INSTRUCTIONS FOR USING THE MIDGET SLIDE RULE.

The Midgef Slide Rule Is con-
structed to give years of service
if properly used. Some Midgets
have been in constant use for
over ten years. The scales of
the Midget are protected by two
coats of transparent lacquer, s0
that any ordinary wear will not
erase the scales. However if the
user continually presses down
on the indicators when they are
moved, the finish of the rule
will soon become dull and in
time the scales will wear off.

In starting to use the Midget,
the correct method of moving

the indicators can be easily
learned, and if followed there is
practically no iimit to the
length of the service that the
rule will give. To move the short
indicator the best method is to
catch the fingernail under the
edge and slightly raise the Indi.
cator, say about 1-16 of an inch.
In moving the long indicator it
also can be slightly raised. When
taking a reading under the long
indicator it can be pressed light-
Iy against the rule, so that the
error due to parallax will be re-
duced to zero.

DESCRIPTION.

The Midget Slide Rule consists of a circular dise having nine, engine-divided scales
the on front side and five secales on the back side, with two hair line indicators for close

reading.

Throughout these instructions the long indicator will be referred to as L and the
#hort indicator will be termed 5. It will be noled that whenever S 15 moved that L re-
mains stationary, but that when L is moved § moves with it. Whenever L is moved in
mlung a problem, be sure that noihing interferes with the free movement of S. L al-

ways gives the answer to the prohlem.

The outer scale on the front side of the rule is called the @ Seale. It is used for °
solving problems in multiplication, division and proportion, The heginner should mas-
ter the C Scale before attempting to use any of the others. Therefore the prohlems
given in the next paragraph should be solved on the ¢ Scale and all others disregarded.

Figure 1 shows the scales.

TO MULTIPLY 5x7. Set L at 5 and 8 at 10. Turn L until & is at T and L will in-

dicate the answer, 35.

TO DIVIDE 18 by 3. Set L at 18 and 8 at 2. Turn L until 8 is at 10 and L will in-

dicate the answer, 6.

TO SOLVE PROPORTION 7:35::5:x. Set L at 35 and 8 at 7. Turn L until s

is at 5 and L will give the answer, 25.




The illustration shows the scales of -
the Midget. Also, the mark ‘M* on the C
Scale indicates 1463; ‘N*' indicates 2527; ©
‘W' indicates 438 and ‘Y* indicates 668,
with the position of the deeimal point
determined by the problem that is being
solved. ¥

This feature is ecommon to all of thex
regular slide rules in use, This is sometimes
rather diffieult for the Beginner to under-
stand. Also, it is due to this feature that
the slide rule will handle all numbers, from
the smallest to the largest, with a degree
of preeision depending on the length of
seale. The Midget will give the answer to-
most problems, close enough for all pract-
jeal purposes. i

Learn to use it and it will be the. W
most useful aid and timesaver in your fig~,
uring, because the Midget will svlve more
problems than any ether caleulator. 2

READING THE SCALES.,

The above examples were intentionally made very gimple, because when using

larger numbers the operator must be able to read the scale. This can be learned by
studying their construction. Taking the first, or C Seale, it will be noted that begin-

a9

ning at 10 and reading clockwise the long lines are numbered 11, 18, 13, Btt., to 2. The

space from 10 to 2 is divided into 10 parts. Then each of these parts is further divided
into 10 smaller parts. To locate any number beginning with 1 as 1365 move L to 13,
then move it clockwise six more small spaces which gives 136 now move L five-tenths
of the next small division which gi%sclgﬁl‘;fERTED SCALE

Th second scale :;IE.I;I}E'E Ellid(g& Siil:'iie Rule is a CI or C TLEVBI‘tE!d Scale, wf‘iich is
sruduated and read in counter-clockwise direction. Tt is used in connection with th_e
C Scale for multiplying three numbers together at one setting as follows: To ngultl.
ply 77x842x128, Set L at 842 on C and S5 at 77 ounClL. Turn L until 8 is at 128 on C and
L will give the produect as 8,200,000 on C.

LOGARITHMS. ‘ _ o

The third seale from the outside is the Log, Scale. This scale gives the Logarithms
of all numbera (Base 10). To find the Lozarithm of any number set L at the number
on the C Scale and read the Logarithm of the number under L on the Log. Scale. Thus
Log. 2 is .301; Log 7.5 is .875; Log. 845 is 2.927. The Log. Scale can be use@ f_nrladn_:htinn
and subtraction. To add set L at one number and § at 00, Turn L until 8 js at the
socond number and L will give the sum. To Subtract, set L at the minuend and S af
the subtrahend. Turn L until § is at 00 and I. will indicate the remainder.

SQUARE ROOTS AND POWERS.

The fourth secale is called the A Scale. It can be used for multiplication, divigion

and proportion in exactly the same manner as the C Scale,

To Extract the Sguare Root, first separate the number into groups of two figures
each, beginning at the decimal point ané goiag either to the right or left, as required,
as 2'34'27 or .06'35". If the left hand group contains one significant figure set L. at the
number on the first half of the A Secale and read the sguare root on the C Scale) under
L. If the left hand group contains Lwo significant figures use the second half of the
A Seale in the same manner.

To square a number set L at the number on the O Scale and L will indicate the
square on A Scale,

MULTIPLYING AND DIVIDING MIXED NUMBERS.

The Binary Scale is used for handling fractiong and mixed numbers between fthe
limits of 7-64ths and 10. When desired, the answer to any problem solved on the Binary
Scale can be read, as a decimal, on the A Scale. Also decimals on the A Scale can be
used with fractions and mixed numbers on Lhe Binary Scale and the result read on
either scale.

Problems involving multiplication, division and proportion can he solved on either
the CI. A or Binary Scale in exactly the same manner as on the C Scale,

THE LOG-LOG SCALE.

The Log-Log Scale is sixth from the outside and consists of a modified spiral of
two coils. The first coils begins with 1.15 (which is near 1.16) and is graduated around
to 4, changing to the second coil which is graduated to 1,000M or 1,000,000. The Log-
Log Scale ig used for finding roots and powers.

To Find the Power of a Number, Set I, at the exponent and S at 10 on C Scale.
Turn L until 8§ is at the number on the Log-Log Seale. Read power at L. on Log-Log
Secale. Find the value of 465 raigsed to the 3.7 power. Set L at 37 and; S at 10 on C.
Turn L until 8 is at 4.65 on Log-Log and L will give the answer as 200 on the Log-Log
Scale.



The Log-Log Scale gives the position of the decimal point and its range is be-
tweer 1.15 and 1,000,000, If the number is helow 1.15 multiply it by some factor larger
than 1.15 so that the product will be larger than 1.15. The power of the product divided
by the power of the factor will give the power of the number which is desired.

if tne number or its desired power is greater than 1.008.000 resolve the number
into two or more convenient factors that can be handled by the seale. The product of
the powers of the factors will give the power of the number,

To Extract the Root of a Number, Set L at 10 and 8 at the index of the Root, on C
turn L until § is at the number on the Log-Log and L will give the root on the Log-Log
Scale. Find the 7.3 root of 5,000. Set L at 10 and S at 7.2 on C Seals. Turn L until
S is at 5,000 on Log-Log Scale and read 3.2 at L. For numbers which fall off the end
of the scale. use same method as for “Powere.”

To Find Natural Logarithms. (Base e) Set L. at the number on the Log-Log Seale
and read Logarithm on C Scale. Thus the Natura] Log, of 1.68 is .518; of 675 is 6.52;
of 32000 is 10.37.

ADDING AND SUBTRACTING FRACTIONS.

The Fraction Scale. The seventh scale from the outside is used for adding and
subtracting fractions and for finding the decimal equivalents of fractions. The com-
plete scale is-from 1-64th to 1 or 64-64ths, The third or Log Bcale is divided into 500
divisions so if the Fraction Scale represents one inch, divided into fidths, the Log Scale
may represent one inch, divided into 500 parts. Therefore 1-1000 of an inch can he
estimated by dividing these small divisions into two parts,

To Add 7-64 and 19-32, Set L. at 7-64 sud 8 at 1, Twrn L until § is at 19-32 and L
will give 45-64. '

To subtraet 3-8 from 31-64. Set L at 21-64 and S at 3-8. Turn L until Sisatl L
will read 7-64.

Solve 9-64 plus 13-32 minue 27.64. Set L at 964 and S at 27-64. Turn L until 8 is

at 13-32 and L will give 1g.

If desired decimals on the Log. Scale, may be substituted for any of the [ractions
in the above three types of problems. Then [he answer can be read, exactly, as a deci-

mal on the Log. Scale or to the nearest fraction on the Praciion Scale

THE DRILL SCALE AND THREAD SCALE.

The eighth and ninth scales are the Drill Scale and Thread Scale. The Drill Scale

uses the first half of the circle and the Thread Seale uses the second half, To find
Lthe size of a numbered or lettered drill place Li at the numhber or letter on the Drill
Scale and read the size as u decimal on the Logz. Scale or ag a fraction on the fraction
scale. Thus, an I drill is 273", 1 is the third divisicn clockwise from F.

To find the size of drill to use for tapping a perfectly full thread use the Thread
Scale. Set L at 5 on the Log. Scale and 8§ at the number of threards on the Thread
Scale (either U. S. 8. or V Form). Turn L until § is at the bolt size on the Fraction
Seale and L, will give the drill size on the Lop., Fraction, or Drill Scale, as desired,

EXAMPLE: What drill should be used for a hole to tap a 14" 13 UU. 8. 8. Thread?
Set L at b on the Log. Scale and § at 13 on U, S. 8. Thrond; Scale. Tur: I, until 8 is at
1 on Fraction Scale and L reads 408" on Log. Scale, 13-32 on Fraction Scale and Y

on Drill Scale.

Tup breakage is often caused by using a drill too small for the tap. Therefore
if the hole wiil give & thread that is longer than twice the diameter of the boll. pse
drill that is one or two sizes larger than given by the rule. A larger hole may be drilled

in steel or wrought iron. as the metal flows into the thread while tapping.

TYPE PROBLEMS AND SHORT CUTS.

I’i, or 3.1416 is given on the C and CI Scales, also % P, or .7854 is given on these
scales by the small mark near 8 The small mark at ¢ on the Log. Scale is at .3937"

;luch is equal to one centimeter. Further caloulation gives 29.37" (1000 Cm) as the
eler.

The operator must be able to solve a problem by ordinary methods before attempt-
ing to use the Midget, which is an aid and 4 time saver. The following type problems
show how to handle the usual combination of factors which are mei with in practice.
The operator should choose the type which is required by his problem and golve it
accordingly, Only a few of the many possible combination of (he nine scale are given
as others will suggest themselves to the operator as he beconies more familiar with
the instrument. In the following problems, M, N. O, P and (@ will rapresent known
quantities and R the result. When any result is given by L, this result may be used
as a factor in further calculations. It is not necessary to read the number under L
until the final answer is obtained.

Solve M x N+O= R. Use C Scale. Set L. at M and §. at 0. Turn L until S is
at N and read R under L.

Solve M|+ (N x O)=R. Set I,at M and 8 at N on C Scale. Turn L until 8 is
at O on CI Scale and read R at L on C Scale.

Solve M+ (NxO02 ) =R, Set Lat M and & at N on A Scale. Turn L, until § is
at O on CI Scale and L will give R on A Secale.

To Find Reciprocals, Set L at the number on the C or I Scale and read the
reciprocal on the other scala.

To solve any quadratic equation of the form x2 plus or minus bx plus or minus o
equal 0, set Lat 1and Sat e on CI Seale. Turn L until the sum {or difference as the
case may be) of the values under L on the C seale and under S on the CI seale equals
b. These are the roots. The position of the deeimal point may be loeated by inspection

HE DECIMAL POINT.

T
If the C Scale of the Midget is used for multiplication and division and I, turned

.
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|
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three separate Sets of seales. The outer scule of each Set is Degroes, the middle seale is
Sines and the inner seale is Tangents. Eacl degree graduation hug one or two figures on
ench side of the line, as 53]37. The figures wt the left of each line give the degrees for
Sines and Tangents and increase from 0 to 40 degrees in a clockwise direction, while the

¢lockwise to set S then the following rules will give the number of figures in t(he
result. To simply the rules the following terms are used. “Sum” is the number of
figures in the multiplier plus the number of figures in the multiplicand. “Difference”
i8 the number of figures in the dividend minus the number of figures in the divisor.

Rule 1. In multiplication. if L {8 moved to. or apast, 10 to set S, the number of
figures in the product equals the sum. Otherwise the number of figures in the product
equals the sum minus 1. (Always turn L clockwise to set S).

In division, if 8 is set counterclockwise hetween [, and 10 the number of figures
in the quotient equals the difference plus 1. If 8 is set clockwise between L, and 10
the number of figures in the quotient will be the difference.

The C Scale is used for solving most commercial problems so if no secale is men-
tioned the C Scale should be used.

_ CONMMERCIAL PROBLEMS.

OVERIHEAD A merchant has $15,200 sales for a year with a $3,800 overhead.
What is his percent overhead? Set L at $15.200 (or 152) and S at $3,800. Turn L until
S is at 1) and read 25 or 26% at L.

It an article costs the above merchant $2.50 and he wishes to make a 10% net profit,
with a 25% overhead, What should be the sellng price of the article? Add 109 and
26% and subtract them from 1009% which gives 66%. Set L at 10 and 8 at 65. Tarn
L until 8 ig at $2.50 (or 25) and L will give $3.05 as the correct selling price. If the
selling price of other articles is desired (269 overhead and 109% profit) turn L until 8
ig at the invoiced cost and L wlll give the selling price.

If a case of 48 articles cost the above merchant $145, what should be the selling
price of one article so that he will make a 10% net profit with an overhead of 25%.
Set L, at 48 on CI Seale and S at 656 on C Scale. Turn i until/S ig at 145 on C Scale and
Lywill indicate 465 on C Scale., Therefore the correct selling price for each article

would be §4.66. The above method may be used for finding the selling price of articles
bought by quantities, including dozen and gross lots. When finding the selling price
of an article when the unit cost is known, set L at 10. If the cost of the lot is known.
set L at the quantity, on the CI Scale and proeeed in the same manner

TRICONOMETRIC FUNCTIONS.

The back side of the Midgoet has one indieator, which will be referred to as T. Tt has

figures at the right of the line give the decrees for Cosines and Cotangents and iherease
from0 to 90 degrees in a counter-clockwise direction. Bach of the larger degree divisions
is divided into .1 degree or six minute divisions.

To read the funetion of any angle, set the hair-line, T, to degrees and read the
funetion on its scale. The eo-functions are read on their corresponding scales but the
degrees must be read in a clock-wise direction. Thus:= Sine 65742 ic 01 14 Tangent
18°30/ 18 .3346 Cos. 51°54'is .06170.

To read to one Minute.

It will be noticed that the divisions on the three Degree scales are not on radial lines
but differ by 2 degrees. To inerease 2 degrees, move the hair-line to the next outer degrée
scale, moving to the eenter if necessary. By going halfway between the degroo divisions
of any two adjacent (or the outer and inner) graduations, the hair-line ean be sot to one
minute,

THE ATLAS SLIDE RULE.

Will solve any problem in multiplication, division
and proporiion as quickly as the ordinary ten-inch
straight slide rule and it will give the result with a
maximum probable error of 1 ia 30,000. This instru-
ment has 1wo Logarithmic Scales, one 30 inches long
unhel the other, a spiral, 75 feet long. Two results to
avery problem can he read. The result given by the
short seale can be read to three figures and the re
gnlt on the 75 foot scale can be read to five figures
as 98687

The * Atlas Slide Rule” will handle three factors
at one selting and hold the result, two aaditional fac
tors can bLe used with this result at each additional
aetting. The graduations on this rule are always In
plain view of the operator so that any number can be
quickly read. The rule is made of aluminum 1-16th of aninch thick, covered with white cellu-
loid enamel. The graduations are engine divided and will remain accurate.

Size 10 x 10 inches. Price, with complete instructions, $6.00
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