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|. There are three parts to a slide rule, the BODY, SLIDE and
INDICATOR. The SLIDE is a movable part which hts into grooves of the
BODY. The SLIDE may be moved either to the left or to the right to any
desired position, Both the Body and Slide have numbers and  divisions
called scales. The INDICATOR also is 8 movable part. It 18 made of glass
or other transparent material with a hairline at jts middle. The INDICATOR
aesigts in rending numbers one scale to another.

2. There are two scales on the SLIDE, They are clearly marked Cl
and T. Ensch end of the scale, where the numeral {1} appears. is called the
i.l'tlEI]DEE_K_ There is a left-hand INDEX and a right-hand INDEX an the
-

The BODY has the I scales on it. At the top, there is a special-
purpose [ scale, marked DS, thai reads 1, 2, 3, 4, st to [0, At the bot-
tom, there is ancther specinl-purpose [ scale, marked DM, that reads 10,
12, 14. 15, etc. The third D scale is the one adjacent to the SLIDE where

the C scale is Found,

3, MULTIPLICATION BY USE OF THE CI SCALE. Refer to the

illusiration, then set your slide rule the same as shown by the illusteation.

H:r: are the steps o follow:
First. Mowve the INDICATOR to 4 on DS, Be careful te alipn the hair-

line on the INDICATOR with the mark that shows the exact position of
the 4

:E::unct. Move the SLIDE to the position where the 3 on the Tl scale
io directly under the hair-line on the INDICATOR,
Third, Move the INDICATOR to the left to the position where the

hair-line is over the INDEX of the Cl scale.
Bead 12 on the DM scale onder the hair-line af the INDICATOR,

You have thus used the slide rule to show that 12 is the product of 4 x 3.
This problem and instructions can briefly be stated as follows: Multiply
4 x 3 Instructions: To 4 on D5, set 3 on Cl. Read 12 on DM under the
INDEX. In following these instructions it is understood that you will use
the INDICATOR for correctly positioning the SLIDE and for making ref-
erence from one scale to another,
Lise the instructions given above and do these problems:
zd = I = Bx7= bx§=
4. DIVISION. In the problem 42 4= 6 = 7, 42 is the dividend,
& in the divisor and 7 is the quotient. Here ia how the slide rule is used to
find the quotient of 42 divided by 6. Set the INDICATOR to 42 on DM.
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Mowve the SLIDE to & position where the & is under the hair-line. Find 7 on
D58 over the INDEX of the SLIDE, Briefly, the instructions are these: To 42
on DM, set & on C. Read T on DS over the INDEX. Do these exeorcises:
25 § = Bl + 9 =

5. MNOTE: The special-purpose D53 and DM scales have been used
in the preceding exercises and instructions to show how easy it is to do mul-
pplication and division by the use of the alide rule. Steps will be taken in
the instructions to follow to do away with using the D5 and DM scales by
substituting the conventional [ scale in place of both D8 and DM, Reading
the scales is the most important part of study in the successful vse of the
slide rule. A thorough understanding of the following instructions will be
worth all the time necessary for you to master this one thing,

6. READING THE UNIT DIVISIONS FROM THE D SCALE
The special-purpose DS scale shows ten- UNIT DIVISIONS numbered | 1o
11}, By use of the indicator set to each of the 10. UNIT DINVISIONS on DS,
you will find that like numbers, similarly spaced, are found on the [ scale,
Therefore, reading the UNIT DIVISIONS on the D scale simply means
reading one, bwo, three [our, Ave, siz, seven, eighi, nine, and the nght
index, ten.

You will notice that the distance between the index and 2 on the D
scale is greater than the distance between the I and 3, however, the
numerical value between the index and the 2, or between the 2 and the 3,
is the same. Also noticeable, s the fact that the distance bebween each sue-
eeeding UNIT DIVISION, 3 to 4, 4 to 5. etc. decrenses progressively —
howeser, the numerical value hetween each of them is the same, The scales
of the slide rule represent numbers — not lengths, or distances — there-
fore, do not be concerned with the different lengths between the UNIT
DIVISIONS,

7. READING THE D SCALE TO TWO SIGMIFICANT FIGURES,
It was explained in the preceding paragraph that the numbers | to 10 can
be read from the D scale by simply reading the UNIT DIVISIONS. This,
vou have learned to read the [ scale to ONE signiheant hgure.

Before attempting to read TWO hgures on the D scale, it will be ad-
visable to make some observations of that seale. Motice the UNIT DIVI-
SIOM between the index and the 2. [ s divided inte 10 aumbered divisions
(TENTH-DIVISIONS) and: each of the TENTH-DIVISIONS & Further
divided by mesns of emall lings — but, for the time being, concentrate only
afn the TENTH-DIVISIOMNS., Ohbserve also that there are TENTH-DIVI-
SIOMS between the ? and the 3. And. there are TENTH-DIVISIONS be
tween each succeeding UMNIT DIVISION to the right index,

The special-purpose DM scale shows the fgure 10 at the left index
and rends to the right, the numbers progress 12, 14, 13, etc, o [{H) at the
right index. When vou have leamned to read from the D seale the numbers
on the M scale, you will then be capable of reading the [ scale to TWO
stgnificant hgures,

Assume a value of 10 For the left index of the [ scale; the 2 an D
will then have a value of 20: the 3, 30; the 4, 40); and 80 on.

Set the indicator to 10 an DM then resd ithe DV scale at the hair-line,
not &8 |0 but one. zero, Now move the indicator to 12 'on DM then rend
one, two on [, (Ohserve that the hair-line is over the second (marked 2)

of the TENTH-DIVISIONS between the index and 2.}

— i —

Mowe the indicator to ane. three on the D scale. This position i found
by setting the indicator with its hair-line to the third { 3) TENTH-
DIVISION between the index and 2. Observe that the hair-line on DM is
midway between 12 and 14, Practice reading from the D scale other num-
bers from the DM scale such as 15, 16 18 and. when reading the D
scale remember to read these numbers as one, five; one. six: and one,

Mowve the indicator to 21 on DM and read two, one, from the [} scale.

Every number on the DM scale can be read on the D scale by means
of the TENTH-DIVISIONS between the UNIT DIVISIONS on the D seale.
Practice reading from the D scale every number shown on the DM scale
and remember that it is VERY IMPORTANT THAT YOU READ THE
[ SCALE two, one — not twenty-one: four, eight — not forty-eight; and
so an, Alter you have read each of the numbers on DM from I:I:ﬁ'.'l scale,
find all the other numbers on D that are not shown on DM such as one,
one; two, fwo; two, nine; five, sight; eight, five; and nine, seven. You
should be able to read every number, one, one to nine. nine on the [ scale
before going further with these instructions.

8. You have SUCCEEDED to a much further degree in learning io
use the slide rule than you probably realize at this time, You have learned
the principles by which hoth multiplication and division are done by the
use of the scales. At the time vyou were learning thess principles, vou were
instructed to use the 33 and DM scales, You learned under parageaph 6
that all of the numbers on the D53 scale are found on the [ scale. Alsn ¥om
learned under paragraph 7 that all of the numbers on the DM scale are
found on the [ scale. You have learned to read TWO significant figures
from the D scale. When you have learned to read THREE signihcant

from the D scale (AND THAT WILL BE SURPRISINGLY
)} vou will have completed your study of the scales and will then be
ready to enjoy the practical use of the slide rule.

Turn back to paragraph 3 and go through all the exercises, substitute
in each, the [ seale where the 125 or XM scale has been called for.

9. READING THE D SCALE TO THREE SIGNIFICANT
FIGURES. Assume n valoe of 100 for the left index of the D scale. The
2 will then have a value of 200; the 3. 300; and so on to the right index
which will bave a value of 1000, By means of the UNIT DIVISIONS the
numbers 100, 2041, 3001 (read one. zero, rero; two, zero, zero; three, zero,
zern) are read.

The TENTH-IMVISIONS are used to read the values between the
UNIT DIVISIONS. For example. the numbers one, one, zero: one, two,
i!l;tﬂizm& g0 on are read from the TENTH-DIVISIONS between the index
and 2,

SUBDIVISIONS are used for reading the numbers between the
TENTH-DIVISIONS, By means of the SUBDIVISIONS every number be-
tween the index and 2 (one. zero, one to one, nine, nine} can be read.
The UNIT DIVISION between the index and 2 is divided into 10- TENTH-
DIVISIONS and each TENTH-DIVISION is divided into 10- SUB-
DIVISIONS., There are 100 SUBDIVISIONS between the index and 2.

10. EXERCISE IN READING THE D SCALE. Multiply 12 x 9.
Bet the indicator ta 12 (one, two) on D, As you do this, think — '""THE
ONE 1S THE LEFT INDEX. E TWO 15 THE SECOND OF THE
TENTH-DIVISIONS BETWEEN THE INDEX AND 2. Mext. set 9 on ]
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ti the hair-line, As this s being done, think — “The Cl SCALE |5 [N
VERTED, THEREFORE THE 9 18 THE FIRST UNIT DIVISION TO
THE RIGHT OF THE LEFT INDEX." Move the alide so that the 9 an
1 is sot to the hair-line, Now, move the indicator to the left index of the
slide and read the product of 12 x 9 on the D scale. Here are the steps to
follow in yeading the [ scale to three figures: REMEMBER THAT THE
NUMBERS YOU ARE SEEKING ARE READ FROM THE POSITION
ON THE HAIR-LINE AT THE D SCALE.

Ist.  The hrst Agure is found by reading the UNIT DIVISION to the
left af the hair-line. The UNIT DIVISION to the left of the
hair-line is the index. It is read ONE,;

Ind.  The second figure s found reading the TENTH-DIVISION
to the left of the hair-line, There are no TENTH-DIVISIONS
to the left of the hairline, Therefore. the second fgure is

LERD,
Ird, The third hgure is found by reading the SUBDINVISION ap the
hair-line. e hair-line & &l o the Bth SUBDIVISION be-

tween the index and the st of the TENTH-DIVISIONS.
Theretore, the third hgure & EIGHT,

You have thus read ONE, ZERO, EIGHT as the produoct of 12 x 9.

In rending the three figures from the D scale. think FIRST of UNIT
DIVISIONS. then TENTH-DIVISIONS then SUBDIVISIONS.

1. FURTHER EXERCISE IN READING THE D SCALE. Yaou
have been instructed to do multiplication by use of the Cl and D scales.
Multiphcation can also be done by using the C and D scales which is some-
times more convenient. [t is important to practice wsing both methods
Use the C and D scales for finding the product of 12 x 12. To 12 on D
{one, two) set the left index of the slide. Set the indicator to 12 (one,
twa) on L and read the produet (one. four, four) under the hair-line on D.

In reading the product, look hret to the left of the hair-line for the
LINIT DIVISION. T is ONE

Mext, look to the left of the hair-line for the TENTH-DIVISION. It
is FOL'R.

Mexi, ook for the SUBDINVISION st the hair-line. It is the dth to the
right of the 4th TENTH-DIVISION, ht is FOUR.

Thus you have read one. four, four for the prodect of 12 x 12,

Multiply 12 x 13 with the loft index of the C scale set to 12 (one,
two) an [, move the indicator 10 13 (one. three) on C. then read one,
five, six:on [,

Similarly, multiply 12 x 14, Read one. six, eight for the product.

Multiply 12 x 16. Do you Aind the product to be one, nine, two?

12, MORE ABOUT READING TlEI.E D SCALE, Multiply 21 = |2
To 21 on D, set 12 on CL. Read two, five, two on D under the index ol the
Cl scale, The method for reading two, five. two is the same as previously
explained. To the left of the hair.line is the UNIT DIVISION, 2. Also to
the left of the hair-line is the Sth of the TENTH-DIVISIONS. The hair-line
is one SUBDIVISION to the right of the 5th TENTH-DIVISION, Observe
that there are 50 SUBDIVISIONS between the 2 and 3, | ench
f:.lﬂ[;i'k"ﬁlﬂ“ between the 2 and 3 has & value of 2. The- ﬁw‘ a
s £, i 1

Multiply 21 = 35, Sei the lefi index of C to 2] on D, -Euﬂu indicator
to 35 on C, then read seven, three. Aive on D, Notice that there are anly

Y 4
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20 SUBDIVISIONS betwesn the UNIT DIVISIONS 7 and 8. Each SUB-
DIVISION therefore has a value of 5. The product of 21 x 35 may be read
as previously explained or, if you choose, you may prefer this line of
thought: (the indicator is set to seven, three, five on D).
. The hair-line is between the Tth and 8th UNIT DIVISIONS.
therefore the first hgure is 7.
2, The hair-line is between the 3rd and 4th TENTH-DIVISION,
therefore the second hgure is 3
3. The hair-line is on the SUBDIVISION between the 3rd and 4th
TENTH-DIVISION, therefore the 3rd figure is 5.

Multiply 21 = 38. To 21 on D, set 38 on CL. Read 798 on D). ln read-
ing this product you will find that the 3rd Ggure must be read by approxi-
mating ihi:iiﬁun fram the SUBDIVISIONS whose values are known For
example, drd figure & s located between the 19¢h SUBDIVISION to
the right of the Tth UNIT DIVISION. The value at the | 9th SUBRDIVISION
is 795 and the value at the 8th UNIT DIVISION is 800, The product of
21 x 38 i between 795 and B0 — it 18 approximated at 798

13, COMPARING THE D SCALE WITH DOLLARS AND CENTS.
If each of the UNIT DIVISIONS of the D scale was assumed to have a
value of $1.00, the left index would be read $1.00, the second UNIT
PIVISION would be read $2.00. and so on. The TENTH-DIVISIONS
would each have & valus of 10- cents or 50,10, The SUBDIVISIONS would
have a value of one cent ($0.01) or 2- cents ($0.02) ar a nickel ($0.05)
depending on the location of the SUBDIVISIONS. Between the left index
($1.00) and 2 ($2.00) there are 100 SUBDIVISIONS. Between the Ind
and Jrd UNIT DIVISIONS, alio between the 3rd and 4th UNIT DIVI-
SIONS, there are 50. SUBDIVISIONS, Between esch of the TEMAITINE
UNIT DIVISIONS 4 10 5. 510 6, 610 7, Tt 8. B to 9 and 9 to the right
index, there ar=s only 20 SLIBDIVISIONS,

Therefare, by means of the SUBDIVISIONS hetween the left index
and 1, every value between $1.000 and $2.00 can be read to the cent. For
example $1.13 is read at the | 3th SUBDIVISION to the right of the index.

Between the Ind and 4th UNIT DIVISION, by means of the SUB-
DIVISIONS. every value can be read to 2-cents, for example, $2.02 is
read at the |st SUBDIVISION 1o the nght of the 2nd UNIT DIVISION,
and $3.56 ia read at the 28th SUBDIVISION o the right of the 3rd UNIT
DIVISION.

Between the 4th and Sth UNIT DHVISIONS and all other UNIT
DIVISIONS to the right, the SUBDIVISIONS have a value of 5-cents, for
exnmple $7.05 is read st the 1st SUBDIVISION to the rght of the Tih
UNIT DIVISION and $9.95 is read at the 19th SUBDIVISION 1o the right
of the Fth LINIT DIVISION,

14. COMPARISON OF SCALES. The D scale on the body i iden-
tical to the C scale on the slide. The Cl scale on the slide is identieal to
both the C and D scales except that the Cl scale is inverted and reads pro-

ressively from right to left, whereas both C and [J scales read progressive-
¥ from left to night,

15. MULTIPLICATION OF DECIMALS The dollar and cent
monetary system is probably the most familiny form of decimals known
Following are five equations which show the value of a dollar equalized
with familiar denominations of coins.
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ONE DOLLAR iWrilten §1.00) FQUALS LHALF-DOLLARS (Written I x §.50)

=t - ™ EQUALS $-JUARTERS . ..:EW!I‘:HI.-EH 4 x 3.325)
EQUALE 10-DIMES ... 'Written 10 x §10)
EQUALS WM-NICKELE .., iWritten 20 x $.05)
EQUALSR 100-PENNIES . (Written 100 x §.01)

Each of the above eguations can be proved to be accurate by mult-
plication. It will be shown by multiplication that the values an the left are
egual to those on the right which is 1.00 in each equation. THE MULTL-
FLICAND TIMES THE MULTIPLIER EQUALS THE PRODUCT.

MULTIPLICANDS (3l 25 0 A5 A1

MULTIPLIERS o 10 20 100
PRODUCTS 1.00 | .00 1.00 1.00 I.00
There is a rule that must be applied to each of the multplication problems
above; here it is: THERE MUST BE A5 MANY DECIMAL PLACES IN

THE PRODUCT AS THERE ARE IN THE MULTIPLICAND AND
MULTIPLIER ADDED TOGETHER. In each of the above problems there
are 2 decimal places in the multiplicand. There are zero decimal places in
each of the multipliers. (THE PRODUCT WILL CONTAIN THE SUM OF
THE DECIMAL PLACES IN THE MULTIPLICAND AND MULTI-
FLIER). Therefore, 1 plus | = 2, the required number of decimal places
in the product. Decimal places are counted to the right of the decimal point.
In the multiplicand, .50 lor instance, the first decimal place is the 3 and 0
is the second decimal place.

Study the following problem to make certain that vou understand
pointing aff the number of decimal places in the produer: -

MULTIPLICAND 12.1 The number of decimal places is |
MUI:TEPUER 1.03 The number of decimal FIII:EI ia 2
PRODUCT 12.463 The sum of decimal places is 3

The slide rule when used for multiplication does not show or indicate
where the decimal point belongs in the product, for example, when the slide
rule i used to mulbply 12 = 12, the product is read one. four. Four, The
same product is read when the prob is 1.2 2 1.2 ar 1.2 x )12 ar
12 % 120 or 120 x 1.2 or 120 x 120, Rules for locating the decimal point
are available in some slide rule instruction books but such rules are long and
easily confused or forgotten. Engineers and others who frequently use the
slide rule prefer to locate the decimal point in products by mental caleuls-
tion or by inspection which is the fastest and simplest way to determine the
loeation of the decimal point. The following tabulation shows how this is

e |
APPROXIMATE THE PRODUCT BY SUBSTITUTING ROUNDED
NUMBERS HAVING THE SAME NUMBER
OF DECIMAL PLACES, SUCH AS:

i x 12 x5 =150 T44,

| S 8 L% 13 =15 I 4.4

1.2 x 12 Faxdi® = 1.5 .44

12 x 120 iD= 150 = 1500 1440,

F20 = 1.2 150 x 1 = 150 144,

120 = 120 100 x 150 = 15000 1 4400,

Da each of the following problems using the D and Cl scales then

write your snswers in the space provided. When the problems are com:

S

———

pleted, check each one by using the D and C scales. In using the D and C
scales you will ind some problems require the left index of C set 1o D,
others will reqguire the right index. Check your answers with the answers in
the back of the book.

EXERCISE 1
Ii Il = .7 = 8y 425z 12=_______________
2) 9=xl3= V. LDl x 00 =
3; 4 x 3 = 8) 3l4x5=
4 195 x .5 = Fr——— 9y % x 140 =
Ry =-—- ... . Bp hxlSe o - &
If Mr. Jones' mutomobile is capable of traveling 15.5 miles on one
i::::;:t of gasoline, how many miles will it travel after using 16 gallons of
e ine?

This problem can be quickly and accurately solved by using the slide
rule For multiplying 15.5 = 16, The answer is read two, four, sight. s it 2.48
or 14.8 ar 248 or 2480 or 24,8007 There is no need for guessing: the cor-
rect angwer can be selecied from the above walues by mental caleculation by
substituting rounded numbers in place of those given. For example, suppose
the car traveled oanly 10 miles per gallon (10 2 16 = 160) or suppose it
traveled 20 miles per gallon [ 20 x 16 = 310}, Either of these estimated
values point to 248 as being the correct product.

If you make an error in pointing off the decimal place in your answer
by only ene place, your answer will be |0 times too large or it will be 10
times too small. Therelore, the estimating necessary For you to do need not
be very close for practical purposes,

Estimating products is good mental exercise, it aids your understand-
ing of numerical values and it adds conhdence to your ability o use the
plide rule to its fullest extent.

Turn back to EXERCISE | and cover the products you wrote in the
spaces provided, Did wou first estimate the product you were seeking, or
did you do the multiplication hrst? [i fa better to estimate Arst. There are
different ways of making an estimate, some of which are given here:

1} 11 2.7 = that is about 11 x | or 11, This is a pretty rough esti-

mate but it is much closer to the correct answer 7.7 than .77 or
17 which are two examples of an incorrectly placed decimal
point.
2 90 =x 1.3 = mbeut 100
3} 4 x 21 = aboui B0
4) 195 x.5 = shout 1, of 20 or 10
5). 003 x 155 = 150
2003
450
6) 42.5x.12 = about | /8 of 40 ox 5
7 LO6 z 002 = ghout | = 002 or 002
B) J3l4x5=about5xIorld
Q) 95 x 140 = about 100 = 140 or 14000

10) .24 x.15 = shout 1§ = .16 or .04

It matters not just how you do your estimating of the product but if
in doubt — write figures accurately to the decimal place and substitute ap-
proximate values, then multiply as shown in example ) abowve.
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EXERCISE .

When doing the following multiplication problems, estimate the prod-
wct first then use your slide rule to determine the correct answer. Practice
using both the C and Tl scales. Sometimes it is possible to read the scale to
four places quite accurately, provided the number to be read is between the
left index and 2. The products to this list of problems is found in the back
of the book,

1) .785%4 = 36.73 6) 3.28 x 395
2) 8317 x .00034 7) .031 = 008
3y 11416 x 56,25 8) 75x.75

4) 322 x 73 9] 963 x 4022
5) 9915 x V. 10) 132 x .8375

|6, DIVISION OF DECIMALS.  Following are hive equations which
show the value of o dollar equalized with familinr denominations of coins:

ONE DOLLAR  (1.00) EQUALS  2.HALF-DOLLARS (2x.30)

4-QUARTERS 4x.25)
10-DIMES [ S
2N-NICKELS (20 x .05)
[ 00-PENNIES (1on x .01}

Esch of the above equations can be proved to be accurate by division

CAY IF 1,00 1a divided by 2, the answer or gquotient is .50 — in this case

1.00k is the DIVIDEND. I is the DIVISOR and .50 is the QUOTIENT.

{B) On the other hand, il .00 i divided by .50, .50 is the DIVISOR and
2 ia the QUOTIENT. These problems are written as follows:

{A) (8)
50 QUOTIENT 2, QUOTIENT
DIVISOR 2 § 100 DIVIBEND DIVISOR .50 } 1.00a DIVIDEND

In problem [(A)Y the divisor (2) is & whole number, therélore THE DE.C].:
MAL POINT IN THE QUOTIENT IS LOCATED DIRECTLY ABOVE
THE DECIMAL PDINT IN THE DIVIDEND as shown in the sxample
In problem (B) the divisor (.50) is a decimal. Motice that the decimal
point in the guotient is not directly above the decimal point in the dividend.
Here is the rule 10 follow for determining the decimal place in the quotient
when the divisor is a decimal: PLACE A CARET ( A ) TO THE RIGHT
OF THE DECIMAL PQINT IN THE DIVIDEND THE SAME NUMBER
OF PLACES AS THERE ARE DECIMAL PLACES IN THE DIVISOR.
THEN MAREK THE DECIMAL POINT IN THE QUOTIENT DIRECTLY
ABOVE THE CARET.

Remember that the decimal point in the guotieni 18 directly above the
decimal point in the dividend when the divisor is a whole number.

Remember to mark the dividend with a caret { A )} for indicating
the decimal point in the quotient when the divisor is a decimal — the caret
{ A ) will be marked as many places o the right of the decmal point i
the dividend as there are decimal places in the divisor,

Following are three examples of division for showing the application
of the rules for pointing off the decimal place in the guobient.

{C) () (E)
Dhivisos Divisar Divisar
Whole Number One Decimal mlu Four Decimal Places
1 ; (1]
25 }_1'5?.‘4‘}‘. 3.2 T TI0.0A 1.0012 mﬂ‘n‘ A
i28 N4
— T

Division problems can be checked for sccuracy by multipbication, Divisor
times quotient equals dividend.
25 3.2 1.0012

If an automobile used 16 gallons of gasoline on a trip of 296 miles,
what was the average miles per gallon of gasoline?
DIVIDEND 296 —— DIVISOR 16 = QUOTIENT
the problem may also be written

DIVIDEND 296

—_——— = DQUOTIENT (in miles per gallon}

DIVISOR 16
To use the slide rule for this problem of division — o 296 oo D, set 16
on . Head the quotient one, eight, five on [} under the left index of C.
18.5 is the guotient.

The following exercise shows the records of ten different automobiles,

The dividend shows the numhber of miles traveled and the divisor shows the
number of gallons of gasoline vsed. Determine the average miles per gallon
attained by each of the automobiles. Theck wour answers with those in the
back of the boal.

EXERCISE 3

495 904

1) — B} =
313 54
3025 1545

) = 7) 7
142 72.6
673 i

1) = &) o
43.3 638
960M) 1 740

4) = ) =
503 96,2
RN 1003

5) = 10) =
50 608

The slide rule makes easy the work of doing problems in long division,
however one must be careful in porting off the decimal places in the guo-
tient. A reasonably close estimate of the quotieni can be determined by in-

tion in some of the problems in the following exercise, for example

}oo19.26 and B) 333 may respectively be rounded to read 18

—_— —_ =0

2.14 55 2
and 300 In other problems such as 23 0136 and 10) 3, 386 T1H)
a0 MLE ] 795

estimating the quotient s conmderably more difficult, By wniting thess prob-
lems in the ususl form for division, the exact number of decimal places in

the gquotient can be quickly determined. for example 21 0D8 T 0T34 6
this shows that the frst number of the guotient will be one place to the lek

_— ] ==



the decimal point. In prul:ltm 1y 795 ) ;3!;.’5“. it is shown
t the first number of the quotient will he above the & in the dividend

in four places to the left of the decimal point in the guotient,
solving the problems in the following exercise, wrile the guotient

Ef"‘

from the figures read from the scale of your slide rule, then place the deci-
mal point from inspection of the pcmhlum_ Go through as many of the
ems as possible painting off the quotient by inspection.
EXERCISE 4
19.47 29.12
¥} = &) =
2.14 371
A1 36 1B.75
1 = 7) -
08 Hi
320 333
3 - 8) =
12.8 55
183 213
4) = 9) =
8,05 433
5.43 3,386, 700
5) - 1) =
B2 i 5

Fallowing are some suggestions which may be helpful in estimating
the guotient. In problem 2} For example, the guotient would not be
changed if both dividend and divisor are multiplied by the same number.

o0 x 0136 13.6 13.6

. the guotient of = is the same

Here is proof: =
10D x 008 B

D136
[To multiply the dividend and divisor by 1000,
Rulil.
simply move the decimal point three places to the right in esch of them

0136 135
therefore becomes —— which resilts in an easier problem from
which to estimate ithe guotient. )

0ns B.0

17. FRACTIONS are used to identify a part of a unit. A piece of pie
is an example of & fraction, The fraction identifying the piece of pie may
be 14 or | /6 or other fraction. The fraction describes piece or part of
the whole. For example, I means that the whole is 4 times as lnrge as the
part identified as 1. "Il'l:'pi:l.u1,|"ﬁ the whaole is & times as large as the
part. Fractions as 1o and 1/6 and all others whose values are less
than 1. are called PROPER FRACTIONS. IMPROPER FRACTIONS are
those such as 9/9, 5/4, 8/3, /1 etc. whose values are equal lo or
than 1. All fractions are symbols of division: 1 means 1 = 4, | /6 means
| = &. There are two erms o & frachon; Il'l! NUMERATOR above the
line and the DENOMINATOR below the line. A PROPER FRACTION
therefore is one in which the NUMERATOR i un.l!,u than the DENOMI-
NATOR. An IMPROPER FRACTION is one in which the NUMERATOR
in equal to or greater than the DENOMINATOR.

as the quotient of

—_— i —

sk 4 bl

Coins may be expressed ns fractions of a dollar as well as decimal
parts of & dollar:

| Penny —ml dollar = | 4 100 = .00
| Nickel = _1L " =1 20= .05
I Drinne = ;E_ = | == 10 = ,10
| Quarter = | =1+ 4= 25
I Hali-Daollar =_§_ o=l 5 1= 50
| Dollar = _L = |« | = 100

I
18. WORK WITH FRACTIONS,
A fraction may be changed to a decimal by dividing the numerator by

the denominator, for example. TJ_* 20 ) fﬁ therefore _] = .05

100
The value of a Iraction is not cheaged when both numerator and de-
nominator are multiplied by the same number, for example:

=l 12 oyl Theelore L AL =.25

36
2 40
240
~ One fraction may be divided by another by inverting the terms of the
divisor and multiplying, for example:

n?ll"!""r“:]'ﬁ'l'%:}%_'ﬁ m]_ﬁ%ni

40
| 00

: 1 .00
This prnlﬂllm_j_.?_ -t an%,_;._{_muy be solved by substituting the deci-

mal {5} for the dividend %} for example .
=

The value of a fraction is not changed when both numerator and de-
nominator are divided by the snme number, for example

f++= 1 m)‘Tﬁi?r .nnrzrﬁi-
A
5 00

==

o
100

therefore 25 _ 3 _

Thu li:iinWmﬁ problem is taken from the Ind example from exercise 4.
This problem may also be written 0136 54— .008

o ol



1f both the dividend and the divisar of this problem were written as frac-
tions, the problem would he |5a, =

The rule for dividing one fraction by another is: INVERT THE TERMS
OF THE DIVISOR AND MULTIPLY.

Prablem Divisor  lnverted Cancellation Answer

17
robh =+ vl = ol =29 = sl + P45

Cancellation was used in the above problem to simplify the terms of the
fractions. The numerator | 36 was divided by the denominater 8, also the
denominator 10,000 was divided by the numerator 1,000, If cancellation
had not been used the results of the problem would he [ 36,000 which, of

course results in the same answer, |.7.

19. MULTIPLICATION OF FRACTIONS. Multiply IE X _,E

x 2
solution: |§ DY SO ) - A5 answer
x 20, J0fy ~ 700y Iiiiﬁnn
3
200

use of cancellation simplifies the problem, thus:

3
_!g_: =-I—ﬁ'= A5 answer

Solve this problem by the use of the slide rule. To 15 an D, set 7 on
CL Move the indicator to the left index of C. Set 35 on C to the hair-line.
Move the indicator 1o the right index of C, Set 210 on C to the hair-line
then read one, five on D under the left index of C, To determine the plac-
ing of the decimal point in the product think of 15,/35 as about 1/2, think
af 7720 as about | /3. The approximate product is therefore about 1/2 =
1/3 or 1 /6 which is about .17. Anocther thought regarding the estimated
product is to think of 15/35 as about .5 and 7/20 as about 3. The eati-
mated product would then be .5 x .3 or .15. Each of the estimates of
products indicate that the correct answer would be .15,

In following the instructions for using the slide rule for multiplying
15 x 7 as given above, 15 was multiplied by 7 and that product (re-
35 x 20

member that you were not instructed to read that product) was divided by
35 and the guotient thus obtsined was divided by 20. Using the slide rule
for combinations of multiplication and division has » big advantage over
arithmetical methods because neither a product nor & guotient need be de-
termined until after the last operation is completed. Again referring to the
above problem e and to the instructions given for the use of the
x
slide rule, the steps taken to solve the problem were these:
155 7 4 35 = 20 = .15,

— 14—

This problem cen also be solved by umnng only the C and D scales
To 15 on D, set 35 on C. Move the indicator to 7 on C, set 20 on C to the
indicator then read one, five on [ under the left index of C The steps
thus taken were 15 == 35 = 7 = 20/ = .15,

Another way for obtaining the same product is by the combination of
operations 7 =~ 35 =— 2 x 15. To 7 on D, set 35 on C. Move the indi-
cator to the left index of ©. Set 20 to the indicator. Maowve the indicator to
153 on C and read 15 on D) under the hair-line,

Estimate the produet in each of the problems given in Exercise 5 be-
fore using the slide rule for determining the exact answer. When the answer
in found by use of the slide rule, check your work by using a different
mieans For obtaining the answer. For example, if vou used the Cl scale for
multiplication the hrst time, check your work by doing multiplication by
use of the T scale. Correct answers will be found in the back of the hook.

SE 5
170 x 4 117 = .88
1) = 6) =
3 13.2x130
3= 18 22 =7
2) = 7) =
B x 77 ox 002
16 = 108 ixbx 10
3) = 8) -
q 4 x 2
72 x 3.14 144
4 = %) %=
J85 x: 12 &l
96 x 3 144 x B4

3) = 1) -
&6x B i6
0. RATIO AND PROPORTION. A ratio is used 1o show the

relntionship of two numbers. A fraction such as 1/3 shows the ratio of
It 3, The matio of 50 to 5 may be written as & fraction 50/5,

A six-ounce can of tomato juice costs 3¢, The ratio of cost 1o quantity
may be stated 5 to & or 5 /6. The ratic may also be inverted to quantity to
costs whereby the ratio would then be & to 5 or /5.

Proportion shows the equality of two ratios. If, for example. a 6-ounce
can ol tomato juice cost 5c. 10c would buy |2-ounces, These two ratios,
610 5 and 12 1w 10 are proportional to ench other. The usual form for
wﬁﬁ“Prnhlum of ratio and proportion is this: 6 : 5 = 12 1 10, |t is read,
Gis to 3 as |2 is to 10, There are two important ermes to problems of o

and proportion, they are the MEANS and the EXTREMES. In the problem
EXTREMES
s ﬁ i 10" the outside hgures are the EXTREMES and

MEANS

the inside figures are the MEANS. In all problems of ratio and proportion.
THE PRODUCT OF THE MEANS 15 EQUAL TO THE PR OF
THE EXTREEMES.

21. S0OLVING PROBLEMS BY RATIO AND PROPORTION,

How much will 201 pounds of nails cost if 5 pounds cost 60c? In this
prn.bltm, there ia one known rato which s 3 1o . The second ratio = 20
to (how many cents? ) The problem is expressed:

ER, v




5 ia to 60 as 20 is to (how many cents? )
written, it is thus:

5 : 60 = 20 : x (x is substituted for the unknown quantity )

To solve this problem. the rule for matio and proportion must be applied:
THE PRODUCT OF THE MEANS 1S EQUAL TO THE FRO OF
THE EXTREMES. Therefore 5 times x = 60 times 20
S x= 12100
= 1200 =2-7%
x = 240

The slide rule is ever so convenient for solving problems of propor-
tion. To use the stide rule for the problem 5 : 60 = 20 : x, set 5 on C to
60 on . Move the indicator to llfl on C and read 240 on D, In this prob-
lem you have used C and D for showing the ratic of 5 to 60. The C scale
shows 5 pounds set directly above 60c on the D scale. In this problem.
every figure on C represents pounds and every figure on [ represents cents.

An automobile travels 2 miles in 3 minutes. How far will it travel in
0 minutes? Solution: To 3 on D, set 2 on C. Move the indicator to 9 on
D and sead 6 on C. Observe that the C scale in this problem represents
miles and the D seale represents minutes.

The same results will be obtained by inverting the ratio: set 3 on C to
7 on . Move the indicator to 9 on C and read 6 on D. In this case the C
scale represents minutes and the D scale represents miles.

How much will 9.5 tons of coal cost if 13 tons cost 143 dollars? To
143 an D, set 13 on C. (Remember, the C scale uEr“:nI: tons and the [
scale represents dollars.) Move the indicator to 9.5 on C and read 104.5
on [ under the hairline. ls this confusing? When 13 on C s set to !-‘3_1:“1
D, 9.5 on C will be beyond the right index of D, therefore it will be im-
possible to read D under 9.5 on C. Here are the steps to take: Move the
indicator to the left index of C. Then move the slide to the left so that
its right index is set to the hair-line. Now move the indicator to 9.3 on C
and read 104.5 on [0

The Cl scale may be convenient to use for this problem. To 143 on D.
set 13 on C. Move the indicator to the left index of C and notice that | ton
on C is set to 11 dollars on . Therefore, | ton of coal costs 11 dollars;
95 tons would cost 9.5 x | 1. Complete this problem by setting 9.5 on Cl
to 11 on D then read 104.5 on D under the left index of CI.

Use the instructions given above for solving the following problems of

matio and proportion.
EXERCISE 6

13 How much will 5 quarts of oil cost if 2 quarts cost $1.107 -

2} A steel mail weighing 384 pounds is 12 feet long. How much will a
similar rail weigh if its length s 33 feet) _

3} How much should a 6.5 ounce jar of paste cost if a 3.5 ounce jar
cost $.567

4) U 5 gallons of gasoline cost $1.60. how many gallons can be pur-
chased [or 55,607

5) A man walks 5.75 miles in 8 hours. At the same mte of speed, how
many hours would it take him to walk 3 :Enlln'.i .

6) A pump delivers 7500 gallons of water in 60 minutes. How many
minutes will it take the pump to fill & mnk having a capacity of
27,500 gallons?

— I —

7) 123 boelts weigh .75 pounds. How many bolts of the same size
would be contained in b pounds?
8) How many bags of cement will be required lor 28 cubic feet of con-
creie if 3.5 bags were used for 12 cubic feet of concrete?
%) Two kilograms s equal to 4.4 pounds. How many kilograms are there
in 12 pounds?
10} Hwh would 12 bags of potatoes weigh if 18 bags weigh 196
pounds?
Answers 1o these guestions will be found in the back of the book.

21, INVERSE PROPORTION. The preceding instructions for pro-
artion have dealt with direct proportion. An example of direct proportion
ollows: Two balls weigh 3 pounds. How many hlﬁl will it tnke to wei

b pounds? o :
A= x 3

Using the slide rule For this problem: 1o 3 on D, set 2 on C. Owver & on 1
read 4 on C. Observe that in this problem of DIRECT PROPORTION, the
C scale represented balls and ihe E‘-l scale represented pounde

Study the following problem of INVERSE PROPORTION: Two men
can compléte & certain job in 8 daye. How many days will it take four men
to complete the job? é)‘bﬁumlj'. our men can do the job in 15 the time
required for two men. Writing this problem in mtioc and proportion. it
becomes:

i 2=81x
Applying the rule for mtioc and proportion: THE PRODUCT OF THE
MEANS I5 EQUAL TO THE EHDDUI;:; OF THE EXTREMES.
x
= 4

x

Use the slide rule to solve this problem. To 2 on D, set 4 on C. Under &
on C. rend 4 on . Observe that the C scale represented men in the first
ratio (4) and days (B) in the second ratio, Therefore in this problem of
INVERSE RATIO C has been used to represent men in one rafio and days
in the other ratio.

23. USE OF ] 3CALE IN SOLVING PROBLEMS OF INVERSE
PROPORTION, An automaobile traveling 60 miles per hour reaches its
destination in |12 minutes. What would have been the rate of speed in miles
per hour il the trip had been made in 16 minutes? To 60 on D, set 12 on
Cl, Under 16 on Cl, read 45 on D, In this problem of INVERSE PRO-
PORTION, the Cl {C Inverted) scale represents minutes, the D scale rep-
resents MPH. It is not necessary to write this problem to solve it, however
it in important to understand just how the ’]i‘erh has been used for the

calculations.
16 : 12 = 60 : =
16 x = T2
x = 43

In following the operations of the alide rule in the above problem, Cl and
D were used to multiply 12 x 60, The product of 12 x 60 (720) was
divided by 16 by means of the Cl and [} scales. Here, for the first time, the
sciales of Cl and [ have bheen used for division. You were instrucied under
paragraph 16 to use C and D seales for division. Here is how Cl and D
scales are used to divide B by 2. To B on D, sei the nght index of C]
Under 2 on Cl read 4 on D.

— 1T —



24, PRACTICAL PROBLEMS IN PROPORTION. The fuli.uwi?
exercise lists problems in both DIRECT AND INVERSE PROPORTION
Lse the C and D scales for solving problems of direct proportion and use
Cl and D scales for those of inverse proportion. As you decide which of
the following problems of proportion are direct or inverse, mel might he
helped by thinking — MORE PIECES MEANS MORE POUNDS; FEWER
PIECES MEANS FEWER POUNDS — that is DIRECT, But, when MORE
M%@EAHS LESS TIME, or LESS MEN MEANS MORE TIME — that
is ~RSE.

EXERCISE 7

Iy A lot of 250 pieces of stone weighs 020 pounds. How many
pounds would 375 pieces of stone weigh?

2}  An army depot hans supplies for 2000 men for 90 days. If 1200 are
shipped out, how many days will the supplies last the remaining
800 men?

3) Four trucks haul 175 tons of stone in 8 hours. How many hours
would it take 3 trucks to do the job?

4) A construction job can be completed in 60 days with a crew of 32
men. How many men are required to complete the job in 24 days?

5)  IF 5 bags of cement cost $6.25. how much will 60 bags cost?

6) A pump having a capacity for pumping |10 gallons per minute will
ﬁ:llmlj ul.}u'k in IEE-E- hours. How many hours would it take a pump
having 85 gallons per minute capacity to fill the tank?

7)1 a supply of gasoline is sufficient to Fuel 150 planes for 30 days.
how many planes could be fueled for 50 days?

B} If $6.00 pays for the cost of 1B.5 gallons of gasoline. how many
gallons can be purchased for §3.007

9} A large gear is engaged with a small gear. If the large gear has 160
teeth and turns & revolutions per minute, how many revolutions per
minute will the small gear turn if the small gear has 24 teeth?

I0)  An electric motor is used to turn a circular saw, The belt pulley on
the motor is 5.75"" diameter and the belt pulley on the saw is 3.15
diameter, What is the RPM of the saw if the motor RPM i 17503

11}y a0 ton Skip requires a 150 H.P. motor for hoisting, how much
H.P. is required for hoisting a similar Skip weighing |2 tons?

12) 1 90 seconds are required for a 150 H.P. motor to host a 10 ton
Skip, how many seconds will it require for 150 H.P. motor to hoist
a 12 ton Skip?

25. RECIPROCALS. A reciprocal of a number is the guotient of

I divided by that number. For example, the reciprocal of | —__I_ = |

il g

2
=l = 0F:
i3

26, USING RECIPROCALS, It is sometimes necessary to know

the percen of parts making up a whaole. Suppose, for instance, it was
AECEEshry l:tmw the percentage of three parts of & concrete mix.

— i —

CUBIC FEET CU. FT. %
Cement .25 | 5.6
Sand 2.50 31.3
Stone 4 .25 53.1
Total 8.00 100.0%%

Here is the arithmetic necessary for determining the percentage of
cement, sand and stone from the above problem:

IEE x 100 = 15.6
ﬁfig x 100 = 313

25 x 100 = _53.
350 T00.07%

Anu-‘l‘h;r method for delermining the percentages is io hnd the recipro-
eal of 8 and multiply its reciprocal by the number of cubic feet in each
part times 100,

i |
B

20
16
41
40
A25 = 1,25 2 100 = 15
A25 2 2,50 x 100 3.
A2 =

]
3
425 z 100 = 531

.00 TR

+  The following exercise shows 100 weights totaling 718.7 pounds. De-
termine, by use of the slide rule, the perceninge of each weight. Set 718.7
on T to the night index of D. {On D, under the lelt index of T is the re-
ciprocal of 718.7 — DO NOT BOTHER TO READ IT — go ahead with
the next step in the problem.) Move the indicator to 627 on C and read
B7 on D under the hairline. Point off 87 by inspection. (The total pounds
in the whole amounts to 7I8.7, One percent of the total would amount to
T 187 pounds. 62,7 pounds the frst weight given, s about B tmes as
much as |5;, therefore, paint off 87 at B.7%5.) Mext, move the indicator
along to other weights on C such as 38.2, 21.6, eic. and read the percentage
from D under each of the weights set to on C. Only two of the [0} weights
on L owill be bevond the right index of [ The percentage for these two
can be found after mowing the nght index of T 1o the exact position the
left index occupies (over 139 on D). Check your answers with those in
the back of the book,

EXERCISE B
POUNDS WT. %
1} 62.7 8.7
2) 18,2
3; 21.56 A e
4 51.4 _—
53 1000 e SR
f) 729 i ———

e



7) 114.0 s
8) B2.6 S
9) 70.3 -
10) 105.0

Total T18.7 100.0%

In problems such as the one above, the sum of the percentages does
not abways add to exactly 100,07 due to the dropping of the 3rd place
hgures. Llsually, howewer, the total will be 99,9 o parhaps 1001 in which
case an adjustment is made by adding .| 5 or subtracting .17% from one of
the percentages of higher values such as 15.9 or 14.6,

27. SQUARES AND SQUARE ROOTS. The square of a number
is the product of & number multiplied by iself. 16 s the square of 4, 4 s
the square root of |6,

Squaring & number can be done very easily with the slide rule —
simply multiply & number by itsell, for example:

the aquare of 5 = 25 {5 x 5)

the sguare of 60 i 3600 (&0 = &0)

| The sguare root of a number can be determined by use of Cl and D
scales.
Problem: Find the sguare root of 4 {written VT = ). Solution: Set
the RIGHT index of Cl to 4 on D. Move the indicator Lo the left of the Cl
index until it aligns with like sumbers on both Cl and D (And 2 as the
scpuare root of 4],

What is the sguare root of 64 ( Y64)? Set the LEFT index of Cl to
64 on ). Move the indicator to the right of the Cl index and find B on
both Cl and [ aligns with the hair-line. B then is the square root of 64,

In the following exercise SET THE LEFT INDEX OF Cl TO ALL
NUMBERS WHOSE WHOLE MUMBERS ARE IN MULTIPLES OF 2,
such a8 in problems 5) and 6). [F THE NUMBER 1S A DECIMAL SET
THE LEFT INDEX OF ClI TO ALL SUCH NUMBERS WHOSE CIPHERS
(s} TO THE RICGHT OF THE DECIMAL POINT ARE NONE OR IN
MULTIPLES OF 2. such as in problems 1), 2) and 4).

SET THE RIGHT INDEX OF Cl TO ALL OTHER NUMBERS.

Extract the square root of each of the numbers in the following exer-
cise by using the Ol and D scales of your shide rule,

EXERCISE 9
1) e R 6) Vad =
1) Y = — 7) =
) e 8) N —
) Al = —— q) E S —
e . — AT S
Check your answers with those in the back of the book,
EXERCISE 10
BOWLING

Determine the average number of pina for the |10 bowlers listed be-
Iln;r.. To T[ciul Pina on [, set total games on C, Read the average under the
index on [

Total Pina Games Average Total Pins Games Average

) 3596 27 e 6) 4169 27
2) 124 30 e 1) 4487 27 =
3 4407 30 &) 3595 24 b N

4) 40149 24 SSE 9‘; 3597 21 P, O
5) 3933 30 = in 4164 30 e R
EXERCISE 11
BASKETBALL

MNumber Shaots Goals % Free Throw Free Throws ‘%
Player At Basket Made Made Attempts Made Made
1) f 3 12 E1]
2) 38 1a = B 7 i
1) 17 5 = 3 2 e
4) 23 f = i B ==
5) 12 4 L 9 B -
EXERCISE 12
BASEBALL BATTING AVERAGES
(A perfect hitter bats |00
Teo Times at bat on [, set muomber of hits on C. Read batting average
on [ under the C in
Times Number Times MNumber
Player At Bat Of Hits Awverage Player At Bat Of Hits Average
| 81 24 Az 6) 77 20 i 2
) i e 7) 23 =
3) a7 27 i B i 20 L
45 82 ) e 9} 75 24 =
5y 79 = 1l 53 17 =

a) How many 9 sguare floor tiles are needed to cover the floors
of rooms given below? b} If 6" sguare tiles are used, how many of
them will be required ? !

MNOTE: one % x 97 tile = 81 pg. inches IE‘] = 2625 5q. Fu

one &' & 6 tile = 36 s, inches. = .25 Sq. Fu.

voe sguare foot = 12 1 12 = 144 aquare inches
To solve a) by use of the slide rule, in problem 1) To 8 on D, set 13.5 on
Cl, Move the indicator to the index of Cl. Set .5625 on C ta the hair-line,
then read 192 on D under the left index of CL

n) b)

Size of Room 9" tile req'd. 6" tile reg'd.
1) & 135 = S
?; I = 12" S el o, P
3 L5 w1y — R
4) 12 x 14 S ==
3% 0.5 = 11,25 ——
6] b x b

EXERCISE 14

Carpets Id by the sguare yard, One square yard = 3 ft. x 3 fr. =
9 pquucrprut_mﬂn:\nw fHany :qul." yards of carpet are needed to foor the

rooms listed below.
Size of Room Sq. Yds. Req'd. Size of Room Sq. Yds Reg'd

§ P A 4 165 x 17
—— b [



21 16 x 18 n 5 |2 195
e A -l J S R — i) 13 =155 -
EXERCISE 15
WIND PRESSURE

p = pounts per square foot of surface
V = velocity of wind, miles per hour
p = (104 V2

Find the pressure in pounds on a surface having an area of one sguare foot
exerted by the wind blowing at 15 miles per hour,

p= 4 x 15 x15

p = 004 x 225

= .9 pounds

In using the slide rule for this problem: set 15 on Cl to 15 on . Move the
indicator to the Cl index, Set 4 on Ol to the hair-line, then read 9 on the
[ scale under the index. Use the slide rule for determining the pounds per
square fool resulting from wind velocities as listed below:
Wind Velooty  Pounds Wind Velocity Pounds
Miles Per Hour S3q. FL. Miles Per Hour Fr

1) 20 i 4) il

2) 35 = 5) 75 W=

3) 45 f) 100
EXERCISE 16

WATER PRESSURE

A cubic foot of water weighs about 62,4 pounds, If a vessel 12" high
x 12" wide x 12" deep (contents | cubic foot) is hlled with water, ﬂ'ﬂ.:
water will exert a pressure of 62.4 pounds on the bottom of the vessel,
The bottom of the vessel has an area of 12 2 12 = 144 square inches. The
pressure on each square inch of the bottom is 62,4 = 433 pounds. There-

144
fore, one foot head of water {the head in this case. is the distance from the
bottom of the vessel to the water level} is equal to a pressure of 433
pounds per sguare inch.

Lise the slide rule For binding the equivelent pressure in pounds per
square inch for each of the water heads given helow. Note: To fnd the
pressure, equivalent o & 3 oot head of water, set the right index of C to
433 on . Move the indicator to 3 on © and read 1.3 on [

Lba:. Pes Lba. Per
Fi. Hend 2. In. Fr. Head 5q. In,
13 5 il 6] fus i
2} |7 71 41 i
3 B | L3 ?
4) in i 9) B0
5} Fil] : 1417 5100 i
EXERCISE 17
CIRCLES

The circumfierence of & circle is equal to its diameter multiplied by
T 1416 The number 3. 1416 s called pi and is wiitien .

The ares of & circle 5 equal to the square of s dismeter multiplied
by TB54.
The circumference of a 6 diameter circle bxdldle I8 85"
The area of a 6" diameter circle = 6 x 6 x 7854 = 2827 »q. in.

— 211 —

Use the slide rule for calenlating the circumference and area of each
af the Inl]_m-ﬂng cirches:

ia. Cir. Area Dhia. Cir. Area
1) 0 i 4) 39 =0l
2} 14 A R 5 Y m = ==
3) TE S 6} i2 B =——°C
EXERCISE 18
TRIANGLES

The hgure below represents o right triangle. |t has a base AB, side BC
and the hypotenuse AC. The side BC is sguare with the base AB. and
forma a ) degres or right angle with it
C

10 5

A B
)

The right iriangle is sometimes used in construction work for squaring
one line from another by mecsurements, The base AR iz mensured off &t
B feet. The point C is established by the intersection of & messurement of
& feet from point B and » measurement of 10 feet from point A. Therefore
the 3 sides, B [eel, & [eel and 10 feet make a right triangle.

The trisngle in the Agure above may be made larger or smaller by
direct proportion of its sides, Suppose it is desired that AC should be 50
fest or 3 times na long ma shown in ihe hgure, then AB will be 40 feer
{3 x 8) and BC will be 30 feet (5 x b).

If two sides of & right triangle are known, the third side can be com-
puted. Assume side AB to be 20 and side BC to be 15, Find the length of

aside AC
AL = IR SET
AC = Y4 &2
AC = W13
AC = 25

The above problem has been solved by the rule; THE HYPOTENLSE
OF A RIGHT TRIANGLE IS EQUAL TQ THE SQUARE ROOT OF
THE sUM OF THE SQUARES OF ITS SIDES.

AN UNMKENOWN SIDE OF A RIGHT TRIANGLE IS EQUAL TO
THE SQUARE ROODT OF THE SQUARE DF THE HYPOTENUSE
MINLS THE SQUARE OF THE KNOWN SIDE.

AB = 'A[?-E

AR = V5.

AB = Vo625 - 115
{1

AB
AB

Similarly BC =2

ABBA
(38




b MOTE: Reler to paragraph 27 For instructions for

finding the square root of & number then
proceed to hnd the length of the sides in

1 the tahle below:
Side Side Side
a b e
13 7.8 24 =
Fi n ——_ 52
EXERCISE 18
APPROXIMATE EQUIVALENT

HOUSEHOLD MEASUREMENTS
Use your slide rule for determining the equivalents that are not shown
in the table below. Check vour answers with those in the back of the book.
Clunces Tea- Takle-
Water Sp-n;um Spoons Cups Pints Quarts.  Gallons

_— Li]

= O
[ 3%
(5]

lh_;‘
Pl i

5
I

128

A detergent is to be added to water at & ratio of | to 200; one pari
delergent to 200 parts of water, How much detergent should be added to
1.5 gallons of water at the ratio of | w 2003

25 % 178 ounces = 320 ounces of waler
_%En.g_= 1.6 ounces of detergent required.
I the table above is completed, |.6 ounces can be converted to tea-

spoons of iablespoons.
EXERCISE 20
AUTOMORBILE TIRES

A careful inspection of 4 bires removed from an automohile revealed
that the maximum wear on one tire was 3679 and the minimum wear
shown by another tire was only 141 oo If the tires had been periodically
switched, it is reasonable to assume that the wear on each tire would be an
average of minimum and mazimum wWear of

2 = 20.25%
The life expectancy of the average tire, from the above, = 005 less
20.25% = 79.75% while the life expectancy of the tire of maximum wear
is equal to 1007 less 36 = 647,

If the life of a tire 15 30,000 miles when periodically switched, what
would be the mileage of the tire that had not been swilched and showed
maximum wear? By ratio and proportion: 7975 1 30,000 = 64 : x

x = 24,100
In using the slide rule for this problem: Te 3 on D, set 7975 on C. Under
64 on read 241 on [,
Using the ratio as given above, what is the value of x if

1y 20,000 miles is the life of tires that are swilched.

— 14 —

an C
i e

21 35,000 miles is the life al tires that are switched,

3} 45,000 miles ia the life of tires that pre switched,

4)  An automobile manufacturer recormmends that tires be rotated
every 250 miles. [f the life of 4 tires, when rotated or switched. is 37,500
J'.l:LIltE what would be the life expectancy of 5 bires when rotated as recom-
mended?

_i_: A0S —

EXERCISE 21
If the wheels of an automohile are 28" in diameter, how many revo-
lutions per minute (RPM] will the wheels turn when the automobile is
driven at the rate of 50 miles per hour?
1 mile = 5280 feet

I hour = 60 minutes
e = 2.33 feet
23% x 30416 = 7.33 feet circumference of wheel
RPM = 50
x
RPM = &00

To uise the alide rule for this problem: Set the right index of C to 5 on D,
move the indicator to 328 on C. Set b on C to the indicator Move the indi-
cator to the right index of C. Set 733 on € to the hair-line. Read & on D
under the C index.
What is the RPFM of wheels of 28" diameter on automohiles traveling
) 401 miles per haour?
¥} B miles per hour?
) B miles per hour?
¥ VMY miles per hour?
EXERCISE 22
CENTRIFUCAL FORCE
Whesl balapcing machines, as wsed by automobile mechanics, will
automatically determine the position and amount of weigh! necessary to
balance a wheel. The formula for centrifugal foree given below can be used
to show the elfect of ynbalanced wheels.
F=.00034W R N2
F = force in pounds
W = weight in pounds
R = radius in feet
M = revolutions per minibe
What is the centrifugal force caused by an unbalanced wheel turning
at 600 RPM if a balancing machine indicates that 5 ounces of weight is re-
guired to be attached to the wheel B from the wheel's center.
3 ounces = _126 = 33 ]:H'llll'ldl

8 inches = B = &7 Feet
12
F = 00034 W R M2
F = 00034 x .312 x .67 x 600 x &0
F = 25.6 pounds.
To use the slide rulei To 34 on [, ==t 317 on CL Move the indicator o 67
. Bet 36 on Cl to the hair-line. Read 256 on [ under the left index

— 25 —
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What would ke the force [(F) in the above problem if

1) the RPM = 72063
) the RPM = 9607
3) the RPM = 12003
EXERCISE 23
LUMBER

| Foot Board Measure (FBM) of lumber is equal to a piece that is
1" thick x 127 wide = 1'-07 Jong. In other words, one FBM = | sqjuaTE
foat, 1™ thick.

I'FEM = |"x 12" x |'-0"
12
| " x 4" x 140" = | x 2 x |4 = 9.33 FBM

Detlrmirl-t' the FEM in each of the I:u.“n“'ini itemne:
by I8 pen 27 x 47 x B'07
2) ldpes 2" x 4" x 12707
ipea 2 x6 2 160
32 pes. |7 x B = 12°-0)"
IFE 17 26" clear white pine salls for 20¢ per lineal foot. what is its cost

per 1000 FBM?

EXERCISE 24

SOLVING FOR TWO UNKNOWNS is more often done by the use
of Algebra. however, there are many problems having two unknowns that
ean be solved by simple arithmetic.

Problem: There were 100 adults and children in & theatre, The
adults paid 85c for admission and each child paid 50c. If the average paid
admiission was 57c, how many adults wete there? How many children?

There are three values of admission in the above problem: the maxi-
mum Bic, the minimum 50c and the average 57c. The average price of
admission is determined from all, or 100% of the admissions paid. there-
fore, less than 1007 paid 85¢c, and less than 1007 paid 50c.

The percent of minimum price admission 18 found by dividing the
difference between maximum and average by the difference between i

mum and minimum, for example: Eé = —% = B0 or -BOSH
el 11

The percentage of minimum price admission has been found o be A0
therefore the maximum price admission is equal to 100 minus B = 20r;
i tssion can be found by dividing

e
T il it

The percent of maximum price
the difference between average and minimum by the difference

maximum and minimum, for example: 57 — = 1?5 = 2 or 207
H.. 4

The percentage of maximum price admission has been found to be 20,
therefore the percentage of minimum price admission is equil o
100 — 20 = 805,

The percentages have been found to be 80 and 20; the number of
people representing these percentages is found by multiplying, vercent
timies lu::rnumhu of people:

B0 or BO-x 1) = &0
2L or (20Vx 10D = M)}

T or L0 100 = |00
Proof of the answers is given below:

— Al

T e

&

Mumber Price

Feople X Paid = Amount
B0 x 50 = 40,00
20 x A5 - 17.00

100 x 3 = $57.00

(*) The average (.37) is found by dividing the total amount in dallars
by the total number of people 57,00 = 57

To digress briefly — the form abave is used to prove that 57c is the aver-
age price of admission. A similar form is alten used for finding other un-
knowns — for example:

Suppose the problem were this: The average paid attendance was
37c. Twenty percent paid 85¢ each, how much did each of the others pay ?

o People = Price = ol
10 X 57 - $57.00
20 H _ .85 = | 7.00
Diifference an [*) - £400, 00

(*) .3.3. =50

The same rzluftll- will be attained if decimals are used for percentapes. thus:

x 57 - .57
20 x N. & = A7
Difference A0 x (%) = iy
[(*) .40 = .50
BT

Problem: Twao grades of coffec, valued at 72c and Bl per pound,
are mixed to make a grade whose value is 75¢ per pound. The supply of
Ble coffee is limited to |2 pounds. How many pounds of 72¢ coffee must

be used? How many pounds of 75¢ coffee will there be in the mixture)
Maximum ; M eximum A1

Subtract Average : Ei Minimum by
Difference i Diference 8

A5 = 625 = 62.5% the amount of 72c grade
N8

100% less 62.55% = 37.5% the amount ol 80c grade
37.5% = 11 pounds

RS =48 B e

ﬂ‘!

pounds  x ol
12 1 80 § %.60

45 g §7410

Tatal .

1} A city clerk’s office collected $13,000.00 from vehicle tax on
2500 automohiles. All of the B-cylinder automaobiles were taxed $6.00 sach
i1 iy s tnibd §5.00 k.

a) How many B.cylinder cars were there?

How many others were there?

Frove your answers,

Raw coal from a mine has an ash content of 157, The raw coal
L 3

Emount

VR - o
it " et

‘ = 17 =



is processed through s coal washing machine which is vsed bo remove im-

putities from the raw coal. After the coal s processed, the cleaned coal has

;H;ﬂ'l content of 109 and the impurities or refuse has an ash content of
2,

i; What is the percent of cleaned coal?
B} What iz the percent of refuse?

¢}  Prove your answers,

3) One US, gallon = 3.785 liters

Cne LS, gallon = 4 guarts
One quart = 946 liters
Cine liter. = 1,057 quarts
One liter = 1000 milliliters

A liquid of 2.84 specific gravity is to be mized with a liqgud of 1,58
specific gravity to make a liquid of 2.00 specific gravity. |f the quantity of
200 liguiel j= 2000 milliliters how many

a}  milliliters of 284 506G, are required?

b} milliliters of 1.58 5.C. are required ?

e)  check your answers.

4) How much water, having a specific gravity of .00 must be
mixed with how much alcohol having a specific gravity of .79 to make
1800 pilliliters of M) specific gravity liguid?

a)  milliliters of aleohol =

b} milliliters of water =

¢} prove your answers.

EXERCISE 25
PROPORTIONS AND QUANTITIES FOR CONCRETE
The amount of cement, sand and stone required for one cubic yard of
concrete for a 1 1 2 1 4 mix i given below:
6 bags cement = & cubic fest
A4 cu. yds sand = 12 cubic fest
89 cu. yds. stone = 74 cubic feet
From the above, the guantity of dry material necessary for one cubic yard
ol conerete is 42 cu, Ft (6 plus 12 plus 24) One cubic yard = 27 eu, [
Therefore. the ratio of volumes, dry material to concrete = % = 1.56

I barrel (bbl.) cement = 4 bags = 4 cu. .
| bag cement = 94 pounds
13 Fill in the values for quantities required for | cubic yard of concrete:
MATERIALS FOR ONE CLL YD, CONCEETE

Froportion barrels cu. ys e, ys.
Cement snnd slone cEmEnt sand stone
T L
| £ t 3 ——
| 2 R | 1.50 .44 Bo
| 3 5 = ==
| e

4 3 I
USE THE COMP
2y Determine the

(]
LETED TABLE ABOVE FOR SOLWVING
PROBLEMS ! and 3

1 3 :5 concrete,

3} Determine the quantity of material required for 14 cu wds, of

32 :I_cnqﬂ'mu.

S

quantity of material required for 16 cu. yds of

4] Two bags of cement are used for one batch of 1 : 2 1 4 concrete.
How many cubic feet of concrete will ane batch make?
EXERCISE 26
CEMENT MORTAR PROPORTIONS AND QUANTITIES

It 12.8 cu, fr. of cement is mixed with 25.6 cu. feet of sand to make
one cubic yard of | : 2 mix, mortar, how many cubic leet ench of cement
and sand are required for

I} | ew yd maortar | ¢ | mix?

2) | cu. yd. mortar | : 3 mix?

3} | e yd mortar | : 4 mix?

4  1.B cu, vde of 1 ¢ 2 mortar will require

A}  how many bbbl cement?
b} how many en, vds, sand?

AMNSWERS
Ny EXERCISE 1
1y 7.7 3 L o 3} B4 4) 975 5) 465
&) 5.1 7y 00202 &) 15.7 oy 13,304 iny 036
EXERCISE 2
1) 28.863 4) 2846 3) . 176.72 4] 23506 5y 1062
6) 12956 7) 000248 B) 56,25 9) 3,873,186 |0} 11055

The products in exercise 2 have been carmied out to four or more
places in order to show comparison of sactual values with slide rule products
which are somewhat limited to three places. Does your product in 8) agree

with 56.25%
EXERCISE 3

Iy 158 2y 21.3 3) 15.6 43 19.1 3y 17.8

6) 16,75 iy 213 By 17.4 9y 18.1 107} 14.4
EXERCISE 4

[y 9.1 .7 1) 25 4) 31.3 5) B.76

&) 7.85 T): 3125 8) 6.05 9) 51.5 10y 4260
EXERCISE &5

I3 1364 231 1) 120 4) 14 5) 6

6) .06 7Y 1,000 B) 22.5 91 128 17 336
EXERCISE 8 -

R e 2y 1056 3} 81.04 4) 17.5 53 6,95
6. 220 71 984 B) B.16 9 5,45 0y 13
EXERCISE 7
Ly 1530 Ibe. 2} 225 daye 3) 10MGT ke 4) B0 men 5 375
6) 17.5 hrs 73 90 |.1-|.n.r|.|=: 8y 15.4 gal 0% 400 RPM

107 3100 BPM 11y 180 HP 2} 108 seconds
EXERCISE 8

1y 8.7 ) 5.3 33 3.0 4y 7.2 51 13.0

Gy 100 1) 15:0 &) 1.5 9y 9.8 |1y 14.6
EXERCISE 8

|y 424 ) 948 3y 247 4y 084 5} 7.9

6) 9.17 7y 13.85 &) 1815 9) 1.23 1a)..2
EXERCISE 10

1y 133 1T 3y 147 4y 169 53 131

B) 154 7) 166 &) 150 o) 171 1) 139
EXERCISE 11

13 50,07 Goals 83.37 Free Throws

2) 26.3% Goals 87.5% Free Throws

= R



ANSWERS

d4) 1617 Conls 72.7% Free Throws
3) 33.3% Goals 8909 Free Throws
EXERCISE 12
1y 358 1) 233 3y 310 4) M7 53y 342
&) 273 7} 348 &) 190 92) 320 10y 310
EXERCISE 13
9" Tiles: &' Tilea 9" Tiles &' Tiles
I} 192 432 g 235 5218
3) | 24 178 4] 299 672
) 210 473 6) 64 144
EXERCISE 14
1) 34.2 2) 32.0 11 24.0
4) 31.2 ) 26.0 h) 22.4
EXERCISE 15
Py L& 1) 49 3) 8.1
4) 14.4 5) 325 &) 40.0
EXERCISE 18
1} 2.14 2y 7.36 3) 4.8 4) 13 5) 303
6} 286 7y 153 8} .B7 3} 43.0 iny 21.7
EXERCISE 17
I}y 942 07 4) 1.23 119
2) 754 452 5) 2.36 42
3) 226 4070 6) 37.7 113
EXERCISE 18
1y 22.7 20 -60
EXERCISE 19
QOunces Tea- Table-
Water spoons  spoons  Cups Pints Cluarts Callons
5 3 | A63 A3 M5 .n03a
| i 2 A25 63 31 A7 5
2 |2 4 25 125 63 A5
4 24 8 . 25 il A3
B 48 | & I 5 25 Mb3
| & Bé 32 2 | i5 | 25
32 192 frd 4 2 | 25
il B4 128 & 4 2 5
128 768 256 | & a 4 |
EXERCISE 20
[} 1&050 e 3) 36 100 4) 46,500
EXERCISE 21
|y 480 1) 120 3) 960 43 1200
EXERCISE 22
|} 36.8 Lbas. 2} 65.4 Lba, 3} 102 Lba
EXERCISE 23
1) 149 2) 12 3y} 32 4) 256 51 400,00
EXERCISE 24
1) a) 500 b} 2000
el cArE X Lax = armount
000 x $5 = 10,000
5000 = i = 3,000
—

2)

1)

Lo st Tt

T p—
i e g i i

Total

ANSWERS
$5.200= 13,000

2500 =
a) MG bk} 107
c) ar
Wi 2 Aah T = LUnita Wi, x
& x 1n = 0N 90 X
x = X
Totals I'!FE‘ x |'2' — -El HH .00 =x
:{,'] (17 b} 1334
| x 55 o= Ui
334 x 158 = ZI108
1 =B
20002 388 = 488
a) B75 B) 92%
M x = |lndts
B57 = g, = BIT
t - -
T -Hﬂ = }%3%
EXERCISE 25
cement sand atone
1.9l 43 A5
1.75 o i .78
.50 44 A9
117 N2 A6
.05 A7 93
19 bbl. cement; 8.3 cu. yd. sand: |1 3.8 cu. yd. stone
;1 I:I:;- cement: 6.2 en. yd. sand; 12.5 cu. yd. stone
cu, Ft.
EXERCISE 28
19,2 cu. fi. cement 19,2 eu. fi. sand
0.6 cu. ft. cement 28.8 eu, v sand
7.7 cu. ft. cement 30.7 cu. ft. sand
a) 5.76 bbl b} 1.7 cw wd.
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NOTES




