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This invention relates to meehanical calculat~
ing devices and is. an improvement over Patent
No. 1,404,019 dated January 17, 1922

An object. of this invention. is to provide a me-
chanieal ealculator in the form: of a disc having
arithmetie scales on the opposite faces: and a
pair of piveted arms on each face with the in-
nermost: member of each pair fixedly eonnected
tozether for unitary movemenst, and the other
member of each: pair independently adjustable to
a selected angular position.

Another gbject of this invention is to provide
a. calculator of this kind which may be formed
on one face thereof with ene kind of arithmetic
graduations, and may be provided on the oppoe-
site face thereof with another kind of arithme-
tic graduations, the calculator being preovided
with pairs of arms movable over the scalex or
graduations, and the seales or graduations on
both sides being so correlated that the setting
and adjustment of the arms on one face of the
dial will indicate the answer to another problem
on:thereverse face of the dial.

Still another object of this invention is to pro-
vide a calculating device of this kind having a
pair of indicating arms on both sides of a gradu~
ated disc, one arm of each side heing fixed to one
arm on the other side, the other arms being free
to be rotated. selectively independently of or to~
gether with the connected arms for transposing
calculations from ene. side of the disc to the other.

Yet another object of this invention is to pro-
vide a caleuwlating device of the kind to be here-
inafter described, hawing rotatable imdieating
arms thereon which are so formed that the arms
contact the disc only near the periphery thereof
along a space provided for such rubhing contact
wherehy the rubbing of such arms will not rub
off or otherwise deteriorate the indicia on the
disc.

A further object of this invention is to provide
two indicating arms on opposite sides of a. flat
graduated dial, the arms being so arranged that
either one of the shorter arms may be moved while.
the two long arms remain stationary and when
the Iong arms are moved, the short arms are
moved the same angular distance whereby angu-
lar distance can be added or subfracted and the
result thereof may be transposed from one side of
the dial to the other. By having suitable scales
on both sides of the dial, many types of prob-
lems may be quickly and acecurately solved. Ref-
erence is had particularly to computers for use
of airplane test pilots where a number of corre-
lated scales may be correlated on oppesite sides
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of the dial, such scales having a commeon rela-
tion, as based on logarithmic progressions or
other arithmetic scales.

With the above and other ebjects in view, my
invention: ceonsists in the arrangement, combina-
tion and details of construction disclosed in the
drawings and specification, and then more par-
ticularly pointed out in the appended claims,

In the drawings,

Figure 1 Is a top plan view of my calculstor;
and

Figure 2 is a vertical section therethrough.

Referring to the drawings, the numeral 10 des-
ignates generally a calculator constructed accord-
ing to an embodiment of my invention. The cal-
culator 18 comprises o base plate or dial (t hav-
ing one or more series of scales annularly dis-
posed thereen. As the most frequently occur-
ring problems in test work are theose which re-
quire calculations other than simple addition or
subtraction, logarithmic scales are the most used
in multiplication and division problems may be
solved, so in the drawings T have shown a loga-
rithmic scale on the dial {1, although other scales,
including multiple logarithmic scales may he used
without: digressing from: the spirit of this in-
vention.

A bushing 12 is rotatably mounted in the cen-
ter of the dial LI and seale or scales thereon and
a bolt t4 engages laogely through the bushing or
bearing 2. The bushing 2 is so disposed that
the upper edge thereof is flush with the upper
surface of the dial ! and the lower end of the
bushing 12 extends downwardly from the lower
surface.

An outwardly extending radial arm {5 is car-
ried by the bushing 12 and is spaced from the
disc. ki on the lower side by a washer or spacer
6 loose about the bushing 2. Fhe arm 15 is
formed at its eouter end with an upwardly ex~
tending detent or joggle t6 for engaging the disc
L1 outwardly of the scales thereon whereby the
arm b% isi spaced from the dial tF along its length
so that continued use of this device 18 will not
wear off the gradustion marks on the dial #i.
The arm % then is terminated beyond the dial
k.

A similar arm {7 is fastened to the bolt 14 ahove
the dial ki and spaced thereabove hy a washer
k8 laose about the bolt 4. The arm 7 extends
oubwardly and is spaced at its outer end from the
dial It by a detent 19 extending dewnwardly
opposite from the joggie (6, and the arm {7 ex-
tends beyond. the dial I where ii is fastened to
the extending arm L5 by bolis or rivets 20 or other
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suitable fastening means, and a spacer 21 is fizxed

between the extending portion of the arms 18

and 17, the spacer 2i being substantially the
same thickness as the dial {1 to prevent the arms
i5 and 17 from clamping the dial {!| therebe-
tween.

A concavo-convex spring washer 22 is loose
about the holt 14 below the bushing {2, having the
concave . side upward whereby the edges of the
spring 22 may press upwardly against the bot-
tom side of the lower long arm 15.

A lower bushing 24 loose about the bolt {4 is
carried thereby below the bushing 12 and an out-
wardly extending short arm 25 is secured there~

on, being spaced downwardly from the spring ;

washer 22. The arm 25 engages the lower side
of the arm 15 and is terminated short of the edge
of the dial 11 with an upwardly extending detent
26 spaced from the disc [{ whereby the arm 25
may be rotated over the arm {5 upon occasion.
The concavo-convex spring washer 21, loose about
the lower end of the bushing 24 presses upwardly
against the arm 29, the edges of the spring 27
engaging the lower side thereof.

An upper bushing or bearing 28 loose on the
bolt 14 is spaced above the arm 17 by a washer
29. The upper short indicating arm 30 extends
outwardly from the bushing 28 in a manner op-
posite from the lower arm 25 and is formed with
a detent 31 at its outer end similar to the de-
tent 26. The spring washer 32 similar to the
washer 27 is carried about the upper end of the
bushing 28 and the edges of the lower concave
side press the arm 28 inwardly of the. device {9.
A nut 24 on the lower end of the bolt {4 holds
the assembly together and tightening the nut 34
increases the tension of the spring washers 22,
27 and 32 on their respective indicating arms.

Each of the arms is provided with a radial in-
dex line 35 which is preferably scribed on the
surface of the arms which are preferably made
of transparent plastic material so the graduation
on the metal disc 11 may be readily viewed there~
through.

By the arrangement as above described, the
short arms 25 and 38 are free to turn about the
win or bolt 8 independently of each other and
independently of the long arms i5 and {7 where-
as movement of the connected arms 15 and 17
effects a corresponding angular movement of the
arms 25 and 20 from their independently selected
position relative to the arms 15 and 7. -

Using a logarithmic scale on the dial {1, multi-
plication problems are readily solved on either
or both sides of the dial by the proper movemen‘b
of the arms.

A typical multiplication problem is indicated
in Figure 1, the object being to multiply 5x16.
The long arms {7 and {5 are positioned so that
the index line 35 registers with the multiplier 5,
and one short arm as 38 is placed so the index
line 85 registers with the index or mark 10 on the
log scale, as shown in full lines. The long arm
- 17 is then rotated until the index 35 of the arm
30 registers with the multiplicant {6, thereby
rotating the short arms 88 and {7 a like angular
distance about the scale, whereby the index 35 on
the long arm (T will indicate the product, or 80,
shown in dotted lines. Division is performed in
the reverse manner, similar to conventional slide
rule procedure, as proportions and other slide
rule calculations.

However, as in aireraft fiight calculations, sev-
eral products are desired nearly simultaneously
by the pilot or navigator and a similar multiplier
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is used for both problems. By using a device of
this kind both products may be found with bub
g single movement. As an example, fuel con-
sumption for a definite period of time and dis-
tance over the ground towards a base. Using
round numbers for convenience, after 5 hours of
flight in a plane burning 60 gallons of fuel an
hour and travelling at a ground speed of 120 miles
per hour, the pilot can determine the total gas
consumption and distance by a single movement
of the device. The arms IT and 15 are set with
the lines 35 registering with the index 10 on both
the upper and lower scales. For calculating fuel

" conisumption on the upper scale, the short arm
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38 is placed with its index line over the mark §98,
and for determining the distance covered on the
lower scale, the short arm 25 is placed with its

_index line in registry with the mark 2. Then

by rotating the long connected arms 15 and {7
until the index line registers with the numeral 5
on hoth the upper and lower scales, at the same
time, hoth products are indicated by the short
arms 30 and 25 respectively, each moving a simi-
lar angular distance, about 107 degrees, so that
the arm 30 indicates 300 gallons of fuel consumed,
and the arm 2§ indicates 600 miles, distance cov-
ered. Similar correlated problems may be solved
in much the same manner simultaneously, thus
reducing considerably the time and effort required
by previous slide rule arrangements, such rapid
calculating means being of considerable aid in
the present high speed airplanes wherein seconds
lost in caleulations result in excessive loss of
fuel and distance when a correction or change of
the flight must be made as a result of such cal-
culations.

I do not mean to confine myself to the exact
details of construction herein disclosed, but claim
all variations falling within the purview of the
appended claims.

What I claim is: - - '

1. A calculating device of the kind described
comprising an annular flat dial having circular
scales thereon, a central bushing loose in the
center of said dial, a bolt rotatable in said bush-
ing, a pair of indicating arms on opposite sides
of said dial extending radially beyond the periph-
eral edge thereof, means connecting said arms
together beyond said dial, one of said arms being
fixed to said bushing, the other of said arms being
fixed to said bolt, a washer spacing said arios
from said dial at the center thereof, a pair of
bushings on said bolt on opposite sides of said
central bushing, a second pair of indicating arms,
each of said latter arms fixed to one of said latter
bushings, a washer between one of said latter
bushings and said central bushing, a concavo-
convex spring washer between the other of said
latter bushings and said central bushing fric-
tionally biasing one of said first pair of arms in
engagement with said dial, and a pair of outer
concavo-convex spring washers about said latter
bushings biasing said latter pair of arms in en-
gagement with said first pair of arms whereby all
of said arms may be rotated simultaneously rela~
tive to said dial.

2. A calculating device of the kind described
comprising an annular flat dial having circular
scales thereon, a central bushing loose in the cen-
ter of said dial, a bolt rotatable in said bushing,
a pair of indicating arms on opposite sides of said
dial extending radially beyond the peripheral
edge thereof, means connecting said arms to-
gether beyond said dial, one of said arms being
fixed to said bushing, the other of said arms being’
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fixed to said bolt, a washer spacing said arms
from said dial at the center thereof, a pair of
bushings on said bolt on opposite sides of said
central bushing, a second pair of indicating arms,
each of said latter arms fixed to one of said lat-~
ter bushings, a washer between one of said latter
bushings and said central bushing, a concavo-
convex spring washer between the other of said
latter bushings and said central bushing fric-
tionally biasing one of said first pair of arms in
engagement with said dial, a pair of outer con-
cavo-convex spring washers about said latter
bushings biasing said latter pair of arms in en-
gagement with said first pair of arms whereby
all of said arms may be rotated simultaneously

<

10

6

relative to said dial, and an outwardly offset inner
end on said latter arms spaced from said first
arms and held in engagement therewith at the
periphery of said outer spring washers.

CLAIR A. GILSON.
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