 10 respectively

are called the “fixed index lines.”
1 The corresporiding lines on the C scale are called the" slide index Tines™

SLIDE RULE DIAGRAM

For the reader’s convenience, caiculating procedure will be explained in
diagram. form in this instruction manual. The symbols used in the diagrams
- are: x

Slide Operation 2/} \\ Moving the slide to the position of the arrow
» with respect to the body of the rule.
1 Indicator Operation “ Setting the hairline of the indicator to the
" arrow pesitions on the body and sfide.
_%  The postion at which the answer is read.

The numenpsir. tie small circle indicates the procedure order. The below
_ diagram shows ¢ siide rule operatwn required 1o calculate 3x5%x4=60
“using the C, D and CI scales.

(1) Sel the hairline over 3 on the D scale.

(2) Mcye 5 on the Cl scale urder the hairline.

(3) Resat_thoheiskino—ovei-4-0n the C scale and read the answer 60
| on the D scale under the nairline.
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(Note) The vertical lines at both right and left ends of the diagram do not
indicate the actual end lines. of the slide rule, but only serve to indicate the
location of the indices.

CHAPTER 2. MULTIPLICATION AND DIVISION. (1) (CI, C, D SCALE)

§ 1. DIVISION
e e e e e o e i e

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.

] 2

8.4+-3.6=2.33
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Ex. 2.2 5.7+1.8=0.731
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§2. MULTIPLICATION
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§, FUNDAMENTAL OPERATION (2) axb=c
! (1)'Set the hairline over @ on the D scale,
}  (2) Move b on the Cl scale under the hairline,
) read the answer ¢ on the D scale opposite the index of the Cl scale.
!
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Ex- 24 23xEl=713
Cl[ 5 :«A.l/(Z I
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Ex..2.5.225x6.3=15.75
a 6.3 /?‘ J
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CHAPTER 3. MULTIPLICATION AND DIVISION (2) (C1,C,D,CF,DF SCALE)
§1. MULTIPLICATION AND DIVISION OF THREE NUMBERS

Multiplication and division of three numbels are given in the forms of
laxb)xc, laxb)=c la+b)xc andla+b)+c. The part in parentheses is
calculated in the manner previously explained and the additional multiplication
or division is, usually, performed with one additional indicator operation.

i- FUNDAMENTAL OPERATION (3) Multiplication and division of three —g

i numbers. E

| (1) (axbxe-d, (azb)xe=d

{ For additional multiplication to follow the calculation (a < b) or
(@~ b), set the hairline over c on the C scale and read the answer

§ d on the D scale under the hairline.
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§4. PLACING THE DECIMAL POINT

Since slide rule calculations of multiplication and division problems yield
only the significant figures of the answer, it is necessary to determine the
proper location of the decimal point before the problem is completed. There are
many methods used to properly place the decimal point.  Several of the most
polular will be described here.

(1.64) (1.36) I

(a) Approximation

The location of the decimal point can be determined by comparing the
significant figures given by the slide rule and the product calculated mentally
by rounding off.

Ex. 25.3x7.15=180.9

To get an approximate value 25.3x7.15=>30x 7 = 210. Since the signifi-
cant figures are read 1809 (one - eight - zero - nine) given by the slide rule, the
correct answer must be 180.9.
To get an approximate value from multiplication and division of three and more
factors may be difficult. In this case, the following method can be employed.

(i) Moving the decimal point

285x0.00875
Ex. 1375 =0.1814

Divide 285 by 100 to obtain 2.85 and, at the same time, multiply 0.00875
by 100 to obtain 0.875. In other words, the decimal point of 285 is moved
two places to the left and that of 0.00875 is moved iwo places to the right,
therefore, the product of 285 times 0.00875 is not affected.

285 x0.00875. : 2.85x0.875 3
e 375 is rewritten to———1 375 and approximated
oA gy

10
Since you read 1814 (one eight one four) on the slide rule, the answer
must be 0.1814.
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0.00265
1.346 1346 1000
GO - 765 = 8 I8

(ii) Reducing fractions

If a number in the numerater has a value close to that of a number in the
denominator, they can be cancelled out and an approximate figure is obtained.

Ex. 1.472x9.68x4.76

1509%28F 1000
3
T2 9685 4.76 ey
T509x 287 =

1.472.in the numerator can be considered to be equal to 1.509 in the de-+
nominator and they can therefore be cancelled out. 9.68 in the numerator is
approximately 9 and 2.87 in the denominator is approximately 3. 4.76 in the
numerator is approximately 5. Using the slide rule, you read 1566 on the D
scale, therefore, the answer must be 15.66

(iii) Combination of (i) and (ii)

7.66x0.423x 12.70 -

besi 30 o

Ex.

7.66 % 07323 x 12.70

o 16642851270
0641 x3.89

4L 3-89

The decimal point of 0.423 and 0.641 in the numerator is shifted one place
to the right. The approximate numbers in the denominator and numerator are
cancelled and the answer, which is approximately 13, is found.

(b) Exponent

Any number can be expressed as Nx 10° 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. 1587x0.0503%0.381 _
0.00815 L

1587x0.0503x0.381  1.587x10%5.03 x 10%x3.81 x 10~
0.00815 = 8.15x 107
1.587 x5.03x 3.81
8.15
2% 5 x4

= 8 10727~ _5x10%5000

10 3—-2—-1-(-3)

CHAPTER 4. PROPORTION AND INVERSE PROPORTION (CI, €, B SCALE)

§ 1. PROPORTION

When the slide is set in any position, the ratio of any number smthe D
scale to its opposite on the C scale is the same as the ratio of amy other
number on the D scale to its opposite on the C scale. In other werds, the
D scale is directly proportional to the C scale. This relationship = wsed fo
calculate percentages, indices of numbers, conversion of measuremests fo their
equivalents in other systems, etc.

FUNDAMENTAL OPERATION (4) Aoc B

A a a2 (a3) a
B b (82) b3 () |

() indicates an unknown quantity.
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As illustrated in the above figure, when a1 on the C scale i set op-
posite b1on the D scale the unknown quantities are all found en the C
or D scales by moving the hairline.

Ex. 4.1 Conversion.
Given 127 kg =280 Ib. Find the values corresponding fo the given values.
Pounds - 280 63 (50.7) 75

kg 127 (28.6) 23 3400 |

) =
c[ 280 s07 63 75 o g
D 127 23 28.6 3a.0 -
' 16 e
@ @

(Note) In calculating proportion, the C scale must be used for ome measure-
ment and the D scale for the other. Interchanging the scales is net permitted
until the calculation is completed.  In Ex.4.1., the C scale is used for the
measurement of pounds and the D scale for that of kilo-grams.

Ex. 4.2  Percentages.
Complete the table below.

Product A B C D To
Sales 235 387 782 149 1553
Percentage (15.1)% | (24.9) | (50.4) | (9.6) 100

(UNIT: $10.000)
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