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THE MANNHEIM-TYPE ;SLIDE RULE |

The slide rule is made to save work. Slide rules are nothing more or less
than twe logarithmic scales sliding against each other, and with but
litle study and p o tice in operation, practically any mathematical
problem o- combi~—tion of problems can be quickly and easily solved. ,
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The Mannheim slide rule is the “Granddaddy” of all modern slide rules. It was 1
invented in 1859 L, a young lieutenant in the French artillery, Amedee Mannheim
and has proved so basic that it has changed little through the years. Most other i
types are more or less derivative from the Mannheim. 5
Hardly a profession exists that cannot save hours of tedious calculations by use of
a slide rule. Later years have found them in constant use by not only engineers,
architects, ete., but by accountants, business men, merchants, instructors and
students, or any person who frequently refers to mathematical problems of any
kind or complexity. i
The Mannheim type slide rule consists of three parts, a ruler, a slider, and a runner.
The ruler (also called the body or the stock) carries three scales marked A, D, and K.
The slider fits into and slides in grooves on the top side of the body, The slider can be .
reversed in the body and carries on one side the B, CI, and C scales, the reverse side {
beaiing the 8, L, and T secales. The runner (also called indicator or eursor) consists of - 1
a ler 3 carrying a hair line and set in a frame which slides to the right or left over the |
face of th= rule.
Prot::ms are worked (namely, the various ogeratioms 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 (marked A, B, C, D, Ci K,S,L, T), it is easily
seen that there are numerous combinations taking two scales at a time. The manip-
ulation of the slide rule consists in moviug the slider aloug the body and in sliding the
cursor to the right or left over the face of body and slider. It is important for the
hair line on the cursor to be placed exactly at right angles to the direction in which
the scales run. The setting of the hair line may be ch by centering it upon the
reading A-1 (at the left or right end of the A scale): if the hair line is properl justed,
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 {
. pose of the cursor is to enable one to read easily the figur=s on any one scale which - l
ie in register with readings on any other scale. If the slider is too tight in the body !
grooves, it may be freed by using a little taleum powder, cil or paraffin wax, or i
sandpaper. . i
It will be easy to learn the operations of the slide rule, if the following instructions :
be read caref.'ly. The first point is to learn how to locate given numbers on the :
various scales. Afte* exolaining how to read numbers on the scales, we give a descri
tion of each scale, unu then explain how to make calculations with the slide rule.
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Location of Numbers on the Scales

1. - Experience proves that the beginner’s first step is to learn how to locate numbers on the
various scales. We cannot emphasize 0o 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 illustrate the procedure with one scale. We use the
C (and exactly similar D) scale for our example.

2. TheC and D scales consist of nine main divisions, Fig. I, of steadily decreasing lengths as one
proceeds to the right. The first line of each of these divisions is numbered: beginning at the left
with 1 (called the left index), then 2, 3, 4, 5, 6, 7, 8, 9, and finally 1 (which stands for 10, and is
called the right index).

3. Dropping down to Fig. II, we see that each of these main divisions is divided into 10 secondary
divisions. Between the main divisions 1 and 2, the secondary divisions are numbered from 1 to 8
in smaller figures. The secondary divisions between the main divisions 2 and 3, 3 and 4, and so
on are not numbered, but they can and must be counted as 1, 2, 3, . ... .. 9.

4. Dropping down to Fig. III, we see that the secondary divisions are again subdivided.into

* _tertiary divisions. The secondary subsdivision between 1 and 2 are each divided into 10 tertiary

parts. The shorter secondary divisions between main 2 and 3 and between main 3 and 4 are
divided only into 5 tertiary parts. The still shorter secondary divisions between the main divisions

. beyond 4 are divided into two tertiary parts (of course, to avoid crowding the scale with marks).

el

.the ten tertiary divisions of the secondary range 2 to 3 of the main division 1 to 2. Had the number

5. 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 ete. 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 seconaary 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,ﬁé'ﬁfth of
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showing the 6 scales, A, B, C, D, CI and K.
: 4 3 & 7 8 9
4 5 6 7 9

MAIN DIVISIONS

SECONDARY DIVISIONS

: s 5 5 5 7

COMPLETE SCALE :
‘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 (bewteen 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 teti?% and third 3/5 of the first tertiary division between 460 and 465, this 3/5 being esti-
ma y eye.

6. The decimal point is ignored in oyﬁerating 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
zgti:l:k]y learns how to carry out such estimations. There is a method of kaepi‘l:}; account of the

imal 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

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

8. 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.

9. Scales A and B, which are alike, are logarithmic seales 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 square roots.

10. The K scale is a logarithmic scale 1/3 as long as the C scale. The second third of the scale
represents numbers 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.

! 2 7 8
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the sines of angles.

1 [2 T'?e T scale (on the same side of the slider as the S scale) us used in finding the tangents
of angles.

'13. The L scale is uniformly calibrated, and is used in combinations with the C and D scales in

finding the logarithms of numbers.

Slide Rule Operations

14. Multiplication. Use the C-D combination. To multiply two numbers, locate one factor on the
D scale, set the index (either the left of 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. N

For example, in Fig. B, the left index of C is set on the number 2 of the D scale. If the cursor
be moved over to 3 on C, then under this number and in register with it the product 6 of 2x3

will be found on D. In register with C-4 and on D will be found the product 8 of 2x4. In register

with C-5 and on D will be found the product 10 of 2x5. How about 2x9 (say)? A glance at gl B
shows that C-9 is off the D scale, In this and similar examples, the slider is to be pulled to the eft
in the ruler until the right index of C is in register with the first factor appearing on D (in the
Jeese then the answer is again to be read on D in register with the second
actor as on

15. 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 seale in register with the index of the C scale (with whichever index of C,

left or right, that ap on the D scale). As an example, note that the divisor C-3 of Fig. B is

~index of C. Note that with this setting of the slide rule, any number on th

in register with the dividend 6 on D, and that the quotient 2 lies on D in reg'st,er with the left
e D scale divided by

the number in register on C, gives 2 as quotient. i

16. 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 hairline of the cursor upon this number,
and read its square in register on the A scale,

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.

17. Cubes and Cube Roots. Use the D-K combination of scales. To find the cube of any
number, locate this number 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
n 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, ete. 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.

18. 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 ex-’
ample 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.

19. 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 reciprocal in register on the D scale.

20. Further Uses of the C1 Scale. Multiplication by use of the D-C1 combination: tomultiply
two numbers together, 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 multiplication never requires the reversal of the slider which is frequently necessary
when multiplying by use of the C-D combination (as in Par. 14).




Observe that this method ol muitiplication permits inding 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
h and 0.55 feet thick. Solution: Set the cursor at 156 on D; drgw the slider until 8 on *1 coin-
Dw;th the hair-line; move the cursor to 55 on C; read the product 68.2 cubic feet in register

cm

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.

21. Sine of an Angle.). Use the A-S combination of scales. Turn the slider over in the body so
tAh;tmtlhe S, L, T scales are on top. Set the indices of the S scale in exact register with those of the

To find the sine of any angle ter than about 30’) locate this mﬁle on the S scale, its
sine will be found 'in register on the A scale. Note that the left half of the A scale covers the
angle range, 30’ to 65°45', and that the sines of angles in this rarige have one zero after the decimal
point (for example, sin 1°30' is 0.0785); whereas the second of the A scale covers the angle
range, 5°45' to 90°, and that for sines of angles in this range the significant digits begin immediately
after the decimal pomt (for example, sin 85° is 0.574).

Given the sine of an angle, to find the angle, use the scales A and 8 in the reverse order. Thus,
loc::lthe numerical value of the sine on the A scale, and read off the angle in register on the
S e.

Alternative Methods. Use the B-S combination of scales. Place the slider in the ruler with the
B-C1-C face up.

Toﬁndthemneo!nnmflhe.lomtethemlemthasmmdnwtheshderoverunhlthu

lemmw% themlhﬂmdmmedgeonthebukﬁdeo!themler,tumthe
over without ng this setting, and the required sine on the B scale in register
with the right index of the A scale.

Given the sine of an angle, to find the angle: locate the given sine on the B scale, draw the
slider over until this number comes into register with the right index of the A scale, turn the ruler
over without disturbing this setting, and read off the required angle on the S scale in register
with the reading edge on the back of the ruler.

22. Tangent of an Angle.. Use the D-T combination of scales. Turn the slider over so that the
S, L, T scales are on top. SettheindieudthekamaxutmterwlththweuftheDsule

To find the tangent of m..lgﬁle (in the range from about 6° to 45°), locate the angle on the
T scale, its tangent will be in register on the D scale. Throughout the ta t scale, the
gignificant digits begin immediately after the decimal point (for example, tan 19°20’ is 0.351)

Toﬁndthetangentof:nu&lemthermge“’tow , find the tangent of 90° minus the given
angle, and take the reciproeal 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 0.1 to 1,
]ucatethmnumberonDmdreadthecorrespondmgmﬁemremsterontheTmle thegwen
t exceeds 1, find the reciprocal of the given number (Par. 19), locate this number on the
Dsmle mdoﬁthemglemreghtermththunmnbm-on‘l‘ subtract this angle from 90° to find
therequzredmtle

Alternative Methods. Use the C-T combination. Place the slider in the ruler with the B-C1-C
scales on top.

To find the tangent of an angle, locate the angle on the T scale, draw the slider over until this
angle comes into register with the reading edge on the back of the ruler, turn the ruler over without
djsdtel;tﬂglfnghthis settlmg, and read off the required tangent on the C scale in register with the right
in the D scale.

Given the tangent of an angle, to find the angle: locate the Tv’en tangent on the C scale (be-
tween 0.1 and 1 as explained above), draw the slider over until this number comes into register
with the right index of the D scale, turn the ruler over without disturbing this setting, and read
off the required angle on the T scale in register with the reading edge on the back "the ruler.

23. Logarithm of a Number.. Use the D-L combination of scales. Turn the slider over in the

i;wﬂlat the S, L, T scales are on top. Set the indices of the L seale in exact register with those
of the D scale.

To find the logarithm of a number, locate the significant .diftn on the D scale, the required
logarithm will be found by use of the cursor in r%u!ter on the L scale. The characteristic of the
logarithm is to be found from the position of th imal point in the same way one determines
it when using a logarithmic table.

a
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- Given the logarithm of a number, to find the number: locate the mantissa of the logarithm u;
the L scale, and read off the significant digits of the number in register on the D scale. The deci
point for the number is fixed by the characteristic of the given logarithm in the usual man

Alternative Methods. Use the C-L combination of scales. Place the slider in the rule with
B-C1-C face up.

To find the logarithm of a number, locate the number on the C scale, draw the slider over un
this number comes into register with the right index of the D scale, turn the entire ruler over wit
out disturbing the setting and read off the required logarithm on the L scale in register with t
reading edge on the reverse side of the rule.

draw the slider over until this number comes into register with the reading edge on the back sid
of tne rule, turn the rule right side up without disturbing the setting, and read off the required
number on the C scale in register with the right index of the D scale. '

Remember
... Accuracy will follow only if the body, slider and cursor are carefully set. Factors, divisors |

dividends. redﬂl;omlu, sines, and so on, must be carefully read on the respective scales. The
ruler itself will be found to be correct to within about one-tenth per cent.

Speed in the use of this rule will follow only as the result of practice. Until the rules of operation

are thoroughly learned, speed of operation should not even be sought—speed will be the natural

uence of a thorough understanding of the mani tions. Careful attention to the directions

should be the learner’s only care; speed will come when and only when the manipulator knows
exactly what to do.

these directions with care and attention to details. It may be (probably will be) necessary
to read them over several times. Byallmennshave.thenﬂehxndyandmwyurryouttbe
directions step by step as you study the rules of manipulation.

The first important step is to learn how to locate numbers accurately upon the several scales
(Par. 5). In reading off answers, the numbers often fall between the cali rations of the ruler,
When this happens, one must estimate distances to get the last decimal place.

In the beginning, work simple problems which you can check with ordinary arithmetic. Caleula-
tions on the rule will check your numerical results to within about three decimal places. Each
operation can be mastered if a few such “check problems” are worked out to illustrate each
manipulation.

The study of this slide rule will prove to be one of the most profitable investments of your time
you have ever made. 3

Practice makes perfect.
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VEST POCKET SLIDE RULE. You need never be without
the efficient help of a slide rule! 4 in. long, weighs only
i 14 oz., yet has the same dependable accuracy of larger,
f “‘hard-to-carry” rules. Genuine Bamboo with ENGINE-
‘- 1441  DIVIDED graduations on celluloid face. A, B, C, D, S,
. ‘L and T secales, magnif er;%r indicator. Handsome leather
pocket case included. F ect for convenient, accurate,
“on the job” ecaleulations.

VESTAPOCKET SLIDE RULE. Same quality construction,
accuracy and ease of handling of No. 1441 above, only
5 in. long and has CI scale in addition. Big, wide, easy-

1444  to-read indicator. ENGINE-DIVIDED on celluloid
faces. Figures and graduations will not wear off. Made
of Bamboo for lifelong accuracy. Comes with small,
neat leather pocket case.

10-INCH MANNHEIM TYPE STUDENT SLIDE RULE. Made
of seasoned, un~hangeable Bamboo, faced with white
celluloid and EJGINE-DIVIDED for lifetime legi-

1446 bility. Has A, B,C, D, §, T and L scales. Completely
smooth in slide action and operation. A good, accurate, '
reliable instrument that will serve you for years. Metal
blo%rg(ii, clear glass indicator. Sturdy Fabricoid case in-
cluded.
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10 -SNCH UNIVERSAL SLIDE RULE. Has the perfect life-
" ! 'me aceuracy of seasoned, tempered Bamboo, with all
% wradvra‘ions ENGINE DIVIDED on clear white cellu-
lowa. 4, B, CIL, C, D, K, 8, L, and T scales. Has extra
1452 gau-e marks for greater speed, crystal clear glass for
inst.nt accurate reading. Solves oblique angles directly
an: without tables, using sine rule. I‘-}as adjustable fea-
tures and aluminum backing strir for constant, de-
pendable accuracy. Fabricoid case.

1452L Same as No. 1452 only leather case.

POSTRIG .

¥7Z.INCH POSTRIG SLIDE RULE. ;his is the famous
at POSTRIG Slide Rule that has met with acclaim by
‘professional men, leading educators and hosts of users.
: - 1# POSTRIG is unique becavse the scales are ar-
1462HL  ra. ed so that it 48 not necessary to turn the rule over to
read anmswers of mroblems using L scales. The LLO,
Li00, L, LL1, 1.2 and LL3 seales are all on the same
7= of the rule, allowing marvelous simplicity of opera-
. and eliminating danger of error through extra
“undling while problems are being worked. This ar-
1-ngement of scales, combined With craftsmanship and
car: 'i. construction, makes the POSTRIG Slide Rule
“uncgua’ed anywhere. " he body of the rule is con-
structed of laminated and ed select bamboo.
Snow white celluloid . 1sed fof ‘the faces, and gradu-
ations are deep-cut F.:gine-Divided for lifetime legi-
bility. Has LLO, LLO- - A, B, K, I, C, LL3, LL2, LL1,
T, DF, CF, CIF, C1 ~ D, 8 and T scales. Crystal-

clear indicator glass L -i».1 in metal. Leather case.
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