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5 Claims.
1

This invention relates to computing devices of
the slide rule type.

Through the present invention a computer is
provided by which new and better solutions are
created for humerical and trigonometric problems.
Specifically, solutions for spherical triangles and
computations involving different terms are sim-
plified and expedited.

For the sake of hetter explanation, brief com-
parison is made between prior computers of the
slide rule type and this invention.

Prior computers of the slide rule type, to per-
form a simple computation, apply, in general,
two coacting scales on two relatively movable
members: one, called the base scale, on the base
member; the other, the slide scale, on the slide
member. These two scales are used for the six
ingredients of simple multiplications and divi-
sions: for the multiplicand, multiplier, and prod-
uct in case of multiplication, and for dividend,
divisor, and quotient in case of division. To get
the result of a computation certain rules have to
be known and be followed in the procedure; it
has to be known on which of the scales are the
factors to be set and the result {o be found. For
users without mathematical backgrovnd the pro-
cedure is complicated and difficult. Furthermors,
the results are indicated at various locations along
the length of the scales. In case of computers
of the circular type, this means that the numbers
appear in different positions, slant or upside down,
inconvenient for reading.

One important object of this invention is to
simplify the procedure of computations by the
application of a special result scale and a desiz-
nated, exclusive result indicator. 'This result in-
dicator is for the results only, indicates all results
of any kind of computation, at a permanent 1o~
cation of the device and with the numbers in ver-
tical positions. It simplifies the procedure and
climinates the inconvenient readings of the cir-
cular computers with respect to the results. The
advantage of the result indieator is particularly
evident in computations with different terms in-
volved, as it will be described later.

Regarding mechanical arrangement, nrior com-
puters have, in general, two members: one base
and oune slide member. This invention has three
membpers: one base, one slide, and one fixed indi-
cator member. Prior computers have one hand-
operated moving indicator. This invention has
two indicators: one hand-operated and one fixed
indicator, automatic in operation.

Another important object of this invention is
to provide new computer solutions for frequently
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occurring spherical triangle problems, so as to
simplify and expedite the solution and to elimi-
nate the mental estimation of the absolute values
of numbers, implied in all slide rule operations.

One further object of this invention is to pro-
vide new solutions for computations involving dif-
ferent terms. Specifically, to provide new solu-
tions for computations in which fractional and
decimal values are combined and the proportion
of fractional values is to be expressed in decimal
or other values.

The invention also resides in the new mechani-
cal arrangement and in the selection and disposi-
tion of scales on the relatively movable parts.

These and other objects of the invention and
the means for their attainment will be hereinafter
more fully described and one embodiment of it,
by which the invention may be realized, illustrat-
ed in drawings, and particularly pointed out in
the appended claims.

In the drawings:

Figure 1 is a plane view showing the face of
the computer;

Pigure 2 is a sectional view of it;

Figure 3 shows the selected and disposed scales
for the solution of spherical triangles;

Figure 4 indicates a spherical triangle, illustra-
tive for the solutions of the spherical triangles by
this invention;

Figure 5 shows the selected and disposed scales
for the solution of computations with fractional,
percentage, and decimal values.

In all figures the scales are indicated with main
divisions. The subdivisions, with few exceptions,
are not indicated.

In the one embodiment of this invention shown
in said figures, it consists of a base member |
which has at its outer edge a forwardly direct
flange 15. Circular ring 3 is accommodated by
base member | and within flange 15. It is fixed
to the base member by serews 1. Ring 3, it will be
understood, is an integral part of the base mem-
ber | and will be referred to as base member,
similarly as to base member | itself, which holds
ring 3 in place. Ring member 2 is in front of
base member { and within ring 3, concentric with
them. Ring member 2 is held in place by the
base members 1 and 3, which also provide for the
bearing surface for rotation. Ring member 2 has
on its front and outer edge a circular recess, which
fits in in the inner circular edge of ring 3. Ring
2 is rotatable around the center of the device.
Its inner edge is built up as an internal gear,
which matches and coacts with pinion 5. Pinion

5 § is firmly secured by screws {8 fo driving knob
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6. Internal gear ring 2, pinion 5, and knob 6
comprise a driving mechanism for the rotation
of ring 2. By rotating knob 6, pinion § and ring
gear 2 are also rotated. Knob § and pinion & are
carried by result indicator member 4, yet to be
- deseribed. Result indicator member § has a cir-
cular hole in it at 14, in which the recessed part
of knob 6 fits in. The circular ring surface 14
of this hole serves as bearing surface for rota-
tion of knob 6. Result indicator member 4 is in
front of ring member 2 and concentric with it.
It is accommodated by base member | and secured

to it permanently by screws 8. It has a circular .

offset ring part 12 on its rear face which fits in
in the circular offset ring part 18 of base member
I, at 9 and {{. These offset ring parts of base
member | and result indicator member 4 are dis-
continued at 25 and 28 to accommodate pinion-5.
Result indicator member 4 has an opening and
a transparent window 7 in it, which exposes
parts of the scales on ring member 2. Window 17
has in its middle a fine scratched line 24; all
results of any kind of computation are indicated
at this line 24, which is vertical and permanent
in position. . It will be understood, that reading
the results in the result indicator means to read
them at this indicator line 24. The invention has
a second indicator {8, called peripheral indicator,
which travels on the periphery or ocuter part of
base member ! on flange {5 and groove 27, which
provide the circular paths for the peripheral in-
dicator. The paths are free from any interfer-
ence of other parts of the device and are in the
full circumference of the device. The peripheral
indicator consists of parts 18 and 19, which are
clamped together with screws 20 and held in
place and in spaced relationship by part 21.
Spring 22 acts radially and outwardly and holds
the indicator against its path on flange {5 and
groove 27. It has g transparent plate 16 fixed to
it, which has a fine scratched line 28 in its mid-
dle. The peripheral indicator is used in the op-
eration to set and read the scales on ring 3 and
the exposed outer scale of ring member 2, to be
described hereinafter.

Figures.1 and 2 show the selected and disposed
scales for simple computations. Scale A is a
standard logarithmic scale on base member 3,
fixed in position. Scales B, C and D are standard
logarithmic scales, placed on ring member 2 and
rotate with it. These latter three scales are iden-
tical with scale A, except scale C, which is in-
verted with respect to scale A and also to scales
B and D. Al four scales, A, B, C and D, are of
the same modulus. Scale B is exposed in its full
length, scales C and D are concealed by result
indicator member 4, except at the indicator win-
dow 17, where they are exposed. By moving ring
member 2 and with it the three scales B, C and
D thereon, their relative position changes with
respect to scale A on one hand, and to the result
indicator 24 on the other hand. The base scale
A, the three slide scales B, C and D, and the fixed
indicator 4, 24, constitute a cooperative system
in such a way that the results of any computa-
tion are indicated at the permanent result indica-
tor 24. 'This result indicator shows the results of
any computation and their reciprocal values:
Scale C is for the results, scale D for the recipro-
cals of the same results, both being indicated au-
tomatically, simultaneously, in the same perma-
nent result indicator 24.

The procedures for simple divisions, multiplica-
‘tions, and for the respective reciprocals are dem-

“onstrated in illustrative examples hereinafter,
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with comparative notes to the procedures with
prior slide rules.
In Figure 3 are shown scales E, F and G, se-~
lected for solutions for spherical triangle prob-
5 lems. Scale E is on base member 3 and is fixed.
It is a logarithmic haversine scale for angles from
1° 10’ to 180°. Haversine, it will be understood,
is the notation of the expression

1—cosine A

10 5

for angle A. This scale will give natural haver-
‘'sines in connection with scale G, yet to be de-
scribed, from 0.0001 to 1.0. Scales F and G are
15 on ring member 2 and are rotatable with the ring
member together. Scale Fis g logarithmic cosine
scale for angles from 89° 59’ to 0° and gives natu-
ral cosines in connection with scale G from 0.0001
{0 1.0. Scale G is a logarithmic scale for numeri-
20 cal values, for numbers from 0.6001 to 1.0, com-~
prising, in the present embodiment of this inven-
tion, a scale of four logarithmic .unit lengths.
Scales E, P and G are of the same modulus; scale
G is inverted with respect to scales & and F.
Scale G is divided by dividing lines in four
quadrants, corresponding to its four logarithmic
unit lengths. Each unit length is labeled by a
numeral, corresponding to the numerical values
in the unit: the first quadrant contains numbers
30 from 1.0 to 0.1, is labeled with the numeral 1; the
second quadrant represents numbers from 0.1 to
0.01, is labeled by the numeral 2; the third has
numbers from 0.01 to 0.001, Iabeled by 3; and the
fourth has numbers from 0.001 to 0.0001, Jabeled
35 by 4. In all cases the labeling numbers determine
and indicate the position of the first figure in
the numbers with respect to the decimal point.
Thus, in quadrant 1, the first figure has the first
place from the decimal point, as in 0.1, the nu-
40 meral 1; in quadrant 2, the second place from the
decimal peint, as in 0.01, the numeral 1 and so
on. The labeling of the four logarithmic unit
lengths determines thus the absolute values of the
respective natural haversines, required in the ad-
45 dition and subtraction involved in the haversine
method for the spherical triangles, described here-~
inafter.
- For spherical triangles, this invention applies, as
mentioned before, the haversine method, which is
50 simple, fast, direct, and without auxiliary ele-
ments. The formula states, with reference te’
Figure 4, that:

Hav a=Hav AX cos (90°—¢) X

25

55 cos (90°—b)+hav  (¢c—b);
and
_____Hav a—hav (¢c—b)
Hav A= G555 160°—¢ X eos (00°—5)
60 TIn the first formula there is involved an addi-

tion of two natural haversines, in the second a
subtraction. This invention shows the natural
haversines in absolute values by the labeled scales,
ready for addition -or subtraction. In case of
65 jogarithmic or prior slide rule computations the
absolute values, that is, the position of the deci-
mal point is determined by mental estimation.
This invention eliminates the mental estimation
from the procedure. A further advantage of the
70 solution is that the natural haversines are shown
in a permanent indicator (28) and in vertical po-
sitions. .
The scales E, F and G and result indicator 24
comprise a cooperative system and create a new
75 solution for spherical triangles. The procedure
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is demonstrated in an illustrative example here-
inafter.

Figure 5 shows the scales H, J, K and L, for
computations involving fractional and decimal
values of numbers. Scale H is for numbers from
1t0 100 and with fractional subdivisions. It ison
base member 3 and fixed in position. Scales J,
K and L are on rotatable ring member 2 and
rotate with it. Scale J is identical with scale H,
that is, it is a seale with fractional subdivisions.
The fractional subdivisions are partly shown be-
tween the numbers 1 and 2, and 10 and 12. Scale
K is for percentage values between 19 and 1000,
hag subdivisions in the decimals of the numbers,
as it is shown partly between the numbers 100
and 200. Scale L is a numerical scals for numbers
between 0.1 and 10, with decimal subdivisions.
All beforementioned scales are legarithmic scales,
of the same modulus and concentric.

Scales H, J, X and L, with the result indicator
4, 24, comprise a cooperative system for com-
putations in which proportions of fractional num-
bers and their reciprocals are expressed in per-
centage and in decimal values, with the resuits
indicated at g permanent result indicator.

Illustrative examples are presented hereinafter
to demonstrate the new solutions and procedures
of this invention. In the examples, the notation
“index,” it will be understood, is the initial point
of scales B and F, marked with an arrow in Fig-
ures 1 and 3. Set in alignment two graduations
on two adjacent scales, means, to bring the re-
snective graduations opposite to each other.

Illustrative Example 1
Relates to a simple division.

Division: Reciprocal:
4 2 A=
3—2 Z—O.-)
ZSolution:
Set 4 on scale A in alignment with 2 on
scale B,

Read result in result indicator at 24=2 on
scale C, and the reciprocal of the quotient
0.5 on scale D.

Ilustrative Example 2

Multiplication.
2% 4=8

Solution:
Set index of B to 2 on scale A,
Move indicator line 23 to 4 on scale B,
Move index of B to indicator line 23,
Read in result indicator at 24 result=3

In Examples 1 and 2 the results are indicated
in the fixed result indicator, at a permanent lo-
cation of the indicator and in vertical position.

No prior slide rule has this advantage of per-
manent indication.

IMustrative Example 3

Relates g the solution of a spherical triangle, in
which two sides and the included angle are given
and the three unknown parts are required. The
trisngle is shown in Figure.4.

Given:

A=48°; b=58° (32°); c¢==105° (75°), (15°),
c—b=417°,

Required: ¢=65° 40’, B and C.

The solution is based on the haversine formula,
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6
given hereinbefore. The right side of thig for-
mula consists of two parts:

The first part is:
Hav A X cos (90°—¢) X cos (90°—b) ==
Hav 48° X cos 15° X cos 32°,
The second part is: Hav (c—b) =hav 47°,
Solution of the first part:

Set index of scale F to 48° on scale E,

Indicator 23 to 15° on scale F,

Index to indicator 23,

Indicator 23 to 32° on scale F,

Index to indicator.

Read resultant=0.1351, in the first quadrant,
in result indicator at 24.

Solution for the second part:

Set index to 47° on scale E,
Read resultant=0.359, in result indicator at
24 in first quadrant.

Third step:
Add the two natural haversines:

0.1351
0.159

0.2941

Set 0.2941 in result indicater at 24, in first
quadrant.

Read final result=65° 40’ on scale E oppo-
site index.

The procedure for the determination of angles
B and C is similar, except one subtraction of
natural haversines is required.

In the solutions selected and accordingly dis-
posed scales perform the computation in which
all the natural haversines are indicated mechani-
cally in absolute values without mental estima-
tion and in a permanent result indicator, in ver-
tical positions. 1Ifis an entirely new solution.

lllustrative Example 4

Relates to computations with fractional and
decimal values. Proportions of fractional num-
bers are expressed in percentage and their re-
ciprocals in decimal values.

Given:
Proportion in fractions:
1%/1%,
Reciprocal in fractions:
1%/1%
Required:
Percentage of proportion:
90 "
Proportion in decimals:
1112
Solution: Set in alignment—

1Y% on scale H
1% on scale J

Read percentage -of proportion=20 in result
indicator 24 on scale K and reciprocal pro-
portion=1.112 in result indicator at 24
on scale L.

In this solution the percentage and recipro-
cal are indicated at the same permanent indi-
cator line 24 and in vertical position.
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" There is no other computer on record which
indicates the results at a permanent result indi-
. cator. -
I claim: -

1. A computer comprising a fixed circular base -

member having thereon an exposed logarithmic
seale; a rotatable ring member in front of and
within the base member, having an outer exposed
logarithmic scale and two inner partly concealed
logarithmic scales thereon, one of last said two
scales inverted with respect to the other scales;
a result indicator member in. front of the ring
member, fixed to the base member and of a diam-
eter to conceal an inner marginal part of the
ring member and the scales thereof and having
an annular segmental opening in alignment with
said inner concealed 'scales of the ring member
to expose to view parts thereof; a movablé pe-
ripheral indicator, supported by the outer edges
and outer cylindrical surface of the base member,
said indicator being cooperative with said ex-
posed scales of the base and ring members, re-
spectively,

2. A computer comprising a fixed circular base
member having thereon an exposed logarithmic
haversine scale; a rotatable ring member in front
of and within the base member, having an outer
exposed logarithmic cosine scale and an inner
partly concealed logarithmic numerical scale
thereon, last said scale inverted with respect to
the first said two scales; a result indicator mem-
ber in front of the ring member, fixed to the
base member and of a diameter to conceal an
inner marginal part of the ring member and the
logarithmic numerical scale thereof and having
an annular segmental opening in alignment with
said numerical scale to expose to view parts
thereof; a movable peripheral indicator, sup-
ported by the otiter edges and outer cylindrical
surface of the base member, said indicator being
cooperative with said exposed scales of the base
and ring members, respectively.

3. A computer comprising a fixed circular base
member having thereon an exposed logarithmic
haversine scale of four logarithmic units for
angles from 1° 10’ to 180°; a rotatable ring mem-
ber in front of and within the base member hav-

. ing an outer exposed logarithmic cosine scale of
four logarithmic units for angles from 89° 59’ to
0° 0’ and an inner partly concealed logarithmic
numerical scale of - four logarithmic units for
numbers from 0.0001 to 1.0, each logarithmic unit
marked by limiting lines at its start and end
and designated by a numeral indicative of the
position of the figure in the number in relation
to the decimal point in it, last said scale inverted
with respect to the first said two scales: a result
indicator member in front of the ring member,
fixed to the base member and of a diameter to
conceal an inner marginal part of the ring mem-
ber and the numerical scale thereof and having
an annular segmental opening in alignment with
said numerical scale to expose to view parts there-
of; a movable peripheral indicator, supported by
the outer edges and outer cylindrical surface of
the base member, said indicator being cooperative
with said exposed scales of the base and ring
members, vespectively, whereby the absolute
values of natural haversines and cosines are in-
dicated automatically by the scales themselves
without mental estimate.
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4. A computer comprising a fixed circular base
member, having thereon an exposed logarithmic
scale of fractional subdivisions; a rotatable ring
member in front of and within the base member
having an outer exposed logarithmic scale with
fractional subdivisions, identical with first said
scale and two inner partly concealed logarithmic
scales with decimal subdivisions, of which one is
of percentage values, the other of numerical
values, last said scale inverted with respect to
the first said three scales; a result indicator mem-
ber in front of the ring member and fixed to the
bhase member and of a diameter to conceal an
inner marginal part of the ring member and the
two inner scales thereof and having an annular
segmental opening in alisnment with the ftwo
inner scales of the ring member to expose to view
parts therecf; a movable peripheral indicator,
supported by the outer edges and outer cylindri-
cal surface of the base member, said indicator
being cooperative with said exposed scales of
the base and ring members, respectively, whereby
the proportions and the reciprocals of the pro-
portions of fractional values are indicated in
percentage and decimal values at & permanent
indicator and in vertical position.

5. A computer comprising a fixed circular base
member having thereon an exposed logarithmic
scale; a peripherally supported rotatable ring
member in front of and within the base member,
having an outer exposed logarithrnic scale and
two inner partly concealed logarithmic scales
thereon, one of last said two scales inverted with
respect to the other scales and said ring member
huilt as an internal spur gear; a result indicator
member in front of the ring member, fixed to the
base member and of a diameter to conceal an
inner marginal part of the ring member and the
scales thereof and having an annular segmental
opening in alignment with said inner concealed
scales of the ring member to expose to view parts
thereof, said result indicator member accommo-
dating on its front face a driving knob which in
turn holds a driving pinion placed at the rear
face of the result member, said pinion in contact
with the internal gear of the ring member, to
rotate it mechanically; a movable peripheral indi-
cator supported by the ouber edges and outer
cylindrical surface of the base member, said indi-

-cator being cooperative with said exposed scales

of the base and ring members, respectively.
OSCAR E. BATORI.
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