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A pplicafion filed July G, 18£8,

Serial No., 207,174, (No model.)

To all whon it may CONCEFRL:

Be it known that I, DorRr E. FELT, a citizen
of the United States, residing at Ghlcago n
the county of Cook and State of 1llinois, have

invented a new and useful Improvement 1n

Adding-Machines, of which the following is

aQ Spemﬁcatlon |
This invention. is designed to obviate the'
difficulties heretofore met with in the practi-

cal operation of adding-machines. I employ
in my improved machine a series of indicator-

“wheels, the peripheries of which bear the fig-

ures from 0 to 9, inclusive, at equal distances
apart, in COIIlbIl]’lthIil with suitable cover, so

that but one figure of any wheel 18 exposed

abt a time. Sald wheels are arranged side by
side upon a common shaft, and each of them
stands for an order of numbers. Kach 1s also

provided with its own series of actuating-

keys, representing the numbers 1 to 9, inclu-
sive, and serving
w1th suitable eonnectmﬂ* mechanism, to rotate
the wheel to the point required to mdma,te that
the number represented by the key has been
added. Thusif one of the wheels 1s positioned
to indicate 0 and the b key of that wheel 18

strack, the wheel will be turned until it 1ndi-

cates b, I also employ,in connection with the
indieator-wheels and their operating-keys, an

automatic carrying mechanism, whereby, when

the number added to any wheel of the series
produces a sum beyond the highest number

represented by such wheel,the Wheel standing

for the nexf higher order of number will be
actuated to the exteut of adding one thereto.
This carrying mechanism 18 entirely inde-
pendent of the keys struck, and consequently
the operator is obliged to give no thought to
it, and as the power 1eqmred is obtained by
means of springs he i1s not obliged to exert

any. more pressure upon the keys when anum-

ber is carried than when such is not the case.
I also employ in theé machine, and in the com-
bination with the numeral- Wheels an auto-
matic positive stop,for preventing them {from
being rotated too far by momentum These

“and other features of the invention will be fully
understood from the accompanying drawings

and the subsequent deseription.
In the accompanying drawings, Kigure 1 18
a plan of my machine. I‘1g, 2 is a longitudi-

, when struek, in comlectmu

the figures 0 to 9, inclusive.

nal vertical section. is a horizontal

section. Figs. 4 and 5

Lo
Plg.o

whee]s and their controlling devices. Ifig. 6
is a detail view of one of the numeral-wheels.

showing the cam for storing up the power, and

Ifig. 6* is a partial section of the same wheel.
Fig. 7 is a cross-section of the levers for actu-
ating the wheel-stops, and Fig. 813 a partial

plan of the same, both being enlarged. Fig.

9 is a longitudinal vertical section showing
the position assumed by the wheel lever and
stop-lever. Tig.101is a section similar to Fig.
9, showing a suitable substitute for the Stop-
lever shown in previous figures, Fig, 11 is a
seclion of the numeral.w heel and the compan-
ion ratchet and disk, and Fig. 12 shows a modi-
fied form of the wheel-stop.

In the drawings, A A" A* &e.
numeral or indicator wheels——ubhmt is to say,
wheels provided upon their peripheries with
_ Each of these
wheels stands for an order of numbers, the
wheel A representing units, the wheel A’ tens,
the wheel A?hundreds, and so on, Sald wheels
are loosely mounted upon a common shaft, B,
and are actuated. by devices now to bc de-
scribed.
- 0C, ¢ U, CC, &e., represent the several
series of depressible keys, there being one
series for each of the indicator-wheels above
mentioned. These series consistof nine keys
each, numbered from 1 to 9.
keys are located the vibrating segment-levers

| D IY D?, &ec., each provided with a retracting-

spring, S, pivoted upon bar d, there being

are respectively en-
| larged front and side elevatmns of the numeral-

55
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, represent 7o

Below these

one such lever for each series of keys and in-

dicator-wheel. The keys are provided with
shoulders ¢, which engage with the levers and
act to depress the latter against the springs
S whenever any one of the keys 1s struck.
At their free ends the levers arc provided
with toothed segments IZ, which mesh with
and rotate pinions E’ upon the shaft B. Ad;
joining pinions K/, and either integral with or
fast thereto, are disks E, carrylng spring-de-
pressed pawls ¢. 'I'hese 1:)‘1WIS., when the pin-

ions and disks arce rotated by the downward
movement of the levers, engage with and rotate
the ratchet-disks 1, bub do 11013 move the lat-
ter daring the contrary rotation caused by the
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lated by screws £ in cross-bar i

return-stroke of the levers.
to the indicator-wheels in some
sultable manner, so that the latter are com-
pelled to move with them. The extent of the
rotation thus communiecated to the indicator-

wheels 18 regulated by the amount of throw

given to the segment-levers D I, &ec., which
varies with the key struck. Thus the keys
numbered 1 are calculated to rotate the wheels
one-tenth of a revolution, keys 2 to rotate
them two-tenths, and so on throngh the se-
ries of nine keys. For this purpose the keys

‘are graduated in length, as shown, having in

view the different distances from the pivots of
the levers, and are combined with a stop, so
that they reach the limit of their strolke at the

proper point in the movement of the segment-

lever. That portion of the keys passing
through the openings d’in the segment levers
may be reduced in size from the upper por-
tions. Itig intended that the machine shall
contain such number of indicator-wheels as
may be necessary o indicate the sum of the

numbers added, and that such sum can be
read by the figures exposed at the openings /

1n the top
wheels.

L will next describe the deviee for prevent-
ing over rotation by the indieator-wheels. |

G G are levers, which I call “stop-levers.”’
There is one for each series of keys, and they
arc placed under the same, so as to be actuated
thereby. They are made to yield slichtly
when struck by the keys, and such yield is
obtained by providing them with laterally-
extending arms g at each end and pivoting
such arms ab ¢ to stationary cross-bars .
From these stop-bars links or connecting-
rods J extend upwardly and are joined to vi-
brating detents J’, pivotally hung upon a
cross-wire, J% and adapted to engage with the
equispaced wires or teeth 4, secured in the in-
dicator-wheelsand companion disks I, to form
ratehets.  Springs J® lift the detents to their
normal position after each operation, and with
them the stop-lever also. This construetion
results 1n the absolute stopping of the rotation
of the indicator-wheel whenever any key has
depressed its stop-bar sufficiently to bring the

plate, I, covering the indicator-

detent into operation with the ratchet ¢ of the
wheel. It also results in limiting the down-

stroke of the keys, so that no speeial device
for this purpose is necessary.

During the back ward rotation of the pinions
" and disks E?, caused by the upward motion
of the segment-levers, there is a tendency upon
the part of the wheels and their actuating-
ratehets to move with the pinions and disks.
Lo prevent this, I provide spring-stops I, hav-
ing nibs or teeth %, adapted to engage with the
ratchets 4, already mentioned. The nibs % are
glven a gradual slope upon their neutral side,
as shown, to enable the ratchet-tecth to lift the
stopseasily. - The tension of springs KK is regu-
The stops
K are also useful in bringing the indieator-
wheels 1into line when they move a fraction too

The disks IF are |
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far, as they are usually in contact with two
pins, 4, ab a time when the wheels arc at rest,
and exert a lifting power upon the one beyond
the center of revolution of the ratchet i, DBy
these stops the indicator-wheels are positively
held against backward rotation, and are also
caused to present their numbers at the open-
Ings 2 in true alignment with each other.

The next feature of the machine to be de-
scribed is the carrying mechanism-—~that is, the
mechanism by whieh the numbers are carried
from the unit-column to the tens, and from
the latter to the hundreds, &e.  In deseribing
this part of the machine I shall necessarily in-
clude a description of the deviees by which
power 18 stored to operate the indicator-wheels

In thus carrying numbers. . Upon one side of

the indicator-wheels are cams T, the general
outline of which is that of a spiral, except the
larger or outer third, or thercabout, which is
concentric.
employed for the highest column, is provided
with this cam. A spring-lever, M, located ad-

Jacent to cach wheel, is pivoted at m and foreed

toward the wheels by the spring m/. Tach le-
ver has an outstanding arm, m® which rides
upon cam L of the wheel, and guards »* are
preferably employed upon the wheel to draw
the arms inward in case the spring should fail
to actuate the levers at the moment the arms

pass from the outer to the inner part of the.

cams. The rotation of any wheel with this
construction will gradually forece the lever
away against thespring, thus storing up power
in the latter. This power I utilize in tu rning
the indicator-wheel next abovein order by an y
suitable devices—as, for instance, by the push-
pawl M, pivoted upon lever M and meshing
with the ratchet-teeth 7 of the said next higher
wheel. It will be noticed that the pushing
back of lever M to the dotted position, Fig. D,
will allow the pawl M’ to fall back of the next
tooth of the ratehet 4, so that when the lever-
arm passes ofl from the Iarge part of the cam

-and allows the lever toswing toward the indi-

cator-wheels said pawl will engage with said
next tooth, and as the lever is foreced Dy the
spring will move the ratehet and said next

‘higher wheel one tenth of a revolution, so the

latter will indicate & number one higher than
before. In this manner cach of the wheels,

cxeept the lowest, is operated to the extent of

one number at each revolution of the wheel
next belowit, and this happens sometimes with
several adjacent wheels simultaneously—as,
for ipstance, if the first three wheels, (indi-
cated 999,) asingle unit added to the unit-col-

umn should result in the -partial rotation by

the carrying mechanism of the next three
higher wheels as well, so as to indiecate 1,000.

| The carrying opcrations, whether involving

the turning of one or two or more wheels, are
entirelyautomaticand independentof the ey,
and conseguently no more foree is required to
be put upon the key when nambers are to be
carried than when they are not to be carried.
The storing of power in the springs begins

Kach indicator-wheel,exceptthat
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“whenever the wheels start to form a new ten,

and is so graduated that the operator need not

feel the increased power due to the frietion on

the ecams. :

The construction of lever M as illustrated
1s preferred. The lateral bend » brings the

- pawl M’ into the plane desired for its opera-
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‘useful, 1f not indispensable.

tion, while the arm m°, may be integral with

the lever. The screws ¢ limit the upward
throw of the segment-levers, and are very
Thescrews a’ in
the stop-levers may be employed to receive
the impact of the keys, and, being adjustable,
may be set at any point required to compen-
sate for levers not exactly the proper length.

The rods J should preferably be either ad-
justable as to length or be adjustably secured

at one end, as by a serew, a’. |

At Fig. 10 I have shown a stop-lever, much
like the segment-lever—that is to say, it is
pivoted at one end only, the other end being
free. ~ With this lever the keys will require to
be somewhat different in length from those
used with thestop-lever previously deseribed;
but the modified form is on some accournts to

‘be preferred. |

T'he pivoted detent J" may also be dispensed
with by attaching to the stop-levera hook, N,
as 1llustrated at Fig. 12. - Where this hook is
employed, aspring (not shown) should be used
to bring the lever back to its normal position
after each operation. - |

Inmachines of this character,when the power
required by thecarrying operations is obtained
fromthe key,it becomesvery difficuitandsome-
times impossible to operate the machine, be-
cause enough power to operate all the wheels
involved in the carrying cannot be put upon
any one key. In my machine, an independ-
ent power being relied upon, no such objeec-
tion pertains. | .

The operation of the machine is as follows:
Suppose we are presented with numbers to be
added, as follows: R -

327
946
183

With the wheels all presenting the zero-mark,

the operator begins with the units and sue-
cessively depresses thekeys 7, 6, and 3 in the
unit-column. At the first of these operations
the unit-wheel will rotate and present the fig-
ure 7,the cam L of said wheel acting to push
back the lever -M as the rotation proceeds.
The second operation, the depressing of unit-
Itey 6, causes the rotation of theunit-wheel to

position indicating 3, and at the same time its
cam L completes itsfirst revolution, so that the

spring-lever is released from thelarger or out-

ermost part of the cam, andisallowed tomove

toward the wheels under the force of its spring
m'.  'This permits the push-pawl M’ to carry

the nexf higher wheel, that of the ten-column, -

one space or figure, so that said wheel indi-
cates 1, 1nstead of 0. We now have repre-
sented by the unit and the ten wheels the sum

- 13. The next operation, which isthe depress-

ing of unit-key 3, rotates the unit-wheel to 6,
giving as the total sum of the unit-column 16.
Wearenow ready tocommence operation upon 7o
the column oftens, and the operatorstrikessue-
cessively the 2, 4, and 8 keys of that column,
resulting in rotating the ten-wheel first to 3,
then to 7,then to 5, the last operation also caus-
ing the turning of thehundred-wheel onepoint, 75
and the machine now indicates 156 as the sum
of the tens and units. The operator then pro-
ceeds with the hundreds; depressing in their
order keys 3, 9, and 1 of that column, the first

~depression carrying the wheel to 4, the next 8o

to 3, (carrying 1 at the same time to the thou-
sand-wheel, ) and thelast to 4. The four wheels
mentioned now show the total result to be
1,456. o | |
~lustead of adding by vertical columus, the 85
numbers may be added by horizontal eolumns.
Thus, in the example supposed, after firstset-
ting the machine to represent 327, the next
operation may be to add 946, striking first the
9 key in the hundreds, then the 4 key in the go
tens, and lastly the 6 key in the units; or this
order may be reversed and the units added
first, then the tens, then the hundreds, as pre-
ferred, and after this is done the remaining
number, 183, may be added in the same way. g5
In this manner the operator, who is required
to add one number or amount at a time to an-
other, or to the sum of the others—as is the
case with cashiers at stores, &e., who note the

sums of money they receive as the same are 100

pald—will thus be enabled.to keep the account

-as the business progresses and be ablée to tell

at any time the amount of cash rcceived by
them. |

In sketching the general operation of the 105
machine as I have done, I do not deem it nec-
essary to go into the details of the carrying
mechanism or the various devices by which
the wheels are rotated, the description of the
parts themselves being sufficiently full to en- 110

i ablethoseskilledin theart to understand their

mode of operation. |

I claim— I | |

1. Inan adding - machine, a series-of indi-
cator-wheels having coincident axes, each of 1rg
sald wheels bearing on its periphery ficures 0
to 9, meclusive, in numerical order, each of
said wheels being provided with a cam and a
ratchet, and a pinion provided with a pawlin
engagement with said ratchet, combined with
a corresponding series of actuating-keys, each
provided with a segment-rack in engagement
with one of said pinions, and a series, less by
one than the number of said wheels, of vibrat-
Ing levers, each in engagement with the cam
of one wheel and with the ratchet of the next
adjoining wheel, and a corresponding number
of impelling-springs to actuate said vibrating
levers, as set forth.

2. The combination, with the indicator-
wheels, the actuating segment-levers, and the
gradunated keys, of a positive stop for prevent-
Ing over rotation, the same being put in op-
eration by the keys, substantially as set forth,

I20
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3. The combination, with the indicator-
wheels, the actuating segment-levers, and the
eraduated keys, of the detents J’, one for each
wheel, and mechanism operated by the keys
for depressing said detents into engaging posi-
tion, substantially as set forth. |

4. In an adding-machine, theseries of 1ndi-
ator-wheels and carrying mechanism connect-
ing such wheels, 1n combination with the se-
ries of segment - levers, the several series of
keys, aund a series of positive stops put into op-
eration by the keys for stopping the rotation
of the several wheels,substantially as speeilied.

5. The combination,withthe keys, the yield-
ing stops G, rods J, detents J’', and the 1ndi-
cator-wheels and theirratchets ¢, substantially
as speeified. ‘

6. The combination, with the actuating-keys

D and number-wheels A, the vielding stops (s,

rods J, and detents J', of the springs J°, sub-
stantially as specified. |
7. The combination,with the main shaft and

indicator-wheels, all mounted thereon, and
ratchets 7, all mounted upon a common shaft,

of automatic carrying mechanism consisting ol 25
the cams L, the levers M, provided with arm
m?, resting upon and actuated by the cams,
the spring m/, and the push-pawl M, substan-
tially as speeilied.

8. In an adding - machine, a series of indl- 3o
cator - wheels arranged side by side upon a
shaft, a series of segmental levers for actuat-
1ng said wheels, and the several seriesof keys,
in combination with a series of separate car-

‘vying deviees, each provided with aretracting- 35

spring in which power 1s stored for acbuating
sald carrying devices, and two stops lor pre-
venting over rotation and baelkward rotation,
respectively, substantially as set forth.

DORR E. FELT.

Witnesses:
| H. M. MUNDAY,
Lew. I, Curirs,
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