COMPLETE SPECIFICATION.
Improvements relating to Slide Rules.

‘We, Grrcor Rupory Ferpinasp Herxmien Cuxrz, Yogineer, of 2, Nachti-
gullenstrasse, Hamburg, and the Firm Sciiaciir & Wesriricn, Paper Merchants,
of 18—20, Grosse Biickerstrasse, Hamburg, in the German Empire, do hereby
declare the nature of this invention and in what manner the smme-is to be per-

5 formed, to be particularly described and ascertained in and by the following
statement ;:— _

This invention relates to a slide rule. It is the object of the invention to pro-
vide such a slide rule with extra scales which can be used for many different
forms of calculations. Another object is to increase the size of the scales, and

10 thus to obtain greater accuracy. A still further object is to facilitate the read-
{pg of the results by u tabulation of the values with the positions in which they
ie.

It has been proposed previously to provide in a calculating machine scoales
parallel with the logarithmic scale of the mumbers, the reciprocal of the numbers,

16 the squares and cubes of the numbers, und the sines and tangents of angles

corresponding to the numwbers. It has also been proposed to provide a slide

rule with & number of parallel scales arranged in geometrical progression of
the base 10, or powers and roots of 10, and showing also sines and tangents of
unﬁles, and scales having as a base fractions of num%ers. _

ceording to the present iuvention a slide rule is provided with square and
cube root scales divided into two and three parallel rows respectively, aund seales
for the civcumference and areas of circles. The slide rule according to this
invention, is also provided with signs to iudicate the position of the decimal
point in the result, for all forms of caleculations provided by the rule.

25  The invention is illustrated in the drawing, wherein : —

Figure 1 shows a plan view, '

Figure 2 an end view of the slide rule. _

Figures 3 and 4 show enlarged plan views of ‘the left and vight hand ends
of the slide rule respectively. o

30 The shlide rule consists of a stock &, a slide « and a cursor e The
slide « has a single scale corresponding with the seale n oun the stock & Multipli-
cations and divisions with numbers, powers and roots of the second and third
order, and with trigonometrical functions ean be carried out with great accuracy
by means of the scale n, #2, %, on the stock, beneath the slider a, and correspond-

35 ing scales 2/, &/, § (sine), ¢ (tangent) aund st (sine-tangent). The values of
the expressions can be read from the scales without moving the slider «, and by
the simple use of the cursor ¢. From the stationary scale n, 72, n* may be read : —

1. The number base of the logarithm on the line L, on which all the seales are
hased, ’

40 2. The squares of the numbers on the J/ scale.

3. The third powers of the numbers on the 3/ scale.

4. The simple functions of angles from 5° 4t to 90° on the scale s (sine), of
angles from 5% 44/ to 45° on the scale £ (tangent) and of small angles from (09
to 8° 44/ on the scale st (sines and t:mgents%‘. A single scale is used for the

45 sines and tangents of the small angles as for angles less than 52 44/ gin, = tan. .

5. The diameters of circles, the circumferences of which are indicated on the
scule nw, and vice versa. ' :
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On the J/ scale are read :
(@) The square roots of the numbers on the scale n, 7%, »® and

, .. . . 9
() The diameters of circles whose ureas are shown ou the scale «? @ The

scale o? 41 is derived by direct caloulation from the 3/ scale and thus gives the

urea of cireles whose diameter is given on the i/ scale. _
- The values of the scale 2/ are the cube roots of the numbers on the svale , #2, 2.

The scale 1: % gives the reciprocal values of the numbers on the scale #, #?, nd.
* By the use of the cursor ¢, the logarithms of numbers, of powers and roots
of the second and third order, the reciprocal values, areas of circles, circumfer-
ences and diameters thereof can be read and used in calculations.

The letters of the alphabet U, T, TI O, TO® under the 3/ and J/ sigus indicale
units, tens, hundreds, thousands, teu thousands, and so forth. If, for exnmple,
the 2/ 4 is to be found, the cursor ¢ is set to the number 4 on the scale n, »*, n?
and the number 2.0 is vead on the line marked U of the {/ scale. The nuwmber
beside the U gives the position of the decimal point. This nunber is 1, and
the result therefore is 2. 1If the third power of 4 is to be found, the cursor ¢
is set to 4 on the J/ scale, and the power 6—4—0 is read on the scale n, n®, nd.
As four is a single figure number, one must now look beside the line on which
the 4 stands for the mdicator giving the position of the decimal point in the
power, which applied to the 1. This is T, and the power therefore is to be read
as a tens product, ¢.c. as 64. © _

The same applies to all other similar examples. For the circumference of
circles, and diameters, the position of the decimal point is determined by the
indicators placed at the right hand end of the scale na. A vertical line through
the number 1 of the scale nr divides the scale into equal halves to right and
left. According as the cursor ¢ is set to the right or to the left of this line, the

vorresponding group of sigus is to be chosen at the right or left of g at the right

hand eénd of the scale and the numbers there read give the corresponding
diameters opposite « or circumferences opposite C. For example, in order to
determine how great is the circumference of a circle 6 centimetres in diameter,

the cursor ¢ is set to the number 6 of the scale »n, n2, #3 and on the line nr the .

number 1—8-—8 is read. The cursor ¢ is to the right of the vertical line, and
therefore the right band group of signs is to be taken.. For a diameter which is
u single figure number and for which the reading is taken to the right of the
vertical line, the circumference will be a 2-figure number, so that the circum-
ference C=18.8 centimetres.. If the circumference is given, and it is desired to
find the diameter; the process is reversed.

In order to obtain the area of the circle when the diameter is given, the indi-
cators at the right hand end of the J/ scale must be used for giving the position
of the decimal point in the result: The dividing vertical line passes in this

case through the number 1 of the 4 -;; line, the letters T in the indicator corre-

sponding with this line.

For the upper and lower lines of the 2/ scale the corresponding indicators are
arranged at the end of the corresponding lines. For example if the area of a
circle is to be found whose diameter is 741 centimetres, the cursor is placed on

the number 741 on the J/secale and on the 4? Z—scale the reading 432 is taken;
the cursor is to the right of the 1 on the 42 ,}- scale so that the group of figures

lo the right. of -‘3 must be taken., 741 is also on the upper row of the ./
seale so that the 1'igh(- hand top group of 'ﬁgures must be taken. ;:; will now by
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found that a 3-pluce diameler corresponds with a 6-pluce area, thevefore the
result is 432,000 sq. centimetres. Again, in order to find how great is the
diameter of a circle of 1389 syuare centimetres aren, the procedure is reversed;:

the cursor ¢ is placed on the number 1385 of the dg% line, und on the 2/ scale

the reading is tuken; the cursor is to the right of the 1 on the 42 ’:—Isoale 50

. . . A . .
that the group of signs to the right of i must be taken. The area is a 4-figure

number. In the right hand group for sd-figure areas it will be found that the
diameter, which iy on the \1%)1)«51' scale, is a 2-figure number, so that the diameter
is 42 centimetres. Tor calculations with trigonometrical functions, the func-
tions themselves may be used directly, the values of these being given by the
outer values at the right and left hand eunds of the corresponding lines between
which these lie. The values on the scale st vary from 0.01 to 0.1 as indicated
at the two ends of the scale, and the values on the scales s and ¢ vary from 0.1
to 1 as indieated at the two ends of the scales.

The slide is also provided with the usual signs P -1 and Q+1 which indicate
that if the slide is moved to the left for multiplication the product will have one
place less than the number of places computed and that if the slide is moved
to the right for division the quotient will have one place more than the number
of places computed.

Having now particularly deseribed and ascertained the nature of our said
invention and in what manner the same is to be performed, we declare that
what we elaim is: —

1. A slide rule wherein scales for the values of circumferences and areas of
circles are provided in addition to the fixed normal logaritbmically-divided
scales, all the additional scales being above the slider, substantially as described.

2. A slide rule according to Claam 1 wherein the scales of the square and
cube root values are extended in two and three lines respectively one above
unother, in such a manuer that longer scales are accommodated without pro-
louging the rule, and so arranged relatively to the normal scale, that the square
aud cube roots of a number on the normal seale or of said number multiplied by
10, 100, 1,000 and so forth, can be adjusted at the one setting, and that the second
and third powers or square and cube roots of 2 number can always be read from
one and the same logarithmic unity, substantially as deseribed.

3. A slide rule according to Claim 1, wherein the values of the normal
logarithmic scale can at the same time serve as the diameters correspounding to
circamferences nw of circles, and the values of the square root scale as the

diameters corrvesponding to the areas o2 {i of circles, substantially as described.

4. A slide rule according to Claim 1, wherein the positions of the decimal
points in the figures of the square and cube roots, and powers, and diameters,
circumferences and areas of circles, are directly moted from indicators on the
rule, substantially as deseribed.

6. A slide rule constructed and adapted for use as a whole substantially as
described in connexion with the accompanying drawings.

Dated this 12th day of November, 1913. .

For the Applicants: .
- GILL & BLLIS,
- _ Chartered Patent Agents,
55/66, Chancery Laue, Loudou, W.C,

Redhill: Printed for His Mujesty’s Stationery Office, by Léve & Malcomson, Ltd.—1914
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