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TOBIAS DANTZIG, OF NEW YORK, N. Y., ASSIGNOR T0 THE COMPUTING-TABULATING-
RECORDING COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK.

COMPUTING SCALE.

Application filed November 15, 1918, Serial No. 338,255. Renewed August 19, 1825.

This invention relates to computing scales.
More specifically it reletes to a system where-
by when a manual setting of an element in
accordance with the price per unit weight of
a commodity is made & direct reading of
total price of the commodity may be ob-

* tained.
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One of the principal objects of the present
invention is to provide a computing scale
of the type referred to in which simplicity
of structure, which is conducive to low-cost
production, is attained without sacrificing
the necessary accuracy of instruments of
this class.

Figure 1 is an elevation of cone form of
scales embodying my invention.

Fig. 2 is g detail gsection taken on the line
2—2 of Fig. 1.

Fig. 8 is a detail section on the line 3—3
of Fig. 1.

Fig. 4 is a detail side elevation partly in
section of the arm H shown in Fig. 1.

Fig. 5 is a detfail elevation illustrating a
modified form of slide. ,

In carrying out my invention I utilize the
well known slide rule principle of obtaining
the product of two factors by obtaining the
antilog of the sum of the logarithms of the
individual factors. Thus in Fig. 1 T have
illustrated a slide S having thereon a log-
avithmic scale. " This slide 1s adapted to co-
operate with a relatively fixed reference
mark or line R. Let it be assumed that the
slide S is set to the price per pound of the
particular commodity under consideration,
for example the slide is shown in Fig. 1, set
to a price of 1.5 cents per pound. If a point
is now selected, on the scale, which is spaced
from the reference line R a distance propor-
tional to the logarithm of the weight of that
commodity (employing the same scale of
distance as that used in laying out slide S)
the reading on slide S at that point will in-
dicate the antilog of the sum of the log of
price per pound plus the log of the total
weight. In other words, the total price of
the commodity in question will be indicated.

The slide S may readily be set by hand,
vith reference to the index R, to the particu-
lar price per pound or other unit weight.
The other setting however is accomplished
automatically; i e., means arve provided for
automatically and distinctively disclosing
that part of the slide scale which is spaced

from the index R a distance proportional to :

the log of the weight of the commodity.
This means comprises a part actuated by the
weight of the commodity and deflected to an
extent directly proportional to such weight.
To effect the distinctive disclosure, above
mentioned, by movement of said part with-
out imposing a sensitivity-destroying load
on said part and consequently on the scales,
I prefer to employ means of the type illus-
trated which may be constructed substan-
tially as follows.

The weight actuated part shown in the
form of an arm M pivoted at O is provided
with a line source of light such as an in-
candescent electric lamp 1, provided with a
straight filament I, which extends prefer-
ably in a direction parallel to the axis O.
Current may be conducted to the lamp by
any suitable means, not showsi, such for ex-
ample as slip ring connections at the axis
O, or flexible leads. Between the source 1.
and the slide S is interposed a screen B to
cast a shadow on said slide. This screen I
may be secured to the yoke G which slidably
supports the scale S and which is secured to
the weighing scale structure as will herein-
after appear. By properly designing said
screen the line of separation of the shadow
and light portions of the scale S may be
utilized to disclose distinctively that portion
of the scale S which is spaced from the
index R an amount proportional to the log
of the weight. In other words, I provide a
weight-responsive but weightless, friction-
less, and readily readable pointer or rider
for the slide S. Moreover the said slide S
need not be given any peculiar curvature but
may assume the configuration of a regular
curve; as the arc of a circle, or a straight line.
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If the slide S is a straight edged one, the
contour of the member E, in order to have
the above mentioned characteristics, may be
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represented parametrically by the following
equations:

K. log 6—r.cos (§—a)—a

=7 cos 6— | 1-+f(6)
| i 6. 07 sin Ota
y=r- sin 97}'_%5?7(2)—:*——)
where: Kb in (0= a)]
f(6) = o e T

and where 7 is the radius C
lar deflection of the arm H; « is the angle
of the initial position of the arm H with the
@ is the distance of the marker R
from tlie Y-axis; & is the distance of the
scale § from the X-axis; and K is an arbi-
trary constant on which the relative propoz-
tions of the parts depend; the origin being
at the pivot O.

This curve is the envelope of the variable
ray from light L to the scale-S and can be
readily obtainable by any skilled mathema-
tician. - This curve possesses a characteris-
tic which is of great value in the combina-
tion. It has a cusp C, the cuspidal tangent

. ¢ being the ray tangent to the circle which

is the locus of L. In the vicinity of the
cusp C the rays which illuminate the slide
5 agsuime the shape of a pencil of rays with
C as a vertex. Therefore, by selecting the
constants «, K, », @ and b°in proper propor-
tions; thie rays passing 1n the vicinity of the
cusp may be-made to play the principal role,
thus making the lirie-of separation of shadow
and light on the slide 3 very sharp.
Various forms of weighing scales may be
employed to actuate the arm H, the only

condition imposed by the par thLlldl‘ physical
embodiment qbo*e described being that the

arm H should be so actuated that its angu-
lar deﬂectlon is proportional to the wewht
of the commodity placed upon or in the
goods-receiver of-the scales.  One form of
sc-aies which fulfills this condition. is illus-
trated in the drawings and may: be con-
structed subbtantlally as follows:

A main lever 10 ‘of the third class, ful-
crumed at 11, supports the platform ox
goods-receiver 12 on a knife edge pivot 13.

The platform is counterpoised by.a weight

14 on one end of the lever, while the
other end  of the latter is connected by
a link 15, in the form of a ﬁemble tape, to
the cam arm 6 of a pendulum 16 which is
mounted on a knife edge pivot O. This

pendulum constitutes a load counterbalance,

as will be readily understeod. A suitable

r 0K log (8-+a)-cos (8-Fa) +b. sin (4 a)—

)30 1s the angu--

a]

housing 18 encloses the parts above described
and also a dash-pot 19..

The pendulum 16 is provided at its top with
a carrier 24 in the form of a yoke extending
over one end of the pivot to the outside of

the housing 18, to which carrier the arm H.
The design of the cam 6 is such

1s secured,
that the angular deflection of the arm I is di-
rectly proportional to the weight of the com-
modity placed upon the goods-receiver 12.
While I am aware that a properly cali-
brated weight-indicating scale might be se-
cured to the yoke G ad]acent to the shde K,
I prefer to utilize the scale D shown in the
drawing. This scale is simply one in- the
shape of the arc of a. circle centered at O
and secured to the yoke G, in turn secured.to
the housing 18. As the anoular deflection
of the arm H is directly propmtional to the
weight of the commodity it may be provided
with a reference line R’ adapted to be read
on the scale D which is evenly calibrated to
give the weight in pounds or other units.
The operation of the device as thus far dis-
closed may be summarized as follows: The
slide’ S is set manually so that the calibra-
tion undeyr the index R inideates the price
per. unit weight of the commodity. The

recéiver 12, a dwect reading of total price
is obtainable on the slide S by noting where
the line of separation. of light and slmdow
crosses the lower edge of said scale.” The
weight of the commodity may be read on
scale D.

As h‘LQ been previously. pointed out: the
line of separation between the light and
shaded portions of the scale S may be made
very distinet. The contrast between . these
light and shaded portions may be made more
marked by excluding some of the éxtraneous
light. This may be accomplished by pro-
v1d1ng a hood 20. :

My invention is of course susceptlble to.

modification without departing from the

spirit thereof. Thus, if 2 long wide range
shide S is desired and ‘it is undesnable To.
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allow the ends thereof to project a consider-
able distance beyond the yoke G, the ar-
rangement shown in Fig. 5 may be adopted.

In this figure the slide S’ is made in the
form of a tape adapted to be wound upon
either of two spools 21 from the other.
These spools are shown rotatably mounted
on the yoke G and some suitable expedient,
such as imposing a frictional opposition to
rotation of said spools, is provided to pre-
vent undue slackness of the tape. Kach of
said spools may be provided with a manu-
ally operable knob 23 whereby the slide or
tape S’ may be set with reference to the
index R.

t will be appreciated that the slide S, or
S’, may be calibrated on both its front and

back surfaces so that the price reading will-

be visible to both the vendor and the pur-
chasers. A hood 20 is therefore provided on
both sides of said yoke G.

What I claim is:—

1. A computing scale comprising in com-
bination, a logarithmic calculating device
settable to the price per unit weight of a
commodity, a source of light, and means
comprising a weight-actuated part adapted
to assume different positions corresponding
to different loads for causing said source of
light to disclose distinctively that portion of
said device which indicates the total price
of the commodity.

9. A price computing mechanism com-
prising in combination, a slide rule manu-
ally settable in accordance with the price per
unit weight of a commodity, and means com-
prising a part actuated by the weight of the
commodity and whose displacement is in ae-
cordance with a function of said weight for
distinctively illuminating that portion of the
glide rule which indicates the product of the
weight and the price per unit weight.

3. The combination with a weighing ma-
chine of a source of light, a scale calibrated
to antilogarithms, and means comprising a
part interposed between said source and scale
to cause the former to disclose distinctively
a portion of said scale which is spaced from
a predetermined reference point a distance
proportional to the logarithm of the weight
of a commodity.

4. In a computing scale multiplying fac-
tors representing the weight of the goods and
price per unit-weight, the combination with
a support adapted to receive the goods and
adapted to be moved thereby; and a calcu-
lating device comprising parts relatively and
manually adjustable and at least one of
which bears a logarithmic scale; of means
compuising a part displaced by said support
in accordance with the weight of the goods
for illuminating a predetermined part of
said scale.

5. A computing scale comprising in com-

3

bination a logarithmic chart, weight-actu-
ated means comprising a part adapted to
assume different positions corresponding to
different loads for projecting a beam of light
upon said chart, and means interposed be-
tween sald chart and first-named means for
controlling said beam.

6. A computing scale comprising in com-
bination, a load support, a device controlled
by said load support and displaced thereby
in accordance with a function of the weight
of a commodity placed upon said load sup-
port, a logarithmic caleulating device manu-
ally settable in accordance with a function
of a unit weight of a commodity, and means
controlled by said device for distinctively
lluminating that portion of said caleulating
device which indicates the product of the
weight and the function per unit weight for
which said device has been set.

7. In combination, a straight manually
settable logarithmic scale, a Toad support,
and means comprising a part actuated by
said load support and displaced thereby in
accerdance with a function of the weight of
a commodity placed upon said load support
for distinctively disclosing predetermined
portions of said scale in accordance with a
function of the weight of a commodity upon
the load support.

8. A computing scale comprising in com-
bination, a logarithmic chart, weight-actu-
ated means comprising a part adapted to
assume different positions corresponding to
different loads for projecting light upon
said chart, and means interposed between
said chart and first named means for inter-
cepting a portion of light so as to cause a
corresponding portion of the chart to lie in
shadow.

9. A computing machine as set forth in
claim 1 in which the weight actuated part is
provided with means for indicating the
weight of the commodity.

10. A computing scale comprising in com-
bination, a load support, a device controlled
by said load support and displaced thereby
in accordance with the weight of a commod-
ity placed upon said load support, a calcu-
lating device manually settable in accord-
ance with a function of a unit weight of a
commodity, and means controlled by said
first named device for distinctively i1lJumi-
nating and pointing out that portion of said
calculating device which indicates the prod-
uct of the weight and the function per unit
weight for which said device has been set.

11. A machine as set forth in claim 10 and
provided with means controlled by said load
support for indicating the weight of the com-
modity.

12. A machine as set forth in claim 10 in
which the function per unit weight is price
per pound of the commodity.
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18. A computing machine as set forth in

claim 2 in which the weight actuated part is

provided with means’ ior indicating the
weight of the conmmodity.

14, A machine as set forth in claim 11 in
which the function per unit weight is price
per pound of the commodity.

15. In. a weighing machine, in combina-

tion, a 1o<mr1thmlc chart and. weight-con-

trolled means. for castlnoia shadow on said.

chart to designate different indicia. thereof.
In testunony whereof T hereunto affix my

smnature
TOBIAS DANTZIG.

10



