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INSTRUCTIONS g
FOR THE USE OF YOUR SLIDE RULE |

1. GENERAL DESCRIPTION
n designed for expert electrical ‘
s calculations occurred frequ- ey

ently in electricity, namely not only the computation of el
multiplication and division can be done with the A,B,C,D,

CI, DF and CF scales, but also the LLs, LLy and LL,’ scales
make it possible to obtain the result of a*, ¢® and log. N.
Moreover, the P, Q and P’ scales are essential for vector
computation, the Shg, Sh, and Th scales for hyperbolic

function.

This slide rule has bee
engineer to simplify the variou

2. SCALE ARRANGEMENT AND USAGE
(Front Face) Sr, S0, P, P, Q, CF, CI, C, D, DF, LL,, LLy"
(Back Face) Sh,, Shy, A, B, K, Th, C, D, Try, Tr,, db.

(a) Sr and SO , sy
These scales are used to obtain the sine. and :
an angle, co-operate with the P arid'Q,,sc’_éil_e A
graduated at degree and its decimal‘fras on i
and at radian in the S@ scale.+Thu
to radian or its reverse process’

scales.




|

(b) P, Q and P’

The computation of the vector
by these scales as ordinar

can be conveniently done
by the C and D scales.

y multiplication and division done
LLs, LLs and L,/

The LL, and LL; are called t

used to find the values of the typ
LLI’!

he Log Log scales and are
e form of @”, e* and log, N,
which as an €Xtension scale of C, is marked in red
at the right end of it, substitutes the ordinary LL, scale.
(d) Sh and Sha

These scales make it possible to compute the sine

bolic function, which is frequently nccess
current theory.,

(e) Th

-hyper”
ary in alternating

This gives the value of the tan

gent-hyperbolic function
#) T and Tra

radians respectively,
(g) db

This decibel scale is useful in the computation of electric
communication circujt,

Moreover this equaly subdivided
scale can be used as ordi

nary mantissa scale to obtain the
common logarithms of a number,

(h) A, B, C D, Cl DF ang CF

es folded at T, SO ever

Of these scales, the DF and CF scales are the D and C
scal
to the number on the D a

Y number on these scales is equal
nd C scales multiplied by rz,

T

—~——

3 TR|GONOMETR|C FUNCTIONS

i ian can
® iy f an angle, either in degree Of in radian
ine 0
dr'n:aiti;m::ead on S0 oﬂr Sr 8sgale.
v “f mple 1. sin 51.8°=0.7 <
e Move hairline to 51.8 gnon ;;
under hairline find 7(.58 ;
read answer as ().7&(5) 617
Example 2. sin 0.665= 6.65 -
Move hairline to 0. A
under hairline find 6.
read answer as 0.617.

e 1.8°=0.618
le 3. cosb5l N
Exatl?/lpove hairline to 51.8 on SUP(re )
under hairline find 6.18 on I,
reéd answer as '0'618:787
Example 4. co0s 0.665=0. e
Move hairline to 0.66 " e,
set left index of Q under iy S
pposite right index of P
0
read answer as 0.787.

d Radian
i n Degree an ! s
0 i kf)e:)‘:,nee:legree to radian ot its reverse proce
nversion Ir e
" by using the Sr and Sf) s
) médemgle 5. 53°=0.925 radlan;;
Xa ; |
Move hairline to 53 on S o S
nder hairline read answeL
Exafnple 6. 0.52 radians=29.8



Move hairline to 0.52 on Sr
under hairline read answer ’as 29.8 So
.8 on So.

decimal point on i
as is explained abeoxf:ace R o
mal point one place llower
Example 7. 0.06 radians=3.44°
Move hairline to 0.6 on.Sr
under hairline find 344 on ’S0
read answer as 3.44. ,

(4) Tan 0

The Tr, and T
ranging from 0.1 tr:) Sl?:';;sr;e(ipi;issent e
read\/\::en usnr‘lg the Tr, scale to read
o e left index of D as 0.1 and th
ms:;)g{ tot;eDTr, scale to read the valy .

. as 1 and the right index as 10

Xample 8. tan0.35=0.365 .

Move hairline to 0.35 on T

under hairline find 3.65 on Ir)h

read answer as (.365 ,
Example 9. tan 1.17=2.3é

Move hairline to 1.17 on Tr

under hairline read answer ;s 2.36 on D

|
|
|
|

VECTOR PROBLEMS

he’ Ab_solule Valve of Vector
:absolute value of vector, re

Jofra+-7b, i i presented i
OLia+ib, is equal to +/za 775, in the type

and by the use of the P Q

In l,he case Of conveISlon Of a [nall an l move the
S g
e)

gl oo perform the oparation
€ answer moving the deci

gle scale of angles

t!le value of tané
right index as 1, and
e of tané, read the left

i

and P’ scales this value can be computed very casily in the

same operation as ordinary multiplication and division.
Namely set zero on the Q scale to « on the P scale, opposite
b on the Q scale read Va2 b3 on the P scale. When b on

the Q scale runs off the P scale, then sct 10 on the Q scale

to @ on the P scale, and opposite 0 on the Q scalc read the

answer on the P’ scale.
Example 10. Find the absolute value of 3-+jd.

Opposite 3 on P, set left index of Q,

move hairline to 4 on Q,

under hairline read answer 2

Example 11. /87617932 =1279

Opposite 8.76 on P, set right index of Q,

move hairline to 9.32 on Q,

under hairline read answer as 12.79 on P'.
The computation of the type form of ~V/a2—"b

done in the same way.
Example 12. «/T(TB?_:’S_’QGE=8.68
Move hairline to 10.53 on P',
set 5.96 on Q under hairline,
opposite right index of Q, read answer

Example 13. «/Qjmf@:%.s

Calculate as 10 x+/0.343—4.18

move hairline to 9.34 on P,

set 4.18 on Q under hairline,
left index of Q, find 8.35 on P,
8.35=83.5.

s 5 on P.

a can bc

as 8.68 on P.

opposite
read answer as 10X

(2) Phase Angle of Vector
In the vector of the type form o
0 is represented as follows:

f a+jb, the phase angle



0=tan-! ﬁ
a

- Example 14 3
. tan- 3.6
an 125 =0.964

:4;)\;; hairline to.36 on D
e ' :
move.Sh:ix:-“C; under hairline
. e to left i ,
under hairline read ( S;g: eox 0’1{ -
' n Tr,.

Example 15 25
. tan “3?:0'607

Move hairline to 250n D
set . :
3.6 on C under hairlipe

move hairlin
: e to right i
under hairline read OGO;aneX’I?f “
5 n Ly,

( i
3) Converslon of COOI‘dinte Sy em
st

a‘f‘j[):,\/‘,j“/ b
@57/ tan-12
A=K

h
ere  Re/aig
0=tan-10.
a

R@:R-cosﬂ.;.jR_sinﬁ

Move hairline to 6.0 on D,

set 7.5 on C under hairline,

move hairline to right index of C,

under hairline read 0.675 on Try,

thus the phase angle is equal to ©—0.675.

Example 17. 25/_521:15.4-&-1'19.7
This is an example of conversion of polar co0

rdinate

system to a+jb.
Move hairline to 52 on S0,

under hairline read sin 52°=0.788 on Q,
move hairline to 52 on SO (red),

under hairline read cos 52°=0.616 on P,
real part is calculated as 25%0.616=15.8 and

rt 725x%0.788=719.7.

of Vectors
n of two vectors have b

thus,
imaginary pa

(4) Multiplication and Division
Multiplication and Divisio cen
m the following formulas:

computed fro
Ry[0, X Rz/@a_=R1 «Ry[0,-+04

R0, Ry
'RZ@_::':/()‘—O’
i 3—j2 _ 0ATOED
xample 18. 84 =0.404\1.052
I 2
; o5 | i
| _3—1'2__*/ 33+22 tan (5 )_3.61/fg.5§§
i ih 4N\ 8.94/0.46
8+74 ng;‘@/tan-l(‘é-) 8.94/0.464
e 8L

=0.404/ :9_,5§§::~0_464
=0.404/:1.052=0.404\1,()52
n an electric circuit

Calculate the current i
2.6 and the potenti-

Wy Example 19.
b which impedance is 4+j




9.
- inh 0.362--0.370
al difference between its terminals is 5+ Example 21 . anlxq 8 Bl
Answer [=1.907+71.013 ; haye faicHnG 1 e D
9 : under hairline find 3‘.70 on b,
549 \/S’Igf/tan"('s-) read answer as 0.370.
- T R LA - 5=6.42
Z 44526 N (2.6 Example 22. sinh 2.56
\/4=+2.()2/tan l(»-‘4_) | X Move hairline to 2.56 on Shy, T —
10.3/1.064 under hairline read answer as 6. .
i TA477/0576 .
; 10 3/ﬁ (2) Tanhx : the value of tanhx. When using
=7177—/_1,96_4ﬂ5_76 ¢ The Th scale glV;S ]1 e of tanhzx, read the left index
: ! le to read the valu ’
=2.16/0.488 jthe Th sca ight index as L.
S =2.16xc0s0.488 x j2.16 x sin 0.488 ‘of C as 0.1 and the rlllgOllS;:()JSl
| =2.16x0.883+72.16 x 0.469 ;  Example 23. tanh® 83 on Th
) I 1.907+.'1 013 ' . Move hairline to 0.1 b
| =1. jL.

I u[ldet hal[llne h“d l~81 on C
’
e“t 1 Of

’

. ; ; wer as 0.181.
1,=2+j3 and I,=3+j4 in polar coodinate.,, :‘ead ans followiag
] = ! win
I=I+1 (2+{;r)15\t'§i _41)=i;.60{’(7).9:> ;(3) T(;::s vxalue of coshx can be computed from the follo
=hLi+i;= 73)+ J4)=9++J i
; ula: inhx
=vsr/tan(£) o coshiz= (01
1=8.60/0.95 Example 24. cosh 0.575=1.170
Move hairline to 0.575 on S_hxr
5. HYPERBOLIC FUNCTIONS set 0.575 on Th under hairline, as 1170 on D
" . d answer . :
The logarithmic scales Sh,, Sh, and Th are used for the opposite left index of C rea
computation of hyperbolic function. i X ANGLES
(1) Sinhx G, VPERBOLIC, ELINGTIRS OIF COl:t:L:re given from
; . 3 X ang
The Sh; and Sh, scales give the value of sinhy. When E Hyperl?ollc functlz)sn's i’ epipl
using the Sh, scale to read the value of sinhx, read the left £ the following formulas:

index of D as 0.1 and the right index as 1, and usin

Shy scale to read the value of sinhx, read the left ind
- D as 1 and the right index as 10,

g thej

(a) sinh(a+jb)=sinh w-cosb+jcosha-sind
ex of § :

=+/sinh?a+sin?b /tan~!(tan b/tanh @)
(b) .cosh (¢+jb)=cosha-cos b/ sinha-sin b
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=+/sinh*a-cos*4 /tan™ "!(tanb-tanha)
(c) tanh (¢ jb)y=sinh (a+jb)/cosh (a-7b)

2\/ sinh?a+- sﬁn_q’l;/ (stb

sinh?a4-cos?d
(d) tanh=Y(a+jb)=x--jy

sin2a

X 1
Here, x= 9 log. R, v=g

L-+(a+jb)
1—(a-+7b)
(1) Sinh («+-7b)

Example 25. sinh (0.434-50. 68)=0. 769/1.106
sinh 0.43=0.443
Move hairline to 0.43 on Sh,,
under hairline find 4.43 on D
read answer as ().443. ,

V'sinh?0:43 ¥-sin?0.68=/0.4433 Fsinz 0.68=0.769
move hairline to 0.68 on Sr, '
set left index of Q under hairline
move hairline to 4.43 on Q, '
under hairline find 7.69 on P,
read answer as 0.769.

( tan 0.68
tanh 0.43 ) 1.106

Move hairline to 0.68 on Try,

set 0.43 on Th under hairline,

move hairline to left index of C,

under hairline read answer as 1.106 on Tr,
(2) Cosh (a-+jb) )

Example 26. cosh (0.75—71.24)=0.88411.075
sinh 0.75=0.822 |
Move hairline to 0.75 on Shy,

and =R/l

under hairline find 8.22 on D,
read answer as 0.822.

Vsinh?0.75 G cos? 1.24=+/0.8222 4 cos* 1.24 =0.884
Move hairline to 1.24 on Sr,
set right index of Q under hairline,
move hairline to 8.22 on P,
under hairline find 8.84 on Q,
read answer as 0.884.

tan~1(—tan 1.24-tanh 0.75)= —1.075
Move hairline to 1.24 on Try,
set right index of C under hairline,
move hairline to 0.75 on Th,
under hairline find 1.075 on Try,
read answer as —1.075.

(3) Tanh™ (a-+jb)

Exampl 27. tanh™'(0.2-+;0.4)=0. 1735--70.393
14+(0.24-70.4 _ 1.24504 /1.224-0.42/tan™(0.4/1.2)
1—(0.2470.4) ~ 0.8—50.4 =082 H0.42/tan”'(—0.1/0.8)

+/1.2940.42=1.265
Move hairline to 12 on P’,
set left index of Q under hairlinc,
move hairline to 4 on Q,
under hairline find 12.65 on P,
read answer 1.265.

tan“( 2 2) 0.322

Move hairline to 4 on D,

set 1.2 on C under hairline,

move hairline to left index of C,

under hairline read answer as 0.322 on Tr,.
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VORTF0.43=0.8%4
Opposite 8 on P, set left index of Q,
move hairline to 4 on Q,
under hairline find 8.94 on P,
read answer as 0.894.
—04
tan l(‘O.'S )=—0.464
Move hairline to 4 on D,
set 8 on C under hairline,
move hairline to right index of C,
under hairline find 0.464 on Tr,,
read answer as —0.464.
0804 0464 g 200 10322 0461=1415/0.786

r= | log, 1415= 1 x0.347=0.1735
{ Move hairline to 1.415 on LL,,
iy set 2 on C under hairline,

opposite left index of C, find 1.735 on D,

read answer as 0.1735.

6 0.786

S el =0.393
Thus the answer is;

tanh=1(0.2+-0.4)=0.1735+-;0.393

7. DECIBEL CALCULATIONS

In the electric communication circuit, let voltage and
current at input side be V; and 7, and those at output side
be V. and 7, the decibel for voltage ratio dbwy and the
decibel for current ratio db¢;y are as follows:

13

(l’)(y) =20 lng—II;"
1

dbcry=20 log,, s

7
; .V,
When V,, V) or I,, I, are given, the ratio —~ or ?—ls
1 1
obtained by using the C and D scales, and the decibel of

the ratio YV or I is read on the db scale.
V1 I,

Example 28. In a ratio frequency amplifier the input

voltage is 5 volts. The output voltage is
12 volts. Find the decibel voltage gain.
Answer 7.6db.

Move hairline to 1.2 on D,

set 5 on C under hairline,

move hairline to right index of C,

under hairline read answer as 7.6 on db.

Example 29. Find the decibel current gain —?:1.07.
Answer 0.59db. '
Move hairline to 1.07 on D,
under hairline read answer as 0.59 on db.

8. HOW TO USE LL SCALES

(1) Explanation of LL Scales

LL represent that the scale is a logarithm of a logarithm.
This rule has LL, scales (LL, and LL;) ranging from 1.105
to 20000 for the computation of the type form of a”.
(2) Natural Logarithms

Set the hairline to the given number N on the LL scale,
log, N will be found out under the hairline on the D scale.




of the de-

en N {
cimal point.

the LL, scale
s'set on }

(one digit at the Ieft}

the LL, scale lone digit at the right
Example 30. log,5=1.609

Move hairline to 5 on LL,,

under hairline read answer as 1.609 on D.
Example 31. log,2=0.693

Move hairline to 2 on LL,,

under hairline find 6.93 on D,

read answer as 0.693.

"
(3) Powers and Roots

The type form of a" or a7'l" is simply calculated by the
use of the LL scales in an operation similar to multiplication
and division.

Example 32. 4.25212=215

Move hairline to 4.25 on LL,,

set left index of C under hairline,

move hairline to 2.12 on C,

under hairline read answer as 21.5 on LL,.
Example 33. 1.962.3=4.70

Move hairline to 1.96 on LL,,

set right index of C under hairline,

move hairline to 2.3 on C,

under hairline read answer as 4.70 on LL,,
Example 34. 11.4%7=550

Move hairline to 11.4 on LL,,

set 7 on CI under hairline,

move hairline-to left index of C,

R

TR B e g TN e ) - IR P

under hairline read answer as 5.50 on LL,.

Example 35. !96=7.10

Move hairline to 1.96 on D,

under hairline. read answer as 7.10 on LL,.
‘Example 36. ¢%94=2.56

Move hairline to 9.4 on D,

under hairline read answer as 2.56 on LL,.

(‘M How to Use LL/' Scale

As an extension of the C scale there is a very short

Scple at the right end of the C scale marked from 1 to 1.1

red. This scale called LL,’ is invented in our laboratory
substitute the several lower LL scales in calculation of

Lk. N and e* etc.

Natural Logarithms)
When x is nearly equal to 1, its natural logarithms are
roximately equal to x—1. But, using the LL,’ scale we
obtain its value more precisely. The procedure is:
Move the hairline to (x—1) on the D scale, set x on the
./ scale under the hairline, opposite the right index of the
scale, read the answer on the D scale.
Example 37. log,1.05=0.0488
Move hairline 0.05(=1.05—1) on D,
set 1.05 on LL,” under hairline,
read answer as 0.0488.

1G]

-} When x is nearly equal to zero, the value of e is ap

oximately equal to (1+x). Using the LL,” scale we can

dptain is precisely:

Opposite * on the D scale, set the right index of the C

Iale", move the hairline to (1+x) on the LL,” scale, under



the hairline read the fractional part of the answer.
Example 38. ¢°?5=1.0995
Opposite 9.5 on D, set right index of C,
move hairline to 1.095 on LL/’,
under hairline find 9.95 on D,
read answer as 140.0995.

9. HOW TO USE GAUGE MARKS
There are the following gaugé marks on our slide rul

c=1.128
The ¢ mark is placed on the C and D scales at 1.
and is used for the calculation of a circle area. ]
Example 39. Find the area of a circle with its diame
of 1.5cm. Answer 1.77cm?
More hairline to 1.5 on D,
set ¢ on C under hairline,
opposite left index of C read answer as 1.77 on
left.

(2) ==3.1416

m

The = mark is plased on the C, D, DF and CF scaleaﬂ LL/

at 3.1416, and shows a ratio of the circumference of a cird

17

move hairline to 2.4 on C,

under hairline find 4.19 on D,

read answer as 0.0419 radians.

[1°‘=.0.02 radians (approximately) -
2.4°=0.02%x 2.4=0.048 radians. J

» —THE END —
APPENDIX
(1) Legend Numbers

There are the legend numbers on the right ends of your
slide rules. The following is the brief description of the
legend numbers.

legend number explanation

...... When using the LLj scale to read the
value of ¢%, indicate the range of x
which is set on the D scale, namely
read the left index of D as 1.0 and
the right index as 10.0.

...... When using the LL; scale to read the

value of %, read the left index of D

as 0.1 and the right index as 1.0.

When using the LL; scale to read the

value of e%, ‘read the left index of D

as 0.01 and the right index as 0.1.

1.0-10.0

0.1-1.0

0.01-0.1

to its diameter.

(3) p»"=57.2958
The p° mark is placed on the C and D scales at 5.7295
and is used for ‘converting an angle from degrees to
radians.
Example 40 2.4°=0.0419 radians
Move hairline to right index of D,
set p° on C under hairline,

(2) Scale Marks on Runner.
To aid the operator in remembering, the scale marks are
written on tHe runner glasses.

(3) Proper Care and Adjustment for Bamboo Slide Rule

Your slide rule should always be kept in a dry cool place
and do you not expose slide rule to direct rays of the sun
or extreme heat.




If the slide rule has to be kept in a dagp place, or iff
the slide does not move with ease, itjs good that so

paraffin wax isapplied to the tongues of the slide and th
grooves of the stocks. |

Dusts or stains on the surface of the slide rule can bg
removed with cloth moistened with small amount of linseed
oil.  Alcoholic must be avaided as it tends to dissolye
celluloid.

If the slide is too stiff or too loose, loosen the SCrew
first at one end of the top of the L-type bracket of the up4
per stock, moving that end a very slight amount ejther to

.decrease or to increase the pressure of the upper stock
against the slide. Tighten the screw and repeat the per!
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