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~ UNITED STATES
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PATENT OFFICE.

GEQORGE C. CHASE, OF SOUTH ORANG'E, NEW JERSEY, ASSIGNOR TG MONROE CAL-‘
CULATING MACHINE COMPANY, OF NEW YOREK, N. Y., A CORPORATION OF NEW

YORE.

. FULL-CYCLE STOP FOR CALCULATING MACHINES. .

Application filed January 16, 1922, Serial No. 529,426.

Lo all whom, it may concéern:

Be it known that I, Grorer C. CHasg, a
citizen of the United States of America,
resident of South Orange, in the county of
Essex and State of New Jersey, have made
a certain new and useful Invention in Full-
Cycle Stop for Calculating Machines; and I
declare the following to be a full, clear, and
exact description of the same, such as will
enable others skilled in the art to which
it appertains to make and use the invention,

" - reference being had to the accompanying
- drawings, and to letters or figures of refer-
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ence inarked thereon, which form a part of
this specification.

Figure 1 is a side view of a calculating
machine to which my invention is shown as
applied, with parts broken away.

Figure 2 is a similar view of the other side

nism shown in normal position.’

‘Figure 8 is a side view of the stopping.-

mechanism and adjacent parts, shown in
stopping position. .
Figure 4 is a similar view, in another

position of the parts, the pivoted stop ele-

ment being shown as tripped. . ‘
Figure b is a detail'plan view of the forked
lever and of the two left-hand numeral
wheels in one relative position thereof.
The invention has relation to a full-cycle

stop for the numeral wheel actuating mech-

_ anism of calculating machines, whereby the
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operation of division may be rendered auto-

5 matic and certain advantages secured in the

performance of other arithmetical processes.
An object of the invention is to provide such
a stop which will be automatically operable
and releasable in the manipulation of an
operating device or crank handle for the
actuating mechanism. Other objects and
advantages will appear.

The invention consists in the novel con-
struction and combinations of parts, as here-
inafteyr set forth. '

The accompanying drawings illustrate an
embodiment of the invention as applied to
a caleulating machine of the type shown in
the patent to K. F. Britten, Jr., No. 1,474,230,
The above named patent discloses numeral

“wheel actuating mechanism of the reversible

of the machine, with the stopping mecha-

cycle type, as set forth in relation to the cal-
culating machine art in the co-pending ap-
plication.of George C. Chase, Serial No.
602,366.

Such machines employ a cycle of.

b5

not less than three phases, a phase of ordinal -

registration in mid-cycle and a phase of tens
carrying registration upon each side of the
ordinal registration phase, the tens carrying
phase which follows the ordinal registration
alone being effective to register. The suc-
cession of the phases of the cycle may be
reversed, so that the carry phase effective
in positive registration, for instance, which
follows the ordinal registration phase dur-
ing additive registrations, will precede the
latter phase in negative or subtractive cal-
culations, This machine has a reversible
drive, rotation of the crank handle in one
direction being transmitted to the numeral
wheels by direct gearing connection for the
performance of arithmetical problems of one
nature, as addition or multiplication, and
reverse rotation of the crank handle being
similarly transmitted and resulting in re-
verse rotation of the numeral wheels for the
performance of problems of an opposite na-
ture, as subtraction or division. Tt is, how-
ever, to be understood that in certain aspects
the invention is adapted for use with ma-
chines operating upon other principles, as
for instance. wherein the numeral wheels.or
the actuating mechanism or both rotate in
one direction only, without reversal. .

As clearly indicated in Patent No.
1,474,230, the full-cycle position of the driv-
ing mechanism is that wherein a similar

degree of movement thereof in either direc-’

tion will complete a cycle of operation, and
the first quarter.rotation of the mechanism
from full-cycle position in either direction is
idle with respect to the transmission of move-
ment i numeral wheels, this quarter rota-
tion forming the idle additive or subtiuc-
tive carry phase of the cycle.

According to the present invention, the
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operation of the machine will be stopped -

at the end of any forward or reverse cycle
movement of the actuating mechanism
which involyves a.transition of the numeral

wheel reading from positive to negative or’

from negative to positive registration. For

100




"this purpose advantage is taken of the action

of the decimal carry mechanism involved in
in said transition, wherein a carry from the

lower order wheels is effective upon the

numeral wheel related to the highest order
carry mechanism, so that the latter wheel
may be employed to control the stop when-

© ever it passes forwardly to or reversely

10

~ Joaded in this transitional carry movement, -
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from the.zero registering position. - In order
that the numeral wheel shall not be over-

a trigger-like arrangement is used whereby

‘the numeral wheel of highest carry order

acts merely to release an energized member,
which in turn effects the stopping action..

_In the drawings the numeral 2 designates
ihe transversely-shiftable carriage, wherein
are mounted the numeral wheels 13, the gears

- of which are adapted to mesh with the inter-
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mediate gears 12, the Iatter being driven by
the differential actuating gears 5 upon the
shaft 4, all as disclosed in the above-named

application. - Amounts set up by the select- .

ing mechanism are registered upon the nu-

‘meral wheels by manipulation of the crank

handle 3, having driving, connection with
the shaft 4 by means of a train of gears 76,
75, 80 and 81.

Upon the left-hénd end of shaft 4 is a

" crank arm 20, having a link connection 21

with rock-lever 22, pivoted at 23 to the fram-
ing of the machine.” An arm 24, also pivoted
at 23, has pivotally mounted thereon a stop
element 25, located in the plane of and nor-

5> mally outside the path of movement of the

rock-lever 22. The arm 24 has a retraction
spring 28 holding the arm normally in rear-

ward position with a suitable lug thereof,

in contact with stop 29. The tendency of

‘the spring 26 to move element 25 pivotally
_into stopping position, and through contact

of the lug 30 of the element. with the end of
trigger 31, to move the arm 24 forwardly, is

resisted by the strong spring 28 of the arm. -

The numeral wheels 13 are provided with
pins ¢, acting to initiate a carry to the next
higher whegls in the usual manner, and the
pin ¢ of the particular numeral wheel which
may be in engagement with the cooperating
carry member at the left-hand end of the
carry mechanism will always be in position

{o contact. with the double-beveled cam face
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32 of the rear end of the trigger 31, as said
numeral wheel passes to decimal nosition in
a forward direction, or from decimal posi-
tion in a reverse direction. '

~As a result, the trigger 31 will be operated
against the tension of its spring 33, and its
forward end will be raised out of engagement
with the lug 80 of element 25, whereupon
said element, assisted by its spring, will
drop into position to engage the free end 27

of the rock-lever 22 as the latter begins its

next forward stroke. Ample time 1s pro-
vided for this moverent by the positioning

1,544,808

of the parts so that the release of element 25
will take place while the crank arm 20 1s -

near its-dead cepter position with relation to

link 21, and consequently while rock-lever 22

is moving slowly. The trigger 31 being -so i

operated by thepin ¢, and the element, 25 be-

‘ing moved as stated, the lug*of this element

will move beneath the forward arm of the

trigger, which-will ride upon said lug during
the forward movement of the rock-lever 22

until the latter, through contact with the
element 25, has moved said_element and the

arm 24 as a unit sufficiently Yotward to move;
the lug of the element 25 from beneath the

forward end of the trigger 31, the latter be-
ing then operated by its spring to_contact
with it. stop 81/, or'to the positien shown in
figure 3, ready to engage with the lug of the
stop element 25 in the return movement of
the parts, to thereby restore said element to
normal energized position.

The arm' 24 will be moved forwardly as
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stated until it engages at 34 with a suitable .-

fixed stop, shown as a buffer device 29" upon

‘the stop 29, thereby limiting the forward °

stroke of the rock-lever 22 and further rota-
tion of the shaft 4 and crank handle 8 in this
direction. T L
“Upon reverse movement of the driving
mechanism, and during tlie time that the
crank arm 20 is swinging to its dead-center
position as shown in Figure 2, the normal
spring 28 restores the arm 24 to.its normal
position, in contact with stop 29. The stop
clement 25 remains in engagement with the
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free end .27 of rock-lever 22 until lug 30 of

element 25 contacts with the forward end of

the trigger 31, whereupon the retraction .

spring 28 overcomes the wealer spring 26 of
said stop element, raising the rear end there-

“of from engagement with said free end: 27,

the parts now being in their normal position
as shown in Figure 2, and said end.27 being

now free to pass beneath stop element 25

until trigger 81 is again tripped.

A gear wheel 35, mounted upon the inter-
medeate gear shaft and corresponding to the
gear wheel 127 of the application Serial No.
573,834, of F. F. Britten, Jr.; meshes with

the gear of the numeral wheel 13 related at

the time to the cooperating: member of the
left-hand end of the carrry mechanism of
the machine, a spring-pressed check and
alignor device having a tooth 36 adapted to
enter between the teeth of the gear 13, al-

“though the device may have its tooth engage -

directly the numeral wheel gear or any gear
in train therewith. '
The spring 87 of this device is of light-
tension, sufficient to provide for an over-
throw checking action but too light for the

25

purposes of alionment of the numeral wheels.

The device is therefore made in compound

lever form, the tooth 36 being upon one.agem-

ber 38 thereof, which 'is connected to the
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other member 89 by a strong spring 40, hold-
ing the members in contact with each other
at 41. The member 39 has a double-beveled

" cam end 42, and the crank arm 20 of the

shaft 4 is formed also with a double-beveled
canm end 4" (see Figure 3). The related
numeral wheél having been moved in a regis-

- tering operation, and the tooth 86 of the
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alignor device being at the end of this move-
ment not fully seated between the teeth of
the gear 35, the cam end of the lever member
39 will be located in the path of movement
of the cam end of the crank arm 20, thereby
at the end portion of the movement of said
arm forcing sald member 89 rearwardly,
out, of contact with the member 38, which is

‘thereby at once brought under the influence

of the stronger spring 40, the latter being.of
sufficient strength to complete the step of
numeral wheel movement, or to align the nu-
meral wheel, by causing the tooth 36 to en-

-gage fully between the teeth of the gear 35.

The numeral wheel 18 at the ext:eme left-
hand end of the carriage, being of the highest

-ordér, has no carry impulse to initiate, and

therefore has no pin ¢. It also happens that
this highest order hiumeral wheel, when the
carriage is in extreme right-hand position,
occuples a position to the right of the left-
hand member of the carry mechanism and so
far to the right of the trigger 81 that a pin
upon this wheel could not contact with the
cam end 32-of said trigger. 7 o

To provide for operation of the invention

° under these conditions, the trigger 31 is

provided with an extension branch 43, and
the highest ovder numeral wheel is provided
with a pin 45, of location corresponding to
that of the pins ¢ of the other wheels but
longer than said pins, being adapted to en-
gage the double-beveled cam end 32 of trig-
ger 31 or the double-beveled cam end 44 of
the branch 43, to trip the trigger as the high-
est order wheel passes to decimal position.
In order, however, that the pins ¢ of the said
other numeral wheels shall not engage said

“extension fork  (which they must not do),
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said fork is located outside of their path.
When the erank handle is in full-cycle
position, at the beginning and end of each
evele of operation in either direction of
rotation, the left-hand crank arm 20 of the
shaft 4 will oecupy a dead center position

with relation to link 21, and the cam face of

said arm will lie in its position of greatest
proximity to the cam face 42 of the lever
member 39. The stop element 25 having
been tripped by operation of the trigger 31,
and the crank arm 20 and crank handle 3
having rotated about 40 degrees from full-
cycle position in either direction, the stop
will become effective, and during this 40 de-

- gree movement in either direction the spring

_ 98 will add materially to the load upon the

handle, thereby eushibning the impact and

g

making the stop less abrupt. The spring 28,
however, need not be relied upon for this
purpose, as obviously any ordinary type of
friction governor or dashpot mechanism

may be employed. The 40 degrees of move- 7
ament, more or. less, between full-eycle and

-
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stopping position corresponds to a portion --
of the cycle in which no drive oceurs to the |

numeral wheels, as previously stuted.
* Tt will be noted that, the stop having been
effected, so that further rotation of the erank

“handle in the same direction is checked or

arrested, the stop element 25 will be returned
to and relatched in full-cycle position upon
the return to normal position of the crank
handle, so that continued reverse operation
of the crank handle and of the machine will
not be interfered with until another trip-
ping of the trigger 31 occurs. It will also
be noted that, the crank handle Laving been
returned to full-cycle position and the stop
element 25 having also beén returned to and
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relatched: in normal position, another for- -

ward movement or votation of the crank
handle may take place. Should the oper-
ator release the crank handle in stopped posi-
tion, the return of the parts to full-cycle
position and the consequent relatching of
the stop element 25 will be effected anto-
matically by the action of spring 28 in re-
turning the link 21 and crank.arm 20 to
dead center position. '

The effect of the stop is to.arrest the oper-
ation whenever a carry is lost by non-regis-
tration thereof, owing to the limitation of
capacity of the machine. Its utility in per-
forming addition and in multiplication will
be mainly to call attention to the fact of
this loss of carry. In operations involving
subtraction it will also be of service as indi-
cating the passage from a positive to a nega-
tive registration. For instance, in checking’
up a bank account, it would indicate an over-
draft, but would not interfere with the reg-
istration of further deposits or checks, and
upon the account again showing a balance
in favor of the depositor this would in turn
be indicated. In division it may be used in
one of a number of ways to render the oper-
ation automatic, by relieving the operator
of the necessity of observing the figures of
the successive remainders as they are regis-
tered upon the numeral wheels, or- other
equivalent observation necessary in divid-
ing by the methods commonly in use.

In the preferred automatic method of per-
forming' division, the dividend haviig heen
registered upon the numeral wheels 13, the
counting dials cleared and the carviage prop-
erly adjusted. the divisor is set up on the
keyboard and the crank handle rotated in
subtractive direction. At the end of the
cycle of movement during which the remain-
der has disappeared and has been replaced

by a negative registration, the crank handle 1
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will be stopped, and the correct quotient
figure may now be obtained. by a single re-
verse or additive rotation. This corrective
rotation will involve the passage from 9 to
0 registering position of the numeral wheel
related to and acting upon the trigger 31 to
trip the stop element 25, and consequently
at the end of this cycle of movement the

“handle will again bé stopped. If the prob-
10
tient figures, the carriage is now shifted and

lem requires-carrying out to additional quo-

the operation repeated, the stop affording
a convenient position of vest for the hand
upon the crank handle during this shifting
operation. Should the operation be carried
to more places than is necessary, the stop
will act upon the first subtractive stroke,
and the succeeding additive stroke will leave
the registration correct.

In the present invention, the application

of controlling means to a machine employ-
ing rotary registering means is greatly fa-
cilitated by the employment of a reciproca-
tory or oscillatory driven member. This is
particularly evident in the application of
‘cushioning means to a reversible machine,
as illustrated herein, wherein two distinct
radial stopping positions are provided, and
wherein the employment of the. oscillatory
member allows the stopping contact to be
made in a single position and by movement
of a contacting part in a single direction.

- The application of a full-cycle stop de-.

vice to a machine having driving means re-
versible as a whole, or having reversely op-
erable digit-selecting members, as distin-

guished from a reversing switch machine, is’

of particular advantage in the perforiance
of division.
matic performance of division involves the
reversal of the operating means following a
particular movement of a numeral wheel,
such reversal in the present instance being
accomplished by a continuation of the crank

‘Thandle operation in a reverse direction, and

being ‘timed by the operation of the stop.
This avoids the necessity for throwing a
switch, which, if manually accomplished,
interrupts the continuity of the operation
and the automatic character thereof; and if
automatically accomplished acts to load.the
carry motion of the numeral wheel to a se-
rious extent, since this motion must reverse
the frive of cach numeral wheel in the ma-
chine.

I ¢laim: :
1. In a caleulating machine, numeral
wheels, actuating mechanism therefor,

and 'means for stopping said actuating
mechanism including a normally energized
restrained element and trigger means con-
trolled by the numeral wheels upon rotation
thereof in cither direction for tripping said
element. :

9. In a calculating - machine, numeral

As has been seen, the auto--

1,544,808,

wheels, actu&ﬁ;ﬁ’é mechanism therefor, and
means for stopping said actuating mecha-

nism adjacent full cycle position, including '

a normally energized restrained element

and trigger means controlled by the nu-

" meral wheels upon rotation thereof in either
"direction for tripping said element.

3. In a calculating machine, numeral
wheels, actuating mechanism therefor, and
means for stopping said actnating mecha-
nism adjacent full cycle position, including
a normally energized restrained element and
trigger means controlled by the numeral
wheels for tripping said element, the lat-
ter being adapted to be restored to normal
position upon-a reverse movement of said
actuating mechanism. .

4. In a calculating machine, reversible

numeral wheels, actuating mechanism there-
for having a reversible cycle of operation,

‘means for stopping the actuating mecha-

nism adjacent full-cycle position including

70
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a normally energized restrained element ahd -

trigger means for automatically tripping
said element upon forward or reverse opera-
tion of the actuating mechanism.  ~

5. In a calculating machine reversible nu-
meral wheels, actuating mechanism therefor
having a reversible cycle of operation, means
for stopping the actuating mechanism ad-
jacent full-cycle position including a nor-
mally energized restrained element and
trigger means for automatically tripping
said element upon forward or reversed op-
eration. of said mechanism, said clement be-
ing adapted to be restored to normal re-
straingd position upon reverse movement of
said mechanism.

6. In a calculating machine, reversible nu-
meral wheels, actuating mechanism therefor

having ‘a reversible cycle of operation, and

automatic means for stopping the actuating
mechanism adjacent full-cycle position in

“either direction of movement, including a

member similarly actuated throughout a
forward or a reverse cycle of movement of
said actuating mechanism and an element
movable into the path of said member. -

7. In a calculating machine, numeral
wheels, reversible actuating mechanism
therefor, and automatic means for stop-
ping the actuating mechanism adjacent full-
cycle position in either direction of move-
ment, including a member similarly actu-
ated throughout a forward or reverse cycle
of movement of said actuating mechanism, a
normally energized restrained clement mov-
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able into the path of said member, and trig- -

" ger means controlled by the numeral wheels

for tripping said element.

8. In a calculating ‘machine, numeral

wheels, reversible actuating mechanism
therefor, and means for stopping the actu-
ating mechanism adjacent full-cycle posi-
tion and: against movement in one direc-
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tion only, without interfering with reverse
movement of siid mechanism. '
. 9. In a calculating machine, numeral
wheels, reversible actuating mechanism
therefor, and means controlled by the nu-
meral wheels for stopping the “actuating
mechanism adjacent full-cycle position and
against movement in -one direction only,
without interfering with reverse movement
of said mechanism. ~

10. In a calculating machine, numeral
wheels, actuating mechanism therefor, and

-means for stopping the actuating mecha-

nism adjacent full-cycle position adapted to
be released automatically upen a successive

© movement of said actuating mechanism.
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11. In a calculating machine, numeral
wheels, actuating mechanism therefor, means
controlled by said wheels for stopping the
actuating mechanism, said wheels and the
stopping means being shiftable relatively to
each other and the stopping means being
adapted in cooperation with asingle numeral
wheel to effect the stop in either of two
relatively shifted positions of the wheel and
said means. )

12. In a calculating machine, numeral
wheels, aétuating mechanism therefor, said
wheels and said actuating mechanism being
relatively shiftable to each other, means for
stopping the actuating mechanism adapted
In cooperation with a plurality of numeral
wheels to effect the stop in a plurality of

shifted positions of the wheels and said.

actuating  mechanism and further adapted
in cooperation with a single numeral wheel

* to effect the stop in a plurality of relatively

40

-, for stopping the actuating mechanism in--
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shifted positions of the wheel and said
mechanism. :

13. In a caleulating machine, numeral
wheels, actuating mechanism therefor, means

cluding a lever having a Iateral extension,
said wheels and the stopping means being
shiftable relatively to each other, and ele-
ments related eagh' to a numeral wheel for

rngaging said lever to effect the stop in a

celatively shifted position of the wheels and
sald means, the element.related to one of
suld numeral wheels being éxtended %o en-
wage the lateral extension-of said lever to
effect the stop in another relatively shifted
position of the wheels and said means.

14. In a calculating machine, reversible
numeral wheels,  actuating means therefor
having a reversible cycle of operation, and
neans controlled by the numeral wheels for
vefarding and thereafter stopping said actu-
ating means, : '

15. In a calculating machine, numeral
wheels/actuating mechanism therefor, means

for stopping the actuating mechanism in-.

cinding a to<and-fro member, a normally

. energized restrained element: movable into

the path of said member,. and a trigger de-

vice controlled by the numeral wheels for
automatically tripping said element, and
- means for cushioning the stopping means.
16. In a calculating machine, numeral
wheels, actuating mechanism therefor, means
for stopping the actuating mechanism in-

cluding a rock lever, a normally energized

restrained pivoted element movable into the
path of said rock lever, and a trigger con-
trolled by the numeral wheels for auto-
matically tripping said element, and means
for cushioning the stopping means.

17. In a calculating machine, numeral
wheels, actuating mechanism therefor, means
for stopping the actuating mechanism in-.
cluding a rock lever, a pivoted arm, stop
means therefor at the end of the movement
thereof in either direction, a strong spring
-holding said pivoted arm normally retracted,
a pivoted element mounted upon said arm,

“having a weak spring and movable thereby
into the path of said rock lever, and trigger
means controlled by the numeral wheels for
automatically tripping said element and nor-
mally holding the same under restraint with
its spring tensioned.

18. In a calculating machine, numeral
wheels, reversible actuating mechanism
therefor, and means for stopping the actu-
ating mechanism in one radial position dur-
ing forward rotation and in another radial
position during reverse rotation thereof.

19. In a calculating machine, numeral
wheels, differential actuating mechanism

therefor, and means for stopping the actu-.

ating mechanism in an idie
beyond full-cycle position.

20. In a calculating machine, numeral
wheels, differential actuating mechanism
therefor operable selectively in a forward
or reverse direction in the performance of
problems of opposite nature, and means for
stopping the actuating mechanism in an idle
position and beyond full-cycle position in
either direction of movement thereof.

21. In a calculating machine, numeral
wheels, reversible actuating mechanism
therefor, means for stopping the actuating

pesition and

mechanism in one radial position during for- -

ward rotation and in another radial position
during reverse rotation thereof, and means
for cushioning the stopping means.

22. In a .caleulating machine, numeral
wheels, differential actuating mechanism
therefor, means for stopping the actuating
mechanism in an idle position and beyond
full-cyele position, and means for retarding
said actuating mechanism during the pas-
sage thereof from full-cycle to said ‘idle
position, "

23. In a caleulating machine, numeral
wheels, actuating mechanism therefor oper-
able selectively in a forward or reverse di-
rection in the performance of problems of
opposite nature, means for stopping the
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actuating mechanism in an idle position and-

beyond full-cycle position in either diree-
tion of movement thereof, and means for
retarding sald actuating mechanism during
the passage thereof in either direction from
full-cycle to said idle position.

94."In a caleulating machine, numeral
wheels, differential actuating mechanism
therefor, means for stopping the actuating
mechanism in an idle position and beyond
full-¢ycle position, and means for automati-
cally returning the driving mechanism to
full-cycle position. :

95. In 2 calculating machine, numeral’

reversible actuating mechanism
means- for stopping the actuating
mechanism in one radial position during for-
ward rotation and in another radial position
during reverse rotation thereof, and means
for automatically returning the actuating
mechanism to full-cycle position from either
of said radial positions. :

96. Tn a 'calculating machine, numeral
wheels,~ differential actuating mechanism
therefor, means for stopping the actuating
mechanism in an idie position and beyond
full-cycle position, and means for cushioning
the stopping means during the passage of
the actuating mechanism from full-cycle to
said idle position, said cushioning means
acting automatically to return the actuating
mechanism to full-¢ycle position. :

97 In a calculating machine, numeral
wheels, reversible actuating mechanism
therefor, means for stopping the actuating
mechanism including a member operating at

wheels,

variable speed and a normally restrained

element, and means for tripping said ele-
ment as said member passes through a low

speed position in either direction of move--

ment cf-said actuating mechanism.

98. In a calculating machine, numeral
wheels, actuating mechanism therefor, means
for stopping the actuating mechanism in-
cluding a member operating ab variable
speed and a normally restrained element
movable into the path of said member, and
means for tripping said element as said
member passes through a low speed position.

99. Tn a calculating machine, numeral
wheels, actuating mechanism therefor in-
cluding a shaft and an operating device mov-
able selectively in a forward or reverse di-
rection in the performance of sproblems of
opposite nature,
stopping the actu-

on said shaft and a member having an oper-

" ating connection with said crank arm, the

60

latter and said opervating connection being
located on dead center sintaltaneously with
the location of said operating device at full-

cycle position at the end of the movement of

said device in either direction.
30. In a calculating machine, numeral

and means controlled by-
. the numeral wheels for
ating mechanism. including a crank arm up-

1,544,808

wheels, actuating mechanism therefor in-

cluding a shaft and an operating device -

movable selettively in a forward or reverse
direction in the performance of problems of
opposite naturej and means controlled by
the numeral wheels for stopping the actu-
ating mechanism, including a erank arm up-
on said shatt, a rock lever and an operating
rod connecting said rock lever with . said
crank, the latter and said rod being Jocated
on dead center simultaneously with the lo-
cation of said device at full-cycle position at
the end of the movement of said device in
either direction. ' ' v

31. In a -calculating . machine, numeral

wheels, actuating mechanisin therefor In-

cluding a shaft and an operating device
movable selectively in a forward or reverse
direction in the performance of problems of
opposite nature, and means controlled by the
numeral wheels for stopping the actuating
mechanism, including a crank arm upon suid
shaft, a rvock lever and an operating rod
connecting said rock lever with said- crank,
the latter and said rod being located on dead
center simultaneously with the location of
said device at full-cycle position at the end
of the movement of said device in either di-
rection, and means for cushioning the stop-
ping means. : : :
39. In a calculating machine, numeral
~wheels, actuating mechanism therefor in-
cluding a shaft and an operating device
movable selectively in a forward or reverse
direction in the performance of problems of
opposite nature, and means for stopping the
actuating mechanism including a crank arm
upon said shaft, a member having an oper-
ating connection with said crank arm, the
latter and said operating eonmection being
located on dead center simultaneously with
jthe location of said operating device at full-
cycle position at the end of the movement of
¢aid-device in either direction; a normally
restrained element movable into the path of
caid member, and means controlled by the
numeral wheels for automatically tripping
said element. .
33. In a calculating machine, numeral
wheels, actuating mechanism therefor iu-
cluding a shaft and an operating device
movable selectively in a forward or reverse
direction in the performance of problems ot

opposite nature, and cushioned means con-.

trolled by the numeral wheels for stopping
the actuating mechanism, including a crank

arm upon said shaft, a rock lever having 2

rod connection with said crank arm. the lat-
ter and said rod being located on dead cen-
ter simultaneously with the location,of said
deviee at full-cycle position at theignd ot
the movement of said device in either direc-
tion, a pivoted arm, stop means therefor at
the end of the movement thereof in either
direction, a strong spring holding said piv:
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oted arm normally retracted, a pivoted ele-
ment mounted upon said arm, having a
weak spring and movable ‘thereby into “the
path of the rock lever, and a lever controlled
by the numeral wheels for- automatically
tripping said element and normally-holding
the same under restraint w 1th its spr ing ten-
sioned.

84. In a calculating m‘lchlne- ‘numeral
wheels, actuating’ mechanisii—therefor in-
cluding decimal < carry elements, means for
stopping the actuating mechanism upon
movement of a numeral wheel to decimal
position, in combination with means nor-
mally active under light spring tension -to
check said wheels against overrotation and
intermittently active under strong spring
tension to insure the completion of the step
of numeral wheel movement to decimal po-
sition.

35. In: a calculating machine : 'nmueml
wheels, actuating mechanism thebefcr in-
cluding decimal < carry elements, means for

.stoppm(r the actuating mechanism upon

movement of a numeral wheel to decimal
position, in combination with means nor-
mally active to check said wheels against
overrotation and intermittently active to in-
sure the completion of the step of numeral
wheel movement to decimal position, includ-
ing a two-part membel, a strong spunov
holdmo the. parts together, a hOht spring
connected with one of the pfuts and acting
to draw the other part into engagement with
the numeral wheel, the stoppm«r meuns being
adapted to separ ate the parts 'lrrunst the ten-
sion of said strong spring.

36. In a calcuhmno machine, numeral
wheels having pxo]ectlons, actuating mecha-
nism therefor ncluding decimal carry ele-

trigger engaged by said projections and an
element norm‘tllv energized and restrained’
by said_trigger for stopplng the actuating
mechanism upon movement of a numeral

-wheel to decimal position, said element en-

gaging said trigeer when the latter is in nor-
mal posmon and being thereby returned to
normal energized position upon a successive
operation of the driving mechanism, the pro-
jections engaging the trigger to prevent the
complete return of the latter to normal posi-
tion until the completion of the step of
numeral wheel movement to decimal posi-
tion, and means for insuring the complotion
of the step of numeral wheel movement to
decimal position. , _

37. In a calculating machine, numeral
wheels. reversible actmtmrr means therefor
comprising an operating device and ey ersi-
ble rotary driving elemeuts, and meang in-
cluding an oscﬂlatox) member, driven by one
of eid rotary elements, for controlling the
action of said actuating means.

38. In a calculating machine, numeral

’ngmnst movement in one dire etion

7

wheels, reversible actuating means therefor
comprising an operating device and Tevers-
ible rotary driving elemonls. and means in-
cluding an osullatmy member. driven by
one of said rotary elements, for stopping the
actuating means. - :

39. In a caleulating muchine, numeral
wheels, actuating means therefor comprising
an operating device and rotary driving cle-
ments, and means controlled by the numeral
wheels and including an oscillatory menroe:,
driven by one of suid rotary clements; for
stopping the actuating means.

40. In a cakulatmo machine, numeral

~wheels, actuating means thervefor comprising

an operaling device and rotary driving ele-
ments, and means controlled by the numeral
wheels and including an oscillatory member,

driven by one of said rotary - elements, for

controlling the action oi said actuating
ineans. .
41 In a calenlating machme numeral

wheels, actuating means therefor compx ising
an operating device and rotary driving ele-
ments, and means including an osullaton
member, driven by -one of Said rolary ele-
ments, 4 no: malls restrained element” mov-
able into the path of said oscillatory mem-
Ler, and means for tripping said retrained
element, for stopping the actuating means.

42. In a caleulating machine, numeral

wheels, reversible actu atnw means therefor

comprising an operating device and revers-
ible rotary driving elements, and means in-
cluding an oqullaton member, driven by
one of said rotary eléments, a normall vore-
strained element movable into the palh of
said' oscillatory member, and means for
automatically tripping said element upon

_forward or reverse operation of the actuat-
ments, means including a spring-retracted

ing means, for stopping said actuating
means adjacent full-cyele position.

43. In ‘a calculating machine, numeral
wheels, reversible actmtnm means therefor
comprising an operating device and revers-
ible rotary driving elements, and means in-
cluding an Osulla{ou member, driven by
one of said rotary elements, adapted to stop
forward or reverse mov ement of the actnat-
ing means adjacent full-cycle position and
only,

44, In a caleulating machine, nwmeral
wheels, actuating meang tlferefor comprising
an opemtmn device and rotar v driving ele-
ments, and means mdmhnn an (Mlllatun
member, driven by one of said rotary cle-
ments, for ret tarding and thereafter stop-
ping the actuating mechanism adjacent full-
cycle position.

45, In a caleulatimg machine. numeral
wheels, reversible actuating means therefoyr
comprising an operating device and revers-
ible rotary driving elements, and means in-
cluding an oscillatory member. driven by
one of said rotary elements, for 1eta1dmﬂ
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and thereafter stopping the actuating means
adjacent full-cycle position. . '

46. In a calculating machine, numeral
wheels, reversible actuating means therefor
comprising an operating device and revers-
ible rotary driving elements, and means in-
cluding an oscillatory member, driven by
one of said rotary elements, adapted to stop
forward movement of the actuating mecha-
nism in one radial position and to stop ré-
verse movement thereof in another radial
position.

47. In a calculating machine, numeral
wheels, reversible actuating means therefor
comprising an operating device and revers-

" ible rotary driving elements, and means in-

20

1
<.

w2
=

cluding an oscillatory member, driven by
one of said rotary elements, adapted to re-
tard and thereafter to stop forward move-
ment of the actuating mechanism in one
radial position, and to retard and thereafter
to stop reverse movement thereof in another
radial position. : :

48. In a calculating machine, numeral
wheels, actuating means therefor comprising
an operating device and rotary diiving ele-
ments, and- means including an oscillatory
member, driven by one of said rotary ele-
ments, adapted to stop forward movement of
the actuating means in an idle position and
beyond full-cycle position, and to retard said
actuating means during the passage thereof

from full-cycle to said idle position.

40

49. In a calculating machine, numeral

5 wheels, reversible actuating means therefor

comprising an operating device and revers-
ible rotary driving elements, and means in-
cluding an oscillatory member, driven by
one of said rotary elements, adapted to stop

the actuating means in an idle position and

beyond full-cycle position in either direction

of operation, and to retard said actuating
means during the passage thereof from full-

~cycle to said 1dle position in either direction

(>3
ot

80

of operation.

50. In ‘a calculating machine, numeral
wheels, actuating means therefor including
digit-selecting members reversely operable
to actuate the numeral wheels forwardly or
reversely, means controlled by a numeral
wheel for stopping the actuating means ad-
jacent full-cycle position, and spring cush-
1oning means for the stopping means.

51. In a calculating machine, numeral
wheels, actuating means therefor including
digit-selecting members reversely operable
to actuate the numeral wheels forwardly or
reversely, and means for stopping the ac-
tuating means adjacent full-cycle position,

_including a normally energized restrained

element, and trigger means controlled by a
numeral wheel for tripping said element
during forward &r reverse action of the ac-
tuating means. .

52. In a calculating machine, numeral

1,544,806

i - . Ll
wheels actuating means therefor including

digit-selecting members reversely operable
to actuate the numeral wheels forwardly or
reversely, -and means for retarding and
thereafter stopping the actuating means ad-
jacent full-cycle position, including a nor-
mally-energized restrained element, and
trigger means controlled by a numeral wheel
for tripping said element during forward-
or reverse action of the actuating means.
53. In a calculating machine, reversible
numeral wheels, actuating mechanism there-.
for having a reversible cycle of operation,

“means for stopping said actuating mecha-

nism adjacent full-eycle position in either
direction of movement, including a normally
restrained element and imeans controlled by
the numeral wheels for tripping said ele-
ment, and means for automatically restoring
said element to normal position.

54, In a ealculating machine, reversible
numeral wheels, actuating means therefor
having a rveversible cycle of operation, and
means for stopping said actuating means,
including means operable to allow a retarded

“movenent thereof beyond and for returning

same to normal full-cycle position.

55. In a calculating machine, reversible
numeral wlieels, actudting mechanism there-
for having a reversible cycle of operation,
means for stopping said actuating mecha-
nism at a point beyond full-cycle position,
including a normally restrained element and
meang controlled by the numeral wheels for
tripping said element, and means for auto-
matically restoring the- actuating mecha-
nism from. said stopping position to full--

‘cycle position and for restoring said element

automatically to normal position..

56. In a calculating machine, reversible %%

numeral wheels, actuating mechanism there-
for having areversible cycle of operation
and automatic means for stopping the ac-
tuating mechanism adjacent full-cycle posi-
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tion in either direction of movement, includ- 1

ing a member similarly actuated throughout

‘a forward or a reverse cycle of movement, a

normally restrained element movdble into’
the path of said member, and means con-

trolled by the numeral wheels for tripping

said element. :
57. In a calculating machine, reversible
numeral wheels, actuating means therefor
having a reversible cycle of operation and
including reversible rotary elements, and
means for controlling the action of said ac-
tuating means, having a direction of move-
ment invariable*with relation to the cycle of
movement of the actuating means and in-
cluding a to-and-fro member, ‘driven by one
of said rotary elements. , .
58. In a- calculating: machine, numeral
wheels, actuating mechanism therefor in-
cluding. an operation controlling member
provided with an idle movement, and means
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controlled by the numeral wheels for stop-
ping said actuating mechanism, said stop-
ping means being adapted to be released by
an idle movement of said operation controi-
ling member. : : '

59. In a calculating machine, numeral
wheels, actuating means therefor including
differentially acting members and a member

- manually operable to determine the number

1

20 and means controlled by

of cycles of operation, and means controlled
by the numeral wheels for stopping said
differentially acting members, said stoppin
means being adapted to be released by sai
manually operable member.

60. In a calculating machine, numeral
wheels, actuating means therefor including
reversible rotary differentially acting mem-
bei's and a member manually operable to de-
termine the number of cycles of operation,

the numeral wheels

=

for stopping forward or reverse rotation of
said differentially acting members, said stop-

ping means being adapted to be released by
said manually operable member.

61. In a calculating machine, numeral ¢
wheels, actuating means therefor including -

differentially acting members and an oper-
ating crank manipulable to effect an in-
definite number of cycles of operation, and
means controlled by the numeral wheels for
stopping said differentially acting members,
said stopping means being adapted to be re-
leased by said operating crank.

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

GEORGE C. CHASE.
Witnesses: '
P. F. Harxerr,
Joun D. Wesr.
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