No. 706,000, Patented July 29, 1902,
J. L. LEVIN. ~

ADDING MACHINE.

(Application filed Nov. 18, 1801.) )
{No Model.) 2 Sheets—Sheet I

§ N
3 - R l
N !E“l%
N s
\ F__ S
3 1215
\ S
_ TSN
ﬁ_ _ B
bé}: f % é
N =1 | RTL\ <
HY | 5 &
(e el SRR
ERIE I 3
DB B e Y
e [SS1ERS
-gl‘\-.:
T §}
L\'\' s
RISl
'bi\‘ L By ,“:‘
R = T
A E S
S TE- B N
SRR
1 g REJ_ é?' &.J
a a

WITNESSES. ‘ INVENTOR.

3L rrecint Judak [ Lievin,

Attorneys.




No. 706,000, Patented July 29, 1902.
J. L. LEVIN.

ADDING MACHINE.

(Application filed Nov, 18, 1801.)
(No Model.) 2 Sheets—Sheet 2.

I

wrs INVENTOR.
o O H e cter” Sosddahs L, Leein,
Atlorneys.

THE KORRIS PETERS CO., PHOTO-LITHQ., WASHINGTON. B, ©




10

15

20

30

35

40

45

50

UNITED STATES

PaTeEnT OFFICE.

JUDAH L. LEVIN, OF DETROIT, MICHIGAN,

ADDING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 706,000, dated July 29, 1902.
Application filed November 18, 1901, Serial No, 82,626, (No model.)

To all whom it may conceri:

Be it known that I, Junam L, LEVIN, a citi-
zen of the United States of America, residing
at Detroit, in the county of Wayne and State
of Michigan, have invented certain new and
useful Improvemmentsin Adding-Machines, of
which the following is a specification, refer-
ence being had thelem to the accompanying
drawings.

This 1nvention relates to improvements in
adding-machines,and has for its objects to pro-
vide a machine of simple, durable, and eco-
nomic construetion capable of use for addi-
tion or subtraction, as desired.

The invention consists in the novel con-'
struction and combination of the several
perts, as will be hereinafter more fully set
forth, and pointed out in the claims, reference
being had to the accompanying drawings,
forming a part of this specification, in which
similar letters of reference indicate corre-
spouding parts in all the views.

Figure 1 i a plan view of the machine, the
casing being shown in section. Fig. 21is a
vertical longitudinal section on line x z, Fig.
1, looking toward the rear. Fig. 3 is a per-
spective view of one end of the casing. Fig.
4 is a section ou line y 7, Fig. 2. Fig. 5isa
section on line z z, Iig. 1. Fig. 6 is a modi-
fied construetion in which but one spring-
tooth is employed.

As shown in the drawings, A is the casing,
provided with the front, rear, and interme-
diate walls B C D, in the rear and interme-
diate walls of which are journaled the series
of parallelly-arranged horizontal shafts I, car-
rying the number-carrying wheels I and, be-
ginning with theleft, representing units, tens,
hundreds, thousands, tens of thousands, &e.

Grepresents flanged tubes sleeved upon the
shafts T, statlonauly gsecured to the casing
at one end, and H represents gears secured to
the free ends of said flanged tubes§ go that as
the shaft revolves said gears will remain sta-
tionary.

Irepresents bars fast upon the shafts E,ad-
jacent to the fixed gears H and of a width
slightly greater than that of the gear, and J
represents spring-teeth mounted upon the op-
posite ends of sald bars in operative relation
to the gears I K, said teeth being of a width
equal to that of both gears and having a rear-

ward extension a, fitting within a suitable
housing 0, secured to the end of said bar, a
spring ¢ being sleeved on said rearward ex-
tension to hold said tooth in contact with the
teeth of the gear I, as shown in Fig. 4, the
tooth J being so timed as to mesh with the
nextadjacent gearateachhalf-revolutionand
cause it to be turned through the space of one
tooth.

I represents gears similar to the gears 1,
butfast upon the shafts Eand adapted to mesh
with the spring-tecth J, so that as the first
shafttotherightis turned throughhalfa revo-
lution the spring-tooth on said shaft adjacent
to the gear on the next shaft will be projected
and cause the gear to be turned through one-
twentieth of arevolution and the figure ¢“1”to
appear in opening, and so on with each half-
revolution of the shaft tothe right. The next
adjacent shaft to the left will be turned
through one-twentieth of a revolution and
cause the next higher number o appear in the
opening in the casing.

It will be noticed thatI have shown twenty
teeth upon each of the gears HK and two sets
of numbers from ‘07 to “9,” making twenty
in all on the number-carrying wheels, so that
but half of a revolution of the shaft will be
required to cause one set of numbers from
“0” to ““9” to pass the openings ¢j, as if is
practically impossible to make a complete
revolution of the shaft without changing your
hold upon the key for turning the same, and,
besides which, one’sarm becomes so eramped
and twisted in trying to make a complete
revolution that one is apt to lose control of
the key and fail to stop where desired, all of
which is not the case where twenty teeth are
used and but half of a revolution is required
to go the whole range of numbers, as it can
be conveniently done in one continuous move-
ment. . In Fig. 6, however, I have shown a
modified construction in which but one set
of numbers is employed and the shaft is re-
quired to be given a complete turn in order
to bring-in Lhe whole range of numbers from
“0” to Kt 9.” This machme is just as aceu-

rate and operales just as well as the other
but for the fact that the other is more con-
venient and quicker, and, besides, the opera-
tor has better control of the machine.

T represents ratchet-drums having a corre-
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sponding number of teeth to those on the
gears, said drums being preferably formed
integral with the shafts E, near the outer
ends thereof, and M represents keys adapted
to fit over the ends of said shafts and butt up
against said drums, each of said keys being
provided with a double-acting pawl of any
suitable construction, preferably as shown in
Fig. 5, in which d is the pawl, pivotally se-
cured on the enlarged end e of the key by a
serew f, a spring ¢ being adapted to hold said
pawl in either of its adjusted positions.
Upon the periphery of the enlarged end ¢ of
the key are placed a double set of numbers,
similar to those on the number - carrying
wheel, but arranged in the inverse order, one
for each tooth of the ratchet.

N is a-rod extending across the machine in
proximity to the spring-pawls, being provided
on its opposite sides with pins 7, adapted to
contact with the spring-pawl on opposite
sides of the pivot-pin and depress either side
thereof, as desired, said pins at the same time
acting as stops against which the enlarged
end ¢’ of the spring ¢ is adapted to strike to
prevent the key from being turned too farin
its return movement. Any suitable stop
may, however, be formed on the key instead.
The rod N is provided with suitable knobs
for turning it and a pointer, which, in con-
nection with graduations on the easing, indi-
cates exactly in what position the pins are,
and should it be desired to use the machine
for subtraction by simply giving the rod N a
half-turn all the ratchets will be tilted in the
opposite direction and held in that position
by the springs ¢, and the machine is rcady for
subtraction. Another half-turn of the rod
and the machine is again in its normal con-
dition. Itwill also be noticed that the spring-
tooth J travels on the gear II with its inner
face all the time, so that its respective shaft
B is accurately held in position at each one-
twentieth of a revolution, and at each half-
revolution the tooth is projected into mesh
with the next adjacent gear K to the left at
the proper time. This double function of the
tooth J is of great importance, as unless the
gears are actnally centered and held in such
position at each movement by said tooth the
accuracy of the machine would soon be de-
stroyed by reason of the lost motion and the
tooth J would fail to engage with the gear K
at the proper time to impart its proportionate
movement to the next adjacent wheel, which
is also centered in the same manner.

Supposing it is desired to add together six
thousand and four hundred, the machine
having first been set to zero the operator takes
the thousands-key (the spring-pawls having
first been thrown into the adding position by
the rod N) and turns it to the right until the
number ‘‘6” would show through the open-
ing 4 and then turns it baek till the lug or
projection g'on the key would strike the pin
h, in the backward movement of which the
spring - pawl would have engaged with the

¥08,000

ratchet-drum and turned the shaft ¥ until
thenumber ““ 67 would be exposed in the open-
ing j. The operator would then take the hun-
dreds-key and turn it to the lefi till the num-
ber ““4” would show through the opening,
the spring-pawl at the same time engaging
theratchet,and turn the key back tillit strikes
the stop 7, the shaft being carried with it,
and the number-wheel will disclose the figure
““4” through the opening, each particular key
being so actuated until the desired amount is
obtained.

‘What I claim as my invention is—

1. In an adding-machine, a series of fixed
gear-wheels spaced at intervals apart, and a
corresponding series of shafts journaled in
axiallinetherewith carrying a like set of gear-
wheels and the number-carrying wheels, a se-
ries of spring gear-teeth carried by said shafis
in traveling contact with said fixed gears and
adapted at intervals to mesh with the mov-
able gears to impart a predetermined move-
ment thereto, and a series of keys sleeved on
said shafts having ratchet-and-pawl connec-
tion with said shafts to impart movement
thereto in either direction as desired.

2. In an adding-machine, a series of fixed
gear-wheels spaced at intervals apart, and a
corresponding series of shafts journaled in
axial line therewith,carryingalikesetof gear-
wheels and the number-carrying wheels, of a
series of spring-teeth carried by said shafts
in mesh with the fixed gears and adapted to
be projected into mesh with the movable gears
at intervals to impart movement thereto, and
a series of keys sleeved on said shaft and
having a ratchet-and-pawl connection there-
with, said keys carrying numbers correspond-
ing to those of the number-wheels but ar-
ranged in the inverse order.

3. In an adding-machine, a series of fixed
gear-wheels spaced at intervals apart, and a
corresponding series of shafts journaled in
axialline therewith, carrying a corresponding
series of gear-wheels and number-wheels, car-
rying a double set of numbers from “0” o
“9,” of a pair of spring-teeth carried by each
of said shafts, traveling in contact with the
fixed gears and on opposite sides thereof,
adapted at intervals to mesh with the next
adjacent movable gear one tooth at a time,
and a series of keys having ratchet-and-pawl
connection with said shafts, said keys carry-
ing numbers corresponding to those on the
number-carrying wheels but arranged in the
inverse order.

4. In an adding-machine, & series of fixed
gear-wheels spaced at intervals apart and a
corresponding series of shafts journaled in
axial line therewith, carrying number-carry-
ing wheels, and a corresponding series of gear-
wheels, spring-teeth carried by said shaftsin
mesh with the fixed gears, and adapted to be
projected at intervals into mesh with the mov-
able gears, a series of ratchets carried by said
shaftsand a series of reversible pawlsadapted
to transmif motion to the ratchess through the
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medium of a key and a reversing-bar for tilt-
ing the pawls in either direction.

5. In an adding-machine, a series of fixed
gear-wheels spaced at intervals apart, and a
corresponding series of shafts formed with
ratchets journaled in axial line therewith,
carrying number-carrying wheels and a cor-
responding series of gear-wheels,spring-teeth
carried by said shafts in mesh with the fixed
gears and adapted to be projected at inter-
vals into mesh with the movable gears, and a
series of keys carrying numbers correspond-
ing to those of the number-wheels but ar-
ranged in the inverse order, reversible pawls
carried by said keys adapted to transmit mo-
tion to said ratchets in either direction and a
reversing-bar for actuating the pawls.

6. In an adding-machine, a series of fixed
gear -wheels and a corresponding series of
shafts carrying a like series of movable gear-
wheels and a series of number - carrying
wheels, spring gear-teeth carried by said
shafts meshing with the fixed gears and of a
width greater than said gears and adapted at
determined intervals to mesh with the next
adjacent movable gear to the left to imparta
proportionate movement thereto, a series of
ratchet-drums earried by said shafts, formed
with teeth corresponding in number to those
of the gears, a series of keys sleeved on said
shafts and bearing numbers corresponding to
those of the number-wheels, but arranged in
the inverse order, and a series of reversible
pawls carried by said keys and adapted to
turn said shaft in either direction.

7. In an adding-machine, a series of shafts
and number-carrying wheels and means for
transmitting motion from one shaft to the
other in proportion to the numerical values

o2
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which they represent, of a series of keyscar-
rying numbers corresponding to those of the
number-carrying wheels, but arranged in the
inverse order, ratchet-and-pawl connections
between said keys and shafts, means for re-
versing said pawl to turn the shaft in either
direction and a stop to limit the return move-
ment of the key.

8. Tn an adding-machine, a series of fixed
gear - wheels and a corresponding series of
shafts carrying a like series of movable gear-
wheels, and a series of number - carrying
wheels provided with two sets of numbers
from ‘07 to ““9,” a pair of spring gear-teeth
carried by each of said shafts meshing with
the fixed gears on opposite sides thereof and
adapted at intervals to move the next adja-
cent gear through the space of one tooth, said
spring-teeth being of a width equal to that of
both gears, a series of ratchet-drums formed
on the shafts and having teeth equal in num-
ber to those of the gears, a series-of keys
formed with a lug or projection sleeved on
said shafts and bearing numbers correspond-
ing to those of the number-wheels but ar-
ranged in the inverse order, a series of tilt-
ing pawls carried by said keys and springs
for holding said pawlsin either direction, and
a bar formed with pins for tilting said pawls
to turn the shaft in either direction, said pins
forming stops against which said lugs or pro-
jections are adapted to strike in the return
movement of the key.

In testimony whereof I affix my signature
in presence of two witnesses.

JUDAH L. LEVIN,

Witnesses:

O1ro F. BARTHEL,
JACOB LEVIN,
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