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1

The invention relates to operation control
means for caleulating machines and the like, and
more particularly to a novel arrangement of such
control means whereby a plurality of clutch
driven mechanisms may be sequentially opsrated
or one of such mechanisms individually operated
in response to the single movement of an operat-
Ing member such as. a key; the sequential or in-
dividual operation being selectively determined
by the position of a shiftable register carriage.

In the performance of certain calculations on
particular forms of calculating machines, it is
desirable or necessary to position the shiftable
carriage in a given position prior to the institu-
tion of the calculation. Furthermore, in certain
of such machines, it is necessary that the car-
riage be so positioned before the factors involv-
Ing the calculation can be set in the machine.
For example, in the machine fully disclosed in
my co-pending application Serial No. 8,547 (now
Patent 2,531,206), a multiplier may be set in a
series of storage devices only when the carriage is
in its leftmost position; in which position a pro-
gram of multiplication may then be initiateq in
accordance with the operation fully disclosed in
Iny co-bending application Serial No. 8,548 (now
Patent 2,531,207). ' " ' '

In the specific application of the invention as
herein disclosed, means are provided which in re-
sponse to the single movement of g key or oper-
ating member, will cause the carriage to be
shifted to a given position if displaced therefrom,
and a multiplier set-up operation sequentially
Initiated. If, however, the carriage is in the given
position, the set-up operation will be initiated
fdrthwith; carriage position devices being so ad-
justed as to render the operating key ineffective
to initiate operation of the carriage shifting
mechanism. The invention in its broad aspects,
however, ig particularly adaptable to calculating
machines wherein it is hecessary or desirable fo
institute a particular clutch driven operation
with the shiftable carriage in a given position.
It will readily be understocd, thérefore, that the
invention resides in the control of the initiation
of clutch driven operations in conjunction witk
carriage position devices and that the particular
operation initiated has no relationship to the in-
vention per se. The invention, however, will best
be understood from the following description
when read in conjunction with the accompanying
drawings wherein: o

Fig. 1 is a plan view of a calculating machine
embodying the invention; I
- Fig. 2 is a right side elevation of the machine
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showing the control devices in normal position
and associated with multiplier set-up and car-
riage shift initiating mechanisms;

Fig. 2a is a fragmentary right side elevation
more clearly illustrating the control devices and
carriage shift initiating mechanisms shown in
Fig. 2; i ' '

Fig. 2b is a fragmentary right side elevation
more clearly iflustrating the multiplier set-up
initiating mechanisms shown in Fig. 2;

Fig. 3 is a fragmentary detailed side elevation
of the control devices in an operated bosition and
associated with certain of the mechanisms shown
in Fig. 2; ) ’

Fig. 4 is a fragmentary perspective of portions
of the control devices, adjusting means therefor
and portions of the clutch engaging mechanisms;

Fig. 5 is a fragmentary elevation of certain
rarts associated with the carriage shift initiating
mechanisms; '

Fig. 6 is a left side elevation of the machine
showing eclutch mechanisms and operation
initiating and terminating devices;

Fig. 7 is a detailed elevation of the differential
clutch mechanism shown in Fig. 6;

Fig. 8 is an elevation and partial section of por-
tions of the carriage shift and machine drive and
control mechanisms therefor as viewed from the
rear of the machine; )

Fig. 9 is a detailed fragmentary left side ele-
vation of portions of the carriage shift and ma-
chine drive control mechanisms;

Fig. 10 is a detailed plan view of the toggle link-
age and associated parts controlling the engage-
ment of the auxiliary clutches.

Differential clutch mechanism

In the embodiment of the invention herein dis-
closed, power from the motor { (Fig. 8) to drive
the multiplier setup mechanism is transmitted
through a drive train comprising a selectively en-
gageable differential clutch mechanism {02 (Figs.
6,7and 8) and g normally engaged first auxiliary
clutch 352 (Fig. 8). Alternatively, power to drive
the carriage shifting mechanism is delivered
through a drive train comprising the same dif-
ferential clutch mechanism 182 and a normally
disengaged second auxiliary clutch 353 which is
engageable upon disengagement of the first
auxiliary clutch 352. '

The differential clutch mechanism {04 is con-
structed substantially in accordance with the dis-
closure of United States Patent 1,563,550 issued
on December 22, 1925, to George C. Chase. Nor-
mally the gearing comprising both working legs
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of the differential drive rotate idly as deseribed
in the aforencted patent; interruption of the
movement of one leg causing the planet gears
to move in their orbit in one direction accordingly
rotating the output gear 488 (Fig. 8) and inter-
ruption of the movement of the other leg caus-
ing a movement in the opposite direction. The
working legs of the differential drive are selec-
tively arrested by means of a reversing clutch
lever ti1 (Figs. 4, 6§ and 7) fulcrumed on the
frame at {12, and adapted for neutral, additive
and subtractive setting. Clockwise movement of
lever 1i! positions it to additive setting whereby
a hook arm {{4 of said lever will engage. & lug
upon gear i85 forming one leg of the differential
drive to interrupt its movement thereby caus-
ing rotation of output gear 488. Conversely,
counterclockwise movement positions the lever
{11 to subtractive setting whereby a hook arm
113 thereof will engage a stop 10 of the other
‘leg of the differential to interrupt its movement
and cause rotation of cutput gear 488 in the re-
verse direction.

Initiation of multivlier set-up operation

As fully disclosed in my co-pending application
Serial No. 8,547 (now Patent 2,531,206), values
set on keys 18 (Fig. 1) of keyboard {8 are regis-
tered in a series of storage wheels 524 by an op-
-eration initiated upon depression of key 526 when
carriage 2 is in its leftmost position. Upon de-
pression of key 528, a spring energized mecha-
nism is operated which, in addition to adjust-
‘ing the set-up mechanism for operation, engages

the differential clutch mechanism {04 for addi~ -

tive drive. The set-up operation is effected by
drive to the actuators (not shown) of the ma-
“chine; which drive is taken from a gear 487 (Fig.
8). Cear 407 is fast upon shaft 358 (Figs. 2 and

8) which is driven through friction eclutch 352, -

the driving element of which is connected to the
driving element of the second friction clutch 353
by a sleeve 254 so that they are rotated as a unit.
The driving elements of the clutches 252 and
353 are connected to the output gear 488 of the
differential clutch mechanism {84 by means of
a gear 855 secured o the driving member of the
clutch 353. Cluteh 252 is normally engaged and
.clutch - 353 disengaged. Clutch 352, however, is

.disengaged and clutch 3853 engaged to complete st

the drive to a carriage shift worm 358 (Fig. 8)
as will be hereinafter described.

As heretofore noted, the invention does not
concern the particular clutch driven operation
effected, but relates to control of the engagement
of the clutch mechanisms by which power is
transmitted from the motor 1 to drive the mecha-
‘nism which performs the operation. It is there-
fore considered necessary only to describe the
mechanisms which initiate the operation by en-
‘gagement of clutch mechanism i84 upon depres-
sion of key 526.
" The set-up key 528 (Figs. i, 2, 2¢, 2b and 3) is
located at the right-hand side of the keyboard
i0 and the key stem therecf is provided at its
lower end with a slot through which extends
‘a stud 5386 which is mounted on the side frame.
Normally, the set-up key 528 is held in its raised
‘position by a suitable spring with the bottom of
the slot against stud 558. The stem of the set-up
‘key 525 is further provided atf its lower end with
a rightwardly extending arm having a trip mem-
ber 551 pivotally mounted thereon as shown by
'_dotted lines in the drawings. The trip member
is normally biased clockwise by a spring attached
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to a lug thereof and a pin in the stem of key
§26. The trip member 58{ is provided with an
upstanding hook portion which is normally posi-
tioned above and over a leftward extension of a
lower link of a toggle 552, said lower link being
pivotally mounted at its lower end to the ma-
chine framing. The upper link of toggle EB2 is
pivoted at its upper end to the right hand arm
of g lever 553 which is pivotally mounted inter-
mediate its ends on a stud in the side frame of
the machine. When toggle 552 is set, the rear-
ward end of lever 533 is held in normal raised
position against the tension of a spring 554 (Figs.
2 and 2b) attached to its forward end thereby
urging said lever in clockwise direction. Upon
depression of key 528, the hook portion of mem- ’
ber 551 is brought downwardly into contact with
the leftward extension of the lower link of toggle
5562, rocking said link counterclockwise to break
the toggle. As the hook of trip member 551 is
moved downwardly to brake.the toggle, a cam
edge of the downward exbension of said trip
member contacts a lug 555 (Fig. 3) on the ma-
chine frame, rocking trip member 854 counter-
clockwise against the tension of its spring. The
hook of trip member 55 is thus removed from
the path of movement of the leftward extension
of the lower link of toggle 352 after having
nroken said toggle by contact therewith. This
provides that toggle 552 may be reset while key
526 is held depressed as fully disclosed in my
aforenoted co-pending application Serial Ng.
8,547. .

When toggle 552 is broken, lever §53 is allowed
to be rocked clockwise (Fig. 3) by spring 556
thereby moving its rearward. end downwardly 6
furnish counterclockwise drive for a pair of cains
58{ and 562 through pin and slot connection with
a link 580 attached at a common point to the
cams which are adapted for operation in con-~
nection with a lever 584 and an arm 583 respec~
tively (Figs. 2, 2b, 3, and 4). -Arm 588 is pivetally
mounted at its lower end to the machine fram-
ing. The upper free end of arm 582 termingtes

. in a nose which is urged counterclockwise into

contact with cam 562 by a spring 558, Pivotally
mounted on arm 582 infermediate its ends is a
lever 564 which is provided at its upper erd with
a roller which is normally in contact with caix
561 (Figs. 2 and 2b). TUpon counterclockwiss
movement of cams 55(—582, arm 558 will 116t be
moved from its normal position as the movement
of cam 562 is not sufficient to bring the effective
portion thereof into contact with the nose of said
arm. The pivotal point of lever 564 will thus
at this time be maintained in fixed position.  In

‘the performance of the set-up operation, how-

ever, arm 553 is rocked upon further movement
of cam 582 which is effected following the imitia~
tion of the operation as fully disclosed in my
aforenoted co-pending application Serial No.
8,547 (now Patent 2,531,206), which obperation
does not concern the present disclosure. Upon
the initial counterclockwise movement of cam
561, however, lever 564 will be rocked in clockwise
direction, from the position shown in Figs. 2 and
2b, to move clutch lever {11 to ifs additive position
whereby engaging the drive for the set-up opera-
tion as follows: :

Lever 584 is provided with a slot at its lower
end (Figs. 2, 2b, 3, and 4) through which extends
the rightmost end of a lever §81. Lever 857,
which extends across the machine and is pivotal-
Iy mounted intermediate its ends on a suitable

5 bracket, is provided at its leftmost end with a
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pair of spaced ears 568 (Fig. 4). The ears 558
are normally positioned on either side of a pin
145 of clutch lever 11, said pin extending in-
wardly through a suitable opening in the left-
hand side frame. Ears 568 are normally out of
contact with pin {45 and are sufficiently spaced
to allow cluteh lever (i to be moved to either
active position without interference from said
ears. However, when lever 567 is rocked in either
direction, the movement is sufficient to cause
either one or the other of ears 588 to contact pin
145 thus moving the clutch lever into either of
its active positions. Upon clockwise movement
therefore of lever 554 by cam 561, lever 567 will
be rocked in clockwise direction (Fig. 4) thereby
moving clutch lever 1! to additive position thus
engaging the drive for the set-up operation.

Carriage shifting mechanism

The invention is show:: as applied to a calcu-
lating machine employing the carriage shifting
devices constructed in accordance with the dis-
closure of United States Patent 2,419,760, issued to
Edwin F. Britten, Jr., on April 29, 1947, as modi-
fied by the disclosure of patent application Serial
No. 8,548, filed February 16, 1848 (now Patent
2,531,207), by the present applicant.

The selectively engageable differential elutch
mechanism 184 which as heretofore described de-
termines the sign of registration is alternatively
engageable to determine the direction of shift of
the register carriage 2. This differential clutch
mechanism is engaged under control of registra-
tion and shifting motor operation keys, and a
coupling is provided in the train between said
keys and the cluteh mechanism to provide for
stopping of the operation whils g key is held man-
ually depressed. Plus and minus bars are de-
pressible to alternatively determine the engage-
ment of the differential elutch mechanism by
power from the motor I transmitted through the
normally engaged auxiliary clutch 359 (Fig. 8).
Associated with the plus and minus keys 126 and
121 (Figs. 1, 2, 3 and 5) are the right and left
shift keys 369 and 378 regpectively. The stems
of the right and left shift keys are provided with.
shoulders which overliec pins in the stems of the
plus and minus keys respectively, whereby the
depression of a shift key results in the depression
of the associated registration key to selectively
engage the differential clutch mechanism. Fur-
thermore in response to the depressicn of a shift
key the auxiliary cluteh 352 (Fig. 8) is disengaged
and the auxiliary clutch 353 engaged to complete
the drive to the shift worm 253.

The plus bar 128 and minus bar {21 are con-
nected by links $28 (Fig. 5) with an arm 124 fast
upon & reck shaft {25, this shaft extending across
the machine and being provided at its left-hand
end with an arm {26 (Figs. 6 and 7) having cou-
pling connection 127 with s setting plate 128.
Setting vlate 128 is provided with opposed lugs
129 lying upon either side of g tooth 130 of clutch
lever {11, so that depressicn of one of the barg 120,
121 will rock shaft 125, and through plate 128 will
move clutch lever {{! from neutral position to
engage the arm {13 or {14 with the related ele-
ments of the differential clutch mechanism.

The driving members of the auxiliary clutches
852 and 333 (Fig. 8) connected by the sleeve 854
are movable laterally to compress the friction
disks of the normally engaged cluteh 352 or the
clutch 353 respectively. The driven element of
clutch 388 is fast with g gear having intermediate
gear connection with g gear 357 fast upon a worm
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shaft 319. Carriage shifting worm 358 is also fast
on shaft 379, this worm being engaged by spring
urged plunger 359 mounted on carriage 2. Nor-
mally, eluteh 352 is held in engagement by g tog-
gle linkage 352 (Figs. 8 and 10) this linkage being
pivotally connected to one end of g lever 369, said
lever being connected at its other end to the frame
of the machine through & link 33 {, and being pro-
vided with anti-friction rollers engaging flanges
of the sleeve 354. A spring 364 attached to the
linkage 361 holds the clutch 252 engaged under
spring tension. Upon breaking of the toggle 362
& spring 883 attached to lever 360 will shift the
sleeve 354 toward the left (toward the right in
Figs. 8 and 10) disengaging the clutch 352 and
engaging the auxiliary shift clutch 363, Toggle
562 is broken upon depression of g shift key as fol-
lows:

An intermediately pivoted lever 368 (Figs. 2, 2a,
and 3) engaged at its forward end by the stems
of the shift keys 268, 379 is pivotally connected at
its rear end with an arin 367 which is guided at
its upper end by slot engagement with a shaft
365. A shoulder or arm 357 underlies a laterally
bent Iug of a lever 439 fast upon shaft 355, said
shaft having also fast thereupon a finger 266
(Figs. 8 and 10) engaging a lug of one of the links
of toggle 862. Therefore, depression of one or
the other of the shift keys will rock lever 368
and shaft 385, and finger 266 will break the tog~
gle 382, The auxiliary clutch 352 will according-
ly be disengaged and the auxiliary shift clutch
353 engaged as the differential clutch mecha-
nism (04 is selectively engaged to determine the
direction of carriage shift.

Certain other controls are necessary in effecting
the shifting operation, since the carriage shifting
worm 388 must be freed from a normal location
means when the operation ig initiated, and at the
end of the operation provision must be made for
disengaging the differential clutch and the toggle
362 must be restored to its normai Position.

To effect these operations g two phase shift
control clutch 371 is provided (Figs. 6 and 9),
said clutch being engaged for a partial operation
upon breaking of toggle 362 and being again en-
gaged to complete its cycle of movement upon ter-
mination of the shift. The driving element of the
clutch has direct gearing commection with the
motor {, and the clutch pawl mounted upon the
driven element of the clutch is normally held out
of engagement with the driving element, against
the bias of its spring by detent 442 ( Fig. 6) engag-
ing the pawl through a cut-~away porticn of the

5 elutch housing.

When toggle 362 is broken to initiate a shift, a
link 376 connected to a crank extension of one of
the tozgle links 362 will be moved to the right
from the position shown in Figs. 8 and 10, thereby
rocking g Pair of bell crank levers 440, 441, Bell
crank lever 44{ engages the detent 449 and the
movement of said bell ecrank will move said de-
tent away from the cluteh pawl against the ten-
sion of spring 453, thus permitting engagement
of the clutch 37(. An intermediately pivoted de-
tent 373 normally rests at its lower end against
the housing of clutch 371, and is provided at its
upper end with an anti-friction roller normally
engaging a notch of a disk 285 as shown in Fig. 6.
Disk 886 is splined upon the worm shaft 319, and
the engagement of the anti-friction roller of de-
tent 373 in the noteh of said disk will prevent ro-
tation of the shifting worm 258 and will conse-
quently hold register carriage 2 in laterally ad-
justed position. Upon partial rotation of clutch
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374, detent 373 will be forced through the aper-
ture of the clutch housing by a spring 450 at-
tached to a tripping arm 38{ having pin and slot
connection with said detent. This movement of
detent 373 will effect release of clutch 371 and
will remove the anti-friction roller from the notch
of disk 386, freeing worm 358 to effect lateral
movement of carriage 2; this position of the parts
being illustrated in Fig. 9.

The carriage will be continuously shifted until
the depressed shift key 352 or 370 is released by
the operator or until the carriage has been
shifted into one or the other of its extreme posi-
tions. Upon release of the shift key 368 or 3179,
spring 452 (Fig. 2) will rock shaft 365 to provide
for reengagement of clutch 371 as follows. Disk
386 is connected by a sleeve with a second disk
378 normally held toward the left as viewed in
Fig. 8 against the bias of a spring by an arm 311
of link 315. Upon breaking of the toggle 382,
arm 317 will be moved to the right, but disk
318 will now be engaged by an arm 383 (Fig. 9)
fixed upon shaft 385 so that the disks 378 and
385 will remain held in the position illustrated
in Fig. 8 until shaft 3585 is rocked upon release
of the shift key. When shaft 865 is rocked there-
by moving arm 383 to disengaged position, these
disks will move to the right and a pin 388 (Fig. 9
fixed in the disk 385 will be brought into the
plane of a cam extension of tripping arm 33{.
As the carriage 2 is shifted into its new position
by worm 358, pin 380 will contact with fripping
arm 381, putting detent 373 under the fension of
a spring 451 connecting the detent and tripping
arm. Therefore, as the parts arrive at full cycle
position, the anti-friction roller of the detent
373 will be moved into the notch of disk 38§ thus
rocking said detent to allow reengagement of
cluteh 371.

The final phase of operation of clutch 37{ is
adapted to effect disengagement of the clutch
mechanism {04, the resetting of toggle 362 and
to perform certain normalizing functions in con-
nection with the control devices hereinafter de-

. scribed. The disengagement of the clutch mech-

.anism is effected by reciprocation of stop arm 24

(Fig. 6). For this purpose, a cam 372 fast with
the driven element cf clutch 371 has engagement
with an anti-friction roller mounted on a fol-
lower 435, said follower in turn having engage-
ment with a shoulder of a link 424 which has
connection at its forward end with arm 24. The
rearward end of link 424 is attached to the lower
end of a depending crank 425 fast on shaft 426
which extends across the machine (Figs. 2 and
2¢). Therefore during the final operation of
clutch 374, arm 24 will be reciprocated and the
cam slot 184a (Figs. 6 and 7) at the rearward end
of the extension 144 thereof will contact pin 145
thereby moving clutch lever 11 to its neutral
position.

The aforementioned normalizing functions for
the control devices (to be described) are effected
by power from clutch 371 through 2 suitable
transmission train extending across the machine
to an arm 429 (Fig. 2 and 2¢) as follows: Upon
reciprocation of arm 24 by clutch 371, shaft 428
will be rocked in counterclockwise direction and
return (Fig. 6) by link 424 and crank 428, Shaft
426 has link connection #27 (as shown in dotted
lines in Figs. 2 and 2a) at the inner side of the
right hand side frame with an arm 435 fixedly
mounted on an inwardly extending shaft &31
which is pivotally mounted in the machine fram-
.ing. Shaft 431 extends to the outer side of the
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: 8
side frame where arm 429 is also fixedly mounted
on the shaft. When shaft 426 is rocked, linkage
427 will be effective to rock arm 430, shaft 431,
and arm 429 in counterclockwise direction and
return (Figs. 2 and 2a).

The togele 362 will be reset during the final
operation of clutch 371 by means of a cam 391
(Fig. 6) fast on the driven element of said cluteh.
Cam 391 engages an anti-friction roller mounted
on the bell crank lever 441 whereby bell crank
lever 449, link 376 and toggle links 362 will be
positively returned to normal position and there-
by allow detent 442 to be spring urged to engage
the clutch pawl of clutch 371 and disengage said
clutech. .

Should the right shift key or left shift key 370
be held depressed until the carriage is shifted
into either of its extreme positions, shift initia-
tion shaft 355 will be restored to normal where-
by the drive is terminated in the same manner
as described when shaft 385 is restored to normal
by release of a shift key. For this purpose, two
lugs 460 (Figs. 2 and 6) are located on the rear
of the carriage and so spaced that the nose of
a plunger 433 mounted on arm 387 is positioned
just below one or the other of said lugs respec-
tively when the carriage is in one or the other
of its extreme positions. Should the carriage
he in the extreme right hand position, for exam-
ple, and the left shift key 378 depressed, the
plunger which is spring urged to its normal po-
sition will be depressed by contact with the left-
most lug 468 when the arm 367 is raised and the
shift initiated. When the carriage is shifted
from the extreme right hand position, the lug
880 will be removed from contact with the plung-
er 438 and said plunger will be spring urged to
its extended position. As the carriage is shifted
into the extreme left hand position, the side of
the nose of the plunger §38 will contact the right-
most lug 450 thereby moving the plunger and
arm 387 toward the rear of the machine against
the tension of spring 387¢. 'This movement of
arm 367 will remove the shoulder thereof from

. restraining engagement with lever 439 allowing

said lever and shaft 385 to be spring urged coun-
terclockwise to normal and thus terminate the
shift. When the shift key is finally released, the
plunger 438 will drop below Iug 450 and arm 367
will be urged forward by its spring thus locating
the shoulder thereof in normal engagement with
lever £39.

Carriage position operation control means

The control means comprise an adjustable
lever device (Figs. 2, 2a, and 3) which, if the car-
riage is out of its leftmost position, is operable
upon depression of key 828 to depress the left
shift key 370 and to restrain arm 587 thereby
holding the operation of the spring energized set-
up initiating mechanism in abeyance. In re-
sponse to the termination of the carriage shift in
the leftmost position, the control device is re-
stored to ineffective position thereby permitting
operation of the restrained spring energized
mechanism and the restoration of the left shift
key to normal. If, however, the carriage is in its
jeftmost position, the device will be so adjusted
as to render it inoperative upon depression of
key 526 and the set-up operation will be initiated
forthwith as hereinbefore desecribed.

The control device comprises a member 762
(Figs. 2, 2¢ and 3) which is pivotally supporied
at the end of a leftwardly extending arm of &
bell crank lever 163. Bell crank lever 783 is piv-
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otally mounted on a fixed stud on the framing of
the machine and the depending arm thereof is
adapted for engagement by a pin 765 on arm 429.
Member 752 overlies g pin 766 in the stem of left
shift key 376 and a downwardly extending leg
1620 of said member is provided with an open
end slot which engages pin 362¢ at the end of the
leftwardly extending arm of lever 368, Member
162 is further provided with a rightwardly ex-
tending arm 1520, the free end of which is nor-
mally positioned above and to the left of and
(Fig. 2) out of the path of movement of the end
of lever 537. An adjustable slide 767 is provided
with pin and slot mounting 788 on member 162
and at its leftmost end is provided with an- up-
standing shoulder 767¢ which is adapted for en-
gagement by a pin 789 on the stem of operation
key 525. Slide 167 is urged by spring 770 toward
the right (Fig. 3) whereby the shoulder 87q
thereof may be moved Lelow and into the path
of movement of pin 789 and thus into operating
relationship with key 5¢5. Slide 787 is further
provided with an upstanding finger 7876 where-
by said slide may be moved toward the left against
the tension of spring 718 and thus position
shoulder 78%a out of the path of movement of
pin 789 (Figs. 2 and 2a). The control device com-
prising member 752, lever 763 and slide 757 are
held in normal raised bosition (Figs. 2 and 2a) by
means of a teggle spring 174 attached to arm
782D and to a pin on the framing of the machine;
the upward movement being limzited by contact of
member 162 with the key plate of the machine.

When carriage £ is in its leftmost position, slide
187 will be adjusted to the position shown in
Figs. 2 and 2¢ in which Dosition shoulder 78%qg
will be to the left and out of the path of move-
ment of pin 769 on the stem of key 526. There-
fore, upon depression of key 528 the set-up opera-
tion will be immediately initiated as heretobefore
described. The adjustment of slide 787 out of op-
erating relationshin with key 626 is effected as
follows:

A lever 548 (Figs. 2, 2a, and 4) is pivotally
mounted intermediate its ends of the underside of
an extension of the key plate laterally of the right
hand side frame. When carriage 2 is' shifted
Into its leftmost position, a lug 547 on said car-
riage will contact the rearward end of lever 548
thus rocking said lever in counterclockwise direc-
tion (Fig. 4) against the bias of a spring at its
forward end. Lever 548 is provided at its forward
end with a depending pin 772 which is in registra-
tien with a cam slot in an arm 173 which is also
bivotally mounted on the under side of the key
plate. Arm 773 is provided at its free end with
a-depending lug 773¢ which is in-contact with the
finger 7670 of slide 767. Therefore when lever
548 is rocked in counterclockwise direction (Fig.
4), arm 773 will be rocked in clockwise direction
and lug 772« will move slide 787 to the left against
the tension of spring 718 and thereby position
shoulder 787¢ out of the path of movement of
pin 788 on the stem of key 526.

It will be obvious from the foregoing descrip-
tion that when carriage 2 is shifted out of its
leftmost position, lug 547 removed from contact
with lever 548 will permit clockwise movement
(Fig. 4) of said lever by its spring and in conse-
quence arm 778 will be moved in counterclock~
wise direction thereby allowing slide 787 to be
moved to the right by spring 773. Shoulder 187¢
will accordingly be positioned into the path of
movement -of pin 768 (Fig. 3) on the stem of op-
eration key 526. When carriage 2:is-positiened
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5 Wise direction thereby moving

. the machine be provided

out of its leftmost position the single depression
of operation key 528 will effect a shift of the
carriage to its leftmost position followed by the
previously described set-up operation as foilows:

Upon depression of key 526, pin 758 will engags
shoulder 767¢ (Fig, 3) thereby rocking slide 767,
member 762 and bell crank 753 as a unit in coun-
terclockwise direction about the pivot 754 of said
bell erank. The left shift key 315 will therefore
be depressed by member 782 in contacs with pin
166 on the stem of said shift key. Lever 388 will
therefore be rocked to initiate the shift, the move-
ment being assisted by the leg 7622 of member
162. Furthermore in the above-described move-
ment of the lever sysiem and brior to the engage-
ment of the lower link of toggle 552 by trip mem-
ber 55¢ to release the spring energized mecha-
nism, the free end cof arm 1620 will be moved
downwardly to the leii (Fig. 3) of the end of
lever 567. Therefore, v hen toggie 552 is broken
and cam §5{ rotated by the spring charged lever
553, the operation of lever 884 will be held in abey-
ance by yielding movement thereof; lever 537
being blocked from movement by arm 1§25 (Fig,
3). Such yielding movement is aliowed by the
movement of arm 583 on which lever 554 is
mounted as follows. It will be recalled that the
nose at the upper end of arm £84 is held against
cam 582 by spring 55 thereby normally locating
the pivotal point of lever 894 in fixed position.
Therefore when the lower end of lever 584 is
blocked from movement by arm 7152b, cam 55!
will move the upner end of said lever toward the
right (Fig. 3) and arm 563 will be rocked in clock-
the pivotal point
to spring 555,

528 the lever sys-

of lever 564 and adding tension

Upon release of operation key
tem will be held in effective position by toggle
spring T1{ thug holding the left shift key 310
depressed and the operation of the set-up mech-
anism in abeyance until the carriage shift has
been terminated in the leftmost position and arm
429 (Fig. 2) rocked in consequence as hereto-
fore described. Upon movement of the carriage
into the leftmost position slide 787 will be ad-
Justed out of engagement with pin 168 of key 525.
Therefore should key 525 be held depressed un-
til the termination of the shift, the devices will
not be prevented from movement to normal
which is effected by pin 785 on arm 42§ as fol-
lows: Normally the depending arm 163¢ of bell
crank 763 is out of the path of movement of
pin 765 (Figs. 2 and 2aq). However when bell
crank 763 is rocked upon initiation of the oper-
ation, the depending arm 783¢ thereof is brought
into the path of movement of pin 755 (Fig, 3).
Accordingly, when arm 429 is rocked, pin 155
will engage the depending arm of bell crank 763
thus rocking said crank, member 782 and slide
787 to the normal position shown in Figs. 2 and
2a, thereby releasing left shift key 319 and re-
moving arm 162b from engagement with lever
£67. Spring 565 will now be effective to move arm
563 counterclockwise to normal positicn and
consequently lever 584 pivoted therson will be
rocked in clockwise direction and lever 587 in
clockwise direction (Fig. 4) to move clutch lever
{11 to clutch engaging position angd thereby ini-
tiate the set-up operation.

It will be noted that slide 787 is provided with
a depending arm 75%¢ which is adjusted into the
path of movement of pin 765 (Fig. 3). Arm 157c
is non-essential to the operation of the devices
as- described in ‘the foregoing. However, shouid
with tabulating mech-
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anism, for example such as fully disclosed in
my co-pending application Serial No. 8,544 (now
Patent 2,531,204), the leftward carriage shift
‘would be terminated short of the leftmost posi-
‘tion should the tabulating mechanism be so set.
In such case, slide 167 would not be removed from
engagement with pin 769 on operating key 526
upon termination of the shift if said key is held
depressed. Pin 765 on arm 429 will therefore
be effective to move slide 167 to permit normal-
jzation of the devices. Furthermore it will be
noted with reference to my co-pending applica~-
tion Serial No. 8,547 (now Patent 2,531,206),
that a set-up operation effected with carriage 2
displaced from its leftmost position will cause
the values set on keys i8 to be registered as a
dividend in product-dividend wheels 13 (Fig. D).

Although I have shown and described the car-
riage position control means in conjunction with
a specific clutch driven operation, it will be un-
derstood that the invention is equally appli-
cable to the control of other cluteh driven oper-
ations in machines of the class described. Also
it will be apparent that the drive for shifting
the carriage and for effecting the controlled op-
eration may be transmitted from the motor by
separate clutches and power trains. It will be
further understood therefore that the invention
is not to be limited to use in machines employ-
ing the specific type of carriage shifting mech-
anism herein described nor in which the power to
drive the shifting mechanism and for effecting
the particular operation performed is delivered
through a common cluich mechanism.

I claim:

1. Operation control means for a motor driven
caleulating machine having a shiftable register
carriage, mechanism for denominationally shift-
ing said carriage including a member movable
to initiate the operation, means operable upon
movement of said carriage into a given position
to terminate operation of said carriage shifting
mechanism and a clutch mechanism; said control
meansg comprising a clutch control member mov-
able to control the engagement of said clutch
mechanism, spring energized mechanism oper-
able to move said clutch control member 0
cluteh engaging position, an operating member
movable to initiate operation of said spring ener-
gized mechanism, a restraining device adjustable
into operating relationship with said operating
member; said device thereupon being movable
upon initiating movement of said operating mem-
ber into position to restrain said clutch control
member and thereby hold the operation of said
spring energized mechanism in abeyance, a mem-
ber operable upon movement of said carriage into
or out of said shift terminating position to ad-
just said restraining device out of or into oper-
ating relationship respectively with said oper-
ating member, and drive means operable in re-
sponse to movement of said carriage into said
shift terminating position to move said device
from restraining position.

2. Operation control means for a motor driven
caleulating machine according to claim 1 where-
in the carriage shift terminating means includes
the drive means operable to move the device from
restraining position.

3. Operation control means for a motor driven
caleulating machine having a shiftable register

carriage, mechanism for denominationally shift--

ing said carriage including a shift control mem-
ber movable to initiate the operation, means op-
erable upon movement of said carriage into a
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given position to terminate operation of said car-
riage shifting mechanism, and a clutch mech-
anism; said control means comprising a clutch
control member movable to control the engage-
ment of said clutch mechanism, spring ener-
gized mechanism operable to move said clutch
control member to cluich engaging position, an
operating member movable o initiate operation
of said spring energized mechanism, a device
adjustable into operating relationship with said
operating member; said device thereupon being
operable upon said initiating movement of said
operating member to move said shift control
member to shift initiating position and in said
operation movable into position to restrain said
clutch control member, thereby holding the op-
eration of said spring energized mechanism in
abeyance, a member operable upon movement of
said carriage into or out of said shift terminat~
ing position to adjust said device out of or into
operating relationship respectively with said op-
erating member, and drive means operable in
response to movement of said carriage into said
shift terminating position to move said device
from restraining position.

4, Operation control means for a motor driven
calculating machine according to claim 3 where-
in the carriage shift terminating means inecludes
the drive means operable to move the device from
restraining position.

5. Operation control means for a motor driven
calculating machine having a shiftable register
carriage, mechanism for denominationally shift-
ing said carriage and a clutch mechanism; said
control means comprising a driving train for said
shifting mechanism including an element ad-
justable into or out of driven relationship with

‘said clutch mechanism, a first clutch control

member movable to control the engagement of
said clutch mechanism, a second clutch control
member operable fo cause engagement of said
cluteh mechanism and to adjust said element of
said drive train into driven relationship with said
clutch mechanism, spring energized mechanism
operable to move said first cluteh control mem-
ber to clutch engaging position, an operating
member movable to initiate operation of said
spring energized mechanism, a restraining de-
vice adjustable into operating relationship with
said operating member; said device thereupon
being movable upon initiating movement of said
operating member to operate said second clutch
control member and to position said device to
restrain said first clutch control member and
thereby hold the operation of said spring ener-
gized mechanism in abeyance, a member Oper-
able upon movement of said carriage into or
out of & given position to adjust said restraining
device out of or into operating relationship re-
spectively with said operating member, shift ter-
minating means operable to disengage said clutch
mechanism in response to movement of said car-
riage into a given position and drive means oper-
able upon movement of said carriage into said
shift terminating position to adjust said element
of said shift drive train out of driven relation-
ship with said clutch mechanism and to move
said device from restraining position.

6. Operation control means for a motor driven
calculating machine according to claim 5 where-
in the shift terminating means comprises the
drive means operable to adjust the element of the
shift drive train out of driven relationship with
the clutch mechanism and to move the device
irom restraining position.
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7. Operation control means for a motor driven
calculating machine according to claim 5 char-
acterized by the provision of g second driving
train including an element adjustable out of
or into driven relationship with the clutch mech-
anism upon adjustment of the element of the
shifting mechanism drive train into or out of
driven relationship respectively with said clutch
mechanism.

8. Operation control means for a motor driven
calculating machine according to claim 7 where-
in the shift terminating means comprises the
drive means operable to adjust the element of
the shifting mechanism drive train out of driven
relationship with the clutch mechanism and to
move the device from restraining position.

9. Operation control means for a motor driven
calculating machine having a shiftable carriage,
mechanism for shifting said carriage into a plu-
rality of positions, a shift control train mov-
able to operative position to initiate and main-
tain operation of said shifting mechanism; said
control train including an element adjustable to
render said train ineffective to maintain oper-
ation of said shifting mechanism, and a clutch
mechanism; said means comprising a clutch
control member movable to control the engage-
ment of said clutch mechanism, spring energized
mechanism operable to move said clutch control
member to clutch engaging position, an operat-
ing member movable to initiate operation of said
spring energized mechanism, a restraining de-
vice adjustable into operating relationship with
said operating member; said device thereupon
being movable upon initiating movement of said
operating member to move said shift control
train to operative position and to position said
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device to restrain said clutch control member
and thereby hold the operation of said spring
energized mechanism in abeyance, a member op-
erable upon movement of said carriage into or
out of a given position to adjust said device out
of or into cperating relationship respectively
with said operating member, shift terminating
mechanism including means operabhle upon move-
ment of said carriage into g given position to
adjust said element of said shift control train
to render said train ineffective to maintain oper-
ation of said shifting mechanism and means op=
erable in response to the adjustment of said shift
frain element to move said device from restrain-
ing position.

10. Operation control means for a motor driven
calculating machine according to claim 9 where-
in the means operable to move the device from
restraining position comprises a power trans-
mission and drive means therefor.

11. Operation control means for a motor driven
calculating machine according to claim 10 where-
in the shift terminating mechanism includes the
drive means.

HERMAN GANG.
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