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PREFACE
Treatment of “Hemmi'” Bamboo Slide Rules

The slide rule should always be kept in a dry, cool place,

strictly avoiding the damp as well as the direct rays of the
sun.

If the silde rule has to be used in a damp place, or if the
slide rule does not move with ease, it is advisable that some
paraffine or vaseline be applied to the tongues of the slide
and the grooves of its guides or stocks.

If the movement of the slide is too laose or too stiff, pull out
the slide, hold the upper stock with your right hand and the
Jower stock with your left, pressing slightly inwards or
outwards as the case may require, so that the width of the
slide-groove may be adjusted. The thin metal plate fixed to
the back of the slide rule, and the narrow groove in the
middle of the bottom celluloid plate are provided for this
adjustment.

Stains on the surface of the slide rule can be removed with
a rubber eraser, or a rag moistened with vegetable ol
Alcoholic solutions must be avoided as they tend to dissclve

celluloix.




SLIDE RULE DIAGRAM

In order that the explanation on method of lide rule operations givea
ia this book can easily be understood, the marks as explained below
will be used in the slide rule diagrams.
“Slide Operation” Mark /' Shift slide to indicated position of
sianted agzow.
“‘Cursor Operation” Mark T Set cursor hairline on the position of
vertical arrow,
“Answer” Mark « Position of answer.
The undergiven diagram shows the operation procedures of shifting the
slide %0 that 5 on the CI scale is in line with the position of 3 on the
D scale, then by setting the cursor om 4 of the C scale, 60 on the D
scale is to be read under the hairline which will be the required

answer,
o 5 7
c Pd P
o 3 C)
x|
b o T TR
NOTE :

The extreme right or the left vertical lines in the diagram are not
the actual ends of the slide ruls but are the position of the index lines,

CHAPTER I
FUNDAMENTAL OPERATION
This Chapter is written o cover the explanation of the fundamental

operations which are common 1o all slide rules. Therefore, It will be necessary
for everyone 1o begin their study with this chapter.

1. GENERAL DESCRIPTION OF A SLIDE RULE
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Fig 1

All slide rules are constructed of two stocks, the upper stock and lower
stock, center siide and cursor. The stocks are fastened together, between which
the center slide is fitted 8o that it can be shifted in either direction, and on
the top surface of the slide rule Is the movable cursor, which is the piece of
slass with usually one vertical hairline fixed in 2 metal rim.

On both the stock and center slide, scales of different graduations are
provided each of which is referred 10 by a certain name or symbol. The
st graduation on both ends of C and D s especially called the left or
right index of the scale respectively.

On the botiom side of the slide rule, there is an inserted piece of trans.
parent celluloid on which is shown & red line s placed as to correspond with
the Indexes of seales C and D called the "Rear Index,

2. OPERATION OF SLIDE RULE
To use a slide rule s, in other words, tw earry out ealeulations by means
of shifting the alide and for cursor according o the proper method required.
Shiftiag of the slide is referred to as “SLIDE OPERATION", which is per-
formed to bring the specified graduation of a scale given on the siide in line
with the necessary graduation provided on the stock. Shifting of the cursor

-
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Is called “CURSOR OPERATION", pérformed for the purpose to secure the

accurate position on a certain scals in line with the given or known graduation

by the aid of cursor bairline.
a Cursor Operation

4. The cursor is shifted with the tip of the thumb.

b, To set the cursor on a position from the right to the left. the cursor
is shifted with the right thamb in ene big motioa until it is closs to
the required position and then, the left thumb, as shown in Fig. 2
‘below, is used to steady the movement,

Slowly move the cursor until the hairline is exactly on the position
required.

This must be practiced again and again %0 that it Is unnecessary to shift
the cursor back and forth before the correct position can be

3

Fig. 2
b. Slide Operation

Push the slide with forefinger (thumb is used to hoid the alide rule),
with the thumb and middle finger moved along the outside edge of the
slide rule.

b. At the same time, the other end of the slide is

other thumb and forefinger,

€. When the slide is shifted to the approximately required position, the
slide Is thea gradually advanced with the pressure of ihe finger
against the stock end by squeezing the two fingers holding the siide.
1t is necessary that during the eatire slide operation, the fingers used
to push the slide must ot at any time leave the slide rule.

‘Practise this operation by repeating theac procedures to sécure position
oo left aad right side alternately,

E=

Fig. 3

tly held with the

1

1

4

Fig.
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3. SCALE READING

The slide rule s an instrument for performing
calculations with the use of its provided scales.
Therefore, it would not be an over-statement to say
that the first step in mastering the siide rule is
1o gain the ability of accurately reading the scales.

Practically all scales are “LOGARITHMIC
SCALES” and consequently, the graduations oa
the scales are not measures of length.

Since the D scale is the basic logarithmic scale,
the explanation on scale reading will be provided
using the D scale given on the 10 ineh slide rule.

The D scale is divided into 9 unequal lengthe
of which the left edge is numbéred as 1 and the right
a8 10 (or 1), with cach div
numbered 2, 3, 4, -8, 9, from left to right as
shown ia (1) of fig. 4, and the lines numbered 1
or 10 on each end are called the indes.

The distance between each division mark, which
is referred o as the “Primary Lengih”, becomes
sradually shorter towards the right. This may seem
strange when compared with an ordinary measure,
but the reading of the scale Is exactly the same.

The primary length is again divided into 10 un-
equal divisions referred to as the “Secondary Leagth”
in which the division marks are usually not mum-
bered cxcept the 1.5 line as shown in (2) of Fig. 4»
However, when reading the scale, it should be read
1,23, - from the left an if numbered in the man-
ner reading milimeters from a ceatimeter measure,

The secondary length is subdivided into “Ter-
tiary Lengths”, but being impossible to subdivide
these all into tenths, the second lengths are divided
fato teaths, fifths, or halves as shown in (3) of
Fig. 4 depending to its length. It can easily b

n mark in betweea




CHAPTER 1-4

understood that aoe division of the tertiary length divided lnto tentha
equal the value of 1/10, these divided into fifths equal 1/5 and balves of 1/2.

On the scale which is graduated as explained above, oy value can be
found. For example, to locate the position of 1.35, first remove the decimal
Point and consider 1.35 as three digits, 1, 3, 5. lined in the same order,
which ars called Significant Figures. When transformed to significant figures,
they can mean 135, 135, 1.35 or 0.135 since they are all actually the same
1, 3, 5, and, accordingly, these values are represented by the sme gra-
@uation on D.

To locate these significant figures 1, 3, 5, the first digits 1 fs to be
found between 1 and 2 of the primary length (the portion drawn in the heavy
Hine in (1) of Fig. 4) the second digit 3 is In between the secondary leagth
of 3 and 4 of the above primary length (the portion in the heavy line ia
(2) of Fig. 4) and the third digit 5 Is the position of the line in the tertiary
length.

A3 it can be ween,
and smaller uatil finally with the last digi
indicated in Fig. 4 with arrows showing this for the significant
figures of 135.

When the value exists of 4 sigiificant figures as In 1358, the last digit
8 must be estimated by the eye at & point of 8/10 between 135 and 136, In the
‘manner which is usually done when using an ordinary measures. Therefore,
it should be clear that with the use of slide rules, if not of special make,
accurate caleulations of valuss with more than 3 sigaificast figures are
difficult to be performed nor can this be expected.

The above explanation has been given on the D scale but the reading of
the A scale or any other scale is performed in exactly the same manaer,
although the scale may be divided into either longer or shorter lengths.

4. DECIMALIZATION

Caesatons wing s rlen sro peformed with agniicsn igore 324
subsequently the results obtained will also be in the form of significant figures.
Therefore, it is necessary that the decimal point be placed in the proper
ostion. stherwis, the remitsabained will b iourrect.

00 i ul of e i dapn, syt sch 88 1 or P, Q41, wers

g

\PLER

being shown for the purpose of decimalization, but the scales of present
slide rules bave been improved in various ways and methods of operation
changed, consequently, the above symbols are no longer in use.

For practical computations used daily, the placing of the decimal point can
be performed to a certain extent according to common sease, but even in
this event, should the calculation be complicated, it is considered very
convealent to do this according to the Rough Calculation method, although
it can be carried out by following any method acquired from long experience.

This Rough Calculation method is used to approximate the values with
the required decimal point and comparing this to the significant
obtained by actual caleulation, the proper decimalization can be made.

For example, take the calculation of

in complianee to the above method, all values are

R T —

changed to round figures a8
50 can be obtained even by mental calculation.
Now, in contrast to 50, with the significant figures 463 secured by
actual computation, It Is easily seen that ihe correct answer is 6.3 {6,1(2)
5. MULTIPLICATION AND DIVISION

a. Genersl Rules
A siide rule has two movable parts, the siide and the cursor, and by
moving these parts, calculations can be made by either of the two meghods
of operation, the slide operation, or eursor operation. But in such operas
tions, compliance of the following three factors In actual calculation is
required for high computation efficiency.

(1) Always perform the calculations o answers appear on the stock.
(2) Treatment of one value should be made by one operation.

(8) Movement of the slide must be kept to its minimum.

Though the design of aay slide rule-of today is not sufficient to satisfy

all of the above points, improvements are now st least In progress for
mesting these requirements.

Concrete procedures for calculations are as follows:
(1) Set cursor on position of multiplicand or dividend on the stock.

-7 =




CHAPTER 1-5
(2) Callolation is first made by siide operation.
(3) Then, if neccssary, calculate by cursor operation.
By repeating the above procedure of SLIDE OPERATION-+CURSOR OPERA-
TION, computations ean quickly and eficiently be performed. The foliowing
are unchangeable prineiples of locating the required answer.
(1) When calculation is made by slide operation, the answer will always
be found on the stock, In line with the index of C scale.
(2) When calculation is carried out by cursor operation, the anawer ia
always located on the stock under the baiclise.

b. Method of Calculation
Both multiplication and division are computed with the use of D and C or
CI scales depending on the method of the calculation followed.

(i) Slide Operation Method
(1) Preparation : Set cursor hairline on the value of the multiplicand
or the dividead on D,
(2) Operation : Move the siide so that mu on CI or divisor on C,
whichever may be the case, is under the hairiine.
(3) The answer will be the valus of the position on D in line with elther
the left or right index of C.

EXERCISE 1 2x3m6
o |

o L7 [

EXERCISE 2.  3x5=15

CHAPTER 1-5

| .( ]
— :
L
~ EXERCISE 4. 24+6md
N ——
< or |
L N
Fig. 8

() Cursor Operation Method

When it is necossary to carry out another caleulation after the slide
operation is completed. the cursor operation is then used.

(1) Operation : Set the cursor at the multiplier on C or the divisor on
CI whichever is the case.

The position of the hairline on D isthe required
answer.

EXERCISE 5. (14)x3=42

(2) Answer :

Note ; Number in parenthesis is the answer obtained by slide operation.
EXERCISE 6. (68) x4=256

H \
f 4 W
D 25« (D] }
3 Fig 10




GEATTER 1°F

(4.8 +25=1.02 R

EXERCISE 7.

Fig. 11
(2.6)+8.4=0.765

D @6
Fig. 12
Successive Calculations
. icoessi o tions iously
ive calculations of multiplication and/or division, the pe::m o
o alncd wids operation-» cursor operation-+slide operation
“..:uu in turn as shown by the following exercises.
EXERCISE 9. 2.3%1.6x3.4=12.5

CHAPTER 1-5

EXERCISE 12. 18 + 3.7 + 8.2=1.52

EXERCISE 13. 1.8%8.6+2.4+4.9=0.628

d. Off Scale

‘During the course of successive calculations, there may be cccasions when
the procedure of cursor operation, the position on C or Cl at which the cursor
must be set falls beyond the extremity of the index of D. This is referred
to as “Off scale” and in such cases, it will be necessary fo set the curser
en the index of € and carry out the caleulatoin by slide operation. However,
on slide rulés provided with Folded Seales CF and DF, the use of these scales
becomes very convenient in <asc of “Off scale”. The method for the use
of folded scales will be explained in a later chapter.

EXERCISE 15. 2.63 X 2.38 X 1.24 = 7.76 )
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EXERCISE 16, 4.62 X 6.26 < 2.35 = 12.3

6. PROPORTION

Explanation of method of caleulating proportion is given here as a special
case of multiplication and division.

In general, when the slide is set at any one particular position, the scales
provided o the slide and the scales on the stock maintain a certain
mathematical relationship and thus relationship makes it possibie to
carry out series of calculations which are on the factors, by merely shifting
the eursor for reference of scales concerned, once the position of the slide is
established.
“This is called *
proportion and fnverse proportion which are related to multiplication and
division are carried out by this reference scale method.

Jse of slide rule by reference seale method”. Calculations of

a. Proportion

Proportion is computed by reference scale method using scales C and D, and
the application. of this method covers a wide field of calculations. such as
Conversion, Indéx, Proportional Allotment, Percentage, Values in conjunction
with Sales or Purchase of commodities, and ete.

EXERCISE 17.

Fill the blanks in the following chart, with 127 kga=280 Ibs.

Ibs. 5 \ 63 ‘(5&7) (150) 180
|

g (20.4) ‘ (28.8) ‘ 2 68

-———
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are the answers 1o be obtained.

The values in parenthes
[9%] " |

€]
1

In (A) above, “Lbs" is set on C and “Kgs' on D.
Now, it is important that once the scales are thus established, the specified
scales used to represent “Ibs” and "kgs" must not be changed throughout
this entire operation.

Since the last 2 values are “OF Scale”, it will be necessary to reset the
slide before the required answers can be obtained, by sefting the cursor on
the right index of C and then shifting the slide s that the left index ia under
the haicline as shown in (B) above.

EXERCISE 18.

Fill in the percentage column of the chart below.

c | 1,000 |19.5

Total| 5,50000 100.0 [

Fig. 2
Note :  When the total of the percentage column does not add up to
exactly 100%, itis most practical to make the adjustment with the largest
perceatage valu
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EXERCISE 19,
What would be the prices for 25 pieces of a certain commodity at 13
doliars per ozen ? How many pieces can be purchased for 30 doliars 7
Ans. $77.10, 27.7 pen

b. laverse Proportion

Taverse proportion is calculated by reference scale method using D and CI
scales. However, in this operation, it will not be necessary to keep fo the
use of one specified scale once established for a certaln unit, as was required
in the operation of proportion, but one can freely switch to the other scale.
EXERCISE 20,

8 men cando a job in 30 days How many days would 6 men take to
dow?

How many mea will be necessary 1o do it in 12 days 7
A, 40 days

20 men.

In (A) above, when obtaining the number of days that would be required
for 6 men, It docs not matter whether scale D in refereace to 6 on C or
Cl in reference to 6 on D is read, since the values obtained are of the same.

s

CHAPTER

Now, when securing the number of men for 12 days. the positionis “Off Seals™
and therefore, it will be necessary to reset the indexes as shown ia (B) before
the calculation can be continyed

7. SQUARE AND SQUARE ROOT

& Method of Calculation

In problem of square and square root, the reference scale metbod with
scales A and D is used.
The A scale is constructed of two D scales connected and reduced to exactly
Y2 of its origina) leagth. Therefore, multiplication and division can be
calculated with the use of the A and B scales since the characteristics are
exactly the same as of C and D.

EXERCISE 21.  5i=25 CE
T
A P 6
D) 5 0
ke t L]

Fig. 25
The placing of the decimal point at the proper position in the obtained
square value is determined in the same manner as in multiplication and
division, but in ealculation of square rost, the given value is divided into
two digit groupes, counting from the decimal point to the direction of the first
significant figure, and If the group which ineludes the first significant figure
s smaller than 10, the position must be set in betweea the section of 1-10
Cleft half) and if larger than 10, in between 10-100 (right half) on A scale,
whereas the decimal point is placed by considering each group of the above
&rouping as one digit. +

b Multiplication and D

sion of Square and Square Root

Caleulation of axb'=c and a+b'=c are carried out as shown by the
following cxercises, but It ls Important to remember that answers for any
calculations with square values involved are always found on A scale.

—15—




CHAPTER 1
EXERCISE 22. 15 x 2.2 = 72,6

A

Fig. 26
EXERCISE 2. 8 + 1.3 = 4.72
A 412 8
<
cl 13
Fig. 27
EXERCISE 2.  23% + 65 = 8.14

Al
B

Multiplication and division with squarc roots involved in such form as
8%+ and a++/b is carried out in the manner shown. below, aad it fs a
‘principle that anawers are always obiained on D scale.

EXERCISE 25, 18 x V0 = g0,

s T

!
Fig. 20
EXERCISE 26. +12 + 6.5 = 0.533

CHAPTER 1-7

BXERCISE 27. B.5 ¢ o/24 = 1.735

c. Gauge Mark
The gauge mark “'c” is indicated on C scale at the position of 1,128, which
Is 1o be used for problems invlving diameters and areas of circles. The
posit 16 been derived from the following formula.

fon of this gauge mark “c
% d¥amarea of a circle, d = diameter) by changing this form .

.-g‘/—%-a)--(a/‘f%)v is obtained.

Now, /4 , the deacminator in the parenthesis above, corresponds to. the

value of
EXERCISE 28

Obtain the area of the circle with the diameter of 2,37,
—F | Ans. 4157

If the problem is to obtain the value of cylinder with a diameter of 2.3%
and length of 8", the procedures as in Fig. 32 are first carried out, and then
after the cursor Is sct at 8 on B scale, the position on A under the bairline
is read which is the required answer.

Note : With slide rulea on which the Gauge Mark “'c,” is provided on C seale
near the position of 3.57, this “c,”" mark can be used in place of “c" mark
in obtaining the area of 3 circle when value of the diameter is located at
the far right end of D scale by reading the position on A where it s in line
with the center iadex of B. Thus, the shifting of the slide can be greatly
reduced.



1
The below glven cxercise shows where areas of circles with different dia-
meters can all be obtained at the sme time by vaing Gauge Mark "c'’,
EXERCISE 29,

Obtain the areas of circles with diameters of 2.5 m, 3.2 m and 5.8m.

¥
Al am

. CUBE AND CUBE ROOT

& Method of Calculation.
K scale which s constructed of three connected D scales reduced to 1/3 its
original length is provided for the purpose of calculating problems of eube
and cube root, and has the same characteristics as of A and D,
Fig. 34 below shows the method of obtaining cube and cube root by reference
scale method using K and D.

3

NOTE : Whea using the slide rule with K given on the reverse side of the
slide, 8a on No.2640, the procedures explained on Page 21 must be followed.
When caiculating the cube root of the given value a, @ is divided into groups
of three digits counting feom the decimal point to the direction of the first
significant figure, sad depending on the number of significant figure, 1,2,
or 3 in the group in which the first significant figure is included, @ is set
in the section 1—10 (left). 10100 Ceeater) or 100—1000 (right) of K scale
respectively.

The position of decimal point in the value of answer is Getermined upan
consideriag oo group as one digit. £

— .=
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b, Multipliction and Division of Cube and Cube Root
The K Scale used for cube and cube oot problems being shown on oaly the
stock without showing its corresponding scale on the slide, which is required
in multiplieation asd division, makes it not oaly very difficult to carry out
the various methods of such caicuiations as performed in square and square
root, but its use also will be limited.
The following exercisea show the operation of some examples.

EXERCISE 30.  1.25 X 3.62' = §0.2

[ ]
CIL S.H/ }

ol L2 was |
Fig 3
EXERCISE 31 250 + 3.2 = 7.62
_ ;
c
K 7.62
*
EXERCISE 32, 8.55 % V16,5 - 21.8
w5
- Fd
of 5
K| * 165
Fig. 87
EXERCISE 83. 25.3 +1268 = 3.92
o 33/ 3m*
o
Fig. 38
—19—




CHAPTER T
The above exercise 33 shows the method of performing the calculation by
ebtaining the reciprocal for the anawer of 1/ 268 + 25.3.

5 3 2
3. Powers of 3 and 3

With slide rules that have K and A wales, cakulations of af aad
can be made by reference sale method using these two scalca,

Fig 8t
NOTE : Power of 3/2 is the sme as 1.5 or (43", cubs of square root,
aad 273 is (%)%, square of cube root

CHAPTER 11

SLIDE RULE “IMPROVED MANNHEIM SYSTEM "

No. 30, No. 32, No. MR, No. 34RK, No. 50W, No. 2640, No. 40RE

7 T T T T T

I;'VA... SRR oo I._‘:I

‘The "MANNHEIM SYSTEM'" is the basis for slide rules used throughout
the world for the longest period of time. Slide rules ut first were provided
with only A, B, Cand D scales on the front face, and S,L and T scales on
the reverso face of the slide, but with the improvement of slide rules, it
is usual to have C1 and K scaies in addition on the front face.

—m—

CHAPTER 1-1

1. MULTIPLICATION, DIVISION,
PROPORTION, SQUARE and CUBE

Calculations of the above have already been explained in the previous
chapter of fundamental operation, and as the explanation has been based
on this Mannheim System, it will not be necessary to repeat it here.

However, there are some models of this Mannheim System which lack
the K scale, such as No.30, No.32, No.MR and stc., and there are also
others that bave the K scale given on the reverse side of the slide as on
No. 2640 for which the method of use is explained below.

K Scale on No. 2640 Slide Rule

Slide rule No.2640 differs from others in having the K scale on the
Teverse side of the slide, instead of on the fremt face, and therefore, for
caleulation of cube problems, the following procedures must be used.

When obtaining the cube value @%, @ on C is set at the index of D and
the required answer is the value found on K under the rear index line.

To obtaind/¥, the procedure in reverss is followed, and for the
combined calculation of multiplication or division and cube or cube root,
remove and reinsert the slide reverse side up and carry out the operations
a5 shown in the following exercises.

EXERCISE 3. 125 X 8.6 = 5.2
1 0zt |
LI 342 :
Fig. 40
EXERCISE 35. 250 + 3.2 = 7.62
I s e |
) %]
Fig. 41 1




16.5
2.8¥

Fig 42
2. LOGARITHM
a Common Logarithm
Common. logarithm to the base 10 includes integers, called characterls-
ties, and decimal fractions, called mantissas. It is usual that a rule
Is provided with an equally graduated L scale in order to obtain mantissas
of common logarithms.
Characteristics can be mentally calculated from the following formula:
(mumber of places above decimal poit of given number)—1
In other words, one less the number of places at the left of the decimal
point. Now, if the given number is of  places right of the decimal point,
it characteristic # is placed before or left of the mantissa.
For convenience, 7 can be expressed as —

m.
EXERCISE 37. logie2.5 = 0.398  logw0.025 = 2.398 —'Bozob

[$0]

Rear face of
the slide rule

Fig 4

When the numbers on L scale are graguated from the left to right on
the reverse side of the slide, set 2.5 of C scale on the index of D scale.

Tn 2.308 obtained for logia 0025 of the above exercise, the characteristic

I8 negative and mantissa positive, and therefore, maultiplication or division

annot be directly computed but 0.398~2m= = 1.602 must first be caleulated.

-2
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Should it be desired that this value be directly obtained with the slide rule
instead of the procedure shown in (1) above, set 2.5 cn the C scale against
the index of D.

NOTE : On slide rule No. 2640, the I scale is given on the front face
instead, and since it s constructed to correspund to A scale, the value of logiod
€an be obtained on the ! scale under the hairline when the cursor is set at
6 on the A scale.

b, Anti-logarithm
In order to carry out log™ @ = x, the procedures shown above are
followed exactly in the reverse manner, obiaining the mantissa only upen
omitting the characteristic and by setting this on the L scale, the significant
figure for z can then be found on D. The position of the decimal point is ooe
place added to the characteristic of logarithm a.

¢ Nataral Logarithm
Natural logarithm logea to the base ¢ can be galned by multiplying 2.9028
with commen logarithm according to the following formula.

log,a = 2.3026 « logis &

d. Exponent

For calculation of A", the foliowing three steps In operation are required.
(i) Find logy, A using D and L scales.
(i) Calculate n X logis A by use of scales D and CL

(i) Answer In secured by computing logis™ (a%logie A) with L and D.

3. TRIGONOMETRIC FUNCTION

Slide rules of the Mannheim System (except No. 2640) are provided
with two scales, S(sine).and T (tangent) on the Teverse side of the slide for
calculations of trigonometric functions. The range of scale § is 35'~90° and
T scale 6'=45". S scale is graduated 3 to be wble to obtain sin 0 with the
cacperative use of A and B scales, and the values obtained lie between 0.01 and
1.0 However, T scale is graduated to correspond with C and D scales instead
of A and B, and the values of tangeat obiained lie between 0.1 and 1.0,

EXERCISE 38. sin 35° = 0.57¢ cosec 35° = 1.74
15
48 6in 35 = 20.5 o 5o~ B
—m -



CHAPTER 1I-3

When the slide is set w0 that the position of 35* on S seale is in line

with the right rear index. all the above values can be obtained with the
cooperative use of A and B and the cursor.

E T R I 47|
Al 174 %1 48
B 15 7.5 0.574 j
| T} {3 %
Fig 44

NOTE : With slido rule of which the angle range of S scale is 6° - 0°,
the scale s graduated to correspond with C and D scales and thersfors,
the calculation of the above s carried out with use of € and D instead of A
and B scales. For full cxplanations of this arrangement of scales. ses (3)
~(a) (@ (e} of Chapter T given on the Rietz System Slide Rules.

b. Tangent
EXERCISE 9. @n 1 = 0200 cot 14° = 4,01
- Bl g

B -nas g

14° on T scale is set at the left rear”index and answers are obtained by
cursor operations as shown bel

Fig
For tangent angles of over 45°, the calculation can be carried out with T
scale by applying the below equation.

=0 T 0Py

. Cosine

In computing cos 4, equation of cos ¢ = sin (90°~#) is used, wherein
the complementary angle (90°-4) must first be obtained. ‘Thea, the

¢alculation can be carried out with the use of S scale.

—u -
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d. Sime Proportion
When the opposite side of the angies A, B and C of a triangle ars
expressed as a, b and ¢ respectively, the following equation will exist.

s
dn-A B : B sn C A
The above in called the Law of Sines and 5 é
s very important in caiculations of trigo-
nometric functions. However, by using a g - ¢

alide rule, it can be carried out very simply
by reference scale method of S ad A scales, but first, the slide must be
removed and reinserted with the reverse side up.

EXERCISE 40,
Obtain b and c of Fig. 46

B c

a=395

NOTE : The angle of A Is first computed by A = 180° — (B + C)
sad thea the procedures shown above are followed.




CHAPTER TII

SLIDE RULES “RIETZ SYSTEM'
(For General Technicians)

No.64, No.86, No.7, No.T0

Slide Rules “Rietz System” are manufactured with the following fmprove-

‘ments in addition ta the previously explained “Improved Manaheim System. "™

(1) Extended divisions to A, B, C and D scales are shown fa red on both
ends which are called “Surplus Graduations. "

(2) L scale is given an the front face.

(3) Both S and T scales are arranged corresponding with € and D scales,
ana SAT scale is provided in addition.

(4) An indicator with three hairlines is provided.

1. MULTIPLICATION, DIVISION, PROPORTION,
SQUARE AND CUBE

For caleulations of the above, the A, B, CL C, D and K scales are used

according to the methods explained in Chapter I the method being exactly

the same except that with the use of the surplus graduatioss, in multipli-

cation, division, and proportion, the trouble of resctting the slide owing to

“off scale’" that frequently oceurs during these operations can be reduced,

whereby the calculation efficiency I increased.

CHAPTER m-2

Method of Using The Three Hairline Cursor
When calculating the area of a circle with the diameter givea, It has
already been explained in (7)-(c) of Chapter I that Gauge Mark "¢’ on
C scale s used, but when using the three hairline cursor, the required valus
can casily be obtained by merely setting the center hairline at the position
of the diameter on the D scale and read the A scale uader the ieft
bairline, since the hairline is % placed as to cqual the distance between the
Cauge Mark *¢" and the left index. In other words. such calculations ean
be performed by the cursor operation alone without any shifting of the slide,

2. LOGARITHM
Since L acale s provided on the front face, caleulation of logarithms can
be carried out by cursor operations according to reference scale method. When
ia set on the D scale, the position under the hairline on the L
scale Is the value of log a. For full explanation, read (2) of Chapter IL
3. TRIGONOMETRIC FUNCTION
2. Sine and Tangent
Three trigonometric scales S, T and S&T, are located on the reverse
side of the slide for trigonometric functions. These scales are operated when
obtaining sines and tangents by corresponding with C and D seales. When S and
T ocales are operated, the values obtained always lie between 0.1 and 1.0,
EXERCISE 41, :
sin 43° = 0,683 cose 43°= 1.464
530in d43° = 36.2  2.8/sind3°m= a1
Set 43° on S scale under the right rear index, and all the above valucs
can be obiained by cursor opesations with the cooperative use of C and D
scales as shown in Fig, 47,

Fig. 47
Calcuations relating to tan # are made by using T scale following the same
manner a8 mentioned above. For cosine, and tangent angles of over 45", so

— -



®—(b) (c) of Chapter .

b Use of Scale S&T

The scale SAT is used when obiaining sines and tangents of a small
angle between the range of 35° and 5° 30’ and its method of use is the sacae
80 with S and T scaies. By setting ¢ on the S&T scale at eithér the left or
right rear-index. the position on the C scale in line with the index of D
scale is the approximate value of the sin ¢ or the tan &, with the decimal
point placed betwoen 0.01 and 0.1,

« Useofp® ¢ p”" p,

When the angle is of & smaller value than the range for scales S or
S&T, the operation can be carried out by ssuming the unit of radian
eoaverted from degrecs to be equal to the value of the sine or the tangeat
since difference will not exist in the result of actual aperation,

For such cases are these Gauge Marks £, ', 7", aod Py given on C
41 D scales, indicating the value of angle of 1 radian by degrees, minutea
and seconds.

360° 360 % 60
ian = 0w 57,200 (p°) = MORE0 g o

1 Radi 2 - SB° (P%) re 3437.75" (7
360 x 60 x_
P

- = 2os2057 (p7) - A0 X100 % 100
)
EXERCISE 42.

Fig. 48
“The position of decimal point is determined based on the followings:
a0
@i oz un 17 0,
d. Sine proportion kd
Sine proportion can be calculated in the same manner as explained in
(3) = (@) of Chapter 1, but use D scale instead of A.

——

EXERCISE 3. Obtain b and c of Fiy

CHAPTER I

a

e

(52* + 68°) Ama. b=664
c=T82

. Solution of Right Triangle
EXERCISE 44, Determine ¢ and ¢ of the below,

Fig. 50

CHAPTER IV

SLIDE RULES WITH FOLDED SCALES
No. 2634, No. 45 (No. 2664)
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CHAPTER W-1

CHAPTER -2

The slide ulea cxplained in this chapter are provided with folded scales
In the above exercise, should 72 + 16 be caiculated with the C snd D
CF and DF, in addition to CI, C and D scales, lor the purpme of i
simplifying multiplication and division which cover the majority of caleulations Sl X XU ovmr 9 e (e WA o o b S el ol
2 % eonsequently, the maultiplier 24 of the next calculation will be “OFF SCALE"™
earried out by the usc of slide rules. However, sincs oaly the A scale
on both C and CF scales. But with combined use of the folded scales as
s given on the stock with no corresponding scale on the center slide for
) shown above, shifting of the slide can be greatly reduced and the falling
Calculations of square problems, it is inconvenicat for operations involving wii v earnpiat ted. This method s called “CROSS
“ b reven me
squares when compared toslide rules which are provided with both A and B il =
scales. On this type of slide rules, SI and TI which are inverse scales of § DEERATION, 2
i 4 : Location of anawer when calculated by Cross Operation
and T, are given for trigonometsic functions, and with the use of these scales, Wi oasa il o b e s
scale is an odd number
high efficiency in obtaining solutions to right triangle problems is achieved. s i
will be found on the DF scale.
1. MULTIPLICATION AND DIVISION (2) When the folded scale is used in an even oumber of times, the mmawer
Method of using CL, C and D seales for multiplication and division has been will be found on the D scale.
expiained in (5) of Chapter I and therefore repeated explasation will not 2. PROPORTION

be made here.
a. Proportion
Folded Scales

Proportion is carried out in the same manner as explained in (6) of
Chapter I, wnd with the use of CF, DF in addition, shorter movements

Folded scales CF and DF are the reconstruction of the Cand D sales ut
in half at the middle which is /10, with each half in wl " "
R gt i & R :"h"": . e <an be made, avolding any occasions of valucs falliag “OFF SCALE,

. accordin method shown In Exercise 45, 5
4 i For full explanation, read Chaper I-(6)

when the required valuc on C scale happens to fall * OFF SCALE™ during
the cursor operation for multiplication, the trouble of shifting the slide will EXERCISE 47.  Calculate the percentage of the chart below:
be avoided

| Amount | % | pl i
EXERCISE 45, 5 % -1 2,540 | 46.9 une w1 |
45, 3.4 % 6.8 x 5.3 = 1225 ] I} oF 5] ()
| 2 b s
1225 cl | w0 s
5.3 Dl 23.4 46.9 "\
! i * a J
(5.9 s
off seale ;
Fg 1 In calculations of proportion, should the slide be drawn out over half its

EXERCISE 46, (72 + 16)x 24 - 108 leogih, “OFF SCALE" will occur with even the folded scales. For such
TR ‘occasions, it is better to set the slide, at the beginning, with the use of CF
and DF scales instead of C and D scales.
The following exercise is an exampie.

DI

EXERCISE 48.  What will the price of 25 pes. be at § 65.00 per dozea?
How many can be purchased with §300.00 7

-1 -




Fig. 54

b. Inverse Proportion

As explained in (6) of Chapter I, CI and D scales are used for eal.
culations of inverse proportion, but when the folded scales are provided, the
use of DF 2nd CI scales will absolutely prevent all “OFF SCALE" which
makes them very useful. However, it is important that the slide should
never be drawn out over half its length when being set at the beginning of
the operation.
EXERCISE 40. 30 men can do a job in 18 days. How many days would
88 men take to do it ? How many men would be required to do it in 15 days 7

Ans. 8.3 days, 6 men.

o & . ]
q > s e
T 7

Fig. 55

3. SQUARE AND CUBE

The methods of obtaining squares and square roofs and the placing of
decimal points are the same ss explained in (7) of Chapter 1, but since the
scale B is not provided, it is at a disadvantage in combined caleulation of
multiplication. or division, ' The Esercise 24 and 27 of Chapter I must be
carried out by the operations explained belor.

1) In Exercise 24, the same operation as for multiplication and division is
carried out upon assuming
" 2 %23
o - BB
(2) For Excrcise 27, 8.5+ /24 is ealculated by computiag ¥'21 + 8.5 and
eblainlog its reciprocal as the operations shown below.

Cube #nd cube root calculations are carried out in exactly the same
manner as given in (7) of Chapter L.
LOGARITHM

The method of solving logarithmic problems with the use of L scale is
exactly the same as explained in (2) of Chapter IL.

5. TRIGONOMETRIC FUNCTION
SI and TI (Th, TI) scales are provided for trigonometric functions
and are inverse cales of S and T The ouistanding features of these scales
are that, not only can they be used for obiaining values of trigonomeiric
fanction, but alsa for combined caleulations of multiplication or division in
relative problems, and especially for solutions to right triangle problems.

a Sine, Tangent
EXERCISE 50.  sin 35° = 0.574

5.6 sin 36° = 3.22

The above calculations can all be solved by cursor operation alone after
once setting 35° of Sl scale at the rear ladex aa shown below.

[t ]

| S —
It S O Y A
ks 5 S D, 0.205 3.2 38 0.574
" ] & L

Fig. 57

Values of tan 8, and also combined calculations of multiplicdtion or division
in selated problems are carried out by the same method as showa above With

tbe use of T scale.




CHAPTER 11-5

NOTE : When the aiide rule is provided with TI, and Tl, scales for me in & Solution of Right Triangle

tangent. problems, calculation of tan # for angles larger than 45° can be Solution of right triangles can be greatly simpiified by vse of ST and TI
. e 0

performed with T, This Th scale is o constriced a3 to-correspond with scales. The bélow diagram shows the operation of related base ang
© and D acales. but when using this scale, the decimal point must be placad I
in between 1 and 10.

‘The method of «€alculating sin @ (“ tan 8) for angles smaller than 6° by
using Gauge Marks ¢° »’ and ¢ is explained in (3)-(c) of Chapter II. P

b, Sine Proportion 8 — m®

Remove and reinsert Iﬁe slide with reverse side up and the left end at EXERCISE 52, : P
the right. thus. the relationship of the D scale with SI and TI scaica will be Find ¢ and ¢ of the right triangle with the given 8 = 5.4, .2,
the same an with § and T scales.  Theretore, sine proportion can be cal. Ko 1

calated in the same manner 2s already explained in (3)~(d) of Chapter m,
But It is not often that, o use scale SI following the equation of nverss
Proportion given below, is much more convenient in actual salculation,
a-sinB =bsin4
brsinC = c-sinB

EXERCISE 51,
When observing the top of & certain tree from position A, the angle of Fig. &

ération ¢ wam 25°. “This method of calculation is also applied to the form

Advanciag 40 meters toward the tree o position B, the snglo of clevation o
oboerved, was 60, What is the height of this treg ?

c = Val

EXERCISE 53. ~T

Fig. 61

4 Solution of Oblique Triangle

By use of thia slide rule. solutions of oblique triangles, when any two

sides and ita included angle are given, can easily be gained with the application
of the relationships as shown in Fig, 62,
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BXERCISE 54,  Obtain ZC and b of the triaagle below.
Ans. £C = 3740

m=3.81 n=80-38.4=41.8
Fig. 62

In such calculations. the original oblique triangle s divided into two.
right triangles, and as the perpendicular Pis common, the answer s gained
in the same manner as in the preceeding problem.

By way of interpretation, the caleulation of Exercise 54 can also be
considered as belng the subtraction of two vectors, 50 and B0, when the
phase angle difference is 40°. Addition of thess two vectors, using 80 + 38.4
instead of 80 - 35.4, is casily found by following the same procedure.
Bt in. this case, It is important that DF scale is used in place of D scale.
From the cxpianation given above, it ean be understood that the use of SI and
TI scales gives an advantage of calculations of right triangle problems. and
also that they can be applicd to conversion of coordinates in calcalations of

vector or complex numbers.

CHAPTER V
SPECIAL SLIDE RULES

1. No.130 (10”) No.136 (6”)
“DARMSTADT " SLIDE RULES

This type of slide rule is provided with log log scales for exponential
calculations and cos scale for calculating cos 4 In addition to the usual
scalee, and has the highest degree of efficiency among the Mannbeim type
alide sules.

a. Multiplication, Division, Proportion. Square and Cube.

As those slide rules are provided with the same C, D, CL A, B and K

scates as on the RIETZ SYSTEM caplaincd in Chapter ITI, read that chapter
for a full explanation on the method of these calculations.

There are three hairlincs provided on the cursor of which the distance
Between the center and the right line is the same as that between the Gauge
Mark “'¢" on C scale and the left index. This Is used for obtaing the arca
of a circle directly from the dismeter as explained in (1) of Chapter L.
The two outer lines cover the same distance between the right index of D
ecale and the position of 755 (746): which is wed for converting horee
power to kilo watts or vice-versa, with the left line represeating value of
K.W. and the right line represcting H. P,

b, Trigonometric Function
(i) Sine and Tangent

Sin and tg scales given on thes slide rules differ from § and T acalen
Provided on other rules, as the angle is shown by degree and ita fractions,
and the complementary angle Is given in red.  These acales are located oo
the side of the stock and calculations can be carried out by the operation of
the cursor with reference to scale D.

EXERCISE 5.  sin23.4° = 0.476  tan 82.4° = 0.63%
1:.i 0476 ¥ (X ‘
X
i J
. 6

—@—




_CHAPTER v-1_

Combined calculation of trigonometric functions and multiplication or
division can be carried out in the same manner as in an ordinary multipli-
«cation or division problem since the valves of sin or tan @ obtained on the
D scale are considered, at the same time, to bethe multiplicand or dividend as
shown in the above exercise. Sine Proportion can be accomplished in the same
‘manner as explained in (3)-(d) of Chapter I by use of C and sin scales,
It is also possible to carry out the equations of inverse proportion explained
in (5)=(b) of the previous Chapter by using scales CI and sin.

(i) Solution of Right Triangle

The relationship between CI and sin, 12 scales of this slide rule is the
®mme as that between D and SL TI, explained in (5)~(c) of Chapter IV,
and ronsequently the solution of right triangles can casily be achieved.
EXERCISE 56. Obtain # and ¢ of the below triangle.

s o= are Cm sy

For other explanation:
(iii) Cos Seale

With the usé of the cos scale in reference 1o the angle cn the sin scale,
values of cos @ can be directly calculated when using this slide rule,
VT- and ¥T-a can be caiculated very simply from equat
uiot 0 +cos’ 8 — | with reference use of D or A scale.

read (8}-(c) and (5)-(d) of Chapter IV.

CHAPTER V-1

NOTE: The above is limited to the fact that the value of “a"" is always &
fractional number and therefore. the right index of A, D and ete. must bs
assumed to be 1.0 -
€ Logarithm and Exponent

For the purpose of calculating A%, the log log scales, which ranges from
1.01 10 10%, are given on the reverse side of the slide, divided at the values.
of “e" which is the base of natural logarithms, and €', The three scales are
usually referred 1o as LL3, LL2, LL1 respectively. To use these, the slide
must be removed and reinserted with the reverse side p.
Common logarithms can be gained with the use of L scale as explained in
(2) of Chapier Ml but the use of log log scales allows the cavenience of
obaining not only the mantissa but also the characteristic at the same time,
Natural logarithms can be ealeulated by the operation of the cursor with

reference use of the D scale, when the slide Is set at its proper position.

EXERCISE 7. logu 1.75 = 0.203  logu™l 1.3 = 21.8
7 T
o/ 28 4
=7
I .
Fis. 6
EXERCISE 58. log 123 = 0.0888  log™ 0.64 = 4,37
PR
L O R
LL o 10/
D) oer ToE |
1. i *
Fig. o7
EXERCISE 59. e = 448 - Lie

8

LLr‘ 1162 ¥
L3 48 *
D T5

1

Fig. 68



CHAPTER V-2

In the above operations, the position where the answer on the log Tog
scale is to be found maintains a certain relationship with the number of the
digits above the decimal point in the value set on the D scale and aiso
when the slide i shifted to the right or the left
2. No. 80K (10”) No. 8K (§”) “ELECTRO" SLIDE RULES

FRRL) 1 ry 2

e iy e

EXERCISE 60, 24 - 163
ud sar 16.5 %
. n‘ z4 -
£
Fig. 8
EXERCISE 61, 175" = 7.5
353
Ly
D
L
EXERCISE 62.  3.75'% = 1815
L1y
Lis_
Fig. 71
EXERCISE 63.  “V/2% - .56
s sses
- L A—

EXERCISE 64,

i

PP e T T SRR u oo ;
VLU MIED AN nu.vumﬁﬁ;

e e e ma

This siide rule I8 designed to simplify problems of exponential and
apecial calculations required in electrical cnginecring, by providing. in
addition to the usual scales, two log 15g scales Lia, Llx, on the bottom of
the front face and also Efficiency Scale and Voltage Drop Seale both givea
on the top of the front face.

a Multiplication, Division, Proportion, Square, and Square root
(i) The uso of the A, B, CL Cand D scales for the above calculations
is exactly the same as the methods explained in Chapter T, given on the Rietz
System Slide Rule:

(1) On the A and B seales, 3 line numbered 28.7 43 @ gauge mark “M"
given at the approximate position of 3.18 can be seen. 28.7 Is Balf the valus
of the specific conductivity of electrolytic copper. and gauge mark ‘M’
represents 1% % 0,318,

(iif) Three Line Cursor

The cursor of this slide rule is provided with three hairlines.  The
gistance between the center line and right lino is the same as that between
che left index and the gauge mark "c” of scale C which s used for calculation. -
of Gameters and arcas of circlcs as sxplained in (1) of Chapter IIL

—a—
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‘There are two kinds of cursors for this slide rule with different distance
‘between the center and the left hairlines, ooe kind used for the Metric system
(1 H.P. = 0.736 K.W.) and the other for the Foot-pound system (1 HLP. =
0.746 K.W.) but regardiess of its kind, they are both used for obtaining the
conversion of K.W. and H.P, which fs performed by shifting the cursor
#,that the center hairline is on the value of the H.P. on the A scale and
the position of the left hairline oo the same A scale is i
n KW,

converted value

b. Cube and Cube Root
‘This slide rule has K scale on the side of the stock, and calculations of
cube can be performed in the same manner as when the K scale is given
on the top suriace of the slide rule. Full explanation is given in (8) of
Cuapter L.

© Trigonometrie Function

§ and T scales which are used for trigonometric functions are given with
fhe same arrangement as on the Mannbeim System Rules, and the methxd
of calculation is explained in (3) of Chapter IL.

d. Logarithm and Exponent .

The two scales scen on the surface of the lower stock are called the log
jog (LL) scales which are used for calculating logarithms and exponents.
‘The method of use is as explained on the No. 130 slide rule (sce pago 39),
but on this rule, the scale LL1 previously explained is not given and
consequently, the range of calculation becomes much smaller. However, the
sdvantage gained compared to the No.130 slide rule is that these LL scales
are given on the froat face which permits the convenience of being able 1o
use either the C or CI scale cooperatively instead of the D scale.

EXERCISE 65.

CHAPTER V-2

EXERCISE 66. 1644 = 4.0
—

EXERCISE 67,

|

C‘

1Ly
LL2_

© Method of using the Efficiency Scale and Voltage Drop Scale

There are two special scales provided back to back on the upper top of
the slide Tule, the scale on top being called the Efficiency Seale, used for
calculating efficiencies for dyramos and motors, and the bottom scale is the
Valtage Drop Scale, used for calculating of & D. C. voltage drop in @ 2-wire
system circuit or of A. C. 2-wire system circult with & pure resistance load.

(1) Efficiency Seale (Example in metric system)

The center of this scale is 100% and oo both sides of this position are
graduations representing 90, 80, 70, - = ete.
These graduations given on the right side are for the efficiency of electric
motors, and the graduations on the left are for dynamos. In calculations of
efficiency, the A and B scales are used in conjunction, but it is important
that K.W. i always set oo the A scale and H.P, (or P.S.) on the
B scale.

EXERCISE 8.
There is a geoerator of 20 K.W. that requires an input of 28 H. P,
(etric System) at full load.  What is the eficiency of this gencratar 7




Method of calculation :
1) Set the position of 28 H.P. taken on the left balf of B scale against
the 20 K.W. on the right balf on A.
(2) Then shift the cursor s that the left hairline Is on the left index of
scale B and the position under the center hairline of the Efficiency Scals,
7%, is the required answer.
EXERCISE 9.

Obtain. the efficiency of a motor with an input of 38K, W, and an output
ot 44 HP. Aus.  85.1%

85.1 % motor |
t 38/
2 | wl

Fig. 78

Method of caleulation :
(1) Set 44 H.P. oa the right balf of the B scale against 38 K. W. on the
right half of the A scale.
(2) Shift the cursor so that the left hairline is on the center Index of the
B scale and the anewer, 85.1, is read on the Efficiency Scale undor the
center hairline,
(i) Voltage Drop Scale

When the distance from the electric source to the load in *
the cross section of the wire "'q" square mm' and the electric current “T*
ampares, the voltage drop (volts) o the circuit "V can’ be calculated by
the following equation

IxL

V-ZH.TK'I

—td-

CHAPTER V-2

The 28.7 in the above cquation is half the value of the specific condue-
tivity of clectrolytic copper.  Such ealeulations are also performed with the
cooperative use of the A snd B scales, The impriated 10 amp. given at the
left end of the A scale Ia to indicate that the value of electric current is to
be taken on this scale, ad also that its graduations are to be read in units
of 10 amps.  This alsa applies to the distance and the cross section area
which are set on the B seale and its values read on the basis of 10 m and
10 men’ respectively. The method of operation is as shown in the exercise
en below, where the required answer is obtained on the Voltage Drop Scale
undor the ceater hairline.

EXERCISE 70.
Caleulate the voltage dropina D. € 2-wire system circuit with a distance
of 50 m, cross section arca of 30 mm® and an electric current of 45 amp.
Ass. 2.61 Volt,
e

A - = B woit |
£
Fig. 70

Method of calculation :
(1) Set the value of 30 m' oa the left half of the B scale against 45 amp
on left balf of the A scale.

(2) When cursor is shifted so that the center hairline is oo 50 t of the left
balf of the B scale, the position of the hairline on the Valiage Drop Scale ia
the required answer.



CHAPTER V-3

3. No.269 (10”) “STADIA” SLIDE RULE

This No. 2690 slide rule is a model especially designed for simplification
of Stadia calculations that occur with the engineers in the field of eivil
surveying and miniog, on which the “sin cos”, and “cos™ scales that are
Dot seen on any other models are given. However, the B and CI scales are
emitted to provide space to show thess scales on this Tule, which causes
inconveniénce in calculating normal problems, but this cannot b avoided.

& Multiplication, Division and Proportion
The method of the above ealculations are fully explained in Chapter T but
th CI scale and has oaly the sca'es C and
D, multiplication must be carried out by cursor operation (sce EXERCISE
5 and 6 on page 9) and division by slide operation. Therefore, for calcula.
tions of § successive multiplication or division problems, it is impossible
tofollow the general rules of computing by slide operation and cursor Gperation
alternately for efficiency. In problema including both multiplication and
division, it is more efficient to accomplish first the division by slide
operation, and then the multiplication by eursor aperation, for in this way
movement of the slide can be kept to its minimum,

ux s
EXERCISE 71, Bt -ma

[

CHAPTER V-3

For inverse propartion, the slide must first be removed and re. inserted
%o be in the opposite direction, whereupon the calculation can be carried
out with reference use of the inverse scale € and D in the same manner as
explained in () of Chapter I

The Gauge Mark v~ given on € scale Indicates the position of Vi
= 4428 of which “'g" is 9.8 mfsccisec, the constant acceleration caused by
ravity.

b. Square and Cube

‘This slide rule is provided with only the A scale for the calculation of
sauare problems, and its method of use s the same as explained i (3) of
Chapter IV and (7) of Chapter L, but for calculation of multipiieation or division
which includes squares and squire roots, the method of multiplication usiog
the C and D scales explained above must be followed, since this slide rule
lacks the CL scale which is used in conjunction with the A scale

The cursor of this slide rule has three hairlines as those of the RIETZ
SYSTEM slide rules, and the method to use this type cursor i explained In
(D) of Chapter W. The K scale s not provided aad therefore, caiculation
of cube problems cannot be caried out directly.

© Logarithm and Trigonometric Function.

The L, S, T and S&T scales which are used for the above calculations
aré arranged in the same manner as on the RIETZ SYSTEM slide rules and
the methods of use are explained in (2) and (3) of Chapter [IL

d. STADIA Calculation

The “sin coa” and “'cos™" acales are given on this slide rule for the purpose
of Stadia Caleulations, s arranged s to correspond with the D scale
provided on. the upper siock, with the graduation of “cos™ on the right side
and “sin cos'" on the left side divided at the opposite point 1o 5 on D scale,
‘cos™ scale is used for direct calculation of horizntal distance and the
in cos” seale for vertical height. The gradu that appear in the
middle of the slide are the extended portion of the “'sin cos” scale. Upon
ebtaining the angle ¢ and readiog “Ka™ from the Stadia instrument, the
horizontal distance 'd", between the position of the instrument and the object

S .




_ CHAPTER V-3
of measurement, and the difference of the vertical beights *
by the following equation.
d = Ka-cos' #
b = Ka-sinocose
K. chegiven factor o the Stadia Inscrument whieh is umcaly st a8 100,

EXERCISE 72.  Obtain
fect and 12° 30", obtained from the Stad
A d =513, boeud7

S i il Rl
D n?ﬂ, 518 58 7‘
sin m{—ltﬂﬁ' 12°%0"
1 t
[ |
Fig. 81

Tn case the value on the. *'sin cos” or “cos™ scale should fall “Off Scale”,
the operation must be repeated after resetting the index.

APPENDIX

) How to select slide rule

Hemmi’s slide rule is divided into many kinds Since [adividual

kind of slide rule provides specific purpose and characteristics, it ln

very important to select a slide rule to meet with your requirement.

If you investigate how to select a slide rule in the following order.
you mever regret to find that your slide rule is not adequate to your
work, after purchasing it.

(I) Remember the general characteristics of symbols of scales

indicated in Table 1.

There are many kinds of scales to be used for slide rule, but their
Ppurposes are definite. It is the first step in selecting slide rule that
what kind of scales should be provided for the slide rule to meet with
your usage. Explanation pertaining to ordinary scales is shown by Table 1,

(Table 1)

Kind of Name of
e p—

c. D These are the fundamental scales of slide ruls.
Multiplication ard division are freely available.

¢ This is @ supplementary scale for C, D scales.
Speed for computation will b increased about
40% with this scale.

CF.DF | There are two kinds, one is v10-fold and the
other i x-fold. Speed of computation is in-
creased and alse troublessme labour s sliml.
nated,

crr Supplementary scale of CF and DF scates.

Multiplication, Division
and Proportion




These are used for computation of square and
square root in joint use with C and D scales.

apd Cabe: | This is used for computation of cube and cube
root in Joint use with C and D scales,
_
2 This is the scale 1o g logarithen in “reference
scale” with D scale,
Logarithm
' ‘This ia the scale 1o find logarithm in “‘refereace
scale” with A scale,
g |sw |-rma= are used for sin 8 computation,
H § |k Th| These are used for tan ¢ computation.
B2 |seT. ST | These are usd for computation of sia ¢ and

tan ¢ of small angle

‘Lln LLL | These are the scales to find form of A* fn joint
L2, LL3 | use with C seale.
Exponeat

LLjo, LL]1 | These are the Josles 0 fiad form of A in jiat
LLf2, ELJ3 | use with € scal

Tri

P.P.QO"| These are used for computation of abeolute
value Va@EW of vector.

Vector | % # R | These are gradusted in degree and minute
eystem, and also radian system.  Thess are
Svalale for supplementary use of vector com-
puta

Note i . Vector computation is made with use ST
and 77 seales al

Go [Er—— mmumm of hyperbslie fune-
Hyperbolic tion by use of Guderm:

Function | Sk, Sk | These are ussd for hyperbolic sine calculation,
Th ‘Thn s used for hyperbolic tangent calculation,

APPENDIX

(i) Select slide rule with most convenient arrangement of scales
which is useful for your computations frequently used.

Find out No. of alide rule with most suitable seale for your form of
computations which is frequently used, after determination of character-
istics and symbols of scales.  Table 2 is indicatcd for this purpose.
coavenicuce or inconvenience depends upon the arrangement of scales,
even though scales are the same.

For instance, there are 5 steps of advantage priorities for computation
of trigonometric. function, i shown by the Table 2. Thercfore you have
to make u thorough study 1o use it.

Table 2 indicates classification by kind of forms of computation and
by advantage priority. In the right side of table, major alide rule with
those arrangement of scales are Listed.
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(Table 2)
Form of Aavan-
i Seale and
nputa. | tage arrangement Remarks
tion | priority

Speed of computatio
quicker than Slae tue i
| C. D scales only

Provides C.D and Cf

w Provides C.D.Cl and | Nove off scale, calculation
2 cF, DF speed increases about 20%
Progastion | than (1)
o | Proviaes b, C1 | Highes: ctass for multplca-
CF, DF sa CIF | tion and division
! -
| | A litle disadvantage for mul-
L | Proviaes 4 onty o | Gptication a0d  divison  fn-
the stock | cluding  square and  sauare
Sauare N . ERRT
[ m——
2 | Provides A and B | including square and  squaro
| root
; Cube and Cube -
vides K
‘ v e s 0% | sation is available, but a fttie
Cube ehde complicated.
;| Provides K on the | Canvenient for cube and cube
| Stock root.
1 [
| Provides £ on the
1| rear face of the | Sido operation i necsssary.
| sice
Logarithm | ! !
R [ O ——
stoek tion
—2-

APPENDIX

T
Manoheim Type | Duplex Type
W0 | Pectet Type | " | w”
———=t
SOW 64 80K | 30 32 4R |
10 WRK |MRK7465 | 70 153
2640 (&) #6K 136
oo m || \‘ %
1 |
m025 355 | 75
s 256 257 259 | 2T
64 2690 | pgy 256 257 194
5@ |
SOW 64 WK | 30 32 B4R ki |
190 WRK | 34RK 74 66 L3 et ke
2640 (87| oK 138 |
2610 (87) ‘ .
SoW 64 26645 | SARK 2634 74 | 250 251 285 | e is
mumwaol(‘mssmx l ™ |1 | Bl
50W 80K 30 92 UR
26645 45 (87) | HRK 2634
0RK i
4130 2680 250 251 255
74 66 136 70 | 256 259 153 164275 709,
240 (87)
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1 50W 80K 30 32 34RK m
Trigonometrie function of sine 130 40RK
rovid K
: | EVMESE T, | ot Banment e fhat %40 (8") 86K 13
S oo et s waw | e % | |
‘ o from 35" t found 1
s e !
Trigoso- Computation including trigono- )
etric funct; - 256
e |3 | Provides SI ana 77| Tetre function - @) |
Ve Very convenient for solution

| of traagles and vecors |

p 2 25
Provides T, T, S, | Tangent in item 3 ja extonded 26645 2634 55
for angle from 45° to 81 |

Provides SL T4, DI |

The say item 3.
Eup::\a\ly convenient for sine =0

|
ol i
|

136(LE1 omitted) 153 251 255
R \ Provides ,_L] “Lez, | Coavenlont far_ for " computation p (ot | | 255 2 s
| LL of Nxor N | £
Expeont, | Provides Lzs, 1z, ge of cnmpulsllnn in above 4 | 20 29
2 |0 ia i, | e e |
LER, ELL, LER | 3= and - 3
T — 153
1 Provides Go but multiplication and division
Hyperbolie of these values are not available
Punction Convenieat for multiplication 255 154 275
Provides Sk, Sk Th | and _division to. hyparbalic
| tunction
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() Final decision should be made after investigating type and
dimension suitable for usage.

The slide rule, which bas most eonvenient arrangement of scales for
the purposs of own use, is not limited to one kind. For example, there are
differeace in dimension and types such a8 rule for laboratory use
with bigh accuracy or for pocket use which is convenient as portable type.
Major Hemmi's Slide Rules are shown in Table 3. Make your final
decision what kind of slide rule you select. Culs of typical slide rules
out of Table 3 are shown in Appendix (2) Those may be used for reference
in aclecting your slide rule.

(Table 3)

cat. Seal
gJQ‘ " l— i, Characteristics

1o Front face I Rear face

|
We. |ASGICDES LE

o gz‘”c’dlssur

Manzheim _slide rule
for general  cogineer

Rietz_system with ex-
tension of red gradua.
tion on C. D. ‘A, B,

| For clectrical  en-

wk |#BCICDs ¢ gincer with _efficency
1o Cine; and voltage drop scales.
25 L D sineon For civil surveying
lem[ ™% Jcw' ¢ DA | SET T | o0 with Stadia scales

Da
C D con sin 1g T £ Ly | with

KDFCECIF | oy oy g of ¥/

Mannheim Type
§
&

crcpa
.
[wre |aBcrcoRs LT Ll
|22 [1aBcren|s x 1 No. SOW for studeat
) —
DF ¢F CT ¢ .
ST TIL ST No. 2664

No. 80K for packet use

No. 64 for pocket use

No. 130 for pocket usa

APPENDIX

BT BFCTCls seT T | 64 for faboraiory.
L HSLT “No_50W for_pocket use
3 [ SaRE CDOASLT N S0W for_pocket use
23 250t F CF CIl g, T, L SI| No 20643 for pocket use
=)
é " AP O ar | Mo. 64 for packes use
= al of No.
gl |aBCrcpseiT g
20 with lens
gma! ABOCICDSLT e,
T
o [3F,5F TE 8 Demonstration Side
miyl (TABCICDSET Rule
102 CICD A
SN RALEEYE] [For cewly dGesigned
19 h Th No, 26645 10 inch.
= s ln -1old scale uad S,
F Cir| £ A BT TH H v prorided
= |25 ) enginsering
hﬂ‘- use.
'L DF CF CIF PR PrTp—
o [ TR D & utiker
/|,”_'l_.
Th ipal Df.whllﬂ
CI C D B I'l. T’ Sr function. ‘or  expert
| m L‘ J_ engi
]
c sr Excellent for electric
O TR
L A DF_CF|Various scales o, 0 caiaical
=7 CJF gr ot D for chemical E:m:"
A Ll et exponent
3 [ B 15 S puttion i road range:
7 fsa c‘7 o A 1] w expert mechanical
¥ | LLy Lly LLy U- LLly | =
z s o Vector and hyperbolic
8 LEABCICaRF QY O fincdin For
" enginoer's

eation

ﬁ" N o,
DFy




(®) SHde rule for general engincer’s use
No. 6 Hemmi Bamboo 10" Slide Rule
E @ Typical Hemmi's Slide Rule

Cuts shown below indicate arrangement of wcales and size for various

kinds of typical Hemmi's slide rules a8 your refereace for proper selection.

(R
(A) Mannheim Type Slide Rule! L
(a) Slide rule for general business use,

sice i el T T e S

E This is the s called “Rietz” system with extended red scales on
A,B.C.D, and aleo the trigonometric function is provided with amall angle.
(Similar type)
No. 65 Hemmi Bamboo 6° Slide Rule  Pocket type of No. 64 -

M

No. S0W Hemmi Bamboo 107 Slide Rule

a8 to secure the high efficiency for

computation of multpicaton. diemion pesporti percontage, etc. =t T T T Y T T
‘This new type of slide rule is provided with v/1o folded scales DF, CF, .
CIF and capecially the CIF scale is 8o clearly marked in groen color that it £ o Y (s oS L
may bo very casy o read the scale gradustions. 4 k AR it o il
esidon, No. 2555 s rule baving e, cube, ogarihmic and trigo. o e 7
mometric function scales, proves to be most convenient for gencral business LIS R SRR 14524 2 y :
and engineering use. H
No. 264 Hemm| Bamboo 5” Slide Rule T T T i
g FHRI ROSFRSANHNONS oot B diobet ]
+ 5
S e =
N ) BRI ‘This is aa advanced type of the typical Mansheim slide rule, convenient
I A by for square calculation besides multiplication and division.
i et el (Similar type)
No. 40RK Hemmi Bamboo 10" Slide Rule
Slide Rule for practice of No. 50Wa
s gt WA, Lo
Pocket type of No. 2664
- —




No. 3RK Hemmi Bamboo 5 Slide Rule

Pocket type of No. 50W.
No. 30 Hemmi Bamboo 4” Slide Rule

llest pocket typs of No. 50W.
(Bimilar type)

No. 32 Hemmi Bambso 4” Slide Rule
No. 30 alide rule with indicator which bas lens attachment.

No. SIK Hemmi Bamboo 10 Slide Rule (For Electric Engincer)

No. 269 Hemmi Bamboo 10" Slide Rule

T
T
T

o T "‘J

B M

Slide rule with Stadia scales for civil surveying use.

No. 130 Hemmi Bamboo 107 Slide Rule

L S S S M ) “ T TTETE e\
e i
Tt W W ¥ I
. L 3% e o S 5
kS [ i I 3 it
T e u Sy T

With eficiency and voltage drop scales.

(Similar type)

No. 86K Hemui Bamboo 6 Slide Rule.  Pocket type of No. 80K.
— -

This is popularly used in Europe and is called the "Darmstadt” slide
rule. cos scale, besides e scales for exponential computation, is the advan-

tageous feature of this slide rule.
(Similar type)
No. 136 Hemmi Bamboo 6" Slide Rule. Pocket type of No.130 10° Slide Ruls.




(c) Beginner's Siide Rule
No. 5 Hemmi Bamboo §° Silde Rule

Beginner's slide rule Simiar to No. 26645

No. 2640 Hemmi Bamboo B* Slide Rule

Beginner's siide rule similar to No. S0W

No. #0RK Hemmi Bamboo 10" Slide Rule

Beginer's aiide rule similar to No. SOW

(B) Duplex Slide Rule

No. 250 Hemmi Bamboo 10”7 Duplex Slide Rule (For General Englneering
and Business use.)

4/T0-fold scale and SI, TI scales are provided

No. 251 Hemmi Bamboo 10 Duplex

‘or Mechanical Enginceer’

-£old scale is provided and capable of exponeatial computation.
—6—




No. 257 Hemmi Bamboo 1" Duplex Slide Rule (For Chemical Engincer)
No. 255 Hemumi Bamboo 1 Duplex Siide Rule (For Expert Electrical
Eogineer)

Beside ordinary computation, various kinds of scales for chemical engineering
Convenlent for hyperfolic and exponential computation. ] e providods

256 He ami amboo 107 Duplex Slide Rule (For Expert Mechanical
Ne. 35 Hemmi Bamboo 10" Duplex Siide Rule (For Blectric Comma- No. 259 Hemmi B pl
aication) -

Various kinds of scales for expert electrical communication engineer. Very convenient for exponential computation,
——

-




No. 70 Hemmi

No. 154 Hemm

Capable of hyperbolic funetion asd sxponsatial compuiation.

No. 279 Hed

No. 200 Heq




No. 70 Hemmi Bamboo 20° Mannheim Slide Rule

B

20° type of No, 64 Stide Rulo for laboratory use.

No. 154 Hemmi Bamboo 20° Duplex Slide Rule (For Advanced Blectric Engineer)

hesfenaen gl

Slide rule which in very sui@ble for transmission line design.

No. 215 Hemmi Bamboo 20° Duplex Stide Kule (For Advanced Electric Engineer)
20" type of No. 255 slide rule (New Praduct)

No. 279 Hemmi Bamboo 207 Duplex Slide Rule (For Advanced Mechanical Engineer)
20" type of No. 259 slide rule (New Product)

No. 200 Hemmi Bamboo 16° Duplex Stide Rule
Multiplication and Disision of four figures are available
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