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UNITED STATES

Patented February 14, 1805.

PAaTENT OFFICE.

THOMAS CARROLL, OF DAYTON, OHIO, ASSIGNOR TO NATIONAL CASH
REGISTER COMPANY, OF JERSEY CITY, NEW JERSEY, A CORPORA-

TION OF NEW JERSKY.

CASH-REGISTER.

SPECIFICAT_ION forming part of Letfers Patent No. 782,217 , dated February 14, 1905.
Original application filed June 4, 1903, Serial No, 160,025, Divided and this application filed June 6, 1904, Serial No. 211,275,

To all whom it nuwy concerm:

Be 1t known that I, Taomas CARROLL, a citi-
zen of the United States, residing at Dayton,
in the county of Montgomery and State of
Ohio, have invented certain new and useful
Improvements in Cash-Registers, of which 1
declare the following to be a full, clear, and
exact description.

This invention relates to improvements in
cash-registers, thisapplication beinga division
of a copending application filed by me on June
4, 1903, Serial No. 160,025.

The object of the present invention is to pro-
vide a novel form of turn-to-zero device for
the counters of cash-registers or similar ma-
chines and also to provide a certain 1improved
locking device in connection therewith.

Certaln of the constructions of the cash-
register shown herein will also be found set
forth and described inan earlier copending ap-
plication filed by me on March 23, 1901, Se-
rial No. 52,479.

With the above-mentioned objects in view
the invention consists of certain novel features
of construction and combinations of parts the
essential elements of which are set forth in
appended claims and a preferred form of em-
bodiment of which is hereinafter specifically
described with reference to the drawings
which accompany and form part of this speci-
ication. - |

Of said drawings, Figure 1 represents a top
plan view of the machine with the casing re-
moved. Klg. 2 represents a vertical section
on the line 2 2 of Fig. 1 looking in the direc-
tion ot the arrow crossing said line. Fig. 3
represents a detail end view of the counter,
showing the turn-to-zero devices. Fig. 4 rep-
resents a sectional end elevation of the same
looking from the opposite end of Fig. 3. Fig.

5 represents a detail of a portion of the turn- |

to-zero device. Fig. 6 represents a modifica-
tion of the turn-to-zero device, and Fig. 7 rep-
resents a detail of the counter-wheel and its
supporting-shatt.

In the aforesaid drawings, 1 represents the

frame of the machine, 2 the operating key-le- |

1 vers, and 3 the indicators.

The key-levers 2
(see Fig. 2) are hung upon a transverse shaft
5 and are provided at their forward ends with
suitable numbered or lettered finger-buttons
2 and are arranged 1n groups or banksin the
usual manner in units of cents, tens of cents,
and units of dollars. = Since the banks are all
of substantially the same construction, I shall
describe only one bank. The key-levers are
formed at their rear ends with graduated ver-
tical standards 6, and each lever when in nor-
mal position rests with 1ts rear end upon a
transverse rigid supporting-bar 7 and 1s adapt-

ed to support an indicator-stem 8, which rests .

upon said lever. These indicator-stems have
upon their upper ends the usual tablet-indica-
tors 3, which are marked on both sides with
figures corresponding with the value of the
key upon which they rest.

Kach key-standard 6 has formed in 1ts front
edge near 1ts base a key-coupler noteh or re-
cess 16 and near 1ts upper end a registering
notch or recess 17. The key-coupler notches
are adapted to engage a bar 18, mounted in a
key-coupling frame 19, which 1s fast upon a
rock-shaft 20. The pivot-points of the key-
coupler and the keys, respectively, are so lo-
cated 1n relation to each other that when the
keys are operated the coupler will be swunge
upward and the rod 18 caused to enter the
key-coupler notches of the operated keys, and
thus lock all of such operated keysto the coup-
ler. The registering notches 17 of the keys
of each bank are located at different distances
from a horizontal rod 22 or a register-operat-
Ing rock-trame 23, according to the value of
thelr respective keys, and the lower wall of
each of said notches projects beyond 1ts upper

wall, so that when the key is operated said

lower wall will engage and lift said rod. 1t
18 evident that these registering notches need
not be of any particular form, it being only
necessary that they be arranged to engage the
register-operating rock-frame 23 and lift 1t
the proper distance according to the value of
the particular key operated. Forconvenience

the register-operating rock-frames, with their
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65 cause of the lateral or transverse shifting of .

respective segments, hereinatter described,
will hereinafter be referred to simply as
1stering-segments.”

There are of course (see Fig. 1) three reg-
1sterino-seoments, one for each bank of keys,
and they are all journaled upon a rocking
frame comprising a transverse swinging shaft
24, (see Fig. 2,) the ends of which are secured
in two supports or side arms 25, which are
pivoted upon the shatt 5.
frame which comprises these two sald arms
25 and the swinging shaft 24 operates to bring
the registering-segments into and out of en-
oagement with the counter, I shall hereinafter
refer to it for convenience as the ‘' counter-
encaging” frame. It will be readily under-
stood that the registering-frames are all piv-
oted upon the swinging shatt of the counter-
engaging frame. Hach registering-tframe 1s
supported 1n its lower normal position by a
stop-lug 23", (shown in dotted linesin Fig. 2.)
fast to the shatt 24. Each registering-frame

comprises a seemental rack-plate or segment

26, located at one end and is normally drawn
down to its lower retracted position by a hook-
shaped drag-bar 27, pivoted thereto, as at 27"
and codperating with the bar 18 of the coup-
ler.
1s raised by a key, it becomes coupled to said
key and prevents overthrow by its bar 29,
passing into the registering-notch 17 of the

~operated key in much the same manner that

the coupler-bar passes 1nto the key-coupler
notch. Asthe registering-notches are located
at different distances from the bar 292, it will
he seen that the dlﬂ'(%l ent keys will engage
and move said bar different distances, and thus
rock the registering-frames cou‘espondmgly.

The segments thus make movements corre-

sponding 1n value to the value of the operated
keys, which movements are transmitted to the
counter-wheels in a manner hereinafter de-
seribed.

As before mentioned, the shaft 24, which
supports the registering-frames, is mounted
in supports or arms 25, and each of these arms
is pivoted upon the shatt 5 and is provided
with a laterally-projecting antifriction-roller
33, as shown 1n Kig. 2. These rollers are ar-
ranged to be engaged and forced upward by
counter-engaging cam-disks 34, mounted on
the shatft 20 and fast to and movable with the
key-coupling frame 19. As the keyv-coupler
moves upward the antifriction -rollers are
forced upward and forward out of cam-notches
35, formed 1n sald counter-engaging camn-
disks, which action brings the rack-secments
26 1nto mesh with the counter-pinions 69, here-
inafter described. This counter - engaging
movementof the rack-segments precedes their
rocking or registering movements. As soon

as the segments 1&'”’6 completed their regis-
tering movements they are moved backward

with and by the counter-engaging frame be-

reo-

- tion-rol.

Since the rocking

- actuated by the respective banks of

V82,217

the key-coupler 19 and the counter-engaging

cams 34, which shifting causes the said cams

aterally out from under the antifric-
ers 33, so thatsaid rollers, the counter-
engaging frame, and the registering - frame
drop back 1into disengaged position. This lat-
eral shifting movement of the key-coupler
frame, the counter-engaging cams, and the
shaft 20, which last stimply slides in 1ts bear-
1ngs 1n the main frame, 1s effected by means
of a camming-arm 37, which is fast to and
projects upwardly trom the right-hand end of
the key-coupler frame 19, which arm in the
upward movement of the key-coupler strikes
the beveled surface of a cam-collar 39, (see
Fig. 1,) which 1s fast upon the shaft 24. so
thft* WhOI’l the arm 37 strikes this beveled col-
lar the entire key -coupler will be shifted
':)odlly to the left, and by other suitable cam-
ming means the key-coupler is again shifted
to the right to normal position when 1t reaches
its downward position, this other shifting
neans not being shown, since this lateral %hﬂL—
ine movement constitutes no part of my pres-
ent invention, this mechanism, together with
the other constructions ahove deseribed, being

to pass

- embodied in the atoresaid copending applica-
When one of the registering-frames 23

tions and made the subject of claims therein
and being set forth here merely to give a brief
description of the general mode of operation
of the machine to w vhich the present improve-
ments are applied.

The registering-segments 26 codperate with
the counter-pinions 69, 70, and 71, which are
keys to
turn them forward. They then become dis-
engaged therefrom. (See Tig. 1.) The pin-
ion 69 of the units-of-cents wheel 72 1s mounted
fast upon one end of the units-ot-cents shatt
73, which 1s suitably journaled 1n the main
frame. Various counter-wheels are mounted
upon the counter-shaft 74, Ifig. 3, which shatt
is suitably journaled in the counter-trame and
is in hine with and preferably of the same size

- as the units-of-cents shaft 73, so that their

endsabut. Theright-hand end of this counter-
shaft 74 projects through the wheel 72 and
partly into the ratchet-wheel 75, which 1s fast
to said counter-wheel. The counter-wheels
76 and 77 are journaled upon the shaft 74 and
are secured to and carried by the gears 70
and 71.  Kach counter-pinion 70 and 71 1s
also provided with a ratchet-wheel 78, similar
to wheel 75. Each ratchet 1s engaged by a
spring - pressed retaining-pawl 79, suitably
mounted on the counter-frame, so as to pre-
vent any backward rotation of the counter-
wheels. Torthe purposeof giving the counter
a higher capacity than that of the highest op-
emtmg-hey the extra adding-wheels 87 are
mounted loosely upon the aforesaid shaft 74,
and suitable transfer devices are provided be-

tween the various adiacentl eolstering-wheels,
these transfer devices bemu set 1
atforesald applications.
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The resetting devices for turning the coun-
ter-wheels to zero are all operated by turning
the thumb-button 110. (See Fig. 1.) This
thumb-button i1s fast upon the turn-to-zero
shaft 74", which extends through the side
frame of the machine and i1s journaled at the
other end in the counter-frame and at this end
has fast upon it a pinion 330. (See Fig. 3.)
This pinmon 330 meshes with a pinion 331,
which 1s fast upon the left-hand end of the
counter-shatt 74.. Fast upon the pinion 330
1s a locking-cam disk 332, which engages a
similar locking-cam disk 333, fast upon the
pinion 331. The shape of these locking-cams
1s better shown in Fig. 5, the upper cam 333
bemng tormed with a concave sliding surface,
the lower cam 332 being formed with a cor-
responding convex sliding surface, adjacent
to which, however, is a projecting nose 334,
the purpose of which formation will appear
hereinafter. Each of the pinions 330 and 331
has ten teeth; but the pinion 330 1s larger in
diameter than pinion 331 and is so constructed
as to have one missing tooth. The normal
position of the turn-to-zero device 1s as shown
1n K1g. 3; but on beginning to turn the pin-
10n 330 by means of the thumb-button 110 in
the direction shown by the arrow in Fig. 3
the lower pinion 330 1s given an initial move-
ment (on account of the missing tooth) before
the pinion 331 starts to rotate. Thus the pro-
jecting nose 334 of the cam-disk 332 is carried
beyond the center of the concave surface of
the cam-disk 833, and therefore the cam-disks
are no longer in locking position; but the
pinion 331 and 1ts cam-disk 332, carried there-
on, are now free to move, and the lower corner
385 of the disk 333 swings down behind the
moving disk 332and isnot obstructed thereby.
As soon as the pinion 330 has made one com-
plete rotation the cam-disks 332 and 333 are
agaln brought into their normal locking po-
sition; but the shape of the upper edge of the
cam-disk 332 is such, as shown in Fig. 5, that
the cam-disk 333 1s given a slight retloﬂrade
movement at the end of the revolution of the
disk 382. This result is accomplished by
reason of the fact that toward the end of the
revolution of the disk 332 the projecting nose
354, formed on said disk, contacts with the
lowel corner 335 of the disk 333, and thetebv
cams this disk 333 (and therefore the pinion
331) backward for a slight retrograde move-
ment. This retrograde movement of the pin-
1on 331 18 possible since at this point there
are no teeth of the pinion 330 in contact with
the teeth of the pinion 331, owing to the miss-
ing tooth of the pinion 330. Furthermore, it
1s evident from this construction that the pin-
ion 331 is given a slight “"overthrow” move-
ment by the pinion 830-—that is, slightly more
than one complete revolution—and is then
given this slight retrograde movement at the
end of 1ts tevolutlon al] of which takes place
upon one complete revolution of the pinion

[ — .

retrograde movement will now be e.:_\pl‘mmt :

3

330. The purpose of such slight overthrow

movement of the pinion 831 aml the slight -

As before stated, the pinion 331 1s fast upon
the counter-shaft74. Thisshaft 74 has formed
in 1t a longitudinal groove 94, (see Fig. 7.)
and the radial wall of this groove engages
spring-pressed pawls 94, which pawls are
carried one upon each counter-wheel, and

thus the said counter-wheels will be picked

up and turned to zero in a manner the gen-
eral features of which are well known in the
art. 1t 1s therefore evident that if the pinion
331 1s given a slight overthrow movement at
the end of 1its revolution the shaft 74 will
cause the counter-wheels to be carried slightly
beyond their zero position, Wheme the re-
taining-pawls 79 will be insured of dropping
behind their respective ratchet-wheels, and
then the slight retrograde movement of the
pinlon 331 will cause the counter-wheels to be
brought back against their retaining-pawls
and 1nto proper alinement. By this means I
have obviated the necessity of the nicety of
adjustment to carry the counter-wheels to
their zero positions and have the retaining-
pawlsdropinto place, and, furthermore, I have
insured a positive 1et100r‘1de movement of
the turn-to-zero shatt of the counter-wheels
in such manner as to insure the return of the
counter-wheels themselves back to their cor-
rect positions against the retaining-pawls, and
thereby itisimpossible for the counter-wheels
to remain overthrown to such an extent that
the teeth of theirrespective gear-wheels would

bind against the teeth of the operating-seo-

ments 26, and thereby prevent the machine
from registering. It will be observed that
this return of the counter-wheels themselves
to normal positionafter they have been moved
slightly beyond normal position and upon the
positive retrograde movement of the turn-to-
zero shaft 1s occasioned by the frictional con-

tact of the shaft with the counter-wheels and

also by the pressure ot the spring-pressed re-
talning-pawls 79 upon the teeth of the wheels.
I have also provided the pinion 330 with
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means for disengaging the intermediate trans-

fer mechanism for the wheels 87 of higher de-
nomination. Kast upon the pinion 330 and
on the opposite side from the locking-disk 332
1s a cam-disk 340, (see Fig. 4,) which eNEaALes

the lower end ot the dmenoamnu h"‘LH]B 90

and swings the same forwar don the fir st part
of the movement of the pinton 330, thereby
carrying the transfer-pinion 91 and the lock-
ing-disk 92 out of mesh with the counter-
wheels 87 and allowing them to be turned to
zero, and the transfer-pinion 91 and locking-
wheel 92 are held from turning upon this for-
ward movement by means of the retaining-
pawl 91%, which 1s made fast to the counter-
tframe. Upontheendoft

ion 330 the pin 341, (see Figs. 3and 5,) mounted:
upon the locking-disk 332, engagesan arm 342,

XI5

120

125

he rotation of the pin-

130



r_r

10

20

30

40

50

55

60

65

L) 782,217

fast upon the disengaging-frame 90° and car-
ries the disengaging-frame forward into the
normal position with the transter-pinions and
star-wheels. in contact with their respective
counter-wheels. It will also be observed that
the pin 341 is drawn from beneath the arm
3492 during the initial movement of the pinion
330, thus allowing the disengaging-frame 90°
to be swung forward upon the action of the
cam 340.

Since the operator might neglect to give a
complete rotation to the thumb-knoeb 110, and
thus would neglect to return the counter-
wheels completely to zero, I provide a means
to insure a complete rotation of the shatt 74"
Mounted fast upon this shaft upon the inner
side of the side frame of the machine is a dislk
350, (see Figs. 1 and 2,) which has formed in
it a locking-notch, and an arm 351, fast upon
the lid 352 of the casing of the machine, is so
situated as to engage the notch of the disk
250, and in case the disk 350 has not been
olven a complete rotation the lower side of
the arm 351 will engage the corresponding
upper side of the said noteh and carry the
disk 350 home to 1ts position of complete ro-
tation. 1t 1s also to be observed that this
arm 551 serves to lock the disk 350 from ro-
tation while the lid 35

352 18 1n 1ts normally
closed position, and thereby it is 1mpossible
to set the machine to zero while the lid 352 1s
closed. ~ .

In Kig. 6 I have shown a modified form of
the arm 351 attached to the lid 352, which
modified form embodies the advantages of 1n-
suring a complete returning to zero of the
counter-wheels and a locking of the turn-to-
zero device while the lid 1s closed and also
serves to give the counter-wheels the slight
overthrow movement, followed by the slight
retrograde movement which 1s desirable 1n
such turn-to-zero devices as before described.
In this case, as shown 1n Kig. 6, the counter-
shaft 74 1s extended through to the side frame
of the machine and 1s journaled therein and
carries a disk 350", corresponding to the pre-
viously-mentioned disk 350, and this disk 350"
has formed in it a notch 350°. LExtending
downward from the lid 352 1sa peculiar-shaped
arm 351", which is adapted to engage the notch
350" and the shape of which is best shown in
dotted lines in Fig. 6. When the shaft 74 has
been rotated on the turning to zero of the
counter, then upon the closing of the lid 352
the finger 353 of the arm 351" comes 1n con-
tact with the rearward side 354 of the notch
350" and carries the disk 350* onward a small
amount in the same direction of rotation as
shown by the arrow, Kig. 6, thus imparting
a slight overthrow movement to the shaft 74.
Then at the completion of the downward move-
ment of the lid the inclined surface 355 of the
arm 351" comes 1n contact with the forward
surtace of the noteh 350" and forces the disk
350" backward from its overthrow position to

its normal position, as shown in full lines n
e, 6, thus imparting to the shaft 74 the de-
sired retrograde movement above referred to.
It is also evident that this arm 351" serves to
lock the turn-to-zero device trom operation
while the lid isclosed, and thusthere are com-
bined in this one device the means for giving
the turn-to-zero device a slight overthrow
movement followed by a slight retrograde
movement and also a means of locking the
turn-to-zero device while the lid 1s closed. Of
course when the proprietor or clerk wishes to
reset, the machine to zero he must first raise
the lid 352 before the turn-to-zero device will
be unlocked, and then on closing the hd the
complete turning to zero of the counter 1s mn-
sured and the devices again locked, as above
described. The lid which I have described
may well be the onc which 1s used on cash-
registers to expose the registering-wheels to
view; but these devices, as above described,
for completing the turn-to-zero movement and
tor locking the shaft may as well be controlled
by any other guard or movable plate—such,
for example, as the one wlich the proprictor
customarily moves in examining the condi-
tion of the machine or 1n preparing the ma-
chine for use in any way.

I have also provided a means for automatic-
ally stopping the turn-to-zero devices at the
end of one complete revolution, so that the
counter-wheels cannot again be turned to zero
until a key has been operated. Fast upon and
projecting laterally from a disk 356, fast to
the turn-to-zero shaft 74, is a pin 370. (Scee
Figs. 1 and 2.) Resting above this pin is a
hooked arm 371, which 1s suitably pivoted
upon a shaft 372, extending from the side arm
of the machine and 1s slotted at its pivoted
connection, so that 1t may have a backward
movement under the tension of a spring 373.
This arm 371 normally rests upon the trans-
verse shatt 24, which, as betore described, 1s
carried upward with the counter-engaging
frame 25 at each operation of the machine.
After the counter-wheels have been set to zero
the pin 370 contacts with the hook of the arm
371, and the disk 356 (and thereby the turn-
to-zero shaft 74%) is thus prevented trom fur-
ther forward movement; but upon the opera-
tion of any kev the shaft 24 i1s elevated and
the arm 371 thereby is also elevated, so that
the hoolk of said arm becomes disengaged from
the pin 370, and the spring 373 thereupon car-
ries the arm 371 backward, so that the hoolk
rests upon the upper surface of the pin 370
and no longer holds the pin from forward
movement, and theretfore the counter then can
agaln be set to zero.

Havine thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. In a cash-register, the combination with
a series of registering-wheels, of mechanism
for turning said wheels to zero position to-
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gether with means for turning sald wheels
positively beyond their zero position, with
provisions for then imparting to them a retro-
orace movement to zero.

2. In a cash-register, the combination with
a series of letr]stermcr-wheels of a turn-to-
zero shaft carrying said Wheels, means for
turning said shaft in one direction, and means
for imparting to said shaft a positive retro-
oracde movement.

In a cash-register, the combination with

a series of registering-wheels and a turn-to-
zero device for said wheels; of a guard:; and
means controlled by said guard to give a com-
pleting movement to the turn-to-zero devices
and thereby insure the complete turning to
zero ot all the wheels.

4. In a cash-register, the combination with
a series of registering-wheels and a turn-to-
zero device for said wheels; of a guard; and
means controlled by sald guard to give the
turn-to-zero device an overthrow movement
and a positive retrograde movement substan-
tially as and for the purpose described.

5. In a cash-register, the combination with
a serles of registering-wheels and a turn-to-
sero device for said whee]s* of a guard: and
means controlled by said U‘U.‘LI‘d to prevent
the operation of the turn-to-zero device and
to 1nsure a complete turning to zero of ail the
wheels.

6. In a cash-register, the combination with
a series of registering-wheels and a turn-to-
zero cdevice for said wheels; of a guard: and
means controlled by said guard to give the
turn-to-zero device an overthrow movement
and a positive retrograde movement: and also
to prevent a new operation of the turn-to-zero
device, substantially as and for the purpose
described.

7. In a cash-register, the combination with
a casing, a lid for the same, a series of keys.

and a counter operated thereby, and a turn-to-

- as and for the pur

>

zero device for said counter: of means con-
nected with said lid for completing the move-
ment of said turn-to-zero device substantially
pose set forth.

8. In a cash-register, the combination with
a casing, a lid for the same, a series of keys,
acounter operated thereby, and a turn-to-zero
device for said counter; of means connected
with said lid for both completing the move-
ment of the turn-to-zero device and prevent-

45

50

ing a new operation of the same until tlle lid

has been raised.

9. In a cash-register, the combination with
a casing, a lid for the same, a series of keys,
a counter operated thereby, and a turn-to-zero
cdevice for said counter; of means connected
withsald lid for imparting to said turn-to-zero
cdevice an overthrow movement and a positive
retrograde movement, and for pr eventing a
new operation of the turn-to-zero device until
the lid has been raised.

10. Ina cash-register, the combination with
a series of keys, a counter operated thereby,
and a turn-to-zero device for said counter; of
a stop to lock said turn-to-zero device hom
a new turning to zero after one operation,

and means operated by any one of the, leVS
for releasing said stop.

11. In ELC‘lbh -register, the combination with

a series of keys, a counter operated thereby,

and a turn-to-zero deviee for said counter in-

cluding a turn-to-zero shaft; of a stop to ob-
struct said shaft from a new turning to zero
after onesuch turning to zero,and means oper-
ated by any one of the keys for releasing the
stop.

In testimony whereof I a

LK,

1X my signaturein

‘the presence of two witnesses.

THOMAS CARROLL.

Witnesses:
Wu. O. HENDERSON,
W. M. McCarTny.
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