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DESCRIPTION OF ACU-MATH MANNHEIM TYPE SLIDE RULE

The slide rule consists of three parts: The BODY, or “stock”; the SLIDE, which moves in the grooves of
the rule; and the INDICATOR.
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Indicator Hairline

Left Index

INTRODUCTION

o s s

If this is your introduction to the use of a slide rule you will probably approach it with some doubt as to your
ability to master its scales.

Be assured that you will find it a pleasant task and surprisingly simple.
Your progress will be quite rapid if you make proper use of this manual.

The slide rule is an accurate mechanical device used in solving mathematical problems involving multipli-
cation, division, proportion, percentage, squares and square roots, cubes and cube roots, diameters, and areas,
reciprocals, logarithms and exponents, trigonometric formulae, and combinations involving all of these phases
of mathematics.

Accuracy will follow if the body, slide and indicator are carefully set. Factors, divisors, dividends, reciprocals,
sines and so on must be carefully read on the respective scales. It is possible to obtain accuracy to three figures
adequate for most practical application.

Speed in the use of this rule will follow as the result of practice, speed of operation should not be sought
because it will be the natural consequence of a thorough understanding of the manipulations.

Study the directions with care and attention to details. It may be necessary to read them over several times.
Have your rule handy to carry out the directions step by step as you study the rules of manipulation.

The first important step is to learn to locate numbers accurately upon the several scales. In reading answers,
the numbers often fall between the calibrations on the rule. When this happens we must interpolate (estimate)
the distance to obtain the last decimal place.

In the beginning, work problems that can be checked with simple arithmetic. Calculations on the rule will
check your numerical results within three places. Each operation can be mastered if a few such “check” prob-
lems” are worked out to illustrate each manipulation.

Your study of this slide rule will prove the most profitable investment of your time you have ever made.

Remember that practice makes perfect, use your slide rule at every opportunity.



RELATIONSHIP OF SCALES
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NOTE: ACU-MATH SLIDE RULE MODELS
No. 4 AND No. 4T DO NOT HAVE
TRIGONOMETRIC SCALES “S” AND “T”
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The specific use of the following scales will be explained in this manual.

48" Scale — A Trigonometric Scale used with the ‘“C” and “D” Scales for problems in-
volving the Sine of angles.

“K” Scale — Used with “C’’ and “D” Scales for finding Cubes & Cube Roots.
“A”  Scale — Used with the *“C” and “D” for finding Squares and Square Roots.

«“B»”  Scale — Identical to the “A" Scale, and also used with the “C” and “D” Scales for
finding Squares and Square Roots.

“CI” Scale — A reciprocal Scale used with the “C”, “D”, and “T”’ Scales.

“C»  Scale — Identical to the “D” Scale, and used with the “D’’ Scale for Multiplication and
Division.

“D” Scale — Used with the “C” Scale for Multiplication and Division.
“L»”  Scale — Used with the “C” and “D” Scales for finding Logarithms.

“T"  Scale — A Trigonometric Scale used with the “C”, “D’’ and “CI” Scales for problems
involving the Tangent of angles.

Problems are worked (namely, the various operations of multiplication, division, taking square roots, and
so on are carried out) by comparing two of the scales with each other. Since there are nine scales it is easily
seen that there are numerous combinations taking two scales at a time. The manipulation of the slide rule con-
sists in moving the slide along the body and in sliding the indicator to right or left over the face of body and slide.

It is important for the hair line on the indicator to be placed exactly at right angles to the direction in which
the scales run. The setting of the hair line may be checked by centering it upon the reading A-1 (at the left or
right end of the A scale): if the hair line is properly adjusted, it will also center upon the mark D-1. Any two
readings (such as A-1 and D-1) which center upon the hair line when in proper adjustment are said to be in
“register.”

The purpose of the indicator is to enable one to read easily the figures on any one scale which lie in register
with readings on any other scale. If the slide is too tight in the body grooves, it may be freed by using a little
paraffin wax.




LOCATION OF NUMBERS ON THE SCALES

Experience proves that the beginner’s first step is to learn how to
locate numbers on the various scales. We cannot emphasize too strongly
the necessity of learning how to read the scales. The various scales are
not calibrated uniformly (except the L scale), and the marks on the scales
do not measure lengths—they represent numbers. Since the reading of
all the scales is done in much the same manner, it will be sufficient to il-
lustrate the procedure with one scale. We use the C
(and exactly similar D) scale for our example.

The C and D scales consist of nine main divisions,
Fig. 1, of steadily decreasing lengths as one pro-
ceeds to the right. The first line of each of these
divisions is numbered: begin-
ning at the left with 1, (called
the left index), then 2, 8, 4, 5,
6,7, 8, 9, and finally 1 (which
stands for 10, and is
called the right
index).

Dropping down to Fig. 11, we

see that each of these main divi-

g:.b” sions is divided into 10 secondary
divisions. Between the main di-

visions 1 and 2, the secondary di-

visions are numbered from 1 to

9 in smaller figures. The secondary divisions between the
main divisions 2 and 3, 3 and 4, and so on are not num-

% R bered, but they can and must be counted as 1,2, 3,....,9.

o
© ; & > Dropping down to Fig. 111, we see that the secondary
° \ I, divisions are again subdivided into tertiary d1v151on§. fI'he
QN secondary subdivisions between 1 and 2 are each divided
Co>\ into 10 tertiary parts. The shorter secondary divisions between main 2 and 8 and

between main 3 and 4 are divided only into 5 teritary parts. :I‘he §till shorter sec-
ondary divisions between the main divisions bgyond 4 are divided into two tertiary
parts (of course, to avoid crowding the scale with marks).

qan gt e —

To locate a three digit number (say) on the C or D scale, one proceeds as follows: In the first place certain
technical terms must be explained. The first significant digit of a number is the first digit appearing on the left
which is not zero: thus, 1 is the first significant digit in all the numbers, 125, 12.5, 1.25, 0.125 and 0.0125 etc. One
locates on a slide rule only the sequence of numbers, 1-2-5 ; the decimal point has nothing to do with locating the
number. As an example, let us locate this sequence 1-2-5 on the C scale.

Step 1. The first significant digit (1 for the number 125) locates, Fig. 1, the number as lying between the main
divisions 1 and 2.

Step 2. The second significant digit (2 for the number 125) locates, Fig. 11, the number between the secondary
divisions 2 and 3 of the main division 1 to 2.

Step 3. The third significant digit (5 for the number 125) locates the number as on the fifth of the ten tirtiary
divisions of the secondary range 2 to 3 of the main division 1 to 2. Had the number been 1257, we should then
have located it 7/10 of the tertiary division between 1250 and 1260, this last shift being made by estimating the
7/10 by eye since there are no fourth order divisions.

The above procedure is to be followed for any number on the scale, except that it should be noted that the
tertiary divisions toward the right end of the scale represent fifths (between main 2-3 and main 3-4) and halves
(between main 4 and the right index). For example, the number 463 lies, first on the main division between 4 and
5 second on the secondary division between 460 and 470, and third 3/5 of the first tertiary division between 460 and
465, this 3/5 being estimated by eye.

The decimal point is ignored in operating the slide rule. At the end of a calculation, the decimal point is located
by estimating the answer from rounding off the factors and divisors. One quickly learns how to carry out such
estimations. There is a method of keeping account of the decimal point in slide rule calculations; this method
depends upon the theory of logarithms, but is universally ignored even by those who have a working knowledge

of its use.
DESCRIPTION OF THE SCALES

The C and D scales, which are exactly alike, are calibrated in proportion to the logarithms of the actual num-
bers which are marked on these scales. It may be a satisfaction to the reader to understand the theory of loga-
rithms, but will not be necessary in using the slide rule. The C-D combination is used for multiplying, dividing,
and in ratio and proportion.

The C1 or reciprocal scale is calibrated in the same way as the C and D scales except that it reads from right
to left, namely, is the C scale reversed in direction. The C1 scale may be used in reading off the reciprocal of a
number as well as in multiplication and division.

Scales A and B, which are alike, are logarithmic scales just half as long as the C and D scales. If the left half
of the A (and B) scale represents numbers from 1 to 10, the right half represents numbers 10 times as large,
namely, from 10 to 100. Again, if the left half represents numbers from 100 to 1000, the right half represents
numbers from 1,000 to 10,000 and so on. These scales may be used in finding squares and squar

e — o




The K scale is a logarithmic scale 1/3 as long as the C scale. The second third of the scale represents num-
bers 10 times as large as those of the first third. The right third of the K scale represents numbers 100 times as
large as the first third, and 10 times as large as the second third of the scale. Thus the first, second, and third

scales may represent numbers 1 to 10, 10 to 100, and 100 to 1,000 respectively.
The S scale is used in figuring the sines of angles.
The T scale is used in finding the tangents of angles.

The L scale is uniformly calibrated, and is used in combinations with the C and D scales in finding the loga-
rithms of numbers.

SLIDE RULE OPERATIONS

Multiplication. Use the C-D combination. To multiply two numbers, locate one factor on the D scale, set the
index (either the left or right end) of the C scale in register with this factor on the D scale, locate the other
factor on C, then in register with this reading on C the product will be found on the D scale.
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For example, in Fig. B, the left index of C is set on the number 1.35 of the D scale. If the cursor be moved over
to 4 on C, then under this number and in register with it the product of 1.35x4 which is 5.4 will be found on D.
In register with C-6 and on D will be found the product 8.1 (1.35x6). How about 135x9 (say)? A glance at Fig.
B shows that C-9 is off the D scale. In this and similar examples, the slider is to be pulled to the left in the ruler
until the right index of C is in register with the first factor appearing on D (in the present example 1.35), and
then the answer is again to be read on D in register with the second factor as read on C.

Division. Use the C-D combination. Division is the inverse of multiplication. Locate the divisor on the C
scale and set this reading in register with the dividend on the D scale: the quotient will be found on the D scale
in register with the index of the C scale (with whichever index of C, left or right, that appears on the D scale)}.
As an example, note that the divisor C-4 of Fig. B is in register with the dividend 5.4 on D, and that the quotient
1.35 lies on D in register with the left index of C. Note that with this setting of the slide rule, any number on the
D scale divided by the number in register on C, gives 1.35 as quotient.

Squares and Square Roots. Use the A-D combination of scales. To find the square of any number, locate
this number on the D scale, set the hair-line of the cursor upon this number, and read its square in register on-
the A scale.

& - = P 2

To find the square root of any number, use the scales in reverse order. Thus, locate the given number whose
square root is to be found upon the A scale (use the left half of A if this number has an odd number of digits, the
right half if the number of digits is even), set the cursor upon this number, and read its square root in register on
the D scale.

Cubes and Cube Roots. Use the D-K combination of scales. To find the cube of any number, locate this num-
ber on the D scale, set the cursor on this number, and read its cube in register on the K scale.

To find the cube root of any number, use the D-K combination in the reverse order. Thus, locate the given
number whose cube root is desired upon the K scale (use the left third of K if the number has 1, 4, 7, etc. digits,
namely if its number of digits is 1 plus a multiple of 3; use the middle third of K if the number of digits is 2
plus a multiple of 3, such as 2, 5, 8, etc. digits; and use the right third of K if the number of digits is an exact
multiple of 3, such as 3, 6, 9, etc. digits), set the cursor upon this number, and read its cube root in register on D.

Proportion. Use the C-D combination of scales. Problems of proportion arise, for example, in the conversion
of yards to feet, dollars to pounds, gallons to cubic feet, and so on. As an example of such use of the slide rule,
let us set the rule for the yard-to-foot conversion. Place the index (either right or left) of the C scale upon
the number 3 of the D scale. Note the number of yards and fraction thereof on C, and read in register on D the
corresponding number of feet. Conversely, locate the number of feet in any given distance upon the D scale, and
in register with this number will be found on C this distance expressed in yards.

Reciprocals. Use the C1-D combination of scales. To find the reciprocal of any number, locate this number
on the D scale and set the cursor upon this reading: the reciprocal of this number will be found in register on the
C1 scale. Alternatively, locate the number on the C1 scale, set the cursor upon this number, and read its recip-
rocal in register on the D scale.

Further Uses of the C1 Scale. Multiplication by use of the D-C1 combination: To multiply two numbers to-
gether, locate one factor on the D scale, the other on the C1 scale, set these two factors in register by use of the
cursor, and read their product on D in register with the index of the C1 scale. Since either the left or right index
of C1 will always be found upon the scale, this method of multipllication never requires the reversal of the slider
which is frequently necesary when multiplying by use of the C-D combination

Observe that this method of multiplication permits finding the product of three factors with one setting of the
slider. As an example, let us calculate the volume of a wall 15.5 feet long, 8 feet high, and 0.55 feet thick. Solution:
Set the cursor at 155 on D; draw the slider until 8 on C1 coincides with the hair-line; move the cursor to 55 on C;
read-the product 68.2 cubic feet in register on D.

Division by use of the D-C1 combination: To divide one number by another, locate the dividend on D, set the
cursor on this number, draw the slider until its (right or left) index comes into register with the hair-line, locate
the divisor on C1 and set the cursor on this number, the quotient lies in register on the D scale.

Sine of an Angle. Uge the A-S combination of scales. Set the indices of the S scale in exact register with those
of the A scale. When using the No. 1200 and No. 1211 pocket rules, locate angle on S scale on rear of slide.Place in

register with indicator line. Then, read sine on the B scale in register with right index of A scale on face of rule.




To find the sine of any angle (greater than 30’), locate this angle on the S scale, its sine will be found in reg-
ister on the A scale. Note that the left half of the A scale covers the angle ranger 30’ to 5°45’, and that the sines
of angles in this range have one zero after the decimal point (for example, sin 4°30’ is 0.0785) ; whereas the sec-
ond half of the A scale covers the angle range, 5°45’ to 90°, and that for sines of angles in this range the signifi-
cant digits begin immediately after the decimal point (for example, sin 35° is 0.574).

Given the sine of an angle, to find the angle, use the scales A and S in the reverse order. Thus, locate the nu-
merical value of the sin on the A scale, and read off the angle in register on the S scale.

Tangent of an Angle. Use the D-T combination of scales. Set the indices of the T scale in exact register with
those of the D scale. When using the No. 1200 and No. 1211 pocket rule, locate angle on T scale on rear of slide.

Place in register with indicator line. Then, read tangent on the C scale in register with right index of the D scale
on the face of the rule.

To find the tangent of any angle (in the range from about 6° to 45°), locate the angle on the T scale, its tangent
will be found in register on the D scale. Throughout the tangent scale, the significant digits begin immediately
after the decimal point (for example, tan 19°20 is 0.351).

To find the tangent of an angle in the range 45°to 90°, find the tangent of 90° minus the given angle, and take the
reciprocal of this value as explained in Par. 19.

Given the tangent of an angle, to find the angle: If the given tangent lies in the range 01 to 1, locate this
number on D, and read the corresponding angle in register on the T scale: If the given tangent exceeds 1, find
the reciprocal of the given number (Par. 19), locate this number on the D scale, read off the angle in register
with this number on T, subtract this angle from 90° to find the required angle.
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Logarithm of a Number. Use the D-L combination of scales. Set the indices of the L scale in exact register
with those of the D scale.

To find the logarithm of a number, locate the significant digits on the D scale, the required logarithm will be
found by use of the cursor in register on the L scale, The characteristic of the logarithm is to be found from
the position of the decimal point in the same way one determines it when using a logarithmic table.

Given the logarithm of a number, to find the number: locate the mantissa of the logarithm upon the L scale,

and read off the significant digits of the number in register on the D scale. The decimal point for the number is fixed
by the characteristic of the given logarithm in the usual manner.

CONGRATULATIONS!

Your good judgement in selecting an Acu-Math sfide rute will be confirmed in
day by day use of your instrument. Because your rule is a precision instrument
reasonable care should be taken to insure jong and satisfactory service.

CURSORS for ACU:MATH RULES ,,

Cursor No. 1240C (For Acu-Math rules No. 1240 and No. 12407) .. -
Cursor No. 1200C (For Acu-Math rules No. 1206 and No. 1200T, a
Cursor Springs for No. 1240C and No. 1200C cursors ...
Cursor No. 400C (For Acu-Math rules No. 400; No. 400T, No. 4008, No. 4008T ..
Cursor No, 500C (For Acu-Math rules No. 500 and No. 500T} ..
Cursor Springs for No. 400C and No. 500C cursors ...
Cursor No. 550C (For Acu-Math ruies No. 550 and No, 5
Cursor Springs for No. 550C CUTSOrS ... .........
Cursor No. 600C (Adjustable, For Acu-Math rules No.
Cursor No, 00 C (Adjustable, For Acu-Math rules No.
‘No. 1300T, No. 1500 and No. 1500T) ...
Cursor No. 1311C {Adjustable, For Acu-Ma

ch

« Keep your rule in its protective case when not in use.
« Keep rule clean by washing surface with a non-abrasive soap and water. sun[
« To lubricate slide use a small amount of white petroleum jelly, liquid

soap or silicone grease. R“LE

ule No. 1311)

Cursor Springs for No. 600C, No. 900C and No. 1311C cursors
HOW TO ADJUST YOUR SLIDE RULE PARTS o o 3ot ard R 0
(For rules with adjustable end piates and cursors) st T B T AT A RO T oo
Each rule is accurately adjusted before it teaves the factory. However, handling Acﬁc.;EAﬁa ;SEES |N':I=32::)N
during shipment may loosen the adjustment screws and throw the scales out Ehdibrachiel SSraws s USSR Each | No. 44P Manual Each
of alignment. Follow this procedure for adjustment of scales and cursor. g:;o:,e;C:Zg' ‘szclrle:::n(; ;:Jn(rs) 'vl;v e b 3;:["’“':?;*;“““”“ s
1. Loosen end plate adjustment screws. Align C {or S} index with D. Then Model No. 550 and 550T rufe (1 pair) ... 898 § 0 puacinl
align A (o OF) index with B {or CF) index. e S0 . 00T Mo, 600, No, 6007 o e e 418
2. With rule properly aligned loasen all cursor adjustment screws and line ALL PARTS PRICES PREPAID ’;g: ?2‘6’0'”»"’6_9{)%{"”"0_1310%1'“"' 13001, N No. 13 Manual |
up hairline with the left index scales on face side and tighten screws. ACU-RULE MFG. CO. Cﬁ:zp;::::m‘e& Zi‘,’lw‘;‘ ‘,‘u;,’:’,m for LogTﬁ:ngleec;m‘an i

i

BOX 142, MT. OLIVE, ILL.

Turn rule over carefully to avoid moving cursor and repeat procedure.

%%%M%%%%%%W%M

Mail to / ACU-RULE Mfg. Co. « Box 142, Mt. Olive, lilinois

ACU-MATH SLIDE RULE
GUARANTEE REGISTRATION CARD

Please register my Modei Number, Date of Purchase and my name as
noted below, under the terms of your Guarantee. Thank you.

s

<
i

ACU-MATH GUARANTEE

Congratulations on your choice of an Acu-Math
slide rule.

Your rule is constructed of the finest materials
available and assembled by unexcelled American
craftsmen insuring a lifetime of troublefree use.

MODEL NUMBER DATE OF PURCHASE

DEALER’S NAME
\f returned to us by registered owner and found
defective in material, workmanship, accuracy or
stability it will be promptly serviced or replaced.

DEALER'S ADDRESS

DEALER'S CITY ZONE STATE
Please fill in the attached form and mail it back to
us. 1t will be kept in our files for future reference.

YOUR NAME
ACU-RULE MFG. CO.

AR D

e tatate

YOUR COMPANY OR SCHOOL

A AR

A

YOUR ADDRESS

s

YOUR CITY ZONE  STATE




