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; MULTIPLIER ENTERING "MEANS®
Eermaii Gang, Livingston, N. X, assignor:to-Mon:

ree Caleulating: Machine Company, Orange,

M. 3., a corporation of Delaware

Application-February 16, 1948, Serial No. 8;547
(1. 285—63)

12 Claims..
1

The invention relates to means whereby a:multi-
pler value,
machine, may be.set up-as an-operation control-:
ling factor by:entering: such value: in a set of
multiplier storage wheels. According-to.one form.
of the invention the multiplier entering means
is alternatively operable to enter & dividend value,
set in'the keyboard;.into a product-dividend reg-
ister

The invention consists: in- the novel: construc-
tion and combination. of parts, as. set forth in
the appended. claims:

In: the accompanying: drawings; llustrating: an:
embodiment of the invention:

Fig. 1 is a plan view of a calculating machine
built in: accordance with: the invention;

Fig: 21s a-vertical section:showing the keyboard:
for selecting a value, and: a portion of the car-
riage shift mechanism;

Fig. 3 is a vertical section through. the main. ™

carriage showing the multiplier storage devices.
mounted. therein, and. the counting fingers Ior
the storage: devices: and the multiplier-quotient.
register;

Tig. 4 is:an enlarged detailed: horizontal sec-
tion of one of the multiplier storage: wheels: and’
gears;

Fig. 5 is a vertical section: through the sub-
carriageshowing the pawls for holding the multi--

plier storage wheels and' gears-in adjusted: posi- iu

tion and cams for releasing the pawls;.

Fig. 6 is a right side:elevation of the machine:
) showing portions.of the two cycle seb. up-mecha-
nism and controls therefore;

Fig: 7 is a fragmentary detailed view: shiowing

certain. of the parts illustrated in Fig. 6 in: an:
operated position;

Tig. 8 is an enlarged detailed right side eleva-
tion with the main carriage in section showing
certain of the parts of the two cycle setup mecha-
nism.in an operated position;

Fig. 9 is a perspective showing a portion of the:
machine tripping and keyboard clearing centrol
mechanism;

Tig. 10 is a fragmentary right side- elevation
showing certain of the parts illustrated in Fig. &
in another operated position;

PFig. 11 is a section taken substantially on: the
line: t1—FI of Fig. 105

Fig. 12 is an end elevation of the parts shown: 5

in Fig. 12 as viewed from the left,;

Fig. 13 is an elevation and partial section of
portions of the: carriage shift and actuator drive
and control mechanism as viewed from: the: rear
of the-machine;

set.in the keyboard of: a-. calculating:
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Fig. 14:is'a-detailed fragmentary left side-eleyva=
tion:of portions.of the carriage shift and actuator:
drive:controlimechanism;

Fig. 15 is a left side elevation of the machine
showing in-part the differential drive mechanism
and controls therefore;

Fig: 16'is-an-enlarged right side elevation shiow-
ing- portions of the: controls for the clearout”
mechanism: and. controls:-for the-carriage return:.
mechanism;: :

Fig. 17 is. a detailed elevation. of the carriage:
shift key.stems-as viewedifrom the left;

Fig. 18 is a left.side elevation: of. the. machine:
showing: a portion. ofi the means for raising:the
main carriage during-a shift, operation;

Pig. 19:is a: left.side. elevation: of the machine
showing. the clearout: ciutch and. the two phase
carriage shift: control: clutei- and various mecha-
nismsassociated:therewiths;: .

Fig, 20.is'a right: side:elevation of: the machine "
showing portions:of the carriage: return control:
devices in: an operated position;:

Pig. 21 is a: fragmentary. side-elevation: of cer-
tain: of the>parts shown; in- Fig: 20 in another op-
erated: positions;: :

Fig. 22:is: o partial section taken: substantially:
on. line 22—22: of Fig. 8 showing the: subcarriage: -
in. latched position:in: the:main carriage and: the-

. keyboard with: the: cover plate: and. key: buttons:

removed;

Pig: 23 is.a: right: side elevation of the carriage
shift and tabulating:keys and certain mechanism:
associated therewith;:

Fig. 24 is a fragmentary: view showing certain:
parts illustrated in: Fig: 93 in: another: position; -
Tig. 25:is.a rear elevation ofrthe tabulating keys;-
Tig. 26 is a left side. elevation of the machine:
showing the various: parts: in: their normal: posi-:

tion;

Tig. 27 is a vertical section taken just:inside-the:
left.hand: side: frame of the -machine and showing
certain linkage for the clearout: mechanism: and:
means for raising and lowering the main car-"-
riage; .

Fig. 28 is a: plan view partially in: section: of
the main carriage and: showing the subearriage
in an adjusted: position;

Fig. 29 is a fragmentary plan view of certain:
portions of the clearout. mechanism; ‘

Tig. 30 is a front elevation of the parts: showm
in Fig. 29; o

Fig. 31 is a perspective view with several of the:
parts in exploded relationship of portions of the.
setting and control:mechanisms; '

Fig; 32 is a right side elevation of the machine
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illustrating a modified or one cycle setup mecha-
nism;

Fig, 33 Is a view taken on the line 33—33 of
Fig. 32;

Fig. 34 is a perspective showing portions of
the one cycle setup mechanism;

Fig. 35 is a view of the carriage shift worm.

From an inspection of Fig. 1, it will be seen
that the machine herein disclosed includes the
usual keyboard {8 and a main carriage trans-
versely shiftable relatively thereto. As will be
noted, several of the control keys are grouped on
the keyboard to facilitate simultaneous depres-
sion whereby to initiate certain machine opera-
tions hereinafter described.

Mounted in the main carriage are a product
dividend register compr;sing numeral wheels 13,
multiplier quotient wheels 85 and a subcarriage
525 longitudinally shiftable relatively thereto and

Including multiplier storage wheels 524. Tabu- )

ating stop keys 462 which serve to terminate 2
carriage shift intermediate the two extreme po-
sitions are located on the rear of the main car-
riage.

REGISTERING MECHANISM

Amounts set up on differential actuating gears
5 (Figs. 1, 2 and 3) by means of keys 18 and set-
ting bails 19 are registered upon the numeral
wheels {3 either additively or subtractively ac-
cording to the direction of rotation of the actu-
ator shaft 4 and the shaft 154 upon which the
tens carry members 17 are mounted.

Differential gear shaft 4 and shaft 154 upon
which the tens carry members are mounted are
driven at a 1 to 1 ratio through g gear train (Figs.
6 and 8) comprising gears 403, 404, double gear
405, and gears 406, 457. Gear 407 is fast upon
shaft 350 (Figs. 6 and 13) which is driven
through friction clutch 352, the driving element
of which is connected to the driving element of
& second friction clutch 353 by a sleeve 354 so
that they are rotated as a unit. The driving ele-
ments of the clutches 352 and 353 are connected
to the output gear 408 (Figs. 13 and 15) of g dif-
ferential gear drive {rom an electric motor { by
means of a gear 355 secured to the driving mem-
ber of the clutch 353. Clutch 352 is normally en-
gaged and cluteh 353 disengaged. However
cluteh 352 is disengaged and clutch 353 engaged
to complete the drive to g carriage shift worm 358
as will be hereinafter described.

Normally the gearing comprising both working
legs of the differsntial drive (Fig. 15) rotate idly
as described in Patent No. 1,566,650; interrup-
tion of the movement of one leg causing the
Planet gears to move in their orbit in one direc-
tion accordingly rotating the output gear 408 and
interruption of the movement of the other leg
causing a movement in the opposite direction.
The working legs of the differential drive are se-
lectively arrested by means of a reversing clutch
lever i{{ fulcrumed on the frame at {12, and
adapted for neutral, additive and subtractive
setting. Clockwise movement of the clutch lever
from neutral positions it to additive setting
whereby a hook arm {14 of said lever will en-
gage a lug upon gear (65 forming one leg of the
differential drive ang interrupting its rotation.
Conversely, counterclockwise mmovement posi-
tions the lever {11 to subtractive setting where-
by a hook arm 13 of said arm engages stop 110
for the other leg of the differential to interrupt
its rotation and effect drive to the actuator 5 and
tens carry members 7 in the reverse direction.
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Locator cam 158 is fixed on shaft 350 which
drives the gear train to the actuators. Upon ro-
tation, the cam spreads the locator arms 422
thereby setting toggle 422 which will hold the
arms out of contact with the locator cam during
a registering operation.

Registration is effected in the multiplier quo-
tient dials 83 by counting fingers 412, one of
which is shown in Figure 3. These fingers are
operated substantially as set forth in Patent Na.
2,273,237 to Edward C. Walter, By adjustment
of the change lever 85 (Fig. 18), registration may
be effected either like or unlike in arithmetical
sign the registrations of the actuators. The
change lever is connscted to g beil crank 418 by
link 414 (Figs. 6 and 16). The bell crank through
pin engagement with g circumferential slot in a
collar fixed on shaft 415 is adapted to move said
shaft transversely of the machine to move selec-
tively one or the other of the two cams 41§ and
4i7 (Fig. 3) fixed on the shaft 415 out of or into
driving relationship with the fingers 412, the
shaft 415 being driven through a spline by gear
406 at a 1 to 1 ratio with the actuators.

' PLUS AND MINUS BAR OPERATION (REPEAT

KEY SET)

With the repeat key 489 set (Figs. 1 and 6),
registration is controiled by a plus bar 128 and a
minus bar 12{ (Pigs. 1, 2, 15 and 16) as follows.

The bars have link connections 123 with a rock
shaft 125 extending across the machine and pro-
vided with a setting plate 128 having spaced lugs
{28’ and adapted to €ngage an arm 138 of re-
versing clutch lever {ii. Depression of the plus
bar 128 will rock shaft {25 clockwise as viewed
in Figures 2 and 13 setting the clutch lever 11}
from neutral into adding position, and depres-
sion of the minus bar 121 will effect opposite
rocking of shaft 125 setting the cluteh lever into
subtracting position. Lever [{1, in moving into
either of its active positions is adapted to cloze
the contacts of a circyit breaker interposed in
the motor circu's by means of an arm 200,

Upon manual release of the plus kar
minus bar {21 the parts will be
in full cycle position as follows:

Setting piate 123 ig provided with opposed cam
faces operating on the depression of either har
(Fig. 15), through a roller 133 to depress the rear
end of a lever 1348, Thig movement of lever {34
carries a pawl 126, mounted upon said lever into
posit'on beneath g, trigger 31 normally engaging
& pawl 25 mounted on the stop arm 24, and sery-
ing to hold said pawl inactive (Fig. 18). Upon
release of the key suitable springs will return
lever 134 to normaj position, causing the pawl
136 to raise trigger 31 and release pawl] 25, the
latter dropping into DPosition behind g shoulder
27 of rock arm 22, connected to shaft 359 by crank
20 and rnk 2. Shart 350 is driven by friction
clutch 352 (Fig. 13) and drives the actuators at
a 1 to 1 ratic therewith through gearing 407, 406,
ete., as heretofore described. Engagement of
pawl 25 with shoulder 27 connects the arms 22
and 24 to operate in unison, the latter being car-
ried against a fixeq stop 28 to prevent further ro-
tation of the parts in the original dirsction as
shown in Figure 15, Upon rebound of the parts
irom stop 29, a lug of pawl 28 will engage with
the end of trigger 31 ang lift said pawl out of en-
gagement with shoulder 27.

In the movement of arm 24 against stop 29 a
rearward extension 144 of said arm will engage a
pin 145 of reversing clutch lever 111, and through

{22 or
brought to rest
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the aetion of one or thé other of thetwo opposed.
cam faces:of said extension will move:sdid lever:

touits meutral position..
Furthermore the movement of arm 24:against

stop: 29:through link 424 and-arm 426 rocks shaft -

426 extending across. the machine counterclock-
wise  (Fig. 19) and clockwise (Fig. 20)  and
through  suitable linkage 42T rocks shaft 428
counterclockwise. Fixed on- shaft 428 is- arm

428, a hook end of which is rdised upon rocking.

of the'shaft:to contact a pin connecting the two

links: comprising: .the . toggle ‘423 -and break said

toggle.. Upon bresking of the-toggle; the locator
arms 422:are pulled inward against the cam 153

by ‘a/ suitable spring ‘and ‘when arm 24 rebounds:

from the stop: 29, the parts are loc¢ated-in full
cycle -position as shown in Figure:6.
PLUS AND MINUS BAR OPERATION
(NONREPEAT KEY SET)’

Depression of nonrepeat key 410-rocks plate
411 clockwise unsetting the repeat key 409 and
moving lever 418 by contact with a nose at the
bottom of the lever into position to be operated
by cam 419 (Figs. 6 and 8. Cam 419 is loosely
mounted on a stud and driven by a pin on gear
420 mounted on the stud, said gear being driven
at-a-one to one ratio through suitable gearing
with the actuators. XLost motion is thus pro-
vided so that the cam &18 moves the lever 418 to
the left near the end of a cycle of operation of
the actuators in either direction. Lever 418
drives a tripping lever 424 through pin and slot
connection causing the machine to be limited to

one cycle of operation should the plus or minus

bar be held depressed. The stopping of the
machine by operation of lever 421 is effected as
follows:

Lever 421 is adapted to be raised during certain
machine operations hereinafter -described. How-

ever, it is normally in the lower position (Figs. 6

and 9) and is adapted to contact a lug on an arm
of bell crank 430. The other arm of the bell
crank is seated in a recess in slide 431 extending
across the machine and when moved to the left
(Fig. 22) serves to move locking bails 432 to
release depressed keys 18 and clear the keyboard.

The lug of bell crank 438 overlies an arm. of
another bell crank 433 so that the two cranks
are moved as a unit when the tripping laver 421
is:operated by cam 419. The active arm of the
bell crank 433 contacts a slide 434 mounted on
the underside of the keyboard and extending
across the machine. TUpon operation of the bhell
crank 433, the slide 434 is moved to the left (Fig.
22) and the left end therecof contacts an arm of
bell. crank 435 and rocks said crank counter-
clockwise against tension of a suitable spring.
The free end of bell crank 435 through contact
with a cam face, serves to depress a member 436
(Fig. 27 and 22) pivoted to the left hand side
frame of the machine. The member 436 is pro-
vided with lugs £35’ which connect it to the for-
ward end of a lever 437 fulcrumed at 438. The
forward end of the lever 437 is located inwardly
of the left hand side frame (Fig. 22) and extends
rearwardly through a suitable opening to the out-
side of the frame where it has pin and slot con-
necting with trigger 31.

Depression of member 436 accordingly lowers
the forward end of lever 437 and raises the rear-
ward end operating trigger 31 and releasing pawl
25:to engage shoulder 27 of rock arm 22. Follow-
ing: this operation the machine is brought to rest

in- full cycle position  as: heretofore deseribed.
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However, should:the” plus-or” minis. bax! be:-held:
dépressed holding: shaft™ 125 in rocked: position;,:.
provision must be made to allow setting plate-128:
to ‘be returned: to its centrdl position. To this:
end, plate 128:is:looselymounted on'shaft 125 and:
is rocked:to one or the other of its active posi--
tions by: a coupling. device: {29 mounted on..an:
arm fixed on shaft {25 (Fig. 27). Whenarm 24~
is carried to the fixed stop: 28 by -arm:22 through

pawl 25; a pin on-an extension. of-arm 24 con-

tacts an arm’ of .coupling device-129-releasing :it-
from engagement with plate- 128 (Fig:15) allow-

ing said plate to be returned to-its central posi--
tion..

CARRIAGE SHIFT MECHANISM

The carriage shift devices herein- disclosed em=-
boedy the operational features substantially.as set
forth in Patent No.-2,419,760 to E. F. Britten, Jr. .
However, means-for lifting the carriage to partly:
unmesh -the . intermediate gears in-the. carriage:
and body of the machine for-clearance -prior: to
initiation of a shift, are included.. Furthermore,.
tabulating keys are provided whereby a shift may:

- be terminated in-a. predetermined position while-

one- of -the shift keys is-held: depressed. Part.of.-
this tabulating. means also. functions in the per-

formance of certain calculations to terminate the:
shift when the carriage has been shifted to-one:
or the other of its extreme:positions.

As -herein- disclosed: and as set.forth in the:
above mentioned patent, the means which con-
trol the extent and direction of actuater move-
ment are utilized to control the extent and diree-
tion of shift of the carriage 2 (Fig. 1).. For this-
purpose two friction clutches 352 and 353 are pro~
vided as shown in Figure 13, the driving elements
of these clutches being connected for rotation
as a unit by. a. sleeve 354, The driving elements..
of clutches 352 and 353 are connected to the out-
put gear 408 of the differential gear drive by
means-of a gear 355 secured to the driving mem-
ber of clutch 353. The driven member of clutch
352 consists of a sleéve 356, fast upon shaft 359,

5 @& series of friction disks being interposed between -

the driving membeér of the cluteh and the duven

member 356. Normally cluteh 252, is held enw -
gaged undetr spring fension connecting the drive:
tothe actuators to the output of the differential.

Cluteh 883, which is.normally disengaged, has
a driven niember similar to member 856 of clutch
352 except that it is freely supported on shaft 350°
and is provided with gearing connection 357.
The carriage is-mounted at.its ends.and center:
on the alignied shafts 459 and 45%” which are:
slidably and pivotally mounted in the framing.of
the machine. Worm 358 is engaged by a spring
plungér 359 depending from carriage.2, the car-
riage thus being shifted to the right or to the leff
upon rotation of the worm 358 in one or the other"
dirsction.

Sleeve 354 is moved to the right orto the left;
and is held under spring tension in either shiffed.
position, to engage.clutch 352 or clutch 353 by
means of a toggle arrahgement best shown in-
Figures 2 and 13 and fully disclesed in the afore=
mentioned Patent No. 2,419,760. A shifting arm
350 is provided with anti-friction rollers engag-
ing between flanges of sleeve 384, and is pivoted:
at one end to a link 3681, having pivotal connec=
tion to the machine framing, and at the other end’
has connection with one link of a toggle 362, the
far end of this toggle being also pivotally secureds
to a bracket rigidly mounted on s fixed shaft ex=-
tending between the side frames of -the-machine;
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In normal position of the parts toggle 362 is fully
extended, holding arm 360 against the tension of
spring 363 in position to engage clutch 392 in
which position the clutch is yieldably held en-
gaged under the tension of a spring 334 con-
nected to link 351. In order to disengage clutch
352 and ensage clutch 353, means are provided
for breaking the toggle 362, thereby allowing a
spring 883 to move sleeve 354 to the right as
viewed in Figure 13, in which position clutch 353
will be held engaged under tension of spring 383.
For breaking the toggle, a shaft 355 is adapted
to be rocked clockwise (Fig. 2) and is provided
with a finger 366 which will unset the toggle
through contact with a lug 362’ thereof. Shaft
365 is rocked by depression of the right shift key
369 or left shift key 370 as follows:

These keys 369 and 370 are mounted in the
machine frame closely adjacent to the plus bar
120 and minus bar i2i (Figs. 1 and 16). Right
shift key 369 has a shoulder overlying a stud 897
carried by the stem of plus bar 120, and left shift
key 378 has a shoulder overlying a stud 3£8 in the
stem of minus bar 12{, both keys extending down-
ward and having slot and pin connection with a
lever 358 (Figs. 6, 17, 20 and 23). Pivotally
mounted on the rear end of lever 368 and spring
biased toward the front of the machine is arm
367 provided with a shoulder 367’ (Figs. 23 and
24) and at the free end thereof a plunger 438 the
funetion of which will be later described. Fixed
on shaft 385 extending through the frame of the
machine, is latch lever 439 the forward end of
which is provided with a bent over portion nor-
mally overlying the shoulder 387’ on latch arm
367 and a nose portion to the rear which acts as
a stop by contact with shaft 426. Depression of
the right shift key 363 will, therefore, effect de-
pression of the plus bar 120, effecting additive
drive from the differential to the driving mem-
bers of friction clutches 352 and 353 and con-
versely negative drive from the differential will
be effected by depression of the left shift key 372
which will effect depression of the minus bar 124,

At the same time, depression of either of these *

shift keys will depress the forward end of lever
268 (Fig. 23) and raise its rearward end with the
arm 287 attached thereto. This movement will
rock lever 438 and shaft 3535 clockwise by con-
tact of shoulder 8871’ with the bent over portion
of said lever, breaking the toggle 362 and engag-
ing shift clutch 353 at which time clutch 352 is
disengaged. Although drive to the shift worm

358 is thus effected, clutch 352 will slip momen- A ks
55 gagement with the lifters during the shift at

tarily and the worm 8§58 will be held locked
against rotation while a one cycle clutch 37{ (Figs.
19 and 26) makes a partial rotation comprising a
relatively short step in the cycle to effect lifting

of the carriage 2 to provide clearance during the  ** ; oy
“i tion during the shift

shift as follows:

When toggle 352 is broken to initiate a shift,
a link 378 connected to a crank extension of one
of the toggle links will be moved to the right
(Fig. 13). The end of the link has slot connec-
tion with the upper arm of a bell crank 440 the
other arm of which, has link connection to one
arm of another bell crank 441 (Figs. 19 and 26).
Depending arm of crank 44{ is provided with a
slot which engages a detent 442 which is spring
urged to normally engage a pawl of clutch 37!
holding it disengaged. The clutch is driven
through suitable gearing by the electric motor f.
Upon movement of slide 3176, the bell crank 449
will therefore be rocked and accordingly the be
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crank 441 will lift detent 442 against tension of
spring 433 out of engagement with the pawl of
clutch 371 to engage the drive. A second detent
373 normally rests against the perifery of the
driven member of clutch 371 and has pin and slot
connection with tripping arm 381. A spring 450
urges arm 38i counterclockwise and thus detent
313 in the same direction. An upwardly extend-
ing arm of the detent 373 is provided with a
roller which normally engages a slot in the disk
386 secured to a sleeve which is splined to shaft
379 of the shifting worm 358. Thus the worm is
held against rotation until the clutch 311 has ro-
tated a distance which allows the detent 373 to
engage the pawl of clutch 371 and interrupt the
drive (Fig. 14). When the detent 373 moves in-
wardly to disengage the clutch 371, the upwardly
extending arm of the detent disengages its roller
from the slot in disk 386 permitting the engaged
shift clutch 353 to drive the shifting worm 358.

The above described step in the cycle of rota-
tion of cluteh 371 effects lifting of the carriage
2 through a cam 443 (Figs. 14 and 26) secured
to the driven member of the clutch (Pigs. 14 and
%6). A link 443 provided with a reller at its
upper end in contact with the cam 443 and guided
by a slot in the framing of the machine (not
shiown) is moved downwardly by rotation of said
cam (Fig. 14). Link 444 is attached through pin
and slot connection to the end of arm 445 (Fig.
26) fixed on a shait 446 extending across the
machine. Downward movement of link 444 will
thus rock shafi A48 counterclockwise (Fig. 26)
and clockwise (Fig. 27) against the tension of
a spring attached to arm 458 fixed on said shaft
(Fig. 6). Fixed on shaft 446 are a pair of arms
447 (one of which is shown in Fig. 27) having
link connections 448 with a pair of carriage lift-
ers #449. The carriage lifters are provided with

i slots at their forward ends by which they are

pivotally mounted on pins on the inner sides of
the right and leit side frames of the machine re-
spectively. The rearward ends of the lifters 449
are provided with hook end portions adapted to
it under and over an inwardly turned shelf lo-
cated ab the front and extending the length of
the carriage 2.

Rocking of shaft 468 will, therefore, raise
arms 447 and through the link connections raise
the carriage lifters thereby lifting the carriage
rivotally mounted at its rear to partly unmesh
the intermediate gears in the carriage from those
in the body of the machine. As will be readily
understood, the carriage will be in sliding en-
which time they perform the function of sup-
ports and guides. Also, it will be seen that the
1ift cam 643 is arrested in its rotation (Fig. 14)
in position to hold the carriage in raised posi-
which will be coentinuous
as long as a shift key is held depressed or until
the carriage has been shifted into a position in-
gicated by a set tabulating key 402 (Fig. 25) or
to either of its extreme positions as wil]l he here-

%% inafter described.

Release of shift key 368 or 378 will bring about
the termination of the shift whereupon the one
cycle cluteh 27! will complete its cycle for the
purpose of normalizing the several parts. To this
end, when toggle 382 is broken to initiate a shift
adjustment cf the mechanism takes place as fol-
lows:

When toggle 362 is broken link 376 (Fig. 13)
is moved to the right, as heretofore described,
carrying an arm 3711 integral therewith out of
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restraining engagement with a disk 378, fixed
upon a sleeve which is splined fto the shaft 379
of the shifting-worm 358. A disk 386 secured to
the opposite ends of this sleeve is provided with
aspin 380 (Figs. 14 and 26), norimally lying to
the left of a tripping arm 381, pivotally mount-
ed on a common shaft with clutch detent 373.
The' delent 373 and- tripping arm 38! have pin
and slo* connection and-an upstanding arm of the
detent angd. the tripping arms-have attachment
to the respective ends of a spring 281 which urges
them one toward the other to the limit of the pin
and- slot connection. As heretofore described,
the arm of the detent 373 has a roller which
normally engages: a slot-in disk: 388 and is re-

<

moved. therefrom when the detent acts to arrest .

the rotation of the clutch: 37! following its en-
gagement by lifting the-detent 442 from engage~
ment with the pawl of the clutch. A spring urges
disk 378 and the associated parts toward the right
(Fig. 13), but the disk is restrained- after the
removal of the rsstraint of arm 377 by engage-
ment-with a crank arm 383, more clearly shown
in‘Pigure 15. Crank arm 383 is secured upon

shift: initiating “shaft 365 which is rocked upon
depressicn of a shift” key-and thus rocks the’

arms 383 into path of movement of the disk 378.
As-movement: of the-disks 378 and 385 to the
right act to terminate the shift, restraining crank
arm: 383 provides  for continuous shifting: until
the carriage has reached its‘extreme positicn or
until the shift key is released:

Upon-release of the shift key, shift 365 will be
restored by counterclockwise rotation of lever
439 (Fig. 6), under-the influence of spring 452,
thereby removing crank 383 from the path of disk
318 Spring urged disk-278-will'now move to the
right’ as viewed in Figure 13, and with its disk
385 and pin 380" until blocked by contact with
tripping arm 381. Asshaft 378 of worm 358 com-
plates its cycle of operation, pin 380 will con-
tact one of the' two opposed cam faces of trip-
ping arm- 381 (Fig. 14) recking said arm clock-
wise against the tension of spring 458 and put-

ting detent 372 under tension of spring 451 there-

by biasing the roller of the arm of said detent
against the perifery of disk 386, This relative
movement between the tripping arm 881 and de-
tent -373 is allowed by the pin and slot connec-
tion therebetwesn., As this movement reaches
its maximum, the shift worm reacheg its full
cycle position at which time the slot in disk £86
is'in registration with the roller on the arm of
detent 373 and said roller is urged to enfter the
siot by teusioned spring 45f{. In order to insure
this action and prevent the worm from running

past full cycle position, trivping arms 381 is pro-
vided with an extension 387 (Figs. 13 and 14).
When the tripping arm is moved by pin 389, the
extension 387 is moved into the path of a pin
388, which is fixed in a disk 357’ rotating with
gear 357 whicli is fast on shaft 278 thereby vre-
venting movement of the shaft beyond full cycle
position. As the shaft may be rotating. in either
direction, pin 388 may engage extension 38T on
eithier side thereof, for which reason the disk 357’
to which pin 388 is fixed has pin and slot lost
motion’ driving connection with gear 3%87. When
the roller on the arm of dstent 313 enters the

stot in- disk 388, said detent is removed. from en- =
gagement with- the pawl of cluteh 271 permitting

the reengagament of the clutch to complete its
cytle-of operat

tion to normalize the several parts.
Inthis connection, it'will be noted that the tog-

gle ¥62- must-be reset to disenzage the friction
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clutch 353 and engage- clutch 352 and’ that the:
clutch lever: {11 (Fig. 15)  must be disengaged.
Also the carriage must be lowered:to. its normal
position. PFurthermore, it will be:observed:that,
although the plus or minus bar is depressed and
released with the shift key arm 22 will not rock
during a-shifting operation, and therefore- the
tripping of the ttigger 31, as the plis or minus
bar is reléased, will be ineffective. Disengagé=
ment of clutch lever {1 I lowering of the carriage
and resetting of ‘toggle 362 is accomplished by the
cluteh 371 as follows:

The cluteh 371 is:provided with cams 372'and
381 secured’to the driven member-of said:clutch:
Upon rotation of clutch 371 in it§’ second: -step
of movement; cam 391 (Fig. 14): will engage s
roller- on an arm-of bell crank 441 rocking the
crank counterclockwise, thereby through the link
connection rocking bell crank:-440 countereélock=
wise" (Fig. 13): to move: iite- slide 376 to the left:
and reset the"toggle 362. Also detent 442 will
now be: urged  inwardly: by spring 453, When
slide 376 is' moved to:the left, disk 386.and: pin
380 are'removed from' engagement: with: tripping.
arm 381 allowing the‘arm:to be rocked: counter-
clockwise by:spring 450 urging detent 373 through
the pin and slot connection against the periphery
of the driven member of the clutch 371: - In-this
connection, it' will be noted,.that the roler: on
the arm of’ the detent 373 will be moved. outs
ward from the bottom: of the slot in-disk: 386
but’ not removed; thus: holding: the’ shift: worm
358 in locked full -cycle position' (Fig. 26).. Durs
ing this‘second step-of rotation of the clutch:371;
the' clutch lever: { 1 will be:restored: to its: meu=
tral position’ by operation: of-cam 312:. To.this.
end; arm 454: (Figs. 19 and:26), pivotally mounts
ed to the frame of the:machine; is'provided with:
a roller- held in:contact with: cam 8712 by: action
of a-spring attached to-said arm: - A second arm:
455- having common pivotal mounting with: arm:
454 is provided: with a latch- 456 the upstanding:
end of which:is normally in the path of  move=
ment:of ‘g pin in arm 454 so that arm: 455 wilt
be rocked in unison 'with arm 454; Arm 455 will;
therefore, be rocked clockwise (Figs: 19-and:26):
upon:rotation ‘of :clutch 3T{ in its second’stép of
movement. . An upstanding extension of arm:45%
will thus contact a lug on link 424 attached: to.
the:full. cycle: arm 24 at-its forward: end, and
move the:link toward the front of the machine
thus rocking. arm - 24-clockwise about its: pivot; -
raising the-cam:extension:i44. (Fig. 15) into: con=
tact with the pin 145 of clutch lever: 111 and:
thereby centralizing the - clutch lever. At this
point; it will- be noted that the circuit breaker:
to. the motor- has- been. broken, and although
clutch-3T1  has not- yet reached its full eycle: po=
sition, cams- 372 and- 391 have completed their
work -and the clutch through momentum will:be:
free to coast'to:the completion of its eycle where:
the-drive will be disengaged by detent 442;. Also;
clutch: 353 is still:in engagement when ‘the.shift
worm: 358 is stopped and therefore g momentary:
slippage’ of the clutch will take place as‘toggle
362 is being reset. Furthermore, as the clutch
3Tt completes its- cycle of operatlon it will” be:
seen that the cam' 443 will’ allow the’carriage:2
to-be lowered to its normal position under the:
urge of spring 4571 (Fig. 6).

CARRIAGE SHIFT (LAST PLACE STOP AND
TABULATING KEYS)

Should the right shift key 369.or left.shift-key:

370 be held depressed until-the-carriage is shifted

into either of its extreme positions, shift ini-
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tiating shaft 365 will be restored to mnormal
whereby the drive is terminated in the same
manner as described when the shaft 365 is re-
stored to normal by release of the shift key.
For this purpose, two lugs 460 (Figs. 20, 23, 24
and 25) are located on the rear of the carriage
and so spaced that the nose of a plunger 438
mounted on arm 367 is positioned just below one
or the other of the lugs when the carriage is in
either of its extreme shifted positions. Should
the carriage be in the extreme right hand posi-
tion for example and the left shift key be de-
pressed (Fig. 23), the plunger which is spring
urged to its normal position (Fig. 20) will be de-

pressed by contact with the Iug 460 when arm i

367 is raised and the shift initiated. When the
carriage has shifted from the extreme right hand
position, the lug 460 will be removed from con-
tact with the plunger 438 and said plunger will
be spring urged to its extended position. As the
carriage is shifted into the extreme left hand
position, the nose of the plunger will ride out-
ward on the inclined edge 460’ of the lug 468
thus moving arm 367 to the rear against the ten-~
sion of its spring (Fig. 24). This movement of
arm 367 will remove shoulder 357 from restrain-
ing engagement with latch lever 439 allowing the
lever and shaft 385 to be spring urged counter-
clockwise to normal and thus terminate the
shift, When the shift key is finally released,
the plunger 438 will drop below lug 450 and arm
367 will be urged forward by its spring locating
the shoulder 3671’ in its normal position below
the forward end of latch lever 438 (Fig. 20). Ter-
mination of the shift at the extreme position
in the opposite direction is, as will be readily
understood, accomplished in the same manner.
Should g shift key be depressed while the car-
riage is in the extreme position of the indicated
“shift, a shift will be initiated but as the plunger
358 is at the end of the worm 358 the drive will
be ineffective to move the carriage. However,
the plunger 359 which is spring urged within the
groove of the worm 358 will be raised to ride

over the outer diameter of the worm by the ec- 4

centric conformation of the worm at either end,
as will be seen in Figures 2, 13 and 22. This ac-
tion is utilized for a purpose hereinafter de-
seribed.

The tabulating keys £02, one for each order
intermediate the extreme right and left hand
carriage shift positions, are located on the rear
of the carriage intermediate the lugs 460 (Fig.
25). The lower end 45! of each key 482 is bent
cutwardly from the carriage at substantially the
same angle as the lugs 480, and are provided with
a pair of cprositely disposed inclined edges which
are adapted to displace plunger 438 in the same
manner as described in connection with the in-
clined edges 460’ of the lugs 460. In the unset
position of the keys 402, the ends 461 are raised
above and out of range of the plunger 438 when
a shift key is depressed. However, when one of
the keys 402 is depressed, its end 46{ is brought
into the same plane as the lugs 480 and should
the carriage be shifted either to the right or left
into the order indicated by the said key, one or
the other of the inclined edges of the end por-
tion 46{ will act to displace the plunger 438 and
terminate the shift in the same manner as de-
scribed in connection with the Iugs 460. As will
be noted in Figure 25, a depressed key 402 is
latched in set position by a lug 462’ one of which
is provided for each key, on slide 462 which is
spring urged to the left. Upon depression of
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one or the other keys 442 and before it is latched,
an inclined edge of the key stem will, by contact
with its lug cam the locking slide 462 to the right
allowing the previously set key to be restored by
a suitable spring to normal. An additional key
463 is provided which functions in like manner
to unset anyone of the keys 402 thereby provid-
ing for shift to the extreme in either direction.

UPPER DIAL, LOWER DIAL AND KEYBOARD
CLEAROUT MECHANISM

The machine is provided with a one cycle clutch
454 (Figs. 19 and 26) which is selectively operated
to refurn to zero the upper dials 85 comprising
the multiplier guotient register, the lower dials 13
comprising the dividend product register, or to
restore keys 18§ which may be set on the keyboard
(8. An upper dial clear key 485, a lower dial
clear key 487 and a keyhoard clear key 455 are
grouped on the lower right hand side of the key-
board 9 (Fig. 1>. A fourth key 468 completes
the key grouping and is adapted for simultaneous
depression with the keys 465 and 487 to initiate
certain machine operations hereinafter described.
The depressicn ¢f any one of the keys 465, 466, or
437 serves to engage the clutch 464 and to select
the operation it will perform. The keys, however,
are adapted to be depressed simultaneously,
whereby the clutch 484 will operate a single cycle
to simuttanecusly clear the indicated dials and/or
kevboard as follows:

Each of the stems of the clear keys 465, 466
and 487 is attached at its lower end to the for-
ward ends respectively of levers 469, 470 and 4Tf
which are pivotally mounted, one behind the
other, at their rear on a stud 472 fixed on the
right hand sidzs frame. Lever 471 is shown in its
entirety in Figure 16 and lzvers 459 and 470 are
of like configuration. The levers 4§58, 470 and 471
are provided with depending arms which termi-
nate in horizontally disposed fingers 4697, 470’
and 47§’ respectively, which are adapted for
contact each with an arm of bell cranks 413,
434 and 475 respectively. The bell cranks are
pivotally mounted on a vertical shaft 276 (Figs.
29 and 30), suitably fixed and devending from
a cut out section of the right hand side frame.
The kell cranks 472, 14 and 415 are connected
to slides 471, 418 and 479 respectively which ex-
tend across the machine (Figs. 29, 30 and 31).
Thus depression of anyone of the clear keys
465, 466 or 487 will rock its associated lever
counterclockwise (Fig. 16) about the stud 412 and
the finger 4€69’, 479’ or 47|’ will rock bell crank
472, 474 or 475 counterclockwise thus moving
slide 471, 478 or 479 to the left. The movement
of any one of the slides to the left either sinsly
or simultaneously with either one or both of the
other slides releases a double latch 482 (Figure
29) which allows the clearout clutch 464 to be
engaged and selects the operation or operations to
be powered by the clearout clutch. The double
latch 482 which is normally in engagement with a
shoulder 489’ of a slide 488 (Figs. 19 and 29),
holds said slide in its rearward position against
the tension of a spring #81. 'The slide 480 is
slidably supported at its forward end on a shaft
484 which extends across the machine and pro-
jects externally of the left hand side frame and
is attached at its rearward end to an arm 485

xed on shaft 486 which is retatably mounted in
the side frame. The leftward ends of slides 477,
478 and 479 are in abutment with an upstanding
ear 482’ of latch 482 (Figs. 29 and 30). Thus
movement of one or more of the slides to the left
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‘will: rock: latch 482: clockwise -about. its pivot
against tension of ‘spring 483, releasing-slide 480
which: will: be pulled forward by -its: spring 481.
The left hand ends:of the slides 477, 418 and 419
are-each provided with a recess and when: a slide
is-moved: to its-active positicn, the forward end
of: released slide- 488 will enter such:recess and
Bold the:slides-417, 478 or 47%:in set position-until
the engaging end of slide 480 has been: removed
when said:slide is restored  to latched position.
‘Clearount clutch-464 (Fig. 19) is driven:by-a suit-
able gear train from the electric motor and is-of
well-known construction-in which. a-spring paw!
mounted’ on- the: driven- member of the cluteh: is
held out; of -engagement with the driving -member
by asdetent. For-thispurpose a: detent 487 (Figs.
19 -and 26) is fixed on shaft 488 and: when. the
slide 488 is released and pulled forward by its
spring, the shaft. 486 through. arm 485 will be
rocked ceounterclockwise' thus removing: detent
487 from- engagement with. the pawl of clutch
464: whereby- engaging the. drive to the motor
{Pigs. 19and 26). Upon engagement of the clear=
out clutch the circuit breaker for the electric
motor must be:closed. For this purpose, a lever
480 (Fig. 15), . pivotally mounted to the frame:’is
urged: counterclockwise by a suitable spring.. A
horizentally -disposed-arm of the lever 480 is:in
contact with a pin-on the: arm: 2690 (Figs: 15 and
26) -and the lever:is:restrained from rotation by
a: lug 494 on. the: slide 488:in- blocking: contact
with o depending arm: of the lever 48%. When
the:slide 480:is'released toomove forward; the lever
484 is urged: counterclockwise by -its spring: .and
‘theforward end-of lever 200 is-lifted to.close the
circuit: bredker:

So-that the clutch 464 will' make one cycle of
operation -and then be. disengaged; provision: is
made- to return the detent 487 -into position: to
engage:the pawl of the clittch. before the cluteh
has completed its:cycle: To this end, the: detent
487 is provided. with an: extension. 492 (Figs. 19
and 26), the free end of which is:provided with
a-cam:face 482" When the detent 487:is disen-
gaged: (Fig:. 19), the free end of ‘the arm 492 is
moved.downwardly, thus Bringing the cam face
492’ into position to: he' engaged: by a pin 432
mounted on the: driven member of the' clutch
464: As the clutch: 464 approaches its Tull cycle
position, the pin 493 will contact cam face- 492’
raising arm.492 and thus moving detent 487 into
position where it. will. engage the pawl of the
clutch 484 and disconnect the drive when the
clutch reaches full cycle position. As the detent
487 is fast’ on-shaft 486, the shaft will be rocked
clockwise carrying arm 425 with it and moving
slide 480 to- the rear. The pin 493 of clutch 464
will:pass:undéer the-cam face 492’ providing suffi-
cient movement to bring the shoulder 480’ :of the
slide: 480 to the rear of the-restraining arm of
lateh 482 (Fig. 29) which will be-urged into latch-
ing: position: By spring 482. The-slide 489 will
then be urged forward by its spring inte contact
with:the lateh 482-and-the arm 492 moved slight-
ly. downward (Figs. 28 and 29). The latch 482
operates as above described only if the clearcut
keys 465, 466 and 467 have been released before
the completion. of the clearout cycle. If the
clearout: keys have ‘been released, the ear 482’
abutting: the: ends of the' setfing slides 477, 478
and. 479 will move:said slides-to:the right to their
unset: position. However; should:a clear key be
hreld: depressed. a-setting slide will be held to-the
left:and by: contact with: ear 482" hold the-lateh
i rockedi-clockwise position out'of ‘the path of
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the: shoulder 480" of slide 480 (Fig: 29). In:this
instance; a:1atch lever 494 having common pivotal
mountihg with. latch 482 will be urged clockwise
by spring connection with latch 482, thus posi-
tioning: it in the path of the shoulder of slide
480 preventing forward movement of the slide.
When the-clearout keys are released, the latch 482
will then be free to be moved counterclockwise
by spring #83 and return the slides 477, 418 or
418 ‘to. normal.. As latch 482 is moved: counter-
clockwise, it . will by contact with:latch- 494, move
said latelv out of latching engagement with. slide
488 and itself bhe moved into. latching position

thereby: restraining said. slider from forward

movement (Fig..29),

The-clutch: 464, during the: foregoing cycle of
operation, ‘provides the power to. operate the
mechanism adjusted to active position by one or
more-of the setting slides 477, 418 and 479:. To
this end, the driven mecmber of the clutch 464
isprovided with an eccentric cam 495 (Fig: 26).
The eceentric cam: is adapted: to impart a. re-
ciprocatory movement to a link 496 which is:at-
tached at its forward end to a. crank arm 497
whiclr is fixed on the shaft 484: which: extends
across the machine (Figs. 29 and: 31).. Thus
when clutch 464 is' operated,. the shaft: 484 is
rocked clockwise (Fig. 268), countercleckwise (Fig.
1) during the first half of the cycle and. during
the second half of the eycle is rocked back'tonor=
mal.

Slidably mounted on shaft 484 and pesitioned
to- the left of the- right hand side frame; is a
rearwardly -extending arm- 493 (Figs. 2, 29 and

3 31-having g pin 498 extending to the left there-

of: Integral with arm- 498 and positioned to the
left’ in spaced relationship thereto-is a member
588 provided with an upstanding portion having
an open end slot. Purther to the left and fixed

} on-shaft 488, is a collar 501 provided with an arm

502 extending to the -right thereof and seated in
the- open end -slot of member 508; Pivotally
mounted on shaft 446 -is a lever 5983 (similar to
lever 889; Figure 2), the forward end of which-is

5 provided with an opened end slot the bottom of

which is' defined by an ear 588’ which is offset
to-the right (Fig: 29). Normally the forward end
of ‘lever 583 is held downwardly by a rearwardly
extending finger 502’ (Fig. 31) of the extension
582 (Fig. 28) of collar %84, the pin of lever 498
being positioned just above and out of contact
with the ear 583’. However depression’ of clear-
out key 485 which will' initiate the operation
which will'restore the upper dials 85 to zero; will,
as heretofore described, move setting slide #17to
the left. Slide 477 (Fig. 22) is provided with a
projection 477’ (Figs. 22 and 31) having an
opened-end slot which engages the rim of mem-
ber 586. Thus member 569 and arm 498 are
moved to the left and the pin thereof into driv-
ing engagement with lever 583 through the slot
in the forward end thereof. When shaft 484 is
rocked by clearout clutch 464, arm 488 will there-
fore be rocked through arm %42 of collar 501 thus
raising the forward end of the lever 583. The
rearward end of lever 503 is connected to the
bottom of a link 584 (Figs. 2 and 31) which is
attached at its upper end to an arm 555 (Fig. 2)
splined on the carriage shaft 459’ and provided
with -a suitable bearing in the right hand side
frame of the machine (Fig. 22). Thus as the
rearward end of lever 582 is lowered, shaft 459
will' be rocked clockwise and through suitable
linkage ‘588, shaft 597 mounted in the carriage
will likewise  be rocked clockwise. The-rocking
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of shaft 587 will serve to return to.zero the wheels
85 (Fig. 3) in the manner fully disclosed in Pat-
ent No. 1,781,320 to L. P. Crosman. As shaft
484 is rocked clockwise back to normal, the pin
of arm 498 by contact with ear $93’ will move
the forward end of lever 583 downwardly and at
the end of the movement the finger 502’ will fur-
ther depress said lever lowering ear 503’ slight-
ly below the pin of arm 4923 at which time slide
471 will be restored to its normal position if key
465 has been released. However, if key 465 is held
depressed, the restoration of the slide will take
place upon release of said key. Should one or the
other of the setting slides £78 or 478 be moved
te the left to initizie a cycle of clearout cluich
464 while slide 477 is in its normal position, the
rocking movemsnt of arm 488 will be ineffective
to clear the wheels 8% as the pin of said arm is
out of engagement with the slot on the forward
end of lever 533,

The parts adjusted to aclive position by de-
pression of key 487 and leftward movement of
slide 479 for clearing the lower dials 13 to zero
are of similar construction as that for the upper
dials. An arm 588 (Figs. 2, 29 and 31) pro-
vided with a pin, is moved into driving engage-
ment with a lever 582, the lever being driven by
an arim of a collar 51§ which is fixed on shaft
484. The rearward end of lever 569 is attached
to a link Bf{ (Figs. 2 and 27) which is at-
tached to an arm 512 (®ig. 27) splined on the
carriage shaft 458 and provided with a suitable
bearing in the left hand side frame of the
machine. Hence, when shaft 459 is rocked
clockwise, shaft 513 will, through suitable link-
age 514 likewise be rocked clockwise and the
wheels 13 (Fig. 3) will be zercized in accordance
with the above mentioned Patent No. 1,781,320.

As it is necessary that the intermediate gears
in the carriage be out of mesh with the inter-
mediate gears in the machine body (Fig. &) when
wheels 13 are cleared, a clearout cycle of clutch
464 operates to raise the forward end of the
carriage. A cam 522 (Fig. 26) rofated with

the driven member of clutch 484 serves to de- .

press an arm 523 at the beginning of a clearout
cycle. Arm 523 is fast on shaft 448 and as said
shaft is rocked counterclockwise, the carriage
2 is lifted through arms £47, links 448 and lifters

449 (Fig. 27) in the same manner as previously :

described in connection with carriage shifting.

As clutch 464 approaches its full cycle posi-
tion, arm 523 is allowed to move upwardly as
spring 457 (Fig. 6) pulls the carriage down-
wardly into its normal position.

The depression of the clearout key 48§ will
initiate the operation to clear the keyboard {0
of values which may be set up by depressed keys
18 as follows:

The keyboard construction is of the well-
known type in which a set key 18 in any order is
latched in depressed position by a bail 432 (¥Fig.
22), and in which the depression of another key
in that order will move the hail to release the
set key, the key which is now depressed being
in turn latched in set position by said bail. Ac-
cordingly, provision is made to simultaneously
depress the row of keys i8 extending across the
front of the keybord, one heing provided for
each other. Depression of these keys {8, which
designates a zero value, serves only to move the
bails 422, thereby releasing the set keys in each
order thus allowing the setting slides {8 (Fig. 2)
to.return to normal and thus remove the values
which may be set up on the actuators 5. The
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stem of each of the zero keys 18 terminates at
its lower end in a horizontally disposed portion
(Fig. 2). Extending across the machine is a
bail 515 pivotally mounted on a shaft 516. The
rearward edge of bail 515 overlies the horizontal
ends of the zero keys I8 and is in contact there-
with when the keys are in released position.
Thus, it will be seen that when bail 515 is
rocked clockwise the zero keys 18 will be de-
pressed thereby releasing the value keys {8 which
may be set in each order. The zero keys {8
will then be held in latched position by the bails
432 (Fig, 22). The bail §15 is provided at its
right hand end with a depending arm 57 (Ifigs.
16 and 20) adjacent the inner wall of the right
hand side frame. A push link 51§ is attached
to the arm 517 and extends rearwardly and in
sliding contact with the inner wall of the right
hand side frame. Mounted on the rear end of
link 518 is a stud 518 extending through a hor-
izontally disposed slot in the side frame and pro-
vided with an enlarged head which prevents
lateral displacement of the link 5{8. The stud
519 is normally urged against the rear end of
the slot in the side frame by a spring 520 (Fig.
16) through link 518 which is attached to the
lower end of arm 5{7 and bail 51§, thus main-
taining said bail in its normal unrocked position.
The shaft 484 extends through the right hand
side frame externally thereof and is provided
with an end portion, the sides of which are
flattened to provide rotary drive to a member
521 (Figs. 16 and 31) slidably mounted thereon.
Member 521 is provided with an upstanding lug
521’ normally positioned to the right and rear
of the head of stud 519. Clearout slide 478 ex-
tends to the right beyond the side frame and
terminates in a rearward projection provided
with a slot which engages a rim of member 521.
Therefore, when the clearout key 42§ is depressed
and slide 4718 moved to the left, the lug 521’ of
the member 521 will be brought into the plane
of the head of bolt 519. As the shaft 484 is
rocked counterclockwise by action of clearout
clutch 464, member 521 is also rocked and lug
521 will contact the head of bolt 515 moving i
forward in the slet in the side frame. Thus bail
515 is rocked to clear the keyboard through arm
517 and push link 518 on the rear end of which
the bolt 518 is mounted.

MULTIPIIER DIVIDEND SETUP
NISM (2 CYCLE)

The two cycle setup mechanism constituting
one form of the invention operates to setup a
value set on the keys (8 of the keyhoard i9
alternatively in the multiplisr storage wheels 524
and storage gears 548 of a subcarriage 525 (Figs.
3, 22 and 28) or in the dividend product wheels
i3 of the main carriage 2, the position of the
carriage 2 determining whether the setup opera-
tion will be effective to setup a multiplier or a
dividend. When the carriage 2 is in the extreme
left hand pesition, the operation will effect a
multipier setup and when the carriage is in
any position to the right thereof the cperation
will effect a dividend setup.

When subcarriage 525 is held in its normal
position relative to the main carriage 2, one or
another of the storage gears 540 will lie in the
path of movement of a counting finger 625 (Fig.
3), mounted in the main frame of the machine
and serving to control a product registering op-
eration by counting the storage wheels 524 back
to a registration of zero, according to a well-

MECHA-




known type of mu1t1pller control.

fmitlated 1mmed1ate1y followed by a — cycle.

product, dividend register and the =
'follows w1ll remove the values set in the wheels

One 1nstance

.tmn. Serlal No '8, 548 ﬁled Of even date here 'th
‘However, in operat1ons other than the registra-

tion .of .a, product countmg fingers §26 will ‘be
reclprocated idly. by. the cams 28, below and out
of. contact with the gears’540.
Upon depressmn of a setup key 526. (Figs. 1,:6
and 8),a +. cycle of operation of the machme is
If
the carriage 2 is in the extreme left hand pos1—

~t10n, the + ecycle will | cause the values set on

keys 18 to be registered on the wheels 13, of the
ycle which

13 .and s1mu1taneously cause: those values to. be

transferred to. the muIt1p11er storage wheels 524
.and gears 540.
keys 18 are released, so that a. multlphcand may

As the — cycle is termmated the

then be set on these keys’ 18. However ‘the keys
i8 w1ll only be released if the oper ator releases ‘the

.setup key "528 before the completmn ‘of the -

) desxred to square a number, the. setup’ key 526 is

cycle which is the usual operation. "Should it be

=1

10

~held deplessed until the setup. cycles. of the ma-

chme are completed in which event the keys I8

-will remain set.and the same value retamed on
.the keyboard 10 as has been set up on the storage

. wheels 524 The +. cycle W1ll cause a reglstratlon_ g
i ,the multiplier quotient. wheels 85 wh1ch will,

4of operatlon Should the carrlage 2 be in. any
;posrtmn to. the nght ofthe extreme left hand
~position,. upon depressmn of the setup key 528,
‘the 4. cycle w1ll cause. values set.on keys 18 of
.,keyboard 10 to be registered on the wheels 13.0f

the product d1v1dend reglster

,‘wheels l3
dxvxdend setup The — cycle is eﬁectlve to re-

I-Iowever as th1s
+ cycle of operatlon is completed the keys l8

-are released rendering. the following . — _cycle in- 4

eﬁectrve to remove - ‘the. reglstratlon from the
Thus the operatxon prov1des for 8

move the count effected by the. + operatxon from

~the. -upper - dials 85, thus clearing.these dials for

- correct.. quotxent regrstratlon

MULTIPLIER ‘DIVIDEND' SETUP
MECHANISM (2 CYCLE) ’

- {Detailed description)
The subcarriage: 525. (Figs..3, 4,8, 10,:22 and

“28) 4is slidably -mounted on: -a splined. shaft 521

~.Jocated.in the front of the:main carriage 2.
:.shaft. 521 extends the :length-of the. carriage:2

“The

: and is adapted for-rocking'movement and is.pro-
<vided with :suitable .bearings in.: the end .plates-of

-said:carriage.
. ported:by an:upstanding strip-attached toand

"The subcarriage is further.sup-

~.extending:.the ‘length .of- said- subcarrlage ‘the

“upper- edge.of said strip being posltloned Petween
:-depending -lugs :(Figs. 8 and 28) of a guide plate
:528- attached to: the. unders1de of .a ‘cover. plate

529.mounted on'the carriage 2. "The subcarriage

/625- is ‘thus adapted for longltudmal movement

: relativeto the main: carriage 2.
“4s-provided with g, ‘latch 530 which-normally.cou-
“ples:it-in-its extreme right ‘hand -position to the

The. subcarnage

“forward-end of plate'53(: of ‘the main carnage

(Figs.8 and 22) . The lateh-530 provides' thatthe

-subcarriage ‘525 may- be dlsengaged from plate

53t .and manually shifted to:the left in thé. “per-
“sformance of -certain machine operatlons ‘here-

“inafter described. ‘The plate 53[ is spaced in-

~~werdly frem:the- rlght hand end plate of the car-

=

o

&
o

80

65

. rivets.
-bly.mounted-:as-units on:sleeves: provided: with
~gears: 531 :integral therewith and located to.the
iright of. said.wheels.

10

‘s id end plate
‘532" (Figs. 8 and 22)’

55. most posmon relatrvely to carriage. ‘2.
a setup operatlon as. will, be. descnbed s11

of sald lever’

A8
;votally mounted at its rear on a
on and extending 1nwa1 dly” of
It wiil be noted that the stud

rigge. 2 and is

ametér than ‘the mounting hole in the rear of
piate 531 and’ “that the retaining washer ‘on“the
stud 1s posmoned a snght dIStance mwardly of

,tance longltudlnally of the mam ca1rlage 2 with

the stud b32 actmg as a plvot at the rear of the

‘ehalt 534 extendmg the length oif the 'main car-

riage 2, has its inward end in abutment w1th a
part1t1on plate oi the carnage and normally urges

the stud 535 in the end of!the subcanlage Fur-
the1 more, it wili be seen, ‘that when ‘the plate 531
is moved to ‘the right bac to, normal by’ spring

‘533 the subcarrlage will, also be likewise. moved

bec; use of'its connectlon w1th the plate by lateh
B30, "However, when' main carrlage 2 is"in the
extreme lertward posmon the s ubcarrlage 525

’ls normally biocked against leftward movement

by a lock lever 556 (Flgs 6 10 11 22 27 and 28)

g .a' mounting plate 557 which is attached

“to the ught hand side’ frame of ‘the machme.
“"The rearward end of lever 556 is urged counte1-
'cloekw1se (Frgs 11°and 22) by" a stud exténding
"inwardly and ‘mounted on ‘the’ right hand ‘end

plate .of carriage.2. The forward end of ‘the
lever 556 1s provrded w1th an. upstandmg ear
t with ‘the inner face. of the

-right hand end’ platé of subcarriage ~525.°

latchmg slide 558 ‘slidably mounted orni plate 551

' is normally held toward the front of the machine
"by. a suitable spring.in. the ‘position_shown 'in
“Figure 6, in which position an upstanding exten-

sion’ 558" of. sald sl1de is interposed between the

-vertlcal face of. plate 551 and 4 central portlon of

lever 556 thereby preventmg lettward movement

A;of said lever at its’ slot and pin mounting. “Thus

subcarrlage 525 is normally latehed in 1ts right-
~During
6568
is moved to the rear to- the’ pos1t10n shown in

N Flgures 10 and 11 in wh,lch pos1t1on the exten—
.sion” 558" is moved from’ blocklng posxtlon wrth
’le er 556 allowmv the. front end .of lever 556 and

“The multlpher storage wheels 524, one for each

" order of the keyboard {8, are located at.the.f1 ont
,o the subcarrxage 525 and are fixed to gears. .536

to., the left.thereof (Flgs 4 and 22): by: suitable
fl:‘he wheels. 524 and. gears4535,are rotata-

~The gears.537 . have yield-

r_able :spring .connections: 538 with :the wheels: 524

for a-purpose hereinafter described, and the gears

536, wheels 524 and gears §37 are normally adapt-
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ed to be rotated as units on the shaft 539 extend-
‘ing the length of the subcarriage 525.
to the rear and in constant mesh with the gears
5306 are the muitiplier storage gears 546 which are
rotatably mountea on the spiined shaft 521 on
which the subcarriage 525 and the parts therein
contained are adapted to be shifted as a unit Jon-
gitudinally of the main carriage 2. The gears
548 are provided with rightwardly extending hubs
541 (IFFigs. 4 and 22) terminating in end portions of
slightiy larger diameter. ‘the hubs 541 are pro-
vided with recesses 542 (Fig. 3) which ars adapted
for registration with fingers 543 which are ro-
tatably mounted on the shait §39. When a value
is set in a storage gear 540, the cooperating finger
%43 will ride on the periphery of its hub 541, and
when the storage gear is counted back to zero, as
“wiil hereinatter be described in connzction with
a program of multiplication, the finger will be
urged into the recess 542.
" Storage gears 54§ are held in adjusted posi-
tion by click pawls §93, rotatably mounted on
shaft 539 and located to the left of gears 535
" (Fig. 4). Click pawls 653 are biased counter-
“clockwise (Fig. 3) and clockwise (Fig. 5) by a
spring 6984 extending the length of subcarriage
525 and threaded through suitable openings in
the partition plates thereof, and said pawlis are
provided with square lugs (Fig. 3) extending to
‘the side from the ends thereof and adapted for
‘engagement with the teeth of storage gears 5498.
"Cams 683 are splined on shaft 527 and are nor-
mally in counterciockwise position from the show-
"ing in Figure 5 and when in normal position al-
low engagement of pawls 633 with storage gears
540 (Fig. 3). However, as will be described, when
carriage 2 is rocked in any one of the clearout
" operations, splined shaft 527 is rocked clockwise
"and thereby rock pawls §93 counterclockwise and
out of engagement with storage gears 540 as
shown in Figure 5.
The intermediate gears 544, which are in con-
stant mesh with the gears of the numeral wheels
{3 of the product dividend register, are rotatably

mounted in the main carriage 2 to the rear of sub-

" carriage 525 upon shaft 534 extending ths length

of the main carriage. The gears 544 are driven
" by intermeadiate gears 545 rotatably mounted on
"a shaft 546 extending between the side plates

of the machine, these gears 545 being driven by

the digital actuators 5 and the 10’s transfer ac-
“tuators §i7. The multiplier storage gears. 540 are
adapted to be meshed with the intermediate gears
' 544, However, when the subcarriage 525 is in
its normal position to the right and in latched
connection to plate 531 (Fiz. 22), the multiplier
storage gears are disposed a short distance to
" the right and out of mesh with the intermediate
gears §44. Thus it will be seen, that if values set
on keys i8 of the keyboard are registered on the
~wheels {3 of the product dividend register by a
-+ cycle of the machine and the keyboard setting
is retainsd; that if then the multiplier storage
 gears 543 are brought into mesh with the in-
termediate gears 544, the values registered on the
wheels 13 will be removed therefrom and trans-
ferred to the multiplier storage gears and multi-
plier storage wheels 524 by a — cycle of the ma-
chine. However, it is necessary to disengage the
multiplier storage gears 540 from enzagement
- with the intermediate gears 544 during the minus
cycle, following. the completion of the digital
actuation and hefore the 10’s carry actuators i1
. are effective, otherwise an incorrect transfer will
at times result e. g. should the wheel {3 in the
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20 .
units order stand at 9 as from a prior calculation
and it is desired to setup the vaiue 1 on wheel 524
of the units order of the multipiier storage de-
vices, upon the 4 cycle of the machine the units
order wheel 13 will be moved to 0 which will
efiect a tens transfer moving the tens order wheél
13 one step. Now if the mwtiplier storage wheels
540 were engaged with intermediate gears 544
during both the digital and 10’s carry phases of
the — cyc:e, a value of 1 would be transferred
to the multipiier storage wheel of the ten’s order
as well as to the storage wheel of the units order.
Thus the muitiplier storage wheels wouid stand
at 11 instead of 1. v

The medans whereby the + and — setup eycles
are initiated and controlled, means to shift the
subcarriage 525 longitudinally of main carriage
in timed relationship to the setup cyecles and
means whereby the release of keys 18 on keyboard
2 is controlled are set forth in the following:

As has herefore been ncted, the main carriage
2, must be in its extreme left hand position for the
2 cycle setup mechanism to effect a multiplier
setup and the depressed keys 18 on keyboard 2
must remain set during both the -- and — setup
cycles. Accordingly, when the carriage 2 is
shifted into its leftmost position, a lug 547 (Figs.
6, 22 and 28) located on the right hand end of
cover plate 529 is brought in confact with the
rearward end of a lever 548 pivotally mounted on
a horizontally disposed key plate 549 extending
to the right of the right hand side frame. Thus
lever 548 is rocked counterclockwise (Fig. 22)
against the tension of a suitable spring attached
to its forward end. The fcrward end of lever 548
is provided with an opened end slot in which the
upper end of trip lever 421 is positioned. Trip
lever 421 (Fig. 8) is located between the driving
lever 418 and the right hand side frame, how-
ever, lever 418 is positioned a sufficient dis-
tance from the side frame to allow lever 421 a de-
gree of lateral mocvement. ccordingly, when
lever 548 is rocked, the upper end of lever 421 is
moved outwardly into proper position relative to
the bell cranks 433 and 438 (Fig. 22) which when
operated serve to terminate a machinz cycle and
release the keys 18 respectively.

The setup key 52§ is located at the right hand
side of the keyboard 18 (Fig. 1) and the key stem
thereof is provided at its lower end with a slot
through which extends a stud 550 (Fig. 8) which
is mountzsd on the side frame. Normally, the set-
up key is held in its raised position by a suitable
spring with the bottom of the slot against the stud
550. The stem of the setup key 525 is further
provided at its lower end with a rightwardly ex-
tending arm having a trip member 551 pivotally
mounted therecn. The trip member is normally
kias:d clockwise by a spring attached to a lug
thereof and a pin in the stem of the key 526. “The
trip member 55 is provided with an upstanding
hook portion which is normally positioned above

-and over & leftward extension cf a lower link of

a toggle 552, said lower link being pivotally
mounted at its lower end to the machine framing
(Fig. 6). The upper link of toggle 552 is pivoted
at its upper end to the rearward end of a lever
553 which is pivotally mounted on a stud in the
side frame cn which gear 429 is also mounted.
The rearward end of lever 553 is held in raised
position when toggle 552 is set, and a spring 554
attached to the forward-end of said lever urges
said lever clockwise. When the setup key 526 is
depressed, the hook portion of member 551 is
brought downwardly into contact with the left~



8,831,208

21

'ward extensmn of “the lower link of ‘the ‘toggle
"552 rockmg said’ link ‘counterclockwise (Fig. 8) ‘to
'break thé togele. *As‘the hook of trip mermbef 551
is moved downwardly to bréak the toggle, s cam
edge of a ‘downward: ektension of ‘said ‘member
contacts a’'lug 555 (Fig. 6) on the machine frame,
ckit embcr 551 counterclockwise agaitist the
‘tension “of its’ sprmfr “Thits the hook is removed
from ‘the path of the Iéftward extensmn of toggle
552 ‘after havifig broken the toggle by contact
‘therewith. This provides that the toggle 552 may
“be reset while the setup Key 526 is Held ‘depressed.

"When toggle 552 is broken, Jever 553 is altowed
to be Focked ‘clockwise by spring 554, moving the
rearward end ‘downward and the forward end-up-
“ward to the position skiown in Fizure 8. “The for-
‘ward end of lever 553 ‘tontacts a pin on repeat
“Key 408 ‘and raises said Key if it is in ‘depressed
“position thus rocking plate 4i1 clockwise into

-nonrepeat position. At the saie time, 1eve1 558 o

‘contacts a pin of the'’ trip’ Tever 42/, raisihg said
‘lever, a.gamst ‘theé tension of a spring at'its lower
end to a p051t1on in Which the upper ‘end of ‘said
'lever is-in a plane w1th the' bell crahk ‘433 (Fig.
8). A ‘théupperend of lever 421 has been moved
to the right (Fig. 22) of the ‘évertapping g of
: bell ‘erank 430, said- lever s ‘positioned to operate
“bell’ crank’ 433 1ndependent1 v 'of ‘hell crank -430.
“Lever 55315 pr0v1ded ‘at its rearward end with

3 in 559 arid is adapted to dnve % 1ink 560 3

through @ §lot ‘in the forward ‘end ‘of “saidl link.
The Fearward end ‘of - ‘Tink' 568 is ‘eonnécted ot a
“common point to ‘canis H6Y and 562 which are
‘adapted to rotate as ‘s unibt on a’stud ‘extendinig

'outwardly from " plate’ 557, the stud “being -in 3

" x1a1 alignment w1th shaft 4 on whmh gear 493
“end of lever 553 isinits normally raised position,
‘pin 559 is at’ the ‘forward end of the: slot in link
560, thus- mamtamlng cams 961 ‘and 562 'in their
normal clockwise position (‘Elg 6) “and ‘the for-
“wakd-end of slide 558 is urged for weardly ‘against
‘»pin 559 ‘by its-spring to posmcn ‘extension 55§’
“in ‘blocking engagement with lever ‘556. ‘As ‘pin
‘569 is'lowered ‘on breaking of toggle 552, slide 558
“is moved to the reatr and ot of’ bxoc«cmg ‘engage~
migiit ‘with lever 556" (Fig. 8). scatise’ of the ‘slot
“connection with link 569, the pm isinsffective to
“drlve $aid ‘link, ‘during ‘the first part of its down-
ward movement ‘However, wheh pirl 558 reaches
‘the: rearwald end of the slot the link 5§66 is'moved
“to ‘the rear and ‘thus rocks ‘¢ats ‘561 vanid “$62
counterclockwlse, to the’ p051tmn showniin Figure
‘8. The" ‘above ‘described” counterclockvuse ‘rota-
‘tion of cams ‘581 dnd 562 serves to intiaté g +
“eycle of ‘opération and’further rotation 'of said
‘cams in -the same direction” which is’effectedas
the ‘machine makes-its overrun-to terminate the
.+ :eyele, serves to ‘move the subcarriage 525 ‘to
the left and initiate a — cycle of‘machine oper-
-ationas follows:
_-An arm 563 (F1gs 6, 8 and 10) is plvotally
mounted at 1ts lower end on plate 551. The up-
',per ‘end of arm 563 termmates m a nose which

: is urged counterclockw1se by sprmc 565 irito con- .

“tact’ with cam 582. Pivotally mounted on arm 563
mtermediate 1ts nose* and its pivotis a lever 524
which is prov1ded ‘at its ‘upper end with a- rotler
‘which is’ normally 1n contact Wlth ‘cam 561, To

““the ‘rear of arm 563 and lever 544 and” pzvotally

“‘moutited on the plate 557 is a 'lever 566 whichis

"‘urged counterclockwme agamst a fixed stop’ by &

“spring’ ‘attached to a “horizontally dlsposed arm

‘thereot. "Léver' 566 is"provided with ah’ upstand-

‘ing ‘arm Which is “adapted for ‘cooperation with -
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“pin 145 of -cliitch lever 114,
‘inwardly through a sultable ‘opening ‘in ‘theleft

“Sald ears. H v
“either ‘direction by-lever '564;-as will 'be described,

“thént “is not - sufficient ‘to ‘mo6ve lever 565
“wise from 'its fixed stop." Cam 562 Has thus far
“peen ineffective to'move arm 663 from its ormal

‘cam’edge.
“brought ‘into- posmon to‘moveithe arm 563 iupon

22

“Iever: 564" Butis’ normally ‘out-of édntact-there-
‘with (Fig: 6).

~The lever 564 is provided ‘with>a  slot at its

-1ower ‘ehd-through which extends the rightiost

end of a lever 567 (Fig. 31) “which extends acress

‘the achitie’ and tetminates at its leftmost end
‘in two spaced ears 568,
-initerihediate its ends on a bracket meuiited be-
“tween the ‘side frames ‘of the machine. " The ears

-Tiever 567 “is “pivoted

568 ‘of Jéver 56%1-are positioned on either side-of
said- pm extending

hang side fraie. The €ars 568 are normally out

--of contact with pin 145 and-are sufficiently spaced

to allw clutch-ever 111 to be: moved -to either
‘of its ‘active positions without linterfefence ‘from
However, when lever ‘567 is rockedin

‘the "moveément ‘is ‘sufficient -to cause either:one
or the other ‘of ears 568 to contact pin 145:thus

mioving clutch lever: ints eiller of dts ‘active posi-
- tmns

When -caims (581 and 562 have “been “initially
rotated ‘counterclockwise :as idescribed; cam 551
rocks lever 564 clockiwise about its pivot on arm

563 (Fig:'8) by -contact with the roller on said
“lever.

Thus Jever 567 is rocked :clockwise “(Fig.
31) and-clutch lever H I+(Pig. 15) is moved clock-

-wise ‘through ‘it§ ‘pin 145 and a ‘plus-operdtion ‘of
‘the madehine is ‘initiated. A -latch ‘568 pivotally

-mOunted on plate 551 and sprmg blased counter-

rests oh the ‘uppet face of the: end of lever 561
when said leveris in-its horimal position. How-

’ ‘ev’et,’ iwhen lever 567 s "xi'idve‘(_i ‘o active ;position,
“‘as-described, above‘the lug of the latch 568 'drops
sbehihd Said lever:latching :it in the rocked posi-

tion. PFurthermore, the upper end -of lever 564
(Fig. '8) has ‘been brought into - dbitment with
the -upstanding ‘arm of “Ieéver 566 :but thé move-
‘clock~

position asithé noseof the armis stiil linvéontact
with the dwel] ‘of ‘the ‘smaller diéiméter of the
“Howéver, ‘the cam “5§2 hasbeen

Turther: counterclockvwse ‘rotation (Fig.’8). "Cam
562 ‘is ‘provided ‘intégrally ‘theréwith ‘with an’ex-

“tension comprismg ‘gnother’ cdm 562" (Figs! 8,
<10, -11 and -“12).

Cam 562' ‘is ‘adapted tomdve
plate 531 to the left (Fig. 22) by« ‘contact with’a

“depending ‘hdse ‘on the ‘forward ‘end of’ the plate.
“When the cams’562—562’ are initidlly rotated as

deseribed in -the ' foregoing, - the ¢am’ “562* s

;f‘brou‘ght irito -position ‘where ‘upon further icoun-
‘ferélockwise‘rotation it ‘will be brought:into-<con-

tact with the nese “of ‘theé ‘plate 531 (Fig: 8)..
~“The clutch leéver having now been moved:tolits
plus position, the:-machine will ‘¢ycle oncée to reg-

-ister values-sef ‘on-keys ‘I8 -on"the" wwheels: 13 of
‘the “product d1v1dend ‘register ‘anid to register-a
“count of 1 on'the units wheel 85 ‘of ‘the ‘mulfi-

pher qiiotient ‘register. - The ‘machine has been

‘set for nonreépéat as previously described and'the
“trip lever 42( (Figs. 8 and 9 is movedto the

left by ‘cam 419, said lever operating 'bell crank

433 indépendently of ‘bell’ érack*430 ‘to terminate
the'eycle and leave the keys I8 .in set position.
As the machine cycled,'a-double gédr 570:is driven

~in a ‘clockwise-direction - (Pigs. 6,8 and '10)‘at a

403 of ‘the dlgxtal ‘actuators.
‘oh ‘the’ 'outer géar of -the dolible’ gear 570 moves

‘one-to-one ratio ‘with the digital*actiiators’sand

tens “transfer ‘actuators {1 by ‘the "driving ‘géar
A'pin’ 51I ‘mounted




9,531,208

23

“jdly until near the completion of the 10’s transfer
actuation at which time it is moved into contact
.with the upper surface of an arm 572 integral
‘with cam 562 and normally extending to the left
thereof (Fig. 6). As the arm 24 (Fig. 15) is car-
‘ried to the fixed stop 29 by the stopping opera-
tion of the plus cycle, pin 511 drives cams 561
and 562 through arm 572 further in a counter-
clockwise direction, to the position of the parts
as shown in Figure 10. The lower link of the
toggle 552 is provided with an arm extending to
“the right thereof and said toggle is broken. How-
ever, due to the pin and slot connection of the
lower link with the upper link of toggle 552, pin
571 during its clockwise rotation, will rock said
lower link idly in a counterclockwsie direction.
Furthermore, the second step of rotation of cams
561 and 5562 moves link 560 to the right thus
bringing the leftward end of the slot in said link
adjacent pin 559 of lever 583 (Fig. 10).

Cam 562’ in the above described movement,
urges the forward end of plate 531 to the left
from the dot dash normal position to the full
line position as shown in Figure 12 which posi-
tion is also shown in Figure 11.
525 is moved to the left, longitudinally of car-
risge 2, to engage multiplier storage gears 540
with intermediate gears 544 in the manner pre-
viously described. As shown in Figure 10, cam

562 rocks arm 563 clockwise against the tension 3

of spring 585 aboub the pivot at its lower end.
The lower end of lever 564 is restrained from
rightward movement by the end of lever 561
which is latched in the left or plus position by
latch 569. Consegquently, the upper arm of lever
564 is carried to the right by arm 5§63 and thus
rocks lever 566 clockwise against the tension of
spring 566°.

As the arm 24 is carried against the fixed stop
29, arm 429 (Figs. 8 and 10) is rocked in a coun-
terclockwise direction as heretofore described.
Arm 429 is provided with an extension 423’ and
as arm 24 completes its movement to the stop 29,
the extension 429’ contacts and raises latch 569
thus removing its lug from latching engagemesnt
with the lever 867. From an inspection of Figure
10, it will be seen that when latch 569 is raised
to release lever 567, spring 566’ will rock lever
566 in a counterclockwise direction. ZLever 564
will, therefore be rocked counterclockwise about
its pivot on arm 563 which is held stationary by
:its spring 565 against cam 562, Lever E64 will
thus move the end of lever 67 to the right rock-
‘ing said lever in a counterclockwise direction
(Fig. 31) urging one of the ears 588 against the
pin 145 of the clutch lever 1. However, as the
clutch lever is held in its neutral position by ex-
tension 144, the contacting ear 568 will be in-
effective to rock said lever. Nevertheless, as arm
24 returns from stop 29, extension {44 will be
removed from restraining engagement with pin
{45 of clutch lever {1 and arm 567 will be allowed
{0 move further in counterclockwise direction thus
rocking said clutch lever {{i{ counterclockwise
into its minus position. Furthermore, as arm 24
returns from the stop 28, arm 429 is rocked clock-
wise (Fig. 10) allowing lateh 589 to be spring
urged downwardly with its lug to the left of the
end of lever 567 thus latching said lever to the
right in its minus position.

A minus cycle of the machine having been
initiated in accordance with the foregoing, the
values registered on the wheels {3 of the product
dividend rvegister are removed therefrom and

. transferred to the multiplier storage gears 540

Thus carriage :
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and wheels 528. Furthermore, the count of one
effected in the multiplier quotient register by the
plus cycle will be removed therefrom by the
minus cycle. For reasons heretofore explained,
the storage gears 540 must be disengaged from
the intermediate gears 544 at the end of digital
actuation and before the tens transfer actuation
is effective. Accordingly, a latching segment 573
(Figs. 6,10, 11 and 12) fixed to the hub of actuator
driving gear 403 is adapted to retain plate 531 and
consequently carriage 525 in its engaged position
until completion of the digital actuation and to
release said carriage bhefore the tens transfer
actuation is effective. When cam 562’ was effec-
tive to move plate 531 (Fig. 10) during the plus
cycle, the segment 513 was out of the path of the
nose of said plate. However, during the minus
cycle the segment is moved into the path of and
is positioned to the right of (Fig. 12) the nose of
the plate 531. Accordingly, when cam 562’ is re-
moved from restraining control with plate 831
said plate will be held in position by segment 573
until it is released at the proper time in the cycle.
The foregoing and the restoration of the various
parts to normal during the minus cycle is accom-
plished as follows: ’

Gear 403 and segment 513 are rotated in a clock-
wise direction (Figs. 8 and 10) thus bringing the
segment into the path of the nose on the forward
end of plate 531. The double gear 570 is rotated
counterclockwise and ifs pin 571 is brought into
contact with the top of the arm of the lower link
of toggle 552, thus rocking said link clockwise to
restore the toggle. Lever 553 is therefore rocked
counterclockwise to normal and as its forward
end is lowered, trip lever 42{ is moved down-
wardly by the spring at its lower end. The pin
559 of the rearward end of lever 533 accordingly
through link 560 rocks the cams 561, 562, 562’ and
arm 572 clockwise to normal, thus allowing arm
563 to be rocked counterclockwise by spring 565.
As the lower end of lever 564 is held to the right
in minus position by latch 569, the upper end will
be carried to the left with arm 5683 until the roller
on the upper end is brought into contact with
cam 561. However, arm 583 will not be allowed its
full counterclockwise movement to its normal
position until the lower end of lever 564 is allowed
to move to the left fo its normal position. Also
at this time, pin 559 will be moved from restrain-
ing engagement with slide 558. Nevertheless, the
spring of the slide will be unable to restore it to
normal until the subcarriage 525 is released.

As gear 403 and segment 573 are further rotated
clockwise in the minus cycle, segment 573 is re-
moved from the path of the nose of plate 53{ at
the completion of the digital actuation and be-
fore the tens transfer actuators {71 are effective.
With reference to Figure 22, it will thus be seen
that spring 533 will move plate 531 and sub-
carriage 525 to the right disengaging multiplier
storage gears 540 from intermediate gears 544.
Lever 556 is now free to be moved to the right and
accordingly slide 558 is now moved forward by its
spring thereby causing arm 558’ thereof to dis-
place said lever to the right and be moved into
normal blocking engagement therewith.

The machine, as has been described, is set for
nonrepeat and cam 419 operates to terminate the
minus cycle through trip lever 42(. Xowever,
as trip lever 421 has been lowered when toggle
552 was restored, the lever now operates bell
crank 430 which because of its overlying lug (Fig.
9) simultaneously operates bell crank 433 to re-
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Jease‘thekeys 8-onikeyboard: 2 and’tostop the
‘machine.

“As’has-herétofore been noted,~a-value may be
rétained:on ‘the “keyboard as “a-mult’plicand, if
the-‘operator holds setupikey'526-depressed until
‘the’ completion: of ‘the setup eycles. ‘To'this end,
‘a lever 5/ (Fig.76) is’ pivotedito the:frame-of
‘the'machine-adjacent! the lower‘end of'the stem
-of setip - key- 526 “and*thetripilever-42{, “The
stem6f-key 526- is' provided ‘with -a-latera’ly ex-
tending-pin-575 Whieh isadapted-to-contact the
rightward-arm-of levers514. “The leftwardly-ex-
‘teriding ‘arms6f lever “574" is“in-contact ‘withithe
bottom: edge~of trip:lever-421. Therefore,-if ‘key
1§26 is: held-depressed,‘lever 574:is held' in: ¢lock-
wise-rotated position by pin‘d8¥5-and the'léftward
‘arm:6f said-lever will“be-in supporting ‘contact
“with 2the “bottom ‘edge 6f lever 421, thus hold-
Ang it in ra‘sed-.position dfter toggle”552 has been
restored. :Lever:421: will :then act only “on beil
‘crank 433, to stop-the~machine.

:In the stopping:.cperation,-asdesctibed, lateh
:589:will-ba raisedand springs§s +will now restore
:theiarm» 583 -and lever 564 to the-normal: position
.as shown .in Figure 6.

JAs will readily” be-understood ' from the fore-
going ‘description, -the plus :and ‘minus setup
:eycles may be employedito effect a’dividerid setup

~by: registration-on:wheals! 3-6f this product @ivi-
dend register, if the set-keys- 18 ‘on’ the keyboard
iare released at the termination o6f the'plus eycle,
“particularly-since the:minis: cyele -will ‘serve to
iremove “the-count :6f- one’ from “the miAtiplier
“quatient register. “From:>an inspéction ‘0f ‘Figure

22,74t will be: seenthat ifrcarriage 2 -is<shifted :g;

-to ‘the:right, the lug 587 will*berémoved- from
contact withithe' rearwarderid of lever' 548 and
“that said lever -will “then “be ‘rocked -cloekwise
-by:the spring at-its forwaidend. “According’y,
‘the nose.of trip leveri421-wil'he-movéd to'the
Jleft invwhich position it will*be effective to-con-
“tact the lug of be’l-erank’430-when-it is -€ither
in “its: raised ‘or ‘lowered :‘position. ~Thus “bell
-cranks 430 and 433 are‘simultancously -operated

“toterminate the plus-cycle:-and’to-releaseset i3

rkeys 18 on thé keyboard. ‘Parthermore, when'the
~carriage 2:-is ‘positionéd to~the right, ‘thenose
sof iplate®83 1 will then be’ to“the ‘richt-and 6ut ot
the path:ofcam 562" -and<atelrseement 513-both
“of which: are withotit function during-a dividend
ssetupoperation.
"CARRIAGE RETURN WITH MULTIPLIER: OR
_ .DIVIDEND SETUP
JAs a:zmultiplier s
ithe carriage: 2.-in the extreme1&ft hand-position,
as describeéd, the:carriage:is ready’ to be shifted
itof the right’ from-that:positiontin the perform-
zange ofmultiplieation;:and as:a ‘dividend:situp

smay beeffected in'any position other than'the-

=extreme i:1eft, | the -'carriage +s7intended “to “be
-shifted to the:left from’the setup position in“the
susualimanner, “inthe: performance ~6f *division.
sAlso; as: fully idiscloséd in~the ‘co-periding:apbli-

:cation, ‘Berial No.! 8548 filed of even date here- g.

“Wwith, ariealeulation: of myltiplication or /division
.is, followed::- by -ansautomatically. ihitiated..clear-
out cycle whereby setikeys' 18 or:keyboard t0:are
released. :Thus: the kéyboard.-sis cleatedsarnd a
snew value may then be:set:on keys 18
-istered-as: either -a::multiplier- orzazidividend: by
Jthe setupmechanism.
Upon -depression” of -any . one 0f thenmultiplier
keys: 587, 588,589 or theidivision key:590:devices

etup ~is: éffectéd ~only “with ..

to be reg- .5
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ware’set whichrarezadapted-for operation- incon- i7s

‘Purthermeore,
‘machine, it-is intended that key 488 be ‘depressed
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-nection “with “the rearriage “shift, “and two - cycle
‘multiplier dividend setup mechanisms. -As:fully
‘disclosed-in ‘the-aforesaid copending: application,
an opsration initiated by depression of the multi-
‘plier key 987 is"followed by-an-gutomatic return
-of -catriage “2 to the extreme left handposition.
Therefore, as-Will present y-appear, the-carriage
return-devices heréin diselosed are -addpted to he
operated in a setup following an operation ‘ini-
tigted by multiplier -keys 588 and 559 or -division
key 599

‘Accordingly, with ‘carriage 2-ina \sh1f»ted posi-
tion to the right and‘the-keyboard cleared fol-
‘lowing & mult:plication -initiated by -either the
‘plus-multiplier ‘key 588 or minus-multiplier key
‘589, a- value'to'be registered in-multipiier storage
wheels 524 and gears 5490 -may be-set onkeys I8
‘of “the keyboard. "Then-upon- depression -of key
468 (Fig. 1 -designated “C.'P. Set up™) -simul-
‘taneously with-the ‘depression-of clear keys 465
and-4587,-a elearout Cycle -will be effected which
‘“will clear the-multiplier guotient wheels 85 -and
‘the product -dividend whee's (8§ 'in -carriage 2.
The clearout cycle will-automatically bring about
depression of ‘the ‘left -shift key ‘370, returning
‘the carriage 2-to-its extreme left “hand shifted
‘position. “When ‘the shift-has been terminated,
the two cycle setup mechanism is-then-automati-
cally ‘thrown into -opsration “thus -effecting ‘a
multipiier “sebup. It is then only mecessary to
‘set'a multiplicand on the keyboard and another
calculation may be initiated.

"Following "an -operation in -division, ' the ‘same
procedure-as above outlined:is adapted tcbe per-
formed. ‘Of -course, “however -carriage 2 -will “be
Teturned to the right'followed by a-setup:-in‘the
‘product “dividend -wheels 3. It will-also ‘be-ap-
parent that upon“the setting of one-of the tabu-
lating keys “402-the carriage-may:he réturned to
a position ‘intermediate the ‘extremes, -féllowed
by a-dividend-sétup‘ in“that ‘position.

“¥t may-be well:'to note-at this pointithat: the
simultaneous depression-of 'C. P. setup key 468
with one-or-more of ‘the ¢clearoutt keys 484, 465
and &67 is necessary to effect the-carriage return
‘Setup -operation-as outlined-above-and thit-de~
pression-of key*488-alone will‘net-affect the posi-
tion-of the carrigge but will'initiate an operation
of the: two-cycls setup meechanism: subst@n‘olal‘y
as “described "in connection with setup key 528
“in ‘ the -normal operation of -the

sifnultaneously - with -clearout -key 485 and/or

887 (Fig. ‘1) ~and to-facilitate this operation the

‘keys have-been grouped -accordingly at the right
‘hand corner ‘ef: the-keybhoard.
" The-program-of- operations as-outlined:in the

‘foregoing is-accomplished-as ‘follows:

“As-described in‘the last mentioned co-pending
appHeation, ‘depression of multiplier -keys 588 or

"589 will rock-shaft 531 (Figs. 16 and-31):-counter-

‘elockwise. ~Shaft 581 s located at the lower front

“and extends hetween-and to:a- distance beyond

the-side’frames -6f ‘the matchine. “Shaft 591 is

provided with-a-crank-592 fixed thereon -and lo- -
cited g short distance inwardly of the righit hand
side“frame. ‘A-slide ‘593 is attached-at its for-
ward ‘end to crank- 582 and is provided with ‘an

"open end-slotat- its-rear-whereby- it is-siidably
“tounted on'a-stud’-594 ‘which éxtends inwardly

of the right hand side’frame. Another slide 585

“(Figs 3 and 31) d4s-provided with-an open-end slot

‘at dts forward end-and is-also slidably mounted

~on and:supported by-stud: 580. ~Slide '595-is ‘fur-

ther providéd with aslot toward the rear through
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which extends a supporting and guide pin
mounted in the frame of the machine. Slide 595
is adapted for two settings; namely, toward the
front as shown in the full line position in Fig-
ure 3 and to the rear as indicated by the dot
dash position. It will be noted that slide 595 has
pin connection with a toggle spring 585’ which
acts to retain said slide in either of its set posi-
tions.

Mounted on the rear and extending down-
wardly from slide 595 is the tightly wound spring
886. The lower end of spring 555 is not anchored,
but extends downwardly through a hole located
on the end of an inwardly extending arm of a
rocker 597. Rocker 597 is pivotally mounted on
a bracket (Fig. 16) which is mounted on the
outer face of the right hand side frame, and its
inwardly extending arm which has connection
with spring 59§ passes through a suitable open-
ing in the side frame. Rocker 597 is adapted to
be rocked in a plane substantially parallel to
that of the keyboard, but is normally held in its
central or neutral position by a lever 598 (Fig. 6).
Lever 598 is pivotally mounted on stud 588, which
extends outwardly from the right hand side
frame, and is provided at ifs rearward end with
a recess 598’ in the lower edge thereof. When
the rearward end of lever 598 is held downwardly
in its normal position by spring 598, an out-
wardly extending arm of rocker 597 is positioned
within said recess preventing said rocker from
being moved from its central position. A lever
§80 (Fig. 31) pivotally mounted on the outer face
of the side frame is provided with a downwardly
extending arm which terminates in an inwardly
bent portion adjacent the inwardly extending
arm of rocker 5971 and has slot connection with
the lower end of spring 538. Lever 890 is further
provided with a rearwardly extending arm which
by contact with stop 601 will prevent said lever
609 from counterclockwise movement (Fig, 31)
when carriage 2 is in the exireme left hand posi-
tion and from clockwise movement when said
carriage is in the extreme right hand position as
will hereinafter be described.

Accordingly, when shaft 58{ is rocked counter-
clockwise by either multiplier key 588 or 589,
slide 593 will be moved by crank 582 toward the
tear of the machine. If slide 595 is in ifs for-
ward position, a pin 681 on slide 593 will by abut-
ment with the forward end of slide 595 move said
slide to its rearward position as indicated by the
dot dash lines in Figure 3. Spring 596 will now
urge rocker 587 in a clockwise direction and lever
$90 counterclockwise (Fig. 31) as the spring tends
to assume the straight line position as indicated
by the dot dash lines in Figure 3. However,
rocker 587 is restrained from movement by the
recess 588’ of lever 598, and spring 596 will re~
main at this time with its lower end displaced
from alignment with its upper end. Thus set-
ting of slide 595 to the rear by the initiation of a
problem in multiplication, conditions the ma-
chine for the carriage return multiplier setup
operation, which is effected as follows:

In connection with a clearout cycle by keys
465, 466 or 467 as described, shaft 484 (Figs. 16
and 31) is rocked counterclockwise and then
clockwise back to normal, the first movement be-
ing effective to clear the indicated wheels or key-
board. A crank 682 (Figs. 16 and 31) fixed on
shaft 484 has yieldable link connection 683 with
a depending crank 6§04 which is integral with a
rearwardly disposed hub of an arm 605. The
hub of arm 605 is provided with a circumfer-
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ential slot and is rotatably mounted and adapted
for lateral displacement on a stub shaft 606 ex-
tending outwardly from the right hand side
frame. A pin in the end of a forwardly extend-
ing arin of rocker 597 is positioned in the slot of
the hub of arm 605. Thus it will be seen from an
inspection of Figure 31 that when rocker 597 is
rocked in either direction arm 685 will accord-
ingly be moved laterally either to the right or to
the left on shaft 606. The forward end of arm
§05 (Figs. 16 and 17) is normally positioned be-
tween and out of contact with pins 363’ and 310’
which are located in the lower ends of the stems
of right and left carriage shift keys 359 and 310
respectively. Thus, when a clearout cycle is
initiated by depression of one of the keys 465,
466 or 467, shaft 484 through crank 602, link 603
and crank 604 will rock arm 605 clockwise (Fig.
16) to a position above pins 369’ and 3718’ and
back counterclockwise to normal without con-
tacting the said pins. However, when key 468
(Fig. 6) is depressed simultaneously with keys
465 and 467 to effect the carriage return setup
operation, a lever 607 having connection at its
forward end with the lower end of the stem of
key 488 is rocked counterclockwise about its
pivot on shaft 550. Lever 6§07 is disposed to the
rear of lever 598 and has at its rearward end a
forwardly extending lug 697’ which underlies
and is normally in contact with the lower edge
of the lever 598. Thus when lever 687 is rocked
counterclockwise, lever 588 is likewise rocked by
lug 607’. ZLever 637 is further provided at its
rearward end with an upstanding arm 608 which
is normally positioned just below the rearwardly
extending arm of the lower link of toggle 552.
Accordingly, when lever 607 is rocked, arm 608
is brought into contact with the arm of tcggle
§52 thus breaking said toggle which will nor-
mally initiate an operation of the 2 cycle setup
mechanism as previously described. However,
the rearward end of lever 598 has been raised by
lever 607 into position (Fig. 7) to block the left-
ward movement of lever 567 which would nor-
mally be effected by clockwise movement of lever
564 (Fig. 8) by cam 561, said cam at this time
being effective only to rock arm 583 clockwise
by contact with the roller at the upper end of
lever 564. Consequently, the 2 cycle setup oper-
ation is initiated by breaking the toggle 552 hut
the effective operation thereof is held up as long
as lever 598 is held in blocking engagement with
lever 567.

Latch 609 (Figs. 6 and 1), which is described in
connection with multiplication including auto-
matic carriage return, serves to hold lever 598 in
its rocked position until the left shift key 370 is
depressed to initiate carriage return. In the
normal operation of the carriage return setup
devices, herein disclosad, latch 88 would also be
released when the refurn shift is initiated; by
operation of the lever 368. However, when car-
riage 2 is in either the extreme left or right hand
position and slide 595 (Fig. 31) is set for return
shift in that direction, stop 601 and lever §00 will
prevent rocker 597 from movement in the direc-
tion which allows arm 695 to depress the indi-
cated carriage shift key as follows:

Stop 691 (Figs. 16 and 31) is mounted at the
end of a bar §13 which is slidably mounted in
suitable slots at the upper rear of the side frames
of the machine and extends beyond the frames
at either end. The bar is centrally located by two
springs 614, one of which is shown in Figure 31.
When carriage 2 is in any position intermediate
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“the~extreme ¥ight-and 1efttwospaced: lugs-of
+“Stop 801 dllow. vertical-movement:of the-arm:6f
iever: 880 in- either:direction; thus: dllowing:said
dever-to’ be-rocked in-either(direction. ¥ However,
swhenithe carriage is::incthe extreme deft-hand
~ipogition, the hedd-0f-a:screw 6 1§ mountedson.the
+inner: face -of:the: right- hand -end::plate-ofi:the
searriage:wilk-berbrought into: contaet swith:ithe
~end:of:bar 613 moving the bar-to the.left. “This
~eauses the upper:lug-of:stoy 60 to hepositioned
~over-the-end of the-arm:ofilever 6§80 .2 Thusidever
~800::s: blocked"from. counterclockwise ‘rotation
=and hence-rocker: 597 from" clockwise:movenent
(¥Fig.231). :+As: willl-beiapparent ~however,ilever
-800:avill.be free 10-be rocked:in a’clockwiseidirec-

“tion.
‘Conversely,when: the-carriageis-shiftéd -into
the extreme right hand: position,stop 681 -will
be: moved to the:right; pesitioning the:lowerilug

~of-said stop:beneath sgid-arm whereby clockwise -

-xotation - of: lever:808:is preventéd::but::counter~
“elockwise rotation dsipermitted. " This provision:is
~necessary-as:it: will presently:appearithattheide-~
spressed ccarriage. shift key 369 0137101y released
~byimovement: ofiarm:24 (Fig. 15)to theifixed stop
.29;-and-as described in connegtion:with:the:ear-
“fiage-shift:devices, said:movement:of.arm:24:is
seffected: as.a-result:of-the:movement:of-the:car~
sriage asiit-is;shifted:into ¢ither of-its.extreme:po-

vgitions:or:into.a:;pesitioniindicated by.a:depressed -

tabulating:keyr492 (Fig.::25). ~Consequently,:if
sarghiftikeyswere depressed:with the:sarriage in
“the:.extreme position vindieated -by:satd:ikey, no
smovement:af the carriage:would take -place and

sthé key avould-be held:indefinitelyidepresseéd. 2Ae~ -

seordingly, it sisnecessary sto:rerdderlatch 609
1ineffective:upon operation of the: carriage:return
zsetup:devices. -:To:this-end, Jug: 8074 0f lever:697
s(Pig.27) 1 isibroughtiintozcontact with Iatchi:609
thus-rocking:said datch:clockwiserout:of contact
Adith-lug 649 of dever 898 when-lever: 6871 is roeked.

sAnotherdatch:81 {:(Figs: 6zand: 7)::ds provided,
swhicluwill:hiold lever:598-in rocked: pesition.dur-
:ing ‘the clearoutt.cycle;pregeding carriage-return.
#Bell-eranks 1418 and 415 (Big.»31) »are. roeked
~gounterclockwise, vasxdescribed,
-.operation:iofthesmudtiplier ;quotientwwheels.and
spraduct. dividend:wheels. Ouiwardlyrextending
~arms: ofithenbell: cranks: 413: and-435 ;are..thus

~moved to-the right {Fig. T)sand by:-contactawith .

‘adepending arm:of.a lever 61 2:wilkrocksaid:lever
~counterclockwise about:itspivot,against the-fen-
ssion:of azsuitable spring. . Leyver:8§i2:is:provided
swith:ancther:arm:which::has-spring: conneetion

swithsa:forwardly extending -arm 6filatch<6L1. .

“Thus:when:a: Jever: 598 is:rocked,:datch 64.1xwill
“bemmrged clockwise:beneath lug: 610, htldinglever
1598 in-wocked: pesition:when-lever:§07 ds-restored
sby-release ofkeyi468.

“When:dever:588:-has :been: rocked-as; described
.in.the foregoing. recess-598d4s.removed. from-re-
sstraining : engagement ~with - the outwardly-ex-
sending:arm:of-roeker; 5971. = Spring:886:whichds
~conditioned o move: recker 897 inya clockwise
“directionzand dever ;680 counterclockwise «£Fig.

#31) :now ~will vact -accordingly. However, »as
~rocker:-591. through ifs pin connectianymoves.prm
.605.t0 the left:on shaft 64§, no.appreciable:move-
.ment:is-effected. sinee: the leftward face.-of:the

arm 605 is brought into abutment with-the. pin ..
-of..thesstem..of .the left shift. key:319.(Fig.m17).

~As:shaft -484. is..xocked:..counterclockwise .in the
sclearout-pperation,arm.805:is.rocked clockwise
sbythe link-connection. 603, whereby sald:armi:is
syaiseds above: theopinczof leftrshift:key :310. :Ac-

15 left of the recess 598’ of lever 598.

4y “Haring. outwardly-ati‘the-rear.

430
-cottlingly ~arm:§05:is-allowed further:movement
=tothedeft-until restrained:-by the stem of key:870.
~As'shaft:484:is - rocked: clockwise -back to:normal,
-arm €99 will i-bervrocked counterclockwise - and

§ ‘therefore:by: engagement.with the upper<side:of

sthespinsof:left shift:key, pull-said key downwardly
-gnd:thus:initiate asreturn:carrviasge: shiftitoithe
Jeft,

¥Furthermore, ias::thes clearout: cycle s com-

10 *plﬂted Jdevert 842 «(Fig! 21).<ds-rocked clockwise By

~its :spring:to. nmormal, thus: removing latch=611
sfrom: engagement: w‘th lug 640 0f :lever:598.
However, when rocker.£9% is.moveéd-clockwise!:the
outwardly extending.arm thereof is moved-to.the
Accordingly,
~when-lever-588-is released by latch 611; the lower
<edge-ofsaid leverto the leit of recess 598 will
rest upon the outwardly extending arm-of-rocker
~§91. “Thus lever:§98:is:held :in-rocked position

pp ‘Withtits> rearwatd:-end -maintained -in"blocking

“engagement:with lever-83T until the termination
sof the returnishift.

s#As carriage -2 issshifted -into ‘the ektreme -1eft
shand-pesition gnd: the- shift terminated; as-was

g5 -deseribediin-connzetion-w.th' the-carriage-shift

ymechanism~grm*24  (Fig. 15) “is-carried>against
fixed stop 29, and armi429% (Figs: 821 and 31)-4s
“rockéd counterclockwise. Rocker-597 (Fig+31) is
~providéed with-an-open-end-slot extending to'and
“As -arm- 429-is
“rocked counterciockwise, the-extension 429’ ~by
~reason:of thetflared portion-will enter said-<slot,
ithereby 'moving rocker §97T counterclockwise back
-+to:itscentral position. ‘Roeker ‘597-will, thete-
15 -foreemoverarm “605 to- the-right, -out- ofengage-
amehtswith pin:370-of:1eft shift‘key 310, thereby
~releasing: said-shift key. “Furthermore; the-out-
wwardly-extending:arm-of rocker:597 Willibe"moved
«tothe right fromthepositionshown in Figure 21,

40iandithe rear-end-of lever: $88 will'besmoved down-

~wardly by:spring $99:to.engage slot 598’ «with:the
sarmeofi ro¢kerE3 7 thereby locking the-rocker:in
“itsr central pesition-agdinst the-tension of spring

586. ‘When‘lever-598-is7thus: restored ‘to-normal,

k 48 s rearward-end will be-removed {from-blocking
in sthe- clearout

sengagement«with:the:end of lever 567-and,-as
~toggle 552:was broken atthe start of‘the-operation
by depression 0f key 458, a multiplier setup-opera-
:tionswill'be:initiatéd in - accordance with the-oper-

su-ation "described :in-connectionwith: the2 -cycle

~muttiplier‘dividerid-setup mechanism.
fUpon’depression:of divide key 598 (Figs. 1:and
+31) ;zasdeseribed in: the 'co-pending- application
“SerinlNo, 8;548;filed of:evenidate-herewithy shaft
~§4 67X Fig.131) sissrocked - counterclockwise, “Shaft
16:46 ektends between the side frames-of ‘the ma-
<chinerand fixédthereon ‘is:an-upstanding arm
6t Tddjacentthe inner face of thericht-harnd stde
sframe.
“Eheupper-edd-of=arm:6 1 Tis: adapted for con-
tact with:a lug at the .under-side of ‘slide595.
I'Therefore,; when: shafti 81§ isrrockéd, if<slide-595
dsindtsrearward:or:dleft:shift carriage-return:po-
isition;said shide.will:be rnoved toward the fromt
wrofithe machine to'the positions shown in' Figures
& and:31. "The settingthus-éffected-provides for
Jxightshift ~earriage-réturn; the-upper end-of
vspringt896-being moved toward the front ofthe
machine,“thus-urging roeker: 597 in+a’ counter-

w7u telockwiseldirection ¥Fig. 81) so'that-arm' §05-will

*att o ‘depress:the-right-shift key' 3%9.

“Whensa: program-of ‘division -is -nitiated+and
“the.carriage return-shift-setting- effectéd in-gic-
cordanee: with!‘the< foregoing, “the -carriage 2:is

v shifted: toward #thedeft until-the ~operation “is
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terminated by depression of stop key 618 (Figs. 1
and 31) or the carriage is shifted into the extreme
left hand position. When the operation is ter-
minated as described, the keyboard is automati-
cally cleared so that another value may be set on
keys I8, to be registered in the product dividend
wheels (3 as a new dividend. It will now be ap-
parent that upon depression of keys 465, 467 and
468, a carriage return, dividend setup operation
will be effected and that the program of opera-
tions will be substantially the same as that de-
scribed in connection with the carriage return
multiplier setup operation.

MULTIPLIER DIVIDEND SETUP (1 CYCLE)

A modified form of the setup means herein be-
fore described is iliustrated in Figure 32 of the
drawings.

The single cycle setup mechanism herein dis-
ciosed operates to set up a value set on keys 18 of
the keyboard (6 alternatively in the multiplier
storage wheels 524 and the storage gears 540 in
the carriage 2 or in the wheels 13 of the product
dividend register of the carriage, the position of

the carriage determining whether the setup oper- ¢

ation will be effective to set up a mult:plier or a
dividend (Pigs. 32, 33, 34 and 35).

Upon depression of the setup key 526, an arm
integral therewith and extending to the rear con-
tacts a pin 378 in the stem of the plus key 120
thereby depressing said key and initiating a single
plus cycle of operation. Furthermore, upon de-
pression of setup key 52§, a change lever (not
shown), should it be in either of its active posi-
tions, is moved into its central or neutral position
so0 that no count will be effected in the wheels 85
~of the multiplier quotient register. When the
change lever is thus moved to neutral position by
setup key 526 provision is made that the machine
will be limited to a s'ngle cycle of operation and
that keys 18 will thereupon be released. Refer-
ence is had to my co-pending application Serial
No. 762,614, filed July 22, 1847, which fully dis-
closes and describes the aove operations.

The intermediate gears 544 (Figs. 32 and 33)
mounted in carriage 2 and adapted to drive the
product dividend wheels (3 are normally in en-
gagement with the intermediate gears 545
mounted on shaft 545 extending between the
fixed side frames of the machine. The inter-
mediate gears 545 are dr.ven by the digital actu-
ators 5 and the 14’s transfer actuators T are
shown in Figure 2. It will thereiore be appar-
ent that a plus cycle of actuaton will cause
values set on keys 18 to be registered in the prod-
uct dividend dials. However, when the carriage
2 is in the extreme left hand position (right hand
as viewed in Fig. 33), the mechanism provides
that upon depression of the setup key 526, the
registration will be effected on the multiplier
storage wheels 524 and storage gears 5480.

The construction of the storage wheels and
gears is substantially as described in connection
with the two cycle setup mechanism in which the
‘wheels and gears are mounted in a subcarriage
mounted in the main carriage 2. However, as
herein disclosed, the storage whee!s 524 and
gears 849 are mounted directly in the carriage
2 and are in fixed longitudinal relationship to the
intermediate gears 544 and product di-idend
wheels 13 mounted in said carriage. The multi-
plier storage wheels 524 (Fig. 32) are located at
the front of the carriage 2 and are adapted to e
driven by the storage gears 546 to the rear. The
storage gears 540 are located a short distance
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to the right (to the left as viewed in Fig. 33) of
the intermediate gears 544 which are normally
in mesh with the intermediate gears 545 in the
body of the machine, With reference to Figure
33, it will be noted that the figure is taken on a
section as viewed from the rear of the machine

.and accordingly transverse directions will herein-

after be made with reference to this figure.
From an inspection of Figures 32 and 33, it will
be seen that if the carriage 2 is d’splaced trans-
versely a short distance to the right, the inter-
mediate gears 544 will be removed from engage-
ment with the intermediate gears 545 and that
the storage gears 540 will then be brought into
engagement with intermediate gears 545. There-
fore if then a plus cycle of operation is effected
the registration will be made upon the storage
gears 540 and wheels 524.

Carriage 2 is shifted by worm 353 (Fig. 35)
which engages a plunger 359 mounted on the
rear of the carriage by carriage shift mechanism
heretofore described. As will be seen in Figure 35,
when the carriage 2 is in its extreme shifted posi-
tion, piunger 359 is at the end of the worm so that
the carriage may be dispiaced further in the same
direction while the worm remains stationary.
Displacement of the carriage with the consequent
disengagement of intermediate gears 544 with
intermediate gears 545 and the engagement of
storage gears 5490 with intermediate gears 544 to
effect a multiplier setup is achieved as follows:

Referring to Figures 32 and 33, the carriage 2
is provided with an arm 576, rizidly attached to
the outer face of the end plate of the carriage.
Arm 576 extends downwardly from carriage 2
and a lever 517 pivotally mounted on a bracket
5718 extending outwardly from the side frame of
the machine has its ueper end adapted for con-
tact with the inner face of arm 516 when the
carriage is in its extreme right hand position
(Fig. 33). Slidably mounted on leier 531 by suit-
able s’ot and pin connection is an arm 579 which
when in its normal or lowered position extends
upwardly to a height substantially that of the

5 lever 51T on which it is mounted. A lug 580

mounted on a partition plate spaced inwardly
from the end of the plate of the carriage is pro-
vided with an outwardly extending shou.der
which is located above and to the right of the
upper end of arm 579 when said arm is in its
normal lowered position. A lever 581 (Fig. 32)
pivoted to the side framing of the machine ex-
tends rearwardly through a s ot in lever 5771 and
into another slot in arm 579 whereby it is adapted
to raise and lower said arm. The forward end
of lever 581 has slot and pin connection with set-
up key 526. 'Thus when key 526 is depressed
to initiate a plus cycle of operation, a lever 581
is rocked counterclockwise and arm 579 is raised
to a position in which its upper end is in a plane
with the shoulder of lug 580. A lever 582 pivot-
ally mounted on a bracket on the side frame
below lever 517 has slot and pin connection above
its pivot with the lower end of said lever 571.
Lever 582 is provided with a roller 583 at its upper
end and is urged inwardly by a spring 584 with
roller 583 normally in contact with the depressed
portion of the edge of a cam 585 to locata the
differential actuators of the machine in full eyele
position (Fig. 32).

When a plus cycle of the machine is initiated
and arm 579 is raised by depression of the setup
key 526 as was described, cam 585, which is fixed
to gear 407, is driven in a counterclockwise direc-
tion at a one to one ratio with the digital and
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10’8 ‘transfercactudtors throtigh: a ‘traih-of ‘gedrs
comprising- gears-407,-406 etc. Cam-585 aceord-
ingly rocks lever:582 counterclockwise: (Fig.©33)
clockwise (Pig. 34) a distance-suflicient-to bring
the free' end of the arm-582’-g slight--distance
outward from the-face-of the:side frame of the
machine. - Lever- 817 s thus rocked- clockwise
(Fig, 33)- moving its -upper-end"and- with ‘it the
upper end of-arm 579 toward the right. “The

upper end of arm 5719 wiil then-be-brought-into-

contact with hug 580 thus-moving carriage 2 to the
right. --As carriage 2 is*moved to-the right, inter-
mediate gears 588 -will be disengaged from iviter-
mediate gears 585 -and multiplier storage ‘gears

540 wilil bé: moved into engagement therewith:v A

cycle of .the machine is -divided -ihto ‘phases
namely; idle,; digital and tens transfer-and- the
above described movement is achiéved-diiring-the
idle phase, when the intermediate gears: 5§45 are

stationary. -Since lever£32-cooperates with ¢am:

585 in locating the differentialtactuators-at the
conelusion - of - every: operation -of “the imachine,
means are provided for disabling-this locator dur-
ing ' continudus -cycling.. Lever -§82: is-provided

with an - arm- 582" which normally :eztends-in--

wardly through ‘an opening in:the side frame of
the machine and has its. forward face ‘ddjacént
the forward edge.of ‘the opening.. The lever 582
is allowed a degree of: lateral movement o its

pivot and :as.cam 585 is::further rotated -in~the-

cycle .an auxiliary cam: 585 ‘moves lever:532.to
the left (Fig. 34). :Thus the end of arm:582’ will
be moved to the left of the opening in the side
frame. 'This provides that when the machine-is

cycled g plurality of ‘times in the calculation-of:

a problem, the.end of arm 582" will be:-brought
into abutment with the side frame thus:prevent-
ing roller-5823 from being urged-to the lower part
of'cam 585 unti! the operation is terminated.

- Upon the completion of the:multiplier -entering:

cycle, as at the conclusion of.any registering.op-
eration; the stopping means:will-be operated.7As
arm: 24 is carried to the fixed stop 29 in:thie stop-
ping -operation (Fig..'19),:shaft -426 -extending

across the machine will:'be rocked clockwise (Fig::

32) ‘and-through suitable:linkage will'rock alever
586 '(Figs, 32 and 34) , which'is pivoted on:the side
frame, clockwise.” The upper end.of lever 586:will
contact arm~582’. and. thus moving it:and: the

lever 582 ‘to the~right whereby the end:of’ said:

arm will be removed from abutment with:the ma=-
chine side frame. Spring 884 will now ‘be:free
to move lever 582 clockwise (Fig.-33) and as arm
24 returns from the fixed stop 29, roller+583:will

be ‘urged to the lower portion of cam~3§85, thus:

locating thé machine in full cycle pogition,. .Fur-
thermore, as lever 582 is restored to normal, lever
517 ‘will-be rocked counterclockwise (Fig. 33)..and
by -contact with- arm 576 -wil] miove carriage 2

back to normal, disengaging storage gears 540.

and engaging intermediate gears 544 with:inter-
mediate gears 545.

It will' be readilyseen from"an ‘inspection:of
Figure 31, that if carriage 2 is shifted to.any:po-
sition to the left thereof, arm 579 will be:ineffec-
tive when raised to contact:lug:588. " Thus a set-
up operation will be: effective to register:a: divi-
dend in the wheels 13 of the product dividend
register.

For subject  matter herein disclosed and not.

claimed, reference is made to applicant’s: co-
pending’ applications, Serial -No. 8,544; relating to
carriage tabulating means andshift “diréction
control; Serial No. 8,545 relating to constant fac-
tor - means; ‘Serial No. 8,548 relating to registra~
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tioh and: 'éliifﬁ""ébhtrol ;“and’Serial No. 57,943 16
lating to product transfer means. |

“T'claim: )

“L°In a -caléulating ~machine” havmg d “fixed
frame; & main-carriage ‘mounted on and trans-’
versely ‘shiftable velative to said framg; 4 prodiet:
dividend “register “on said -carriage, " differential
actuators on”said fraine; and intermediate gears
betweern’ said actiators and the product dividend
register; "a subtarriage mountéd upon and lon-
gitudinally ‘sHiftable’ relativeto ‘the main ‘tar=
riage, muyltiplier-stordge ‘wheels on said subcar-
riage and provided Wwith gears; spring-meéans not=
mally-holding~said - subcmmage inposition with
the mdltlphev ‘storage’gesrs out of mesh with the-
intermediate adtuitor-gears, and 4 contact mem-
ber mounted “on thé fixed frame and” ‘operable-in
one“extreme shiffed position of’ the main c¢ar-
riage to hold the subearriage displaced, ‘against
the tension of-its spring; with the multiplierstor-
age'gears “in mesh~with the "intermediate “actu-~
ator gears.

2. In: a¥cdleuldting- machine -ligving- a- “fixed
frame; a‘éarriage transversely shiftable reldtive:
to said frame; a power train-operakle to'shift the
carriage into‘oné éxtreme position; a prodacdt div-
idend -register-shiftable-with ~said - éarriggs--by’
said ‘sHift ‘train; rotary differential’ actuators-on’
said frame; inter'niediate'v gears-bétween - said ac-’
tuators amd the productdividend register,“dand a’
counting finger on said frame driven-in time'with'
the actuators;  milbtiplier storage- wheels-on-said-
calriage -denominationally - sHiftable ~therewith”
into-successiveroperative relation with said cotnt-"

U ingfinger: and provided  with gears hormally lo-°

cated -out-of “mesli with ‘the -intermediate dctu-
ator gears;-a normally inopéerative carriage ‘dis-
placing “train~including -a-cam - driven in timed’
relation with the rotation of the-differential ac<
tuators; a~contactmehibet- oni*the-carriage-io~"
cated, in said-éxtreme shifted position of thecar-'
riage, in -the-path of“movemernt-of said displac~
ing' train“and’ operablé by said-cam to ‘displace
the “éarriage>and  thereby -mesh “the “Trultiplier-
storage - géars='with “the “interthediate actuator
géars, Manually “operable:setup - devices, “means-
operable by’ said setup’ devices’ to adjust the dis-
placing“train into ‘operative position; meanls in-
cliiding a spring urged-elerient settable by the’
setup devices to-initiate sctuator rotation, @'them- "
ber-adjiistable ‘hy‘the’ §etup* devices to block:the'
spring ured initiating -‘element’ from- operatronf‘
connections operable by the setup devices-to initi~
ate opergtion of:said power ti ain; and mesns op-
erable*in resporise ‘to movemient 6f ‘the carriage:
into" said*éxtieme’ shifted - ‘position” to-terminate
the shift-and-to'move-the adjustable-member out
of-blocking adjustirient.

3. In¢ a--caledlating” -machine “Having a™ fixed"
frame, g'carriage transversely-shiftable relative
to-said frame,- 8 power train“operable-forwardly
or-alternatively veversely to shift the carriagé in-"
to one or into the other extreme position, & prod-?
uct-dividend register' ‘Shiftable with-said carrigge
by-said shift train, rotary differential” actuators
on gaid frame, intermediate ‘gears between said.
actuators-and the product dividend-tegister, and
a counting-finger-on said frame’ driven’in‘time
with'the actuators; multiplier storage wheels“on

74 said -carriage ‘denorhingtionslly - shiftable  ‘there- -

+

with' into-successive “operative relation with séid -
counting finger and“provided with-géars normally ’
located out of mesh Wwith ‘the intermediate &étu- -
ator :gears, & normally itioperative carriage’ dis-

©placing train-including & ¢am driven in timed re- -
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lation with the rotation of the differential actu-
ators, a contact member on the carriage located,
in one extreme shifted position of the carriage,
in the path of movement of said displacing train
and operable by said cam to displace the carriage
and thereby mesh the multiplier storage gears
with the intermediate actuator gears, manually
operable setup devices, means operable by said
setup devices to adjust the displacing train into
operative position, means including a spring
urged element settable by the setup devices to
initiate actuator rotation, a member adjustable
by the setup devices to block the spring urged
initiating element from operation, connections
operablie by the setup devices to initiate opera-
tion of said power train, a member settable to
determine forward or alternatively reverse oper-
ation of said power train, and means operable in
response to movement of the carriage into the
last mentioned extreme shifted position to ter-
minate the shift and to move the adjusable mem-
ber out of blocking adjustment.

4. In a calculating machine having a fixed
frame, a carriage transversely shiftable relative
to said frame, a power train operable to shift the
carriage into one extreme position, a product
dividend register shiftable with said carriage by
said shift train, rotary differential actuators on
said frame, intermediate gears between said ac-
tuators and the product dividend register, a muil-
tiplier quotient register, and a counting fin-
ger on said frame driven in time with the actu-
ators; multiplier storage wheels on said carriage
denominationally shiftable therewith into succes-
sive operative relation with said counting finger
and provided with gears normally located out of
mesh with the intermediate actuator gears, a cam
operable in said one extreme shifted position of
the carriage to displace said carriage and thereby
mesh the multiplier storage gears with the in-
termediate actuator gears, normaily disabled
means for driving said cam in timed relation with
the rotation of the differential actuators includ-
ing an element adjustable to enable said drive
means, a clear key, clearout means including a
power frain activated by said clear key and oper-
able to clear out values registered in said multi-
plier quotient register, a setup key, means oper-
able upon manipulation of said set~up key to ad-
just said element to enable said cam driving
means, a normally inoperative shift initiating
arm associated with the carriage shift train,
means operable in response to manipulation of
the setup key to adjust said arm into operative
position, connections operable by the clearout
means to effect shift initiating movement of said
arm, means operable in response to movement of
the carriage into said extreme shifted position
to terminate the shift, and means conditioned
upon manipulation of said set-up key and oper-
able in response to movement of the carriage into
sald extreme shifted position to initiate actuator
rotation.

5. In a calculating machine having a fixed
frame, a main carriage mounted on and trans-
versely shiftab’e relative to said frame, a product
dividend register on said carriage, a cyclically
driven reversible differential actuators on said
frame, and infermediate gears between said actu-
ators and the product dividend register; a sub-
carriage mounted upon and longitudinally shift-
able relatively to the main carriage, multiplier
storage wheels on said subcarriage and provided
with gears, spring means normally holding said
subcarriage in position with the multiplier stor-
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age gears out of mesh with tiie intermediate ac~
tuator gears, setup means including a driving ele~
ment driven in timed relation with the differen-
tial actuator cycle, normally inactive adjustable
cycle control devices operable to control opera-
tion of the differential actuators, a key, a lever
operable in response to manipulation of said key
to operate the cycle control devices to initiate a
singie additive cycle of the differential actuators
and thereupon to adjust said devices into active
position relative to the driving element, said driv-
ing element being operable upon completion of
the additive cycle to operate the adjusted cycle
control devices to effect a single subtractive cycle
of the differential actuators, and a cam operable
by the driven cycle control devices and effective
thereupon in one extreme shifted position of the
main carriage, to hold the subcarriage displaced,
against the tension of its spring, with the multi-
plier storage gears in mesh with the intermedi-
ate actuator gears.

6. In a- calculating machine having g fixed
irame, a main carriage mounted on and trans-
versely shiftable relative to said frame, a product
dividend register on said carriage, cyclically
driven reversible differential actuators on said
frame, intermediate gears between said actuators
and the product dividend register, digit keys set-
table to maintain values in the differential ac-
tuators, and releasing means for said keys; a sub-
carriage mounted upon and longitudinally shift-
able relatively to the main carriage, multip’ier
storage wheels on said sukcarriage and provided
with gears, spring means normally holding said
subcarriage in position with the multiplier stor-
age gears out of mesh with the intermediate ac-
tuator gears, normally inactive adjustable cycle
control devices operable to confrol operation of
the differential actuators including an element
movable to initiate additive operation of said ac-
tuators, normally ineffective drive means for said
control devices driven in timed relation with the
differential actuator cycle, a set-up key, means
operable in response to manipulation of said set-
up key to move said element to initiating position
and to adjust said control devices into active
driven relationship with said drive means, means
cooperating with the driven cycle control devices
to terminate the additive operation of the differ-
ential actuators after a single cycle and there-
after to effect a single subtractive cycle thereof,
a cam operable by the driven cycle control de-
vices and effective thereupon in one extreme
shifted position of the main carriage to displace
and then to hold the subcarriage against the ten-
sion of its spring, with the multiplier storage
gears In mesh with the intermediate actuator
gears, nonrepeat means settable by the setup key
to operate the digit key releasing means, a con-
tact member on the main carriage, and means
operable by said contact member, with the main
carriage in extreme shifted position to disable the
nonrepeat means during the additive cycle of the
actuators.

7. In a calculating machine having a fixed
frame, a main carriage mounted on and trans-
versely shiftable relative to said frame, a product
dividend register on said carriage, cyclically.
driven reversible differential actuators on said
frame, intermediate gears between said actuators
and the product dividend register, digit keys set-
table to maintain values in the differential ac-
tuators, and automatic releasing means for said
keys comprising a non-repeat train; a sub-car-
riage mounted upon and longitudinally shiftable
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relatively to the main ‘carriage, multiplier  stor-
age wheels on said subcarriage and provided with
gears, spring-means normally holding said sub-
carriage in-position with the multiplier storage
gears ‘out' of mesh with: the intermediate actu-
ator gears, setup means including a driving ele-
ment: driven in timed relation with the differen-
tial actuator cycle, normally inactive adjustable
cycle control ‘devices operable to control-opera~
tion of ‘the differential actuators; a key, a lever
operable in response to manipulation of said key
to. operate the cycle control devices to initiate a
single-additive cycle of the differential actuators
and-thereupon- to adjust said devices into active

position relative to the driving element, said: driv~ ;

ing- element being operable upon completion -of
the -additive cycle to drive the adjusted cycle con-
trol devices to effect a single subtractive cycle of
the differential-actuators;-a-cam operable by the
driven cycle control devices and-effective there-
upon in one extreme shifted position of the main
carriage, -to hold - the sub-carriage displaced,
against the tension of its spring, with the multi-
plier storage gears-in mesh with the intermediate
actuator gears, a contact member on the main
carriage, and a lever interposed in the nonrepeat
train and settable jointly by said contact mem-
bér, with' the main carriage in extreme shifted
position, and by the cycle control devices to dis-
able the nonrepeat devices, said driven cycle con-
trol devices acting during the subtractive cycle of
the differential actuators to release the interposed
lever from itsset disabling position.

8.-In. a -calculating machine having a fixed
frame, a main carriage mounted on and trans-
versely shiftable relative to said frame, a ‘product
dividend -register on said carriage, cyclically
driven reversible differential actuators on said
frame, intermediate gears between said actuators
and the product dividend register, digit keys set-
table to maintain values’in the differential ac-
tuators, and automatic releasing means for said
keys comprising a non-repeat train; a sub-car-
riage mounted upon and longitudinally shiftable

relatively to the main carriage, multiplier storage -

wheels on said subcarriage and provided with
gears, spring means normally holding said sub-
carriage in position with the multiplier storage
gears out of mesh with the intermediate actuator
gears, normally inactive adjustable cycle control
devices operable to control operation of the dif-
ferential actuators including an element mov-
able to initiate additive operation of said actu-
ators, normally ineffective drive means for said
control devices driven in timed relation with the
differential actuator cycle, a set~up key, means
operable in response to manipulation of said set-
up key to move said element fo initiating posi-
tion and to adjust said control devices into active
driven relationship with said drive means. means
cooperating with the driven cycle control devices
to terminate the additive operation of the differ-
ential actuators after a single cycle thereof and
thereafter to effect a single subtractive cycle
thereof, s cam operable by the driven cycle con-
trol devices to displace and then to hold the sub-
carriage, against the tension of its spring, with
the multiplier storage gears in mesh with the in-
termediate actuator gears, nonrepeat means set-
table by the setup key to operate the non-repeat
train, a lever interposed in the nonrepeat train
and settable by the cycle control devices to dis-

able the key releasing means, said driven cycle:

control devices acting during the subtractive cycle
of the differential actuators to release the in-
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5 Said carriage is'in one of‘said-intermedigte
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terposed lever from its set disabling positionia
a ‘léver-operable by the sétup key and-acting to
hold ‘the interposed lever in its disabling position
while the setup key is-held depressed.

9. In a-calculating -machine having-a'fiXed
frame, a carriage transversely sshiftable ¥elative
to said fratne, means for shifting said edrriageto
a -plurality’ of intermediate ordingl positions and
to an“end position, a product dividend register
shiftable with said carriage, differential ‘aétu-
ators on said frame, intermediate gears between
said actuators and the product divigend register,
and a eounting finger on said frame drivenin
time with the actuators; multiplier storgge wheeéls
on said carriage denominationally’ . sHiftable
therewith ‘ifito ‘suéséssive operative relation with
said counting finger and provided with gearsfor-
mally Iocated out of rhesh with the interniedigte
actuator gears; a normally disabled carrifge’dis-
placing train operable in timed relation withithe
movement of the differential actugtors ineluding
an element adjustable to enable said train, a°'éon-
tact member on the carriage: loéated out:ofthe
path of ‘movement: of the displacing:train when

tions and-movable itito the path of movemeért of
said train upon shift of said carriage into: said
end position theréby rendering said train. oper-
able to displace said carriage: transversely from
said -end position to mesh the multiplier storége
gears with® the intermediate “actudtor “gears;: a
set-up key, and means operable ypon manipila-
tion of said key to adjust said element to enabling
position and to initiate operation -of ‘the differen-
tial actuators. »

10. In a calculating: machine ‘having a:fixed
frame, a carriage supported on and transversely
shiftable relative to said frame, means'for shift-
ing ‘said c¢arriage to a plurality of intermediate
ordinal positions and an end position; differential
actuators on said frame, & product register’on
said carriage and provided with gears, and inter-
mediate gears normally connecting said actuators
with the product dividend register gears; multi-
plier storage wheels on said carriage and provided
with gears normally located out of mesh with the
intermediate actuator gears, a normally disabled
carriage displacing train driven in timed relation
with the movement of the differential actuators
including an element adjustable to enable said
train, a contact member on the carriage located
out of the path of movement of the displacing
train when said carriage is in an intermediate
shifted position and movable into the path of
movement of said train upon shift of said car-
riage into said end position thereby rendering said
train operable to displace said carriage trans-
versely from said end position to mesh the mul-
tiplier storage gears with the intermediate ac-
tuator gears and to unmesh the product dividend
register gears from said intermediate gears, a
set-up key, and means operable upon manipula-
tion of said key to adjust said element to enabling
position and to initiate operation of the differen-
tial actuators.

11. In a calculating machine having a fixed
frame, a carriage transversely shiftable relative
to said frame, a product dividend register shift-
able with said carriage, differential actuators on
said frame, intermediate gears between said ac-
tuators and the product dividend register, and
a counting finger on said frame driven in time
with the actuators; multiplier storage wheels on
said carriage denominationally shiftable there-
with into successive operative relation with said
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éounting finger and provided with gears normally
located out of mesh with the intermediate actu-
ator gears, a normally disabled carriage displac-
ing train operable in timed relation with the
movement of the diffierential actuators including
an eleinent adjustable to enable said train, a set-
up key, means operaple upon manipulation of said
Key to adjust said element to enabling position
and to initiate operation of the differential ac-
tuators, and a contact memher on the carriage
located, in one extreme shifted ordinal position
of said carriage, in the path of movement of said
displacing train and operable thereby to displace
said carriage to mesh the multiplier storage gears
with the intermediate actuator gears.

12. In a calculating machine having a fixed
frame, a main carriage mounted on and trans-
versely shiftable relative to said frame, a power
train operable to shift the cairiage into a given
position, a product dividend register on said car-
riage, cyclically driven reversible differential ac-
tuators on said frame, and intermesdiate gears
between said actuators and the product dividend
register; a sub-carriage mounted upon and lon-
gitudinally shiftable relative to the main carriage,
multiplier storage wheels on said sub-carriage
and provided with gears, spring means normally
holding said sub-carriage in position with the
multiplier storage gears out of mesh with the in-
termediate actuator gears, normally inactive ad-
justable cycle control devices operable to control
operation of the differential actuators including
an element movable to initiate additive opera-
tion of said actuators, normally ineffective drive

means for said control devices driven in timed i
cycle, -

relation with the differential actuator
spring powered means operable to move said ele-
ment to inifiating position and to adjust said
control devices into active driven relationship

with said drive means, a latch for restraining 4.

said spring powered means, a set-up key for re-
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leasing said latch, means cooperating with the
driven cycle control devices to terminate the ad-
ditive operation of the differential actuators after
a single cycle and thereafter to efiect a single
subtractive eycle thereof, a cain operable by the
driven cycle control devices and effective there-
upon to displace and then hold the sub-carriage,
against the tension of its spring, with the multi-
plier storage gears in mesh with the intermedi-
ate actuator gears, a member adjustable to block
said element from said initiating movement upon
manipulation of said set-up key thereby holding
the operation of said spring powered means in
abeyance, normaily ineffective adjustable shift
initiating means associated with said carriage
shift train, means responsive to manipulation of
said set-up key to adjust said shift initiating
means to effective position and thereupon initiate
a, carriage shift operation, and means operable
in response to movement of the main carriage
into said given position to terminate the shift
and to move said blocking member irom blocking
position.
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