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CLUTCH MECHANISM FOR CALCULATING
MACHINES

Harold T. Avery, Oakland, Callf assignor to
Marchant Calculating Machine Company, )
corporation of California

Application September 20, 1943, Serial No. 503,056
(C1. 192—48) ‘

15 Claims.

The present application is a continuation-in-~
part of the Avery application Serial Number
213,195, filed June 11, 1938, for calculating ma-
chines and of the Avery application Serial Num-
ber 237,437, flled October 28, 1938, for clutch
mechanism for calculating machines.

The present invention relates to clutch control
devices for calculating machines and the like,
_and more particularly to an improved arrange-
ment of such control devices whereby a plurality
of mechanisms driven by separate clutches may
be caused to operate sequentially in response to

a single mechanical or manual operation such -

as the depression of a key or a plurality of jux-
taposed keys.

The invention in its broad aspects is particu-
larly applicable in several forms to calculating
machines having a plurality of clutches which
must act sequentially to condition the machine
for calculations and institute the performance of
such calculations. In certain applications, for
instance, it is desirable to clear the quotient reg-
ister as an incident to the initiation of an auto-
matic division operation. This is accomplished,
according to the present invention, by utilizing
the automatic division starting key both to ini-
tiate operation of a clutch acting to clear the
register and also to release a spring device for
initiating operation of a second clutch acting to
cause initiation of the calculation; restraining
the actual initiation of operation of the second
clutch by interlocking devices which are effective
during the time the first clutch is in operation.
In other applications, for instance, it is desirable
to make possible the simultaneous depression of
a plurality of keys, such as register clearing and
carriage shifting keys, so as to require only a
" single manual stroke by the operator, and yet to
insure that the individually operable cluiches
controlled by such Kkeys will act sequentially
rather than simultaneously. This Is accom-
plished, according to the present invention, by
arranging all, or at least all but one of such keys
to release spring devices for initiating operation
of their respective clutches; restraining the ae-
tual initiation of operation of all but one of said
clutches by interlocking devices released sequen-
tially ‘but effective while any clutch is in opera-
tion.

It is therefore a principal object of the inven-
tion to provide improved means for effecting au-
tomatic sequential operation of a plurality of
clutch driven mechanisms. '

A further important object is to render such
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automatic sequential operation responsive to a
single control movement.

A further important object is to make possible
selectively either independent or automatic se-
quential operation of a plurality of clutch driven
mechanisms, ’

Other objects and advantages of the invention -
will appear from the following detailed descrip-
tion  of specific embodiments of the invention,
reference being had to the accompanying draw- .
ings forming a part of this specification in which
drawings:

Figure 1 is a plan view of a machine embody-
ing one form of the invention, showing the loca-
tion of the tabulator keys and the master tabu-
lator key in relation to the clear keys for restor-
ing the several registers to zero.

Figure 2 is a longitudinal section, as viewed
from the right side of said machine, showing
part of the standard key section, the complete
tabulator key section and the mechanism con-
trolled thereby to position the control levers.

Figure 3 is a detailed sectional view, taken on
the line 3—3 of Figure 2 showing the interlocks
between the tabulator key stems,

Figure 4 is a longitudinal section, as viewed
from the right, showing the tabulator operating -
bail and link, provided to initiate a shift.

Figure 5 is a detailed sectional view, Irom the
right side of said machine, showing the mecha-
nism for maintaining the shift mechanism in
operation until the desired.-carriage position is
reached and the restraining latch, which disables
said mechanism when a directional shift key is

operated.

Figure 6 is a detailed sectional view from the
right showing the means for disabling the tabu-
iator shift initiating mechanism when the car-
riage is in its tabulated position. ’

Figure 7 is an enlarged sectional view taken
on line 1—1 of Figure 5.

_ Figure 8 is a detailed sectional view from the
right, showing the mechanism for determining
the direction of the shift, and related mecha-

Figure 9 is a longitudinal section, as viewed
from the right, showing the master tabulator key
and linkage operated thereby to trip the main
operating lever, and means for recockmg said
operating lever.

PFigure 10 is an enlarged perspective view of
the tabulator control levers and their relative
position to the tabulator controller.

Figures 11A, 11B, 11C, 11D, and 11E are sche-

88 matic sectional views, taken on the lines (1A, 1B,
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{1{C, 11D, and | IE of Figure 12, showing the sev-
eral positions of the control levers in relation to
the shaft o which they are keyed.

~Figure 12 is a schematic view showing the rela-
tion of the control levers to the tabulator con-
troller and the means for stopping the shift when
the carriage reaches its extreme end positions.

Figure 13 is a detailed sectional view of the
planetary shift clutch and its connection to the
carriage.

. Pigure 14 is a view in elevation of the right side
of the planetary shift clutch and its linkage to
the tabulator cperating arm.

Figure 14A is a fragmentary view in elevation
showing the two directional shift keys snd the
means operable thereby controlling the mecha-
nism shown in Figure 14.

Figure 15 is a detailed sectional view taken on
the line 15—15 of Pigure 16.

Figure 16 is a fragmentary view, in elevation,
of the left side of the machine, showing the driv-
ing means from the carriage to the tabulator
worm shaft.

Figure 17 is a detail section, as viewed from
the right, showing the keyboard dial clear key,
and its associated clear bail.

Figure 18 is a detail section, as viewed from
the right, showing the clear bail and means for
releasing the numeral keys of the keyboard.'

Figure 19 is a longitudinal section, as viewed
from the right, showing the counter and product
dial clear keys, and the control exerted thereby,
over the clear clutches, and the interlocking
means between the clearing and shifting control
mechanisms. :

Figure 20 is a partial top exterior view of a
machine embodying a second form of the inven-
tion, showing the various contro] keys and asso-
ciated mechanism;"-

Figure 21 is a right side view of the division
and shift keys and associated mechanism em-
ployed in said second form of the invention.

Figure 22 is a right side view of one of the clear

keys and the control connections to the clear
clutch, together with the connection between the
division key linkage and the clear clutch control
mechanism employed in said second form of the
invention.
" Figure 23 is a right side view of the division
key and clear clutch structures employed in said
second form of the invention, the clear clutch
being in approximately mid-cycle position so &s
to illustrate the operation of the interlocks and
associated mechanism; and

Figure 24 is a right side view of the shift keys
and one of the clear keys as embodied in said
second form of the invention, illustrating the
means for disabling the clear clutch controls.

The invention as embodied in the machine
{llustrated in Figures 1 to 19, inclusive, will first
be described in detail. ~

Carriage shifting mechanism

The controlhng mechanism embodying the
present invention to be hereinaftér described is
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designed to control carriage shifting mechanism - -

of the type uséd in.the commercially known
“Marchant” calculating machines. It is, there-
fore, desirable to give a brief description of the
operatxon of this carriage shifting mechanism

~ for.
An electric motor (not shown) is connected
through suitable gears and shafts to gear 382
(FMigure 13) to drive the shift clutch, said gear

70
before an explanatxon of the novel controls there-

75
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being rotatably mouuted on shaft 1306 which is
positioned between the center and right side
frgmes of the machine described in the Avery
Patent Number 2,271,240 issued on January 27,
1942, Gear 648, used to drive unrelated mecha-
nisms, is also rotatably mounted on shaft 1306
by a flanged sleeve 1307 which is keyed to the hub .
of gear 362 and secured by rivets to gear 648, the
same rivets affixing a dished ring gear supporting
disc 1309 to the said gear 648,

The shift clutch comprises an internal ring
gear 1315 secured to the supporting disc 1309 and
in mesh with three planetary gears 1316 (Figures
13 and 14) riveted to each of three shafts 1311,
respectively, which extend through clearance
holes provided in a ratchet wheel 1303 and have
end.bearings in plates 1318 and 1319; said plates
and said ratchet wheel being secured together
as a rigid unit by studs {303a. The gears |36
mesh also with a sun gear 1320 formed upon one
end of a sleeve 1321, to the opposite end of which
is keyed a second ratchet wheel 1305. Gear teeth
{322 formed on the shafts {311 mesh with a sec-

-ond sun gear 1321 to which is secured gear 1324

by which power is transmitted from the shift
cluteh to the shift drive train.

This shift clutch may be operated to transmit
power to the shift drive train selectively rotating
the same in either direction. Gear 362 is always
rotated when the motor is running, thereby driv-
ing gear §48 and ring gear 1315 so that planetary
gears 1316 and their associated gears 1322 nor-
mally revolve idly about sun gear 1321. If the
ratchet wheel {303 is held, however, as when a dog
4302 (Pigure 14) is rocked into engagement there-
with, revolution of the planetary gears 1318 and
gear 1322 about sun gear {320 and 1321 is prevent-
ed and said planetary gears function as idlers to
transmit the drive to the sun gear 1327 and its as-
sociated gear {324, If, however, the other ratchet
wheel 1305 is held by the dog 1304 (Figure 14),
being rocked into engagement therewith, sun gear

1320 (Figure 13) will b2 held stationary and the

planetary gears 1316 and gear 1322 will all rotate
about their own centers and revolve about sun
gear 1322, thereby driving the gear 1324 in the
opbposite direction. Furthermore, if the clutch
control dog 1301 is in its neutral position, shown
in Figure 14, wherein neither dog 4302 or 1304 is
engaged, the differential merely idles and there
is no drive to the shifting mechanism.

The direction of rotation of the gear 1324 de-
termines the direction of the shift of the carriage.
The gear 1326 meshing with gear {324 is rotat-
ably mounted on shaft {331 (Figure 13) between
friction discs 1330 and 1332 keyed to said shaft.
A sleeve 1333 also is mounted on shaft {33t and
supports & cam {334 thereon while a disc 1338
iz keyed to the shaft 1331. A disc {362 (see also
Figure 14) on which are two rollers 1363 used
to function with centralizer 1364, is also keyed
to the shaft 1331 and spring 1337 is compressed
between washer 1338 and lock nuts 1339 on the
threaded end of said shaft. This construction
provides for a friction drive connection between
gear 1328 and shaft 1331 effected by the discs
1330 and 1332, which are pressed against the gear

1326 by spring 1331 bearing against the washer

1338, the roller and plate assembly 1362, the
spacer 1333, and the disc 1338.

The shaft 1331 is supported in a suitable bear-
ing 1340 securely mounted.in a frame of the ma~
chine ‘and- a second bearing 1344 riveted on an
angle bracket {343. A cam {345 is keyed to the
end of shatt 1331 and a bevel gear 1341 is fixed
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on the same shaft to mesh with a second bevel
gear 1342 securely mounted on the lower end of
vertical shaft 334, also supported in the adjust-
able angle bracket 1343 secured to the base plate
of the machine. :

The aforesaid shaft 334 is supported at its upper
end by bracket 358 secured to the back frame
plate of the machine, and also has fixed thereto
a hub and plate assembly 356 on which are
mounted rollers 357, adapted to engage between
the teeth of rack 355 mounted on the shiftable
‘carriage 2350 (Figure 16), and thus, upon rota-
tion of the assembly 356 by shaft 334, serves to
drive the carriage laterally to the right or to the
left.

The carriage may be released for free traverse
by rocking rack 355 (Figure 16) about shaft 341

10

16

upwardly out of engagement with rollers 357. .

This rack may be rocked about its shaft 341 by
means of arm 335 which extends through the
cover of the carriage and carries a handle 336.
Said arm is normally pulled against a stop 338
by spring 337 so that upon depression of said
lever the spring is tensioned, and the rack 353
is rocked in a clockwise direction out of engage-
ment with roller 357.

In this manner the carriage can be freed and ‘

moved to any desired lateral position, but if the
operator should stop the carriage out of an ober-
ating position the teeth of the rack will not be
aligned with the roller 357 and when the handle
336 is released the rack 355 will rest on top of the
rollers 357, where it will remain until the shaft
© 334 is rotated in an attempt to shift the carriage.
‘When this takes place, however, one of the rollers
357 .during the first shift cycle will become
aligned with a ftooth space, thereby allowing the
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rack to be forced downwardly into engagement .

with one of the rollers by spring 3317, and during
the ensuing shift cycles will be traversed thereby
to a selected position in the regular way.

Carriage shift controlling mechanism.

Means are provided to alternatively rock either
dog 4302 or 1304 (Figure 14) into engagement
with clutch ratchet 1363 or 1305, respectively,
to effect a rightward or leftward carriage shift.
Said means comprises a lever 1480 fixed on shaft
2485 and having at its upper end, two facing lugs
1486, and a lever 2481, -also provided with two
identical facing lugs 1486. The lever 2481, how-
ever, is freely rockable on shaft 2485 adjacent
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lever 1480, and a spring 1490 is compressed be- .

tween the four coincidental lugs 1486, thereby
forming a yieldable connection between levers
1480 and 248(, by means of which lever (480,
integral with shaft 2485, can transmit its motion
to lever 2484 only through spring (480, If lever
2481 is restrained when shaft 2485 and lever 1480
are rocked, the spring 1490 will merely be further
compressed and no damage to the parts will re-
sult from such restraint. .

The lower end of lever 2481 is attached to the
left end of link 2483 so that the rocking of lever
2481 imparts longitudinal movement to link 2483,
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said link being provided with a notch 2474 on the . -

right end thereof to embrace a lateral exténsion
2471 formed on the lower end of lever 43185,
- whereby longitudinal movement of link 2483 will
effect rocking movement of lever 4318 about its
supporting shaft 4376. The upper end of lever
- 4315 is attached to a link 4374 so that the rocking

‘of lever 4315 imparts longitudinal movement to-

link #4374 which has at its rear end an aper-
ture in which are two facing lugs 1810, Adjacent

3\

the rear end thereof, is another link.i8i1 with
an identical aperture, also with two facing lugs
1510. Links 4374 and 51 are yieldably con~
nected by compression spring 1512 located over
the four lugs 1510.

Link 15141 is pivotally connected at its forward
end to the shift clutch control dog 1301 by stud

1518, so that longitudinal movement of link 4374

will cause the clutch control dog to rock asbout

shaft 129§. As pireviously described under the

sub-heading “Carriage shifting mechanism,” con- *
trol dog 1301 constitutes the controlling means

for the shift clutch 4300, and the direction of

the rocking of control dog 1301 determines the

direction of the shift by its engagement with
ratchet wheel 1303 or 1305.

Two levers are fixed to shaft 2485 from which
control of said shaft is derived, one being a tabu-
lator operating lever {250 (Figure 14), the func-
tion of which will be deseribed hereinafter in con-
nection with the “Tabulator initiating mecha-
nism” and lever "2482 (Figure 14A), which is
actuated by the shift keys 2485 and 2406 to di-
rectly effect shifting of the carriage in either di-
rection. .

As shown in Pigure 14A, these keys are mounted
on the usual vertically sliding stems, which are
connected by links 1487 and 2408, pivotally con-
nected at pin 2409. Spring 2410 tensioned be-
tween one of said links and the machine frame,
normally retains both keys in raised position,
but upon depression of one of the keys the pin
24069 is moved either to the right or to the left,
according to the key depressed, being guided in
such movements by a fixed member 2417 which
also serves to prevent simultaneous depression
of the keys. The pin 2409 is émbraced by the
bifurcated upper end of lever 2482, mentioned
above as one of the two levers fixed to shaft
2485. ‘Therefore, it will be seen that upon de-
pression of the shift key 2405 the pin 2409 is
moved to the right, rocking lever 2482 and shaft
2485 clockwise to engage dog 4302 with ratchet
wheel 1303 and effect a rightward carriage shift,
while upon depression of shift key 2406 the pin
2409 is moved to the left, rocking the lever 2482
and shaft 2485 counter-clockwise to engage dog
1304 with ratchet (305 and effect a carriage shift
to the left, in a manner described hereinbefore.

Means are provided whereby the dogs 4302 and
1304 are held in engagement with their respec-
tive ratchet wheels during approximately the first
three quarters of the shift cycle, to insure the
completion of any initiated shift no matter how
quickly the key is released. On a leftward ex-
tension of the clutch control dog 1301 (Figure 14).
is a formed ear (354 engaging the projection 1353:
of the latch (3560, said latch being pivotally
mounted at 1351 and urged into engagement with
said ear by spring 1352, When control dog 1301
is moved, either clockwise or counter-clockwise,
the ear 1354 is held by latch 1350 which rocks
about shaft 135§ under the tension of spring 1352
and seats its projection 1353 either above or be-
low ear (354, thus latching the clutch control dog’
{381 against return movement, '

Provision is made for additionally tensioning

. spring . 1352 at the beginning of the shift cycle,

70
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and for this purpose centralizer 1364 is utilized,
the upper end of spring 1352 being attached to
the extreme left end thereof. When the shift
clutch 4308 first begins to rotate, rollers 1363,
mounted on disc- 1362, revolve about shaft 1331
and in their movement, one of said rollers cams
the centralizer 1364 upwardly, thereby exerting
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more and more tension on spring 1352 until the
shaft 1331 has made one-quarter of a rotation.
Provision is made for moving latch 1350 (Figure
14) to release ear {354 at about three-quarter
cycle position. It will be seen that the cam (334,
utilized for this purpose, includes two opposite
rises over which a nose 1357 of latch 1350 rides.
Upon counter-clockwise rotation of the cam from
the position shown in Figure 14, the nose 1351
rides over one of-these at the end of about three-
quarters of its cycle. To secure the same cyclic
time of operation of latch 1350 for the reverse
-rotation-of shaft (33f, the cam {334, which is
free on shaft {381, is driven by the disc {335
keyed to said shaft and having two shoulders
1360 on opposite sides thereof so that upon clock-
wise rotation of disc 1335 from the position shown
in Figure 14, pin 1361 on the cam {334 is engaged
by the shoulder 1360 on the opposite side, only
after the disc has rotated about three-eighths of
a rotation (which is three-quarters of its cycle),
and the rocking of latch 1350 and disengagement
of ear 1354 occurs at the correct cyclic time.
- When the latch 1350 is thus released, the clutch
control dog 130t is automatically centralized to

remove the effective dog 4302 or 1304 from en-

gagement with its ratchet. For this purpose, &
centralizer {403 is pivotally mounted in the ma-
chine frame at (404, and provided with a lug
~ 1403a extending laterally into engagement with
lever 43715 above the pivot 4316, and an adjustable
lug 2417 having an offset 2416 engaging the lever
4375 below said pivot. The centralizer is pressed

against the lever 4375 by a spring (400 tensioned’

between a lateral extension 1402 and a stud {401
in the machine frame. Thus, the centralizer 1403
tends to maintain the lever 4375 in a neutral po-
sition in which the clutch dog 13081 will be in-
effective, and will return it to said neutral posi-
tion automatically upon release of latch 1350,
provided the operating keys 2405 and 2406 are
released.

Although the drive to the carriage through the
shift clutch is thus terminated at.approximately
three-quarter cycle position, the shift drive train
will be rotated through the remainder of its cycle,
consisting of one-quarter rotation of shaft 1331,
by the centralizer {364, pressed by spring 1352
against rollers 1363 on disc 1362 secured to said
shaft. In addition to completing th - shift cycle,
the centralizer 1364 and rollers 1363 also serve

to restrain any movements beyond the end of the .

cycle so that the carriage will always come to rest
in an operating position.

Tabulator setting mechanism

~ The machine shown in Figure 1 is one in which
the carriage may be moved to eight different oper-

ating positions and it therefore has eight tabu- .

. lator selection keys 200, but could have more or
less, depending upon the capacity of the machine,
and it is to be understood that the mechanism
controlled by each of the tabulator selection keys
is duplicated in all orders of the machine, but
that only one order will be described in detail..
- The tabulator selection keys 208 have two nri-
mary functions; first, to position the tabulator
controlling mechanism for a shift in the correct
direction: and, second, to initiate a shift.

The means provided to condition the tabulat-
ing selection mechanism are operable by any one

[543

key 200. (Figure 2) consists of a stem 20! which
is slidably mounted preferably in the same key
frame (0] provided to support the numeral keys
{00. The bottom of each stem 28] is positioned
to operate against the top of a lower portion of
the respective key 200 which consists of a stem
202, which is slidably mounted in the tabulator

. key frame 208, securely held in a lateral position
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in the machine by two brackets 203 attached to
the front frame plate of the machine.

Each key 200 is normally held in a raised posi-
tion by compression spring 204 compressed be-
tween the frame 208 and an ear 212 of stem 202.
On the lower end of each stem 202 is a notch
adapted to embrace the lateral extension 21| of
a lever 21§, rockably mounted on shaft 236, so
that downward movement of the stem 202 will
impart counter-clockwise movement to lever 215
about shaft 236. A roller 216 is riveted on the
rearwardly extending arm of lever 215 and is
adapted to impinge one or the other of the di-
vergent sides 281 of an aligned one of a series of
tabulator control levers 280 and cam it to the
position shown in Figure 2. The mechanism
shown in this figure is that of an order in which
the key 200 has been depressed and all parts are
in the position they assume when the carriage
has come to rest in its tabulated position.

Means are provided to latch the stem 202 in a
partially depressed position so that the key 200
of which it is a part will remain depressed until
the latch means is released by the depression of
another one of the series of tabulator selection
keys 200. Lugs 209 (Figure 3), on the lower end
of the stems 202, are provided with a curved sur-

_ face at the bottom, adapted to cam the lock bar
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of the tabulator selection keys 200 consisting of

two functionally integral portions which are pref-
_erably made separate for convenience in manu-
facture and assembly. The upper portion of each

213 to the right, against a compression spring
(not shown) during the downward movement of
a stem 202 until ‘its lug 209 passes beneath the
lock bar 213, and thus allows said-lock bar to

spring back to a position overlying the top of

the lug 208, thereby holding the stem in a par-
tially depressed position, until another key 200
is depressed and its corresponding lug 209 again
cams the lock bar to the right, thus allowing the
key first depressed to be raised by spring 204
(Figure 2), and the second key to remain down
due to latching of its stem 292 in the same man-
ner as the first.

Pendulum type interlocks 28% (Figure 3) are
provided to prevent the simultaneous depression
of two or more Keys, and are attached to the tabu-

-lator key frame 208 by the shoulder studs 208 so

that said interlocks are free to rock about their
respective studs. The stems 202 are provided with
arms 212 (Figure 2) to operate against the shoul-
ders 207 of the interlocks 205. As shown in Fig-
ure 3, a stem 202 has been depressed and the

ear 2{2 of said stem in passing downwardly be-

tween the two adjacent interlocks 205 hag forced
the interlock to the right thereof to rock counter-
clockwise about the stud 206, and similarly has
forced the interlock to the left thereof in a clock-

_wise direction. In these movements of the inter-

locks, the opposite shoulder 207 abuts the adjacent
shoulder of the next interlock 205, and so on,

until all interlocks to the left ~f the depressed

stem 202 have been rocked cloc wise and all in-
terlocks to the right of said stem have been rocked
counter-clockwise to positions where their shoul-
ders 207 lie in the path.of the ears 212 of all

raised stems 202, thereby limiting the depression -

" of a second key to only that amount which will
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allow the lug 208 to cam the lock bar 213 far
enough to release the depressed stem, but serv-
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ing to prevent a complete depression of the sec-
ond key if the first is being manually held down.

Tabulator contfolling mechanism

An indication of the desired position of the
carriage having been set into the tabulator con-
trol mechanism by the depression of one of the
keys 200, it is also necessary to set into said
mechanism an indication of the present position
of the carriage, and for this latter purpose a tab-
ulator controller 210 (Figures 2 and 10), movable
in time with the lateral shifting movement of the
carriage, is provided. Tabulator controlier 270
is riveted, or otherwise secured, to two rearward-
1y extending arms 2Tl of the bail 279, Said bail
is mounted on, and is free to move rockably and
transversely on the worm shaft 215, and between
the flanges of the bail 219, from which arms 271
are extended, is a bushing 213 and a nut 272
which engages the groove of the worm shaft 276.
On one end of the nut 272 (Figure 10) is a flange
269, having a bifurcation 274 formed on one side
thereof, adapted to embrace an angle plate 210
(Figure 2), secured to key frame 208, thereby
preventing rotation of the nut 212 with the shaft
215 and causing rotation of said shaff to effect
transverse movement of the nut 272, the bail 219,
and the controller 270.

Means are provided whereby movement of the
carriage’ will drive the worm shaft 215 (Figures

10
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10 and 16) at such a rate as will impart g lateral -

movement to the controller 210 proportionaté to

the movement of the carriage, but in the opposite
direction; this opposite directional drive being
necessary only because the number cne tabulator
selection key 200 is preferably situated at the
extreme right side of the keyboard while the
number one position of the carriage is at the ex-
treme left. ‘For this purpose a driving rack 333
(Figures 15 and 16) is attached to the carriage
2350 and has downwardly protruding teeth

adapted t0 engage & spur gear 332 fixed to the.

upper end of a shaft 330. Two brackets 331 and
321, secured to the machine frame, support the
upper and lower ends of shaft 338, respectively,
bracket 331 having a bearing fixed thereto, while
the bracket 327 supports sn adjustable thrust
bearing 329, in which the lower end of the shaft
320 is journaled while a nut 328 permits adjust-~
ment of said thrust bearing to insure the correct
clearance Between a bevel gear 326 secured to the
lower end of shaft 330 and a second bevel gear
325 fixed to the left end of worm shafi 275, This
_ construction affords a positive drive from the

carriage 2350 to the worm shaft 278 and the cor-
rect timing thereof, and in viewing Figure 15 it
will be seen that leftward movement of rack 333
_ imparts counter-clockwise rotation to gear 332,
shaft 330, and bevel gear 326 (Figure 16), which
in turn rotates bevel gear 325 in mesh therewith
and its integral shaft 275 in a clockwise direction
to ultimately produce a rightward movement of
controller 2710 (Figure 10). .

The controller 270 (Figure 10) is so mounted as
to permit it to rock a sufficient amount about its
shaft 275 to freely follow the movement of con-
trol levers 280 as they are rocked about shaft 285
from one to another of their vatious displaced
positions. Two projections 268 (Figure 2) are
provided on the flange 269 of the nut 212 to serve
as limit stops for the bail 2719 connecting arms
21t. The distance between the projections 268,
however, is enough greater than the width of the
bail to allow the required movement of the con-
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troller 210 and bushing 213 with respect to the
nut 272 and member. 289.

Shaft 285 (Figure 2) is provided with & wide
keyway into which keys 282 of members 280.
extend; sald keys being sufficiently narrower than-
their keyway to permit limited rocking move-
ment of each of the levers 280 with respect to
shaft 285.

The controller 210 extends laterally a sufficient
distance to insure that it will always engage in
the recesses 216 of at least three adjacent mem-
bers 280, and has three steps of different eleva-
tion, 211, 216a, and 218 (Figure 12}, by virtue of
which it posxtlvely positions the control levers 280
engaged thereby at as great a stagger with rela-
tion to each other as the keyway of shaft 286
will permit (see Figures 11B, 1I1C, and 11Dj.
Each lever 280 has a laterally formed ear 283
overlying a nose 284 on the next lever to the
right in such a manner that when & lever Is posi-
tioned clockwise as shown in Figure 11D, all those
to the right of it are positioned equally far clock-
wise, and when a lever is positioned counter-
clockwise as shown in Figure 11B, all to the left
ot it are positioned equally far counter-clock-
wise. Thus controller 210 serves fo positively
locate all levers 280 with respect to the keyway
in shaft 285, the lever 280 engaged by the middle
of coniroller 210 having its key located centrally
of the keyway, all those to the right thereof
against the lower side of the keyway and all
those to the left against the upper side.

When & iabulator selection key 208 is de-
pressed, a roller 2{8 (Figure 2} is moved upward-
ly to rock its respective lever 280 into a definite
angular position, thereby rocking shaft 285 into
a position determined by the sngular relation
existing between the lever 280 and the kKeyway
in shaft 285, which in turn is determined by

which side of the controller 278 the Key is de-

pressed.

Ag shown in Figure 10, confroller 276 extends
laterally = sufficient distance $o engage in the
recesses 276 of the thrée adjacent control levers
280 B, C, and D, and is formed with the previous-
iy deseribed three offset portions 278g, 217, and
218, so that the three levers 288 B, C, and D so
engaged by it will be rocked to three different
angular positions with respect to shafi 285, In
the present example, the lever 2806C (Figures 11C
and 12) aligned with the intermediate step 276a,
of controlier 210, has its key 282 intermediate the

_keyway of shaft 285, and the lever 2808 (Figure

11B) aligned with the lower step 217 has its key
located against the bottom of said keyway, and
the lever 280D (Figure 11D) in line with the up-
per step 218 has its key 2712 located against the

-upper surface of the keyway in said shaft.

Figures 11A to 11E, inclusive, show contrel
levers 280 positioned as they would be with the .

_tabulator control key in-line with lever 280C (Fig-

ure 11C) depressed.

If the tabulator key in control of lever 280A
positioned as shown in Figure 11A, hereinafter
called order A, is now depressed, the roller 216 of
order C will be retracted from lever 280C by the
key of order C being freed to rise under pressure
of spring 204 as described hereinbefore, and the
roller 216 of order A will press against the di-
vergent side of 281 of control lever 280A to rotate

. said-control lever clockwise about shaft 285.
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Now in viewing lever 280A in Figure 10, which

-is from the left instead of the right as is the case

of Figures 11A and 2, this setting movement of
lever 280A forces its lateral extension 283 and
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arm 284 of lever 280B downwardly, which carries
the controller 270 upward, thus rocking lever
280C and 280D counter-clockwise, Lever 280D
(Figure 11D) represents the position of said iever
before the setting occurred; therefore this up-
ward movement of controller 218 just referred to,
forces lever 280D further clockwise and the key
282 of said lever, being in the position shown in
Figure 11D, rccks shaft 285 with it an equal
amount.

If & tabulator key on the other side of con-.

troller 278 Is depressed, for instance the one
which controls order D (Figure 11D), the roller
216 of that order will be moved upwardly by said

tabulator key, thereby rocking lever 260D coun- ,

ter-clockwise and forcing controller 210 down-
wardly, and in turn rocking levers 280C and 280D
counter-clockwise. Since the key 282 of lever
280B (Figure 11B) is against the upper surface
of the keyway of shaft 285, this counter-clock-
wise movement rocks said shaft an equal amount
in a counter-clockwise direction, instead of clock-
wise as was the case in the previous example.
Therefore, it is evident from the foregoing that
the depression of a tabulator key on one side of
the controller 270 rocks shaft 285 in one direc-
tion, but the depression of a tabulator key on the
other side of said controller rocks shaft 285 in
the opposite direction.

Fixed on the end of shaft 285 (Figure 8) by
means of a key of the same width as the keyway
of the shaft, is a right end control lever 290 con-
nected by a link 281 with a T member 292 pivot-
- ally mounted at 293 on a main starting lever 240,
‘the operation of which will be described herein-
‘after. As shaft 285 is rocked in one direction or
the other, as just described, the T member %92

will be rocked about its pivot 293 to carry one of .

its upper arms 294 and 295 over one of the ears
251 and 252 of shift operating lever 1256 which,
as hereinafter described, effects operation of the
carriage shifting mechanism in one direction or
the other, according to the direction in which T
member 292 is rocked.

Tabulator initiating mechanism

The direction in which the carriage must be
-shiffed in order to reach the desired position
having been automatically determined, means are
provided for initiating operation of the shifting
-mechanism to move the carriage to the desired
position. .

As previously described, the depression of a
tabulator key 200 to the position shown in Figure
2 only conditions the tabulator controlling mech-
anism for a shift to a selected position. Means
are provided, however, whereby a further depres-.
sion of a key 200 will, if desired, actually initiate
tabulation. ‘ -

It will be noted that the roller 218 (Figure 2)
of the lever 215 is at the entrance of the slot
289 of lever 280, having already positioned said
contrel lever; therefore, when the lever 215 is
rocked further counter-clockwise, upon further
depression of key 200, the roller 216 merely rises
upwardly into the slot without imparting fur-
ther movement to the control lever 280, but dur-
ing the said movement of lever 21§ its shoulder
21T contacts the flange 231 of the bail 235 piv-
otally mounted on shaft 236 and provided with
a link 237 (Figures 4 and 9) -pivotally attached
to the rearwardly extending arm thereof by the
shoulder stud 233. A notch.238 (Figure 9) is
formed on the forward edge of link 237 to re-

ceive one end of & torsion spring 234, while the
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. other end of said spring is held in a hole in the
- rear flange of the bail 235 so as to urge the
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link 237 clockwise about stud 233. On the rear
side of said link is & shoulder 23% adapted to
operate against the lower edge of lateral exten-
sion 261 (Figure 4) of a starting interponent
1260 which is rockably mounted on & fixed stud
262, end urged to rock in a counter-clockwise di-
rection by a spring 263 tensioned between the
aperture 264 of the lever 1260 and a statiopary
stud (not shown), such movement being limited
by the bushing 287 of shaft 285. The upper edge
of the lateral extension 261 abuts the shoulder
266 (Figure 9) of the lower toggle link 268, also
pivotally mounted on stud 262, the upper end of
which link is pivotally attached to the upper
toggle link 288 by stud 261, said upper toggle link
having an eclongated hole 286 at its upper end
engaging a stud 242 on starting lever 240.

Said starting lever is pivotally mounted on a
stud 243 attached to a frame of the machine,
and to the top of its upwardly extending arm
244 is connected & tension spring 245, the lower
end of which is securely fastened to the framing
of the machine. This toggle link construction
affords means for maintaining the starting le-
ver 240 in its raised position (shown in Figure
9) against the tension of spring 245. It will be
seen that the toggle is in a position just past
center, with a pressure being exerted from spring
245 to lever 240, to upper toggle link 288, thence
tc lower toggle link 265 which tends to rock
counter-clockwise about stud 262 under this pres-
sure, but is limited by the bushing 287 on the
shaft 285.

When the tabulator bail 285 (Figure 4) is thus
rocked counter-clockwise about the shaft 288,
the link 237 is raised upwardly, and being held
against the lateral extension 2681 of the inter-
ponent 1260 by spring 234, rides along the sur-
face of the lateral extension 281 until its shoulder
239 abuts the lower edge of said extension, where-
upon it rocks the interponent 1260 clockwise
about the stud 282. A similar clockwise move-
ment is imparted to lower toggle link 285 (Pig-
ure 9) by the contact of the upper edge of the
lateral extension 261 against the shoulder 266
of the toggle link 285 until the toggle link joint

- at 267 is forced past center, at which time the

stariing lever 240 is freed to be. rocked down-
wardly about stud 234 by spring 248, carrying
with it the T member 292, which has been po-
sitioned over ear 252 or 251, as previously de-
scribed, to contact one or the other of the ears
of the operating lever {250, and rotate the op-
erating arm clockwise or counter-clockwise, thus
actuating mechanism to engage the shift clutch
4300 as described in the section entitled “Car-
riage shift controlling mechanism.”

A master tabulator key 220 (Figures 1 and 9)
is also provided for initiating operation of the
tabulator mechanism. This key is provided with
two stems 22| guided for vertical movement on
shaft 222 (Figure 9) extending through slots 223
in said stems, and pivotally connected at 227 to
upward extensions of a bail 2268 pivoted on shaft
230 and provided with a downward extension

‘228 adapted to contact a lateral extension 232

of bail 235 to rock the latter when key 220 is
depressed. The key is normally maintained in
raised position by spring 229 tensioned between
the pivot stud 227 and a stud 225 on the ma-
chine frame, but upon depression will rock bail
238 to initiate operation of the tabulator mech-
anism as above described.




It is possible to initiate a tabulated shift by
means of this master tabulator key 220 even
though no tabulator key 200 stands depressed,
since the keys 200 comprise what is known in
the art as a “flexible keyboard” and any de-
pressed key 200 may be caused to rise by de-
pressing any other key 200 just sufficiently to
move latch bar 213 enough to release the latched
down stem 202 and then letting up the second
key before it has been depressed far enough to
cause its stem 202 to be latched down by bar
213.

Means are provided whereby the right end con-
trol lever 290 (Figure 8) will be automatically po-
sitioned for a tabulated carriage shift to the
left whenever the master tabulator key is thus
depressed without a carriage position having been
selected by depressing a tabulator selection key
200. A spring 288 (Figure 8).1s tensioned be-
tween an upper projection 299 of end control
lever 298 and & stud (not shown) riveted to a
frame of the machine, so that if no tabulator
key 200 is depressed so that its stem 202 is latched
down, the shaft 285 will be rotated to its ex-
treme counter-clockwise
member 292 to the left where ifs arm 294 over-
lies ear 25{ of operating arm {250. Thereafter
upon subsequent depression of the master tabu-
lator key 220, a shift to the left will result.

Tabulator arresting mechanism
Means are provided to stop a tabulated shift

when the carriage reaches its tabulated posi--

tion. Referring to Figure 10, assume a shift has

been initiated from order C to order A in the ¢

manner previously described, in which the lever
280A and shaft 285 will have been rocked ecoun-
ter-clockwise (viewing Figure 10 from the left):
the control lever 280A being positively held by its
roller 216 (Figure 2) and the shaft 285 being

" held in position by the difference in the three
elevations of the steps of the controller 270, dif-
ferentially positions the three levers 280 in con-
tact therewith. ) )

As the carriage and controller 270 traverse to-
ward the controlling order (now order A) and the
intermediate step 2182 of the confiroller moves
into the bifurcation 216 of control lever 280A,
the controller 21¢ will be forced downwardly by
the difference in the elevation of the steps 2717
and 216a, and will rock all control levers 280
to the right and left of lever 280A clockwise, as
viewed in Figure 10. The shaft 288 thus will be
freed by the levers 280 to the right of lever 280A
and positively rocked clockwise by the control
levers 280 to the left of lever 280A. This rocking
of shaft 285 back to neutral functions to arrest
the tabulated shift in a manner {o be described
hereinafter. )

“In order to permit this movement of shaft 285
1o arrest the shifting mechanism, however, it-is

position, carrying T &
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_ necessary to first restore and recock the starting -

lever 240 and means are therefore provided to
recock this starting lever (Figure 9) by power
derived from the shift clutch during the first
cycle of its operation, On-the downwardly ex-
tending arm 241 of the starting lever is riveted
a roller 246 positioned to engage in the hook-
shaped forward end .of lever 300 so that when
starting lever 240 moves downwardly the lever
300 is rocked counter-clockwise about shaft 301,
and, in turn, rocks the cam follower 347 clock-
wise about shaft 431 until roller 1348, riveted to
the rear of said cam follower, contacts the low
surface. of the cam (345 which is secured to the
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shift jack shaft 1831 (Figure 13) and is rotated
whenever the shift clutch operates. At approxi-
mately the same time the roller 1346 contacts
cam 1345, said cam begins to rotate and rocks
the cam follower {348 counter-clockwise and
lever 300 clockwise, thereby forcing starting lever
240 to its raised position as shown in Figure 9.
The height of the cam 1345 is preferably of such
magnitude that the starting lever 240 will be sub-
stantially overcocked, and the elongated hole 286
is provided for such overcocking and to allow the
toggle links 288 and 265 to be returned to the po-
sition shown in Figure 9§ by the torsion spring
259. The cam 1345 makes one-half revolution
for each shift cycle; therefore, the starting lever
240 is recocked at half cycle or one-quarter revo-
Iution of shaft 1331, following which the starting
lever 240 is permitted to lower the stud 242 until
it seats in the bottom of the elongated hole 286,
and the remainder of the cycle idly rotates cam
1345 until its low point again underlies the roller
1346. : .

If a tabulation is called for which will require
six shift cycles before the tabulated position is
reached, and the lever 240 is recocked during the

first cycle, as just described, thus raising the T

member 292 (Figure 8) with it and releasing
the operating lever (250, the latter would, if al-
lowed to return to its neutral position, stop the
shift mechanism when only one of the six re-
quired cycles had been completed.

For this reason means have been provided. to
latch the operating lever 1250 in its operative po-
sition until only a partial cycle of operation is
necessary to reach the tabulated position, at
which time the latch’ will be disengaged to free
the lever 1250 and stop the shift. For this pur-
pose, operating arm latch 305 (Figure 8) is rock-
ably mounted on stud 262 and has an upwardly
extending arm 306 on which is formed a lateral
extension 30T adapted to engage a projection 253
of the operating arm 1250, while on the other
extension of latch 305 is a slightly flattened nose
308 which underlies the roller 296 of lever 290.

5 A torsion spring 316 is provided to urge the latch

305 in & clockwise direction about stud 262 by the
pressure of one of its ends against the ear 3it
and the other end against the stud 2i€ on lever
315 (Figure 5). As described in detail hereinbe-
fore, the end control lever 280 (Figure. 8) is
rocked as soon as the tabulating controls are
conditioned for a shift, and remains in that po-
sition until the tabulated position has nearly been
reached; therefore, when said end control lever
is rocked either clockwise or counter-clockwise
from its central position, the. roller 296 is re-
moved from the nose 309 of the latch 305, there-
by releasing the latch 305 to rock clockwise under
the urge of spring 310 until its lateral extension
307 abuts the projection 253 of the operating arm
1250, and upon subsequent rocking of the oper-
ating arm {250 by T member 282 the projection

" 953 is removed from behind the lateral extension

65

76

307, allowing said extension to move to a position
where it underlies or ¢7erlies the projection 253,
thereby latching the lever 1250 against return
movement after the T member 292 is raised.
When the tabulated position has nearly been
reached, however, the end control lever 290
returns to the position shown in Figure 8, causing
its roller 296 to ride up the side of nose 309 and
rock latch lever 305 counter-clockwise to remove
iateral extension 307 from underneath or above
the projection 253 and allow operating arm 1250
to return to its neutral position under the urge
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of spring 1400 (Figure 14), thus terminating the
shift, as previously deseribed. -

The means effective to stop the carriage shift-
ing operation, initiated by the master tabulator
key 220 without having first selected a position
with a tabulator selection key 200, comprises a
stud 343 (Figure 12) riveted to the center frame
314 of the machine so as to lie in the path of
controller 270, Tt will be recalled that the con-
troller 270 travels in the opposite direction to that
of the carriage, so that for this automatic car-
riage shift to the left, the controller moves right-

*wardly. It will also be recalled that the controller
270 will have been moved downwardly ahout its
shaft 275, resulting from the rotation of shaft
285 and the rocking of control lever 288, and the
only possible way to arrest a tabulated shift is
to rotate shaft 285 back to neutral.
purpose the stud 3{3 is in the form of a cone,
the upper side of which serves to cam the con-
troller 270 upwardly when it approaches its ex~
treme right end position, thus rocking controi
levers 280 and the shaft 28§ to their neutral po-
sitions and stopping the shift driving mechanism.

Means are provided to stop a rightward car-
riage shift initiated by the depression of the tab-
ulator selection key 209, followed by some manual
misoperation such as immediately depressing an-
other tabulator selection key just enough to re-
lease the first key, but not enough to latch the

second key down, and then allowing said second’

key also to rise. With no selection key 200 de-
pressed, no control lever 280 will be positively
held to stop a shiff, and the driving mechanism
might continue to run and attempt to shift the
carriage beyond the right end position; there-
fore, a stud 313q, similar to the stud 313 (Pigure
12) is riveted in the left side frame, located in
the path of the controller 218 so that just before
the carriage reaches its extréme right end posi-
tion the controller will be cammed downwardly

and rock the control lever 280, the shaft 285, and -

stop the shift driving mechanism. }

As shown in Figure 1, juxtaposed the master
tabulator key 220 is a clear key {22, the depres-
sicn of which releases all numeral keys 100 locked
in a depressed position, and simultaneously. re-
turns to zero all keyboard check dials 147, and g
“Middle dial” clear key 2313 which controls one
clear clutch to return to zero all product dials
418, and an “Upper dial” clear key 2910 provided
to control another clear clutch to return to Zero
all ccunter dials 1874.

The numeral keys 100 (Flgure 18), secured to
their respective key stems 103, are slidably
mounted in their key frames 101 and normally
held in a raised position by springs 102, but when
one of said keys is depressed its lower edge is
adapted to'impinge upon one of the divergent
sides 130 of the selection bar 1120 and move it a
proportional amount depending upon which key
is depressed and lock said bar in a fixed position
as the key stem enters the notch 131; and, as de-
scribed in detail in the Harold T. Avery Patent
Number 2,271,240, issued January twenty-sev-
enth, 1942 the movement of the selection bar
1120 rotates the check dial 14T a proportional
amecunt, thereby registering the figure in said
check dial corresponding to the figure delineated

-on the numeral key depressed.

On the lower end of key. stem 103 is a lug 116
with a curved surface at the bottom thereo?,
adapted to cam a lock bar (17 to the rear against
the spring 118 until the lug 1168 passes beneath
said lock bar and allows it to spring forward to a

For this .
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Position where it overlies the lug 116, thereby
locking the key {00 in a depressed position
against the tension of the spring 102 until the
lock bar is again moved a sufficient amount to
allow clearance for the lug (186.

Means are provided whereby the depression of
a single clear key will slide the lock bars in all
orders of the machine simultaneously, and free
all keys 100 locked in a depressed position. On
shaft 126 (Figure 17), mounted transversely of
the machine, is rockably mounted a clear bail
125 which has an upwardly extending arm {27
underlying a roller 124 mounted on the stem of
the keyboard clear key 122, said stem being slid-
ably mounted in the usual way and maintained
in a raised position by spring {23 tensioned be-
tween a lug on the lower end of the key stem
and a stud riveted to the frame of the machine.
When it is desired to clear the keyboard, the
key {22 (Figures 1 and 17) is depressed and in
its downward movement its roller 124 impinges
the side of arm 127 and rocks bail 125 clockwise
about shaft (26 until its pad 128 (Figure 18)
contacts the slidable lock bars {{T and forces
them to the rear, thereby releasing all depressed
keys 100 in the manner previously described.

When a depressed key (00 rises out of the
notch 131 of its respective selection bar 1120, as

“just described, said selection.bar is free to move

on . its suspending links 128 and 129 (129 not

- shown) in response to a spring provided for the
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purpose, to its forward position, thus, by its con-
nection to the check dial 147, restoring that dial
to zero as shown completely in said Avery patent.

The product and counter dials are cleared by
power derived from the motor, instead of man-
ually as in the case of the check dial clearance
just described. Keys 2313 and 2910 (Figure 1)
are -provided to control said motor power and the
clutches driven thereby to accomplish this clear-
ance opersation.

The “Middle dial” clear key 2313 (Figure 19)
by which the clutch 2360 is controlled, is secured
to the upper-end of key stem 2315 which is slid-

3 ably mounted on a stationary shaft 2374, and

rockably mounted at its lower end on bail 2346
by means of stud 371, said bail being pivotally
mounted on shaft 344, and a spring 2372 ten-
sioned between the stationary shaft 2374 and
one end of stud 371, thereby maintaining the key
2373 and the bail 2346 in the position shown in
Figure 19. On the downwardly extending arm
of bail 2346 is a shoulder stud 2349 adapted to
operate in the L-shaped aperture 2348 of link
2347, said link being provided with a nose 345
adapted to ride upon stud 343 secured to the
framing of the machine when it is moved by bail
2346. The rear end of link 2347 is connected to
bell crank 2376, pivotally mounted on stud 23171, -
and having a shoulder stud 2318 secured to its
upper -end adapted to be embraced by the bifur-
cated forward end of clutch operating lever 379,
said operating lever being made integral with
clutch dog 381 which is normally held in position
to lock clear clutch 2360 against rotation by
spring 2382. ,

Thus clear clutch 2360 is not effective to trans-
mit power from the motor until dog 381 is moved
rearwardly to cause clutch engagement. . The con.
struction of this type of clutch is well known and
is similar to that shown in Figure 11 of Friden
Patent Number 1,643,710 to which reference may
be had for details thereof. A cam 363 keyed to a
sleeve integral with the driven side of clutch
2380 is adapted to impart a clockwise rocking
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movement to cam follower 364, pivoted at 2385,
and held against the cam by spring 2366, and
to thus move the rigid U-section link 387 con-

_ nected to the upper end thereof. The left end of

- pression of key 2313, clutch dog 381 is rocked

link 387 is pivotally connected to a lever 388 fixed
to a sleeve 389, splined to slidable carriage sup-
port shaft 359 which shaft is journaled in and
laterally shiftable with the carriage. This shaft,

is, therefore, rocked by operation of the clutch :

2380 no matter what the position of the carriage
may be at the time. ,
From the foregoing it is evident that upon de-

~ counter-clockwise to release clutch 2360 and up-

6.

on engagement of said clutch cam 363 is rotated,
the effect of which is to impart clockwise rocking
movement to cam follower 364 and counter-
clockwise movement to shaft 359 to return to zero
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wardly extending arm thereof is attached to the
lower end of link 404, the upper end of which is
pivotally connected to an arm of interlock 393.
Said interlock is pinned to shaft 388, and is pro-
vided on the upper end thereof with a lateral
extension 399 adapted to cooperate with arm 400

of bell crank 2376. )
In the typical operation cited above, in which

.the master tabulator key and either or both of

the clear keys are simultanecusly depressed, the
arm 4060 (Figure 19) is lowered behind extension’
398 at the beginning of the downward movement
of key 2373-or 2810, to hold interlock 393 against’
clockwise movement, before either the shifting
or clearing operations are initiated. As the keys

. are depressed further, the dog 381 releases clutch

all product dials, in a manner completely dis- :

closed in the above noted Avery Patent Number
2,271,240, .

Means are provided to prevent continuous rota-
tioni of the clear clutch if the "operator should
hold the clear key 2373 depressed. When link
2341 is moved forwardly as just described, its nose
345 rides up on stud 343, thereby camming link
2347 upwardly to a position where the L-shaped

‘aperture of said link may move rearwardly over

stud 2349, under the urge of spring 2382 until the
clutch: dog 381 contacts the housing of clutch
2360 on which it rides until said clutch completes

‘its cycle. At this time the dog 381 drops into a

recess on said clutch housing, thereby disengég-
ing the clutch until key 2373 is again depressed.
When the operator releases the clear key, its stem
2375 and bail 2346 will be restored by spring 23172,
said restoration thus moving the stud 2348 rear-
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2360 to function at approximately the same time-
as the tabulated shift is tripped for initiation,
which, as will be recalled from the previous de-
scription, drops T member 292 (Figure 9) onto
one-of the ears, 251 or 252, of operating arm 1250
under the tension of spring 24§, thus tending to
rock arm {250 (Figure 14) and lever 4375, during
which rocking, centralizer 1403 must be forced
to the left, carrying with it link 1412 (Figure 19).
The stud 401, being at the right end of elongated

_ hole 1414 is thus forced toward the left to impart
~ clockwise rocking of bail 402, upward movement

30

to link 404, and clockwise rocking to interlock
383. But the arm 400, having been lowered be-
hind lateral extension 399, prevents this rocking

of interlock 393 and restrains the movement of

the shift train just described, back as far as the

" levers 1480 and 2481 (Figure 14) which compress

wardly until the link 2347 can drop down to the
_ position shown in Figure 19. .

The clearance of the counter dials is accom-
plished in precisely the same manner as just de-
scribed. The connection between the “Upper
dial” clear key 2910 and its respective clear clutch
2811, identical to clutch 2860, is substantially the
same as controlled by key 2813, The engagement
of clutch 284f rotates cam (915, the effect of

‘which _imparts counter-clockwise rocking move-

ment to cam follower 2818 about shaft 2365,
clockwise rocking of lever 1917 and shaft 354 to
return to zero all counter dials, as described in

_ detall in the above noted Avery Patent Number

2,271,240,
: Interlqcks

 When the master tabulator key 220 is depressed 55
simultaneously with either the clear key 23138 or

" clear key 2918, or both, typical in the operation

of the present invention, it is necessary to provide
means for disabling the shift controlling mech-

" anism until the clearance operations are com-

pleted. Sald means comprises, in the clear con-
trol trains, arms #08 and 400A (Figure 19) ex-
tending downwardly from bell cranks 2316, either
of which is adapted to restrain the shift control-
ling mechanism, - The shift control train includes
the centralizer 1403, the lower end of which has-
pivotally connected thereby by stud 2411, the left
end of a link #1412 on the other end of which is
an elongated hole 1414 engaging with a stud 401
secured to bail 402, ‘This construction afords a

lost-motion connection between bail 482.and le--

ver 1483, when operated in one way, but a posi-
tive and effective connection when operated re-
versely, a8 will be presently described. Bail 402
is pivotally mounted on shaft 483 and the for-
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spring 1490 and function to delay the shift oper-

-ation until the clear clutch has completed its

cycle, At this time the dog 381 (Figure 19) rid-
ing on the housing of the clutch 2360, drops into
a recess therein, and raises arms 400 and/or
400A to the position shown in Figure 19. The in-
‘terlock 393 will thus be free to rock clockwise and
allow. the shifting operation to start. The func-
tion of noses 387 and 383, acting through ear 2384
to levers 385 and 388 to close the eleciric motor
switch, is disclosed completely in the above noted
Avery Patent Number 2,271,240.

The performance of calculations on the calcu-
lating machine incorporating the tabulator above
described, ordinarily involves an automatic shift -
of the carriage, or requires a traverse of the car-
riage by some means; and the tabulator was con-
ceived for the primary purpose of returning the
carriage to a given position after certain calcu-
lations and ensuing carriage shifting operations.
Therefore, it is imperative to provide means for
preventing operation of latch 385 (Figure 8) ex-
cept when the tabulator controls are effective, in

* order to prevent certain misfunctions. From the

foregoing description of the tabulator sefting

60 mechanism, it will be recalled that when the car-
. riage is moved a slight amount out- of its tabu-
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lated position, the shaft 285 and end control lever
290 is rocked to such an extent that roller 296 is
removed from nose 309, thus.releasing latch 305
into operation. This all occurs at the beginning
of the first shift cycle which we may assume was
initiated by an automatic shift in multiplication
or division, or by the depression of a shif{ key
2405 or 2408; but whichever it may be, the shatt
2488 and tabulator operating arm 1258 will have
been rocked to a position where the lateral exten-
sion 387 of latch 38§ would be free to drop in
under or over the nose 283 to prevent return
movement of operating arm {288 uniess latch 308
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were disabled. The shift controls would be locked
in operation and the shift might continue indefi-
nitely since the latch 305 can be disengaged by
the tabulating controls only.

Means have been provided, therefore, to dis-
able latch 305 except during a shift initiated by
the tabulator controls, thereby making this mis-
function impossible. Restraining lever 315 (Fig-

“ure 5) is freely mounted on shaft 285 and is held
in a position with its shoulder 3{71 normally
against the roller 29T mounted on stud 293 (Fig-
ure 8) riveted to lever 240, by the pressure of tor-
sion spring 310 against the stud 3186.
is formed on the restraining lever 315, which
operates in conjunction with the lateral exten-
sion 307 of latch 305, and the parts are shown
in Figure 5 in the positions occupied when the
tabulator starting lever 240 is in its raised or
cocked position with the ear 3{8 restraining the
clockwise movement of latch 305. If a shift is
initiated by the starting lever 240, roller 291
travels downwardly with starting lever 240 and
rocks member 315 clockwise about shaft 285 to
remove ear 318 from behind lateral extension 307,
thereby releasing latch 305 to latch operating
arm 1250. During the first shift cycle, when
starting lever 240 and roller 297 are raised, lever

. 315 is also released to be raised by spring 310
until ifs ear 318 contacts the underneath surface
303 of lever 305, which has been rocked clockwise
to engage operating arm {250. When the tabu-
lated position is reached the latch 305 will be
rocked counter-clockwise in the manner described
hereinbefore, thereby allowing the member 315 to
rise to the restraining position shown in Figure 5.

If a directional shift key 2405 or 2406 is de-
pressed, however, the starting lever 240 will not
function, and latch 305 will be restrained, making
it possible for lever 1250 to rock shaft 2485 and

“return to its centralized position upon release of
the shift key. - i )

Figure 7 illustrates the form of the lateral ex-
tension 307 which makes it possible for ear 318
(Pigures 5 and 7) of lever 315 to engage lateral
extension 307 of latch 305 and still allow projec-
tion 253 of operating arm 1250 to move up and
down and also engage extension 301. -

'~ Means are provided to disable the tabulator

starting mechanism when the carriage occupies

the posiftion corresponding to a depressed tabu-
lator key. -On the lower section of control lever
290 (Figure 6) is riveted a stud 298 adapted to
engage in the slot 321 of tabulator disabling lever

320, said disabling lever being freely rockable on

stud 262, and provided with a nose 322 adapted
to engage one end of a stud 231 riveted to bail
link 237. When the carriage occupies the posi-
tion corresponding to a depressed tabulator key,
- the shaft 285 and control lever 290 are in their
neutral position and hold the disabling lever 320
in the position shown in Figure 6 where its nose
322 lies in the path of stud 281, so that upon
depression of either the master tabulator key 220

or a tabulator selection key 200 to rock the tabu- -

lator bail 235 counter-clockwise and initiate a
shift, the bail link 237 is rocked counter-clockwise
about stud 233 as the stud 23( rides over the end
of nose 322, thereby preventing the contact of
shoulder 239 (Figure 4) of link 237 with the lower
surface of the ear 261 of the Interponent 1268,
“movement of which trips the toggle and releases
" the starting lever 240. If the carriage is out of
the position corresponding to a depressed tabu-
lator key, however, the shaft 285 and end control
lever 290, as previously described, will have been

An ear 318 -

[+

2,365,325

rocked clockwise or counter-clockwise, thereby
rocking disabling lever 320 and moving nose 322
thereon out of the path of stud 231, thus allow-
ing bail link 237 (Figure 4) to function normally
and initiate a tabulated shift. '

Means are also provided to allow the toggle and
tabulator starting lever 240 to return to and be
locked in their initial positions, even though the

- operator may hold a tabulator key depressed after
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one-half of the first shift cycle has been com-
pleted. The starting lever 240 (Figure 9) has on
its downwardly extending arm 241 a leftward
projection 247 adapted to rock link 237 counter-
clockwise by engaging the stud 231, so that if the
operator holds any of the keys 200 or the key 220
depressed, holding the link 237 in its upward
position, projection 247 will force link 237 out of
engagement with interponent {260 and allow said
interponent to return to its_extreme ‘counter-
clockwise position before the starting lever 240 is
recocked, thereby preventing repeated tripping of
the starting lever 240 during each shift cycle.

Typical methods of use in- calculation

Specific examples of the operations capable of
being effected by the various tabulator keys and

.other control keys of the machine, will most

clearly illustrate the advantages of the present
invention in connection with & machine of the
general type disclosed in the above noted Avery
Patent Number 2,271,240,

In addition to the clear keys 22, 2313, and
2810 (Figure 1), the shift keys 2405 and 2406,
and the automatic tabulating shift described
hereinbefore, the above mentioned machine com-
prises a zero multiply key 2001 and a series of
multiplier keys 2002 for performing the multi-
plication of a number set up in the numeral keys
100, a single depression of any one of which will
effect a carriage shift one order to the left or
to the right, depending upon which shift direc-
tional control key 1201 or 1202 has been previ-
ously set.

If, for example, in office routine calculations,
an operator makes a series of computations of
the same type, siich as multiplication, in which
the multipliers comprise from two to five digits,
the operator may latch down the number four
tabulator selection key which is to the high of
the mean between the two and five digit mul-
tipliers just mentioned. If the size of the mul-
tipliers is usually the same, however, with only
an occasional deviation therefrom, he will, of
course, depress the tabulator selection key cor-
responding to the number of digits in the most
frequently occurring multiplier. Assume, how-
ever, that he selects and depresses the number
four tabulator selection key to effect return of
the carriage to number four position after each

“calculation by the depression of the master tabu-

letor key 220, simultaneously with the clear keys.
If the multiplier of the next example is a three-
digit number, for instance 12§, the operator will
consecutively depress the 0-7-2-5 multiplier keys
2001 and 2002, the zero serving to shift the car-
riage one order to the left before the multi-
plication operation functions. If the multiplier
in the next problem is a two-digit number, for
instance 68, the .operator will depress 0-0-6-8
on the multiplier keys, thereby shifting the car-
riage two orders to the left before effecting the
multiplication by six and eight. If the next prob-

lem, however, has a five-digit multiplier, the op-

erator will make a short depression of the right
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hand directional shift key 2488 and immediately
begin the multiplication. i

If in another series of calculations the multi-
plier varies widely and inconsistently, so that
no position can be readily selected, the proper
one of the series of tabulator selection keys can

be completely depressed after each computation, .

and the carriage shift will be initiated and auto-
matically terminated in the selected position.

For the convenience of operators who have
become accustomed to starting all calculations
with the carriage in one or the other of the ex-
treme end positions, means have been provided
whereby the present machine may be conditioned
to return the carriage to either end position.
The depression of the master tabulator key with.
out any selection having been made by the de-
pression of a tabulator selection key, will oper-
ate just the same as when the number one tabu-
lator selection key is depressed and will always
shift the carriage to the number one position;
while, if the other extreme position is desired,
the latching down of the stem 202 of the num-
ber eight tabulator selection key will always re-
turn the carriage to the other end position upon
subsequent depression of the master tabulator
key. .

The entire arrangement possesses a flexibility
that readily adapts it to use on any problems
that may arise. For instance, if after using a
number of multipliers ranging from two to five
digits each, as above described, 8 number of mul-
tipliers are encountered ranging from five to
-seven. digits, the number six tabulator selection
key may be depressed for the first one in this
group, and then the master tabulator key used
for the remainder of the group in the general
manner above described. Also, instead of mak-
ing a series of extensions in the order listed,

" - an operator could at his option, first extend all

calculations involving three-digit muitipliers,

then all those involving four-digit multipliers, et

cetera, depressing the proper tabulator selection
key for the first calculation in each group and
the master tabulator key for the remainder of
the group. : - : )

With the arrangement disclosed, the operator
can utilize the master tabulator key in any of
these many ways to which it is adapted, and at
the same time effect the clearance of any de-
sired combination of dials, without any precon-
ditioning operation being required in order to
secure any of the many various results. :

For instance, by depressing the master tabu-
. lator key and all three clear keys simultaneously,
all dials will be restored to zero and the desired
positioning of the carriage secured, all by & sin-
“gle manual stroke of the operator. However, by
merely varying the combination of keys simul-
teneously depressed, any one of a large number’

of different results may be secu:eg.i by a simi--

-lar single manual stroke. : -
For instance, if it is desired-to utilize the
counter dials to accumulate multipliers, the op-
erator simultaneously depresses the master tabu-
lator key 220, keyboard clear key 122, and the
middle dial clear key 2318, at the beginning of
each calculation; while to accumulate products,
he simultaneously depresses the master tabula-
tor key 220, keyboard clear key {22, and upper
dial clear key 2910; and to retain a.constant
multiplicand, he simultaneously depresses the
master tabulator key 220, the middle dial clear
key 2373, and the upper dial clear key 2810. Any
of the above combinations executed without the

- depression of the master tabulator key 226, will
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clear the selected dials and leave the carriage

fixed as may, for instance, be desired for mak-
ing an addition,

. Sequence of mechanical operations

A summary of the functions of the mechanisms
resulting from one of the foregoing examples will
aid In understanding the invention as a whole;
therefore, let us use the first example cited above,
in which the number four tabulator selection key
has been depressed to shift the carriage to the
number four position, and in this case Figure 2
will represent the fourth or. controlling order of

the machine in which the tabulator selection key-

200 has remained partially latched down by lock
bar 213 after the shift initiated thereby, and the
notch in the lower end of key stem 202 has forced
lever 215 counter-clockwise so as to press its

" roller 216 against the divergent sides 281 of con-
20

trol lever 280 to rotate it to its intermediate posi-
tion as shown. With the controller 270 in the
position corresponding to the depressed key, its

~ intermediate step 216A (Figure 12) is at rest in
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the controlling order with the shaft 285 in neu-
tral. Before.the ensuing multiplication the shift
direction control key {201 (Figure 1) is depressed
to control the automatic shift mechanism for a
shift to the left, so that as an incident to the
subsequent multiplication operation . resulting
from the manipulation of the multiplier keys
2002, an automatic shift, one order to the left
occurs after the multiplication by each digit,
until the computation is completed and the car-
riage reaches the number one position. During
the automatic shifting operation just mentioned,
the controller 270 (Figure 10) moves an equal
amount, but to the right, and the control lever
280 (Figure 2) of the fourth ordér being held by
roller 216, controller 210 (Figure 10) is cammed
upwardly and transmits its rocking movement to
all control levers.280 to the right of the control-
ling order. Shaft 285 is thus rocked clockwise,
thereby rocking end control lever 290 (Figure 8)

which through link 281 rocks the T member 282 .

to the right, so that its arm 295 overlies the ear
282 of the operating arm (250. With the cal-
culation completed and the tabulating mecha-
nism thus automatically set, the dials of the ma-
chine are cleared by the simultaneous depression
of the three clear keys 122, 2373, and 2910 (Fig-
ure 1) and the master tabulator key 220 to initi-
ate a tabulated return shift to the number four
position. The downward movement of the mas-
ter tabulator key 220 (Figure 9) und its key stem
221 rocks bail 228 and its integral arm 228 clock-
wise, thereby contacting lateral extension 232 to

rock operating bail 238 counterclockwise, carry- .

ing the bail link 231 upwardly so that its shoul-

. der 239 contacts the lower surface of lateral ex-

tension 261, the upper side of which is in a posi-
tion against the shoulder 266 so that upon clock-
wise rotation of the interponent 1260, the toggle
joint 287 is moved. to the right until it passes
center to release operating arm 240 which rocks

downwardly catrying with it the T member 282

and rocking operating arm 1288 clockwise. _
" This results in a similar rocking of shaft 2485

0

o
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(Figure 14), thus moving arm 2481 and link 2483

-

to the left, the lever 4318 clockwise, the link 4374 -

to the right, control dog 1301 clockwise, and the
dog 4302 into ‘engagement with ratchet 1303 to
initiate carriage shifting to the right. .

During the first shift cycle the cam (345 (Fig-
ure 9) is rotated, thus camming roller (346 up-
wardly and fercing cam follower (347 counter-
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clockwise, lever 300 clockwise, and starting lever
240 upwardly to a position shown in Figure 9,
with the toggle links 288 and 265 and interponent
1260 in the position shown to lock the starting
lever 240 in its raised position. This recocking
occurs during the first shift cycle, while three
more cycles are necessary to bring the carriage
to the number four position. The T member 292
was thus raised from engagement with the oper-
ating arm 1250 (Figure 8), but said operating

<
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arm is held by latch 305, moved into engagement -

therewith at the beginning of the shift, which
retains lever 1250 in its’'operating posmon until
the tabulated position has been reached.

The controller.270 (Figure'10) moves leftward-
ly towards the controlling order during this tab-
ulated shift until it is forced downwardly by the
control lever 280 of the controlling order, there-
by rocking all the conftrol levers except the num-
ber four counter-clockwise and forcing shaft 285
back to its neutral position shown in Figure 8.
The end control lever 298 and its roller 286 there-
upon engage the nose 309 and rock lever 305
counterclockwise to release the operating arm
1250, thus stopping the shift.

The second form of the present invention is.

shown as embodied in the commercially known

“Marchant” calculating machine as shown in the

aforementioned Avery Patent Number 2,271,240,
and this form will next be described in detail.

Division key control of clear clutch

As described in the aforementioned Avery Pat-
ent 2,271,240, there are two ¢lear clutchies and
two sets of controls therefor; one clutch being
provided to clear the product dials and the other
Yo likewise clear the counter dials. It being an
object of this invention to control the latter by
the division key, as well as a clear key, means are
provided to connect said division key with the
controls for said clear clutch.

The division key 810 (Figure 21), which is de-
pressed to initiate an automatic division opera-
t'on as described in the aforesaid Avery Patent
2,271,240, is mounted on a key stem 97i, held
in position by two links 972 and 913 to allow
up and down movement of said key stem. A link
965 is pivotally attached at one end thereof to
a downwardly extending arm of the link 913,
and at its other end to a lever 1026, fixed to a
shaft 1256. This shaft runs laterally of the ma-
chine and on the rightward end thereof is fixed
a second lever {804 (Figure 22) so that upon de-
pression of the divis'on key 8710 shaft 1256 and
lever 1804 are rocked in a clockwise direction,

A stud 105 is secured to a depending arm of
lever 1824 and is adapted to engage the left edge

- (Figure 22) of an aperture 343 and move link -

348 to the left. A second aperture 350 in the
foim -of an L is provided on the right end of
link 348 embracing a stud 120 attached to the
downwardly extending arm of a bell crank 376,
sa*d bell crank having at its upper end a stud
3178 which is embraced by the bifurcated forward
end of clear clutch bail 1913. A clutch dog 1911
is formed on bail 1813 and functions to release
the clear clutch 1900 so that it will operate when
the link 348 rocks bell crank 376 clockwise about
stud 371, and clutch bail 1913 counterclockwxse
about shaft 600.

A cam follower 1918 is freely rockable on shaft
365 and is urged against the cam 1908 by spring
366, so that as the clutch 1908 functions and
rotates cam 1905, it imparts counter-clockwise
rocking to cam follower 191§ and clockwise rock-
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ing to lever {918 attached to the upper end there-
of, to clear all counter dials in a manner com-
pletely described in the aforesaid Avery Patent
2,271,240, _

One cycle clear

Means are provided whereby the clear clutch
1900 is automatically limited to one cycle of op-
eration. Beneath the link 348 (Figure 22) is a
stud 106 rigidly attached to the machine frame
and so located thereon as to lie in the path of .
curved surface {07 of link 348. As said link is
moved forwardly to cause engagement of the
clear clutch, it is cammed upwardly by stud
106 until stud 120 is free to pass rearwardly in.
the horizontal part of the L-shaped aperture 350
and free the clutch controlling mechanism so
that the clutch will be disengaged at the end
of its cycle. The stroke of lever (804 is greater

-than would be required to release clutch (800

so that during said stroke the clutch dog 1811
is first moved to release the clutch, and the fur-
ther movement thereof breaks the effective con-
nection between link 348 and bell crank 376, de-
scribed above, at which time stud 120 moves only
that distance rearwardly in the horizontal part
of the L-shaped aperture, allowed by the move-
ment of the dog 1911 from the high point of its
stroke to where it rests on the housing of clutch
{800. At the end of the first revolution of the
clutch, however, clutch dog 1911 re-seats in the
recess of the clutch housing and disengages the
clutch; this re-seating being possible hecause the
stud 20 is free to move to the right in aperture

Additional means are provided to insure single
cycle operations of the clear clutch, even though
the lever 348 is moved only far enough to engage
the clear clutch but not enough to be cammed
upon stud 186 to the height necessary for the
stud 120 to pass to the rear portion of aperture
350, thereby avoiding the necessity of depend-
ing on additional key movement to effect the trip
off. This mechanism includes a guide 1 {8 pivoted
to link 348 at {If, and limited in the amount
of its movement by two lugs 112 and 113. Also
included, is a roller {814 mounted on clutch re-
lease dog 1911 in the plane of the counter clear

- cam 1905 in such a manner that at each rota-
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tion of the clear clutch the high of the cam en-
gages roller 1914 and rocks dog 1911 a predeter-

‘mined distance from the periphery of the clutch.

This movément results in a downward rocking
of levers 1913 and 376 in excess of the move-
ment transmitted from key 1910 and, therefore,
results in link 348 being moved further forward
than the position into which it need be manually
moved to engage the clutch. This forward move-
ment cams link 348 up higher on stud 106 and
well above the height necessary for stud (20 to
enter the horizontal leg of the aperture 350, but
since the camming is produced by the forward
pressure of stud 120 on the front face of aperture
350 and the link 348 will tend to maintain such
pressure during the return of stud 120, no tend-
ency will exist for stud 120 to move rearwardly
into the horizontal leg of aperture 358 until the
pressure between lever 3716 and link 348 is ap-
preciably reduced.

It is for this reason that guide ({8 1s pro-
vided, und the arrangement is such that when
link 348 is cammed to the left and upwardly,
as a result of cam 1905 engaging roller 1914, guide
110 is first rocked in a counter-clockwise direc-
tion on its pivot 111 by means of stud i88. Then
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as the leftward and upward movement continues, .

the tip 108 drops irito place above the stud {08,
5o that when the parts return, link 348 does not
fall back into its initial position along the same

- path on which it moved upward, due to the tip
108 of the guide engaging the top of stud 108;
instead, it moves horizontally to the right for a
certain distance at & level higher than that neces-
sary to permit stud 120 to pass into the horizontal
leg of aperture 350. Guide 110 constrains the
rear end of link 348 to thus move to the right
for. a horizontal distance greater than that re-
quired for the link to return to the position into
which it was brought by the depression of the
key; therefore, stud 120 will be free to move
on rearwardly into the horizontal leg of aperture
350, thus dropping the clutch release dog 1911
into position to stop the clutch at the end of
the cycle,

The mechamsm just described is operated in
the same manner when actuated by the key 1910
as when actuated by lever 1804. The upper dial
clear key 1910 is secured to the top of key stem
315 (Figure 22), slidably mounted in the machine
in such a way as to be limited in its stroke by the
stationary stud 374,
in a raised position by spring 313, tensioned
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automa.tic division operation as descnbed in
detail in the aforesaid Avery Patent 2,271,240.
According to the present invention, however,
means are provided for delaying the rocking
of clutch dog 384 until the clearance operation
has been completed. )

The clear clutch controlling bell crank 376
(Figure 22) moves clockwise when the division
key is first depressed, thereby lowering the arm
400 thereof behind a lateral extension 399 of an

" interlock 893 to prevent clockwise movement of
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and normally maintained .

between studs 3174 and 312, the latter one serving -

also as a pivotal connection betwéen the lower

end of said key stem and a bhail 346, pivotally"

mounted on shaft 347. A downwardly extend-
ing arm of bail 346 is connected to the forward
end of link 348 to effect leftward movement of
said link to release clutch 1900 when key 1910 is
depressed.

- Control of automatic dipision

In the machine disclpsed in the aforesaid Avery
‘Patent 2,271,240 an automatic division opera-
tion is initiated by depressing.key 970. Rolier

814 on the stem 97! of said key normally lies in

contact with the right edge of the upper portion
of the division operating arm 875 which is pivot-
-ally mounted at 976 and urged clockwise by a
strong spring 971, Roller 974 thus prevents clock~
wise movement of arm 915 until it is moved to
substantially the position in which it is shown in
Figure 23, prior to which the key 970 will have
been depressed far enough to initiate operation of
the clear clutch as has been described.

‘When roller 874 has moved t¢ the position in
which it is shown in Figure 23, arm 915 will
be rocked clockwise by spring 977 and roller
"878 carried on arm 9715 will depress a bar 508.
pivotally mounted for parallel movement upon
a link 544 pivoted to the machine frame- at
544a and a plate 505 pivoted to the machine
" frame at 507; said bar being normally maintained
in raised position by a spring 5§10 tensioned be-
tween the lower end of link §44 and the frame. .

Depression of bar 503 carries downwardly a
link 514 pivotally mounted on plate 505 at 513
and provided with a notched lower end which is
maintained in engagement with.an ear 515 of
clutch dog 394 by a spring 516 tensioned hetween
link 514 and bar 503. Clutch dog 394, rockably
mounted on shaft 501, is normally maintained in
engagement with a notch of clutch 430 to lock
the same, by a spring 522 tensioned. between the
‘dog and the frame, but spring 977 is sufficiently
strong to overcome spring 522 and rock the dog
384 counter-clockwise upon depressmn of the
- division key 970.

The driving engagement of clutch 430 effected
by such movement of dog 394 carries on the
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said interlock and the shaft 886 to which it is
fixed. A second lever 396 (Figure 23) is also
fixed on shaft 386 and has an ear 409 adapted
to overlie the setting clutch control dog 394. . .

- The parts are shown in Figure 23 in the posi-
tion they assume when division key has been de-
pressed and the clear clutch is in approximately
its mid-cycle position, thereby locking the dog
384 against operation.

‘When the roller 974 is removed from restrain-
ing relation with the division operating arm 975,
said arm is moved clockwise by spring 871, its
roller 8719 forcing the bar 503, triangular plate
505, and link 514 downwardly until the play
is taken up between the upper shoulder of the
notch of link 5i4 and the ear $i5. The clutch
control dog 384 and the levers 396 and 393 being
restrained by arm 400, however, limit the move-
ment of link 514 and operating arm 975 to only
that amount allowed by the play between ear §15
and link ${4. When the clear clutch completes
its cycle, however, the members {8f3 and 376
are raised together with the arm 400 to free inter-
clock 393. At this time the spring 877 moves
division operating lever 975 further clockwise,
thereby imparting downward movement to link
§{4 and counter-clockwise movement to clutch
control dog 394 to effect engagement of the set-
ting clutch 430 and carry forward the division
operation as described completely in the afore-
mentioned Avery Paten} 2,271,240. .

Means are provided to insure the complete de-
pression of the division key, in case the operator
ceases t0 press upon said key when he hears the
machine begin to clear the counter register. The
division operating arm 815 is urged rearwardly
by the strong spring 977, and the connecting
linkages are- so proportioned that when the
division key is depressed far enough to initiate
the operation of the clear clutch, said key is

-forced further down -by the pressure of the

" rounded lower corner 915z of division operating

55

- 60

65

arm 8715, against the upper side of rolier 874, to
cause the complete tripping of 'the controls

' Clearance disabling mechanism

Means are provided whereby the above de-
scribed clearance operation. initiated by the di-
vision key may be eliminated, if desired, by the
depression of a disabling key. A special key can
be added to a machine requiring such an ar-
rangement, but for convenience and economy, it
is possible to utllize. one of the carriage shift
keys for this purpose, since the shift key linkage

_of the machine of the Avery Patent 2,271,240 is
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disconnected when the machine functions in di-
vision.

A complete disclosure on the carriage shitting

-mechanism may be found in the aforesaid Avery

Patent 2,271,240, but will be briefly outlined here-.
in. The two shift keys 1405 and {406 (Figure
21) are connected to pin 1409 which moves to
the right or to.the left, depending upon which key
is depressed. Said pin is embraced by the bi-
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furcated upper end of lever 1482, which rocks
shaft {485, and lever 1481 fixed thereto, thereby
imparting longitudinal movement to link 1483,
rocking movement to lever 1315 pivoted at 1376,
and so on to link 1374 and clutch centrol dog
1302 to control the shift clutch 1300.

As described hereinbefore, when the division
key is depressed lever 1026 (Figure 21) is rocked
clockwise with shaft 1256. Connected to lever
1026 is a link 1476, the other .end of which is
attached to the link {483 so that as lever 1026 is
rocked in this manner the rear end of link 1483
is forced down so that its notch 1474 becomes dis-
engaged from ear 1471 formed on the lower end
of lever {315, thereby rendering the keys (405
and (486 ineffective to initiate operation of the
shift cluteh. B ‘

“The lever (482 (Figure 24) is provided with a
downwardly extending arm on which is a lateral
extension {484 formed in such a manner as to
underlie the link 348. The arrangement is such
that when the shift key (406 is depressed con-
currently with the division key, to disengage the
normal clearance operation, the pin (409 moves
to the lef, thus imparting counter-clockwise
movement to lever (482, raising ear {484 and
the rear end of link 348 to s position in which
the horizontal leg of aperture 350 is aligned with
stud 120, When link 348 is subsequently moved
to the left by stud 105 in the manner previously
described, the horizontal part of aperture 350
merely passes over stud 120 without imparting
any motion to the bell crank 376 and no clear-

" ance operation is instituted.

Interlock

If an operator of such a machine should at-
tempt to perform the above described disabling
operation, but instead of depressing the division
key and shift key concurrently, he depresses the
shift key first and after the shift is in opera-
tion he attempts to initiate a division operation,
means are provided to make such depression in-
effective until the shift cycle is completed, sc
no damage to the machine would result. Lever
1310 (Figure 21) is pivotally attached to the
framing of the machine by stud 141 and is pro-
vided with a lug 1408 formed laterally to contact
lever 1375 above its pivot 1376 and an adjust-
able lug 1415 adapted to contact lever 13718 below

its pivot, therefore if the lever 1315 is rocked

clockwise or counter-clockwise to control a shift

. to the right or left, the lever (410 is always moved
leftwardly, carrying with it a link 1418 and forc-
ing interlock 1416 to rock clockwise ebout stud

{417 to a position in which its upper surface 1419

underlies ear (420 of the triangular plate 505.

In viewing Figure 23, it will be recalled that if

this triangular plate is restrained, the division
mechanism will be locked against operation un-

til the interlock 1416 (PFigure 21) is removed

from beneath ear 420, which will occur when
" the shift clutch control dog 1302 and centralizer
1410 is returned to the position shown in Figure
21 by spring 1375a.

It will be apparent to those skilled in the art
that both forms of the invention may be con-~
jointly used in the same machine if desired and
that the invention is not to be regarded as re-
stricted to the specific forms illustrated except

as required by the spirit of the appended claims. -

Iclaim:"

1. In a.motor driven machine of the character
described, a first cyclically operable clutch mech-
‘anism and control means for-initisting and in-
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terrupting operation thereof; a second clutch

.mechanism and control means for initiating op-

eration of said second clutch mechanism includ-
ing a spring energized member, a restraining
device for said spring energized member, inter-
lock means controlled by said first clutch mech-
anism for restraining said spring energized mem-
ber after release of said member from said re-
straining device, means controlled by said first
clutch mechanism for releasing said spring ener-
gized member from said restraining means, and
means operable by a single manual stroke for
operating the control means for initiating oper-
ation of said first clutch and releasing said spring
energized member from said restraining device.

2. In a motor driven machine of the character
described, a first cyclically operable clutch mech-
anism, confrol means for initiating operation
thereof and means operable by the motor for
interrupting operation of said clutch; a second
clutch mechanism and control means for initiating
operation of said second clutch mechanism includ-
ing a spring energized member, a restraining de-
vice for said spring energized member, interlock
means controlled by said first clutch mechanism
for restraining said spring energized member
after release of said member from said restrain-
ing device, means controlled by said first clutch
mechanism for releasing said spring energized
member from said restraining means, and means
operable by a single manual stroke for operating
the control means for initiating operation of said
first clutch and releasing said spring energized
member from said restraining device.

3. In a motor driven machine of the charac-
ter described, a first cyclically operable clutch
mechanism and control means for initiating and
interrupting operation thereof; a second clutch
mechanism and control means for initiating op-
eration of said second clutch mechanism includ-
ing a spring energized member, a resiraining de-
vice for said spring energized member, inter-
Jock means controlled by said first clutch mecha-

- nism for restraining said spring energized mem-
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5 ber after release of said member from said re-

straining device, means controlled by said first
clutch mechanism for releasing said spring en-
ergized member from said restraining means, a
depressible key, a control connection between
said key and the control means for -said first
clutch mechanism for initiating operation of
said first clutch mechanism, and a second con-
trol connection selectively operable simultane-
ously with or independently of said first men-
tioned contrel connection for releasing said
spring energized member from said restraining
device. .

4, In a motor driven machine of the charac-

ter described, a first cyclically operable clutch

mechanism, control means for initiating opera-
tion thereof and means operable by the motor
for interrupting operation of said clutch; a sec-
ond clutch mechanism and control means for
initiating operation of said second clutch mecha-
nism including & spring energized member, a re-
straining device for said spring energized mem-
ber, interlock means controlled by said first
clutch mechanism for restraining said spring

. energized member after release of said member
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from saild restraining device, means controlled
by said first clutch mechanism for releasing said
spring energized member from said restraining
means, a depressible key, a control connection
between said key and the control means for said -
first clutch mechanism for initiating operation
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of said first clutch mechanism, and a second con-
trol connection selectively operable simultane-
ously with or independently of said first men-
tioned control connection - for releasing said
spring energized member from said restraining
device. . ) o

5. In a motor driven machine of the charac-
ter described, a first cyclically operable clutch
mechanism and control means for initiating and
interrupting operation thereof; a second clutch
mechanism and control means for initisting
operation of said second clutch mechanism in-
cluding a spring energized member, a restrain-
ing device for said spring energized member, in-
terlock means controlled by said first clutch
mechanism for restraining said spring energized
member after release of said member from said

restraining device, means controlled by said first’

clutch mechanism for releasing said spring en-
ergized member from said restraining means,
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means for concurrently operating the control .

mesans for initiating operation of said first clutch
and releasing sald spring energized member
from said restraining device, and means set-
table to render the control means of said first
clutch ineffective to initiate operation thereof.

6. In a motor driven machine of the charac-
ter described, a first cyclically operable clutch
~ mechanism, control means for initiating opera-
tion thereof and means operable by the motor
for interrupting operation of said clutch; a sec-
ond clutch mechanism and control means for
initiating operation of said second clutch mecha-
nism including a spring energized member, a re-
straining device for said spring energized mem-
ber, interlock means controlled by said first
clutch mechanism for restraining said spring en-
ergized member after release of said member
from said device, means controlled by said first
clutch mechanism for releasing said spring en-
erglzed member frorma said restraining means,
means for concurrently operating the control
means for initisting operation of sald first clutch
and releasing said spring energized member from
caid restraining device, and means settable to
render the control means of said first clutch in-
effective to initiate operation thereof.

7. In g motor driven machine of the character
deseribed, the combination with a flrst cyclically
operable clutch mechanism and control means
for initiating and interrupting operation there-
of; a second clutch mechanism and control
means for initiating operation of said second
clutch mechanism including a spring energized
member, a restraining device therefor, and a
key for releasing said member from said device;
interlock means controlled by sald first clutch
mechanism for restraining said spring energized
member after release of said member from said
device by said key; and means controlled by
 said first clutch mechanism for releasing sald

" spring energized member from said restraining

means; of means actuated by said releasing key
for operating thé control means for initiating
operation of said first clutch. . : )
8. Tn a motor driven machine of the charac-
ter described, the combination with a first cycli-
cally operable clutch mechanism, control means
for initiating operation thereof and means op-
erable by the motor for interrupting operation
 of said clutch; a second clutch mechanism and
control means for initiating operation of -said
second clutch mechanism including a spring en-
- ergized member, a restraining -device therefor,
and a key for releasing said member from said

G-
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device; interlock means controlled by said first
clutch mechanism for restraining said spring en-
ergized member after release of said member
from said device by said key; and means con-
trolled by said first clutch mechanism for re-
leasing said spring energized member from said
restraining means; of means actuated by, said
releasing key for operating the control means
for initiating operation of said first clutch.

9. In a motor driven machine of the character
described, the combination with a first cyclically
operable clutch mechanism and control means
for initiating and interrupting operation thereof;
a second clutch mechanism and conirol means .
for initiating operation of said second clutch
mechanism including a spring energized member,
a restraining device therefor, and a key for re- -
leasing said member from said device; interlock
means controlied by said first ¢lutch mechanism
for restraining said spring energized -member
after release of said member from said device by
said key; and means controlled by said first
clutch mechanism for releasing said spring en-
ergized member from said restraining means; of

‘means actuated by said releasing key for operat-

ing the control means for initiating operation of
said first clutch, and means settable to render
the control means of said first clutch ineffective
to initiate operation thereof.

10. In a motor driven machine of the charac-

-ter described, the combination with a first cyeli-

cally operable clutch mechanism, control means
for initiating operation thereof and means oper-
able by the motor for interrupting opergtion of
said clutch; a second clutch mechanism and con-
trol means for initiating operation of said second
elutch mechanism including a spring energized

" member, a restraining device therefor, and a key
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for releasing said member from said device; in-

_terlock means controlled by said first clutch

mechanism for restraining said spring energized
member after release of said member from sald
device by said key; and means controlled by said
first clutch mechanism for releasing said spring
energized member from said restraining means;
of means actuated by sald releasing key for cper-
ating the control means for initiating operation
of said first clutch, and means settable to render
the control means of said first clutch ineffective
to initiate operation thereof.

11. In a motor driven machine of the character
described, the combination with a first cyclically
operable clutch mechanism and control means
for initiating and interrupting operation thereof;
a second clutch mechanism and .control means
for initiating operation of said second clutch
mechanism including a spring energized member,
a restraining device therefor, and a key for re-
leasing said member from said device; interlock
means controlled by said first clutch mechanism
for restraining said spring energized member
after release of said member from said device by
said key:; and means controlled by said first
clutch mechanism for releasing said spring ener-
gized member from said restraining means; of
means controlled by said releasing key for initi-

- ating . operation of said.first clutch, and selec-

70

75

tively adjustable means for disabling said last
named means,, '

'12. In a motor driven machine of the character
described, the comlc)lnation with a first cyclically
operable clutch mechanism, control means for in-
itating operation thereof and means operable by
the motor for interrupting operation of said
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clutch; a second clutch mechanism and control

means for initiating operation of said. second

clutch mechanism including a spring energized
member, a restraining device therefor, and a key
for releasing said member from said device; in-
terlock means controlled by said first clutch
mechanism for restraining said spring energized
member after release of said member from said
device by said key; and means controlled by said
first clutch mechanism for releasing said spring
energized member from said restraining means;
of means controlled by said releasing key for ini-
tiating operation of said first clutch, and selec-
" tively adjustable means for disabling said last
named means.

13. In a motor'driven machine of the charac-
ter described, a first cyclically operable clutch
mechanism and control means for initiating and
interrupting operation thereof; a second clutch
mechanism and control mesns for initiating op-

" eration of said second clutch mechanism includ-
ing a spring energized member, a restraining de-
vice for said spring energized member, interlock
means controlled by said first clutch mechanism
for restraining said spring energized member
after release of said member from said restrain-
ing device, means controlled by said first clutch
mechanisin for releasing said spring energized
member from said restraining means, a key oper-
able to actuate the control means for said first

clutch, a second key juxtaposed with said first

mentioned key and operable to release said spring
energized member from said restraining device;
said keys having tops disposed contiguously for
simultaneous depression by a single finger of the
operator.

14. In a motor driven machine of the character
described, having a first clutch, a second eycli-
cally operable cluteh, a first clutch control means
for engaging said first clutch, and a second clutch
control means movable from a clutch disengag-
ing position to a clitch engaging position; the
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combination of spring means for supplying power
to said first clutch control means to cause en-
gagement of said first clutch, and a key for re-
leasing said spring means, a second key juxta-
posed with said first mentioned key for moving
said second clutch control means to clutch en-
gaging position; said keys having tops disposed
contiguously for simultaneous depression by a
single finger of the operator, means responsive
to movement of said second clutch control means
to clutch engaging position for restraining op-
eration of said spring means when released by
said first mentioned key, means operable under
control of said second clutch upon conclusion of
a cycle of operation thereof for moving said sec-
ond clutch control means to clutch disengaging
position, and means responsive to said second
clutch control means upon movement thereof to
clutch disengaging position to render said re-
straining means ineffective.

15. In a motor driven machine of the char-
acter described, a first power operable mecha-
nism, a second power operable cyclic mechanism,
devices for controlling initiation of the operation
of said first mechanism, interlocking means con-
trolled by said devices for preventing operation
of said first mechanism simultaneously with op-
eration of said second mechanism, a key for
actuating said devices, means comprising a sec-
ond key juxtaposed with said first mentioned
key for initiating operation of said first mecha-
nism; said keys having tops disposed contigu-
ously for simultaneous depression by a single
finger of the operator, means operable by said
first mentioned key upon sald simultaneous de-
pression to control said interlocking means to
delay operation of said first mechanism, and
means controlled by said devices and rendered
effective thereby at the end of a cycle of opera-
tion of said second mechanism to disable the in-
terlocking means.

HAROLD T. AVERY.



