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The present invention relates to carriage shift
control mechanisms for calculating machines and
the like and more particularly concerns what is
generally known as tabulator shift mechanisms
for such machines.

Modern accounting systems require the per-
formance of many multiple or sequential calcula-
tions involving several mathematical factors of a
series of such calculations and it therefore be-
comes necessary to selectively pos‘tion the carriage
in different ordinal relations to the factors set on
the keyboard.

Prior art tabnlators such as that shown in the
Avery Patent No. 2,365 324 provide a series of
columnar tabulator keys, one of which may be
depressed to bring the carriage directly to the
position corresponding to the key depressed, or a
selected columnar tabulator key may be latched
down so that the carriage will invariably return
to the selected position upon depression of a tab-
ulator initiating key.

Other prior art tabulators such as that shown
in the Dustin Patent No. 2,428,206 provide a series
of tabulator keys, any number of which may be
depressed simultaneously and latched down
whereby devression of the tabulator initiating key
will bring the carriage to a position corresponding
to one of the tabulator keys which is latched down,
while a second depression of the same initiating
key will bring the carriage to a second position
corresponding to another such tabulator key.
The above mechanism, however, exercises con-
trol over the shifting mechanism during carriage
movement in only one direction and invariably
stops the carriage in the position corresponding
to the latched tabulator key during the carriage
shifting movement in that one direction.

The calculating machine in connection with
which the present invention is disclosed includes
two shift direction keys and related mechanism
described and claimed in an Avery Patent No.
2,216,659 which keys control the direction in
which the carriazge is shifted during multiplica~
tion calculations. These same two keys are uti-
lized in the present invention to control and de-
termine the direction of a carriage movement
during a tabulater shift which is opposite to the
direction of the carriage shifting movement dur-
in~ a mulfiplication calculation. The columnar
tahulater keys and related mechanism of the
present invention are therefore arranged to ter-
minate a tabulator shifting operation in e‘ther

4 Claims, (Cl. 235—63)
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direction and to thus bring the carriage to a .

selected positicn from either direction.
The present invention also includes mechanjsm

55

; - 2

which is operable by either end columnar tabu-
lator key to render any intermediate key ineffec-
tive. to stop the carriage in the. porition corre-
sponding to the intermediate key depressed, so
that regardless of which one or how many tabu-
lator keys are depressed the carriage may be re-
turned to either end position and it may do so
without disturbing the setting of the intermediate
tabulator keys. A calculation may then be per-
formed and the carriage shifted from either end
position to a selected intermediate position under
the control of the undisturbed tabulat~r key or
keys. If desired, thecarriage may then be shifted
to another selected intermediate positon by a
second depression of the tabulator initiating key.

The present invention is therefore based upon
the principle of alternatively controlling the tab-
ulator shifting mechanism by one or more of the
tabulator keys which may be set and latched down
in advance of a series of calculations, so that
following each calculation of the series the car-
riage may be shifted in either direction to one or
more selected intermediate positions or to either
end position. One calculation after another may
therefore be performed in the various pos-tions of
the carriage without having to change the tabu-
lator setting.

In order to illustrate the extent to which the
advantages may be realized by application of this
principle according to the present invention, it is
disclosed herein as embodied in the commercially
known Marchant calculating machine as shown
and described in the Avery Patent No. 2,271,240,
but while the above principle is applied to a ma-
chine having a transversely shiftable register car-
riage it is equally applicable to a machine having
a stat'onary register with transversely shiftable
actuating or transmission mechanism for the
register or any equivalent shifting mechanism for
associating the factor entering means with suc-
cessive denominational orders of the register.

It is therefore g general object of the invention
to control the shifting movement of the carriage
in either directicn to any one or more of a series
of carriage positions. )

It is a further object to establish a plurality
of tabulator settings for controlling the move-
ment of the carriage to a corresponding plurality
of carriage positicns and to supersede such tabu-
lator settings and selectively control movement of
the carriage through said plurality of positions
to either end position. :

It is a further object o establish a tabulator
setting corresponding to a given carriage position
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3 . .

and to control movement of the carriage through
said glven position to another carriage position
without disturbing the tabulator setting. :

It is a further object of the invention to select
the direction in which the carriage is to be shifted
for tabulation of the carriage to a given position
and to control movement of the carriage to either
end position regardless of the direction selected
for such tabulation. ’ .

Other objects and advantages of the invention
will be apparent from the following description
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of the preferred embodiment thereof, as illus-

trated in the accompanying drawings, in which:

Fig. 1 is a top exterior view of a calculating
machine embodying the present invention show-
ing the tabulator keys and part of the tabulator
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mechanism for controlling the carriage shifting _

mechanism.

Fig. 2 Is a fragmentary side view taken from
the left showing a portion of the driving means
from the carriage to the tabulator mechanism.

Fig. 3 is a side elevation as viewed from the
right, illustrating the shift mechanism, means for
presetting the direction of shift, and a portion
of the mechanism for terminating a shift of the
carriage in end position.

Fig. 4 is a right side view showing an inter-
mediate tabulator key and means for initiating
a tabulator shift,

Fig. 5 is a right side view of the shift terminat-
. Ing mechanism effected by an intermediate
tabulator key.

Fig. 6 is an enlarged detail view of part of the
mechanism of Fig. 5 taken from the front of the
machine showing the traveling tabulator tripping
member and the worm drive therefor.

. Fig. 7 is an enlarged bottom view of the mecha-
nism shown in Fig. 6.

Fig. 8 is a right side view showing a portion
of the mechanism for terminating a shift of the
carriage in end position. i

Fig. 9 is a right side view of the right end
tabulator key and the mechanism for insuring
a left tabulator shift.

Fig. 10 is a detail view taken from the front
of the machine showing the latch controlled by
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the right erd key for preventing the termination

of a shift in an intermediate position.

Fig. 11 is a right side view of the left end
tabulator key and the mechanism for Insuring a
right tabulator shift. '
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Fig. 12 is a detalil view taken from the front

of part of the mechanism of Fig. 11 showing the
latch controlled by the left end tabulator key for
preventing the termination of a shift in an inter-
mediate position.

Carriage shifting mechanism

The éarriage shifting mechanism in connection
with which the present invention is disclosed in-

60

cludes a transmission mechanism deriving its -

power from an electric motor not shown and a
shift clutch and reversing mechanism disclosed
and claimed in Avery et al. Patent No. 2,162,238
issued June 13, 1939, .

This shift clutch 10 shown in Fig. 3 is of the
ratchet type and is normally held in disengaged
condition by a clutch dog 50. When the clutch
dog. is rocked toward the left as viewed in Fig. 3
by a mechanism described hereinafter the clutch
becomes engaged in a manner described in said
patent and rotates in clockwise direction. The
shift clutch 10 is what is known as a full revolu-
tion clutch which is capable of being disengaged
only after one or more full revolutions thereof.

75

It the clutch dog 80 is released immediately after
it is rocked toward the left, a spring B8a urges
the dog toward the right against the periphery
of the clutch disc 12, which holds the clutch dog
50 in its clutch engaging position throughout the
cycle. Near the end of the full revolution cycle
an ear 81 on the clutch dog drops into a notch
12a of the disc and thus causes disengagement
of the clutch after it has completed one full
revolution. If the clutch dog 88 is held in clutch
engaging position by the shift controlling mecha-
nism described hereinafter, the clutch will con-
tinue to rotate through éne or more cycles and
drive the carriage through one or ‘more of its
operating positions until the clutch is permitted
to disengage.

A spline reversing unit also described in said
patents is interposed between the cluteh 10 and
the carriage so that rotation of the clutch in one
direction may drive the carriage in either of two
opposite directions. The reversing unit includes
& collar 34 which is moved toward the left or right
as viewed from the front of the machine so as
to effect a driving connection from the clutch
through gears 35 and 40 to the shaft 183! or
through the reverse gear 36 and gears 35 and
40 to the same shaft. The shaft 1331 is thus
driven in two opposite directions in accordance
with the setting of the reverse unit and through
suitable gearing shown In the last mentioned
patent drives the vertical shaft 334 in either of
two directions. Secured to the upper end of
shaft 334 is a disc 335 upon which is mounted
rollers 332 meshing with a rack 330 mounted on
the carriage, the rollers successively engaging the
teeth of the rack in such a manner as to shift
the carriage toward the left or right, depending
upon which direction the shaft 384 is rotated.

Carriage shift control mechanism

Means are provided whereby the depression of
any one of the tabulator keys 200, 2004, 2000, or
220 (Fig. 1) will shift the collar 34 (Fig. 3) to
one or the other of its effective positions, and
cause engagement of the shift clutch 10 in order
to shift the carriage in the desired direction.

This means includes a control lever 250 which
is rockable in a clockwise or counter-clockwise
direction from the intermediate position shown
in Fig. 3. Member 250 is fixed to a shaft (485
which carries a lever {481 so that the latter lever
is rocked clockwise or counter-clockwise with
member 250. A link 1483 is connected at its left
end to the lower end of lever 1481 and is provided
with a notch 1474 at its right end to embrace
an ear 1471 formed on the lower end of a lever
1315 which is mounted for free rocking move-
ment upon g shaft 1376.

The upper end of lever 1315 is pivotally con-
nected by a stud 1375a to a link 1374 which is
blvotally secured at its other end to a clutch con-
trol member 60 pivoted at 1301, and provided
with two fingers 62 and 63 which engage oppo-
site beveled sides of collar 34.

The control lever 250 is rocked in either a
clockwise or counter-clockwise direction from the
position shown in Fig. 3, depending upon which
one of the aforementioned tabulator keys is
depressed. If lever 250 is rocked clockwise, it will
cause lever (481 to also be rocked in this direc-
tion and by means of link 1483, lever 1315 and
Iink 1374 will rock member 88 clockwise and
thereby lower finger 83 upon the beveled right
side of collar 34 as viewed from the front of the
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machine, and force the collar toward the left

along a shaft (308 so as to position the reversing.

spline for a rightward carriage shifting move-
ment as fully disclosed in the aforementioned
Avery Patent No. 2,162,238. If the control lever
250 is rocked in a counter-clockwise direction,
the member 60 will also be rocked counter-clock-
wise and press the finger 62 against the beveled
left side of collar 34 to slide the collar toward
the right in position for a leftward carriage
shifting movement, . .

Member 60 is also provided with an angular
slot 8f embracing a stud 52 of control dog 50
pivotally mounted on shaft 1351. As the lever
60 is being rocked in either direction from its
central position, the stud 52 is forced into either
extreme end of the slot 61 to thereby rock the
control dog 50 toward the left to clutch engaging
position. The collar 34 is thus set for determin-
ing the direction of the carriage shift, at the
same time the clutch control dog 50 is rocked
to cause engagement of the shift clutch {0.
When the clutch becomes engaged, it remains
in engagement until the carriage reaches a se-
lected position. The shift control member 60
and control dog 50 are released slightly in ad-
vance of the full cycle position of the clutch and
the corresponding selected carriage position, but
the periphery of the disc holds the member 60
and dog 50 in their clutch engaging positions
unti] the clutch reaches its full cycle position.

In the full cycle position of the clutch, the ear
51 of clutch dog 50 is disposed within the notch
12a of the disc 12 thereby locking the disc and
the shift drive train in full eycle position, cen-
tralizing the member 60, returning the collar 34
to normal position, and also. returning the lever
250 to normal position by means of the linkage
1374, 1315, 1483, and 1481.

Tabulator selection keys

The ten tabulator keys, 200, 200a, and 200D
(Fig. 1) correspond to the ten respective positions
of the carriage, and the tabulator mechanism
described hereinafter is set or controlled by any
one or more of the keys depressed to determine
the position or positions to which the carriage
will be shifted. The right end or #1 tabulator
key 200a causes or altérnatively controls a car-
riage shift toward the left to bring the right end
or #1 counter dial {874 under the indicator 1815
and into operative position to be actuated by
the counter actuating mechanism. In such car-
riage position the ten rightmost accumulator
dials 318 stand in position for operation under
control of the ten respective rows of numeral keys
100. Conversely the left end or #10 tabulator
key 200b causes or alternatively controls a car-
riage shift toward the right to bring the #10 or
leftmost counter dial (814a into operative posi-
tion, and the ten leftmost active accumulator
dials into operative position with respect to the
keyboard; while the intermediate tabulator keys
#2 to #9 inclusive cause or control the carriage
shift in either direction to the respectively num-
bered carriage positions, the carriage being shown
in Fig. 1 in its #8 position as indicated by the
arrow 1815.

Each of the intermediate tabulator keys in-
cludes a key stem 201 (Fig. 4) which is guided
for up and down sliding movement in the frame
{801 which supports the numeral keys 160, and
abuts the top of a tabulator sub-key stem 202.
The latter stem is guided for up and down sliding
movement in a second key frame 208 and is pro-
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vided with a spring 205 which urges the two key
stems to the normal raised position shown in
Pig. 4. o

The sub keystem of each of the intermediate

. tabulator keys 200 is provided with an extrusion

209 (Figs. 4 and 5) which cooperates with a lock
bar 213 in a way described in full in an Avery
Patent No. 2,365,324, dated December 19, 1944,
so that when any of the keys is partially de-
pressed to the position shown in Fig. 5 the lock
bar will Jock the keys in such partially depressed
position. ' If a second key is similarly depressed,
it will become locked by the lock bar and con-
currently release the first key from depressed
position. There are no interlocks provided be-
tween the keys as shown in the last mentioned
Avery patent and therefore two or more of the
keys can be depressed simultaneously and latched
in depressed position. ;

When keys 200 are in raised position (Fig. 4),
the lower tip of the sub-key stems 202 are out
of the path of a carriage position element 70
(Fig. 5) which travels in synchronism with the
carriage, but when a key is depressed, the sub-
key stem is positioned in the path of the bail,
and by means of a shift terminating mechanism
to be described hereinafter, terminates the car-
riage shifting operation when parts of the ele-
ment 10 engage the sub-key stem, thereby stop-
ping the carriage in the position corresponding
to the key depressed.

The keys 200 may also be utilized for initiating
a shift as will be described hereinafter by de-
pressing the keys beyond their latched position.
However, the full depression of a key from its
latched position will not disturb the setting of
any other latched keys and said key will return
to its latched position when released by the
operator,

The left end tabulator key 200b (Figs. 1 and
11) is provided for two purposes; namely, to
initiate a shift of the carriage to its right end
position and to release all other keys from latched
position. The sub-key stem 204 is accordingly
provided with an extrusion 209a which differs
from the extrusions of the intermediate keys
and is of such shape that when the key 200b is
fully depressed, which is beyond the shift initiat-
ing position, it will move the lock bar 213 and
release all latched intermediate keys, but cannot
become latched itself. . ,

In order that the operator may initiate a shift
described above, but without releasing the other
tabulator keys which are latched in their par-
tially depressed position, the key 208b may be
partially depressed against the rather light pres-
sure of spring 205 (Fig. 11) to initiate the shift,
but further depression is resisted by a relatively
stronger spring 235c. If, however, the operator
also wishes to release the other keys he may ap-
ply an extra pressure to the key whereupon the
stronger spring will yield to permit the full de-
pression of the key to release the other iatched
keys.

The right end tabulator key 200a. (Figs. 1 and
9) is solely for the purpose of initiating a shift
of the carriage to its left end position. The con-
struction of this key and related mechanism is
such that its depression will not release any
latched intermediate tabulator keys 200.

Tabulator control mechanism

Since the carriage is situated at the rear of
the machine, and the tabulator keys which con-
trol the position to which the carriage is to be
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shifted, are situated at the front of the machine,
a carriage position element is mounted for trans-
verse movement relative to said keys and the
power for such movement is derived from the
carriage so that the position element always
moves in synchronism with the carriage and at
all times assumes the position which character-
izes the corresponding position of the carriage.

The driving mechanism from the carriage to
the position element includes a rack 340 (Fig. 2),
attached to the carriage 350, and having down-
wardly protruding teeth adapted to engage a spur
gear 341 which is secured to the upper end of a
shaft 342 supported by brackets on the machine
frame. A bevel gear 343 (Fig. 1) is fixed to the
lower end of said shaft and meshes with a second
bevel gear 344 fixed to the left end of a worm
shaft 2715 which extends across the tabulator
section of the machine.

The carriage position element 10 (Fig. 1) is
mounted upon the worm shaft 215 and includes
a worm nut 212 (Fig. 6) which has an inwardly
depending stud that engages the groove 21b6a of
the worm shaft. 'This nut is also provided with
an arm 213 (Figs. 5 and 6) having a bifurcated
tip which embraces a flange of the tabulator key
section frame 208, thereby preventing rotation of
the nut and causing a transverse movement of
the nut upon rotation of the worm shaft 278.
Thus, any movement imparted to the carriage
350 also imparts a corresponding transverse
movement to the worm nut 272 and the position
element in a direction opposite to that of the
carriage, the position element being so positioned
that when the carriage is in its extreme left end
position, the element is at its right end position
on the worm shaft in operative relation to the
right end tabulator key, whereas when the car-
riage is in its extreme right end position the
position element is in its extreme left position in
operative relation to the left end tabulator key.
Similarly, when the carriage is in an intermediate
position such as the #8 position shown in Fig. 1,
the position element 10 is in operative relation
to the #8 tab key. 4

A bail 71 which composes the body of the car-
riage position element 70 is journaled upon the
shaft 215 and embraces the worm nut 212 so that
the element will travel along the shaft with the
worm nut. The bail is not integral with the nut,
however, and is free to rock a limited amount
clockwise or counter-clockwise about the axis of
the shaft. A torsion spring 72 is anchored at
one of its ends to the guiding arm 213 of the
nut while the other end of the spring is anchored
to the flange of the bail to thereby urge the latter
in a clockwise direction about said shaft, such
clockwise movement being limited by an ear 13
of the bail riding along the edge of the lower
flange of the tabulator key section frame 208
(Fig. 5).

Two tripper levers 15 and 16 (Figs. 6 and 7)
are pivotally mounted on the bail of the carriage
position element 10 by means of respective pivot
studs 17T and TTa. 'The levers are spring urged
in opposite directions by a common spring 78
and are limited in such direction by an ear T4

formed on bail Tl to normally locate the levers
"'in the position shown in Fig. 7, wherein their
surfaces 15a¢ and b, and 16a and b may engage
a stem 202 of a depressed tabulator key in a
manner described below.

If a tabulator key to the left of the position
element is depressed such as the one associated
with the sub key stem 202: (Fig. 7), and a shift
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is initiated which moves the position element
toward the left, the cam surface 18a will engage -
the key stem 202: and rock the control member
downwardly as viewed in Fig. 7 to terminate the
shifting operation in a manner described here-
inafter, whereas if a key to the right, such as
the one associated with key stem 2023 is depressed
and if an opposite shift is initiated the position
element moves toward the right, whereupon the
cam surface 16a will engage the latter key stem
and rock the position element down. If on the
other hand the key stem 202; is depressed and
the carriage is brought to the corresponding po-
sition, the position element assumes the position
shown in Fig. 7, If the carriage is then shifted
out of this position in either direction, surfaces
1650 and T16b respectively will engage the key
stem 2022, but the spring 78 will yield and per-
mit the respective tripper lever to rock about its
pivot T1 or T7a without rocking the position ele-
ment to shift terminating position. The tripper
lever will thus pass by a depressed key without ter-
minating the shifting operation and the carriage
will shift without interruption to the position
corresponding to the second key depressed or to
an end position. ’

Shift directional control mechanism

The Marchant calculating machine in con-
nection with which the present invention is dis-
closed, includes two shift direction control keys
1201 and 1202 (Figs. 1 and 3) which control the
automatic shifting mechanism to shift the car-
rlage toward the left or right respectively during
multiplication calculations as described in detail
in the aforementioned Avery Patent No. 2,218,659,
The tabulator shift direction control mechanism
is also controlled by these keys so that a tabu-
lator shift is opposite to the direction of the shift
during multiplication.

The above shift direction control mechanism
includes a lever 1231 (Figs. 3 and 9) which is
pivotally mounted on g shaft 12(§ and secured
to a second lever 1214 by means of a stud 1238
so that the two levers compose a unit which is
mounted for limited rocking movement upon
shaft (215. The lower end of arm (237 has a
bifurcated tip which embraces a stud 109 of a
T member 102 that is pivotally connected by
means of a stud 293 to the lower end of a tabu-
lator shift starting member 252 (Figs. 4 and 9).

Since it is customary to perform multiplication
beginning with the leftmost multiplier digit the
shift direction control mechanism is spring urged
into condition for causing a leftward carriage
shift during multiplication and a rightward car-
riage shift during tabulation when both keys -
1201 and 1202 are in their raised position. A
spring 1240 is therefore connected between a lobe
{237ac on lever 1237 thus urging the lever 1237
downwardly and the T member (02 toward the
right as shown in Fig. 9 so that the arm 104 of
the T member overlies an ear 250a of the shift
operating lever 250. When the T member is.
lowered by the tabulator shift initiating mecha-
nism to be described hereinafter, the arm 104

"will contact ear 250a and rock the member 258
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in a clockwise direction to cause a rightward
shift of the carriage.

If multiplication is to be performed (back-
ward), starting with the rightmost multiplier
digit, the operator may depress the key 1202
which' conditions the shift direction control
mechanism for a carriage shift toward the right
during multiplication as indicated by the arrow
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on key 1202 (Pig. 1), and in so doing changes the
setting of the T member so that the tabulator
shift will return the carriage toward the left.

"The mechanism which effects this change in
the setting of the shift direction controls ia-
cludes an ear (210 on the key 1202 (Fig. 3) which,
upon depression of the key, engages the left arm
of a lever 1280 and rocks the same counter-clock-
wise about its pivot. The right arm of lever 1280
engages a lever 1280 which is freely pivoted on
shaft 1215 and connected to the levers {214 and
1237 by means of a spring 1282 connected be-
tween stud 1238 and an ear 1281 on lever 1280.
Consequently, depression of key 1202 rocks lever
1237 clockwise which moves the T member (02
toward the left as shown by dotted lines in Fig. 9,
wherein the arm 103 overlies an ear 250b of the
shift control lever 280 so that downward move-

2,508,891

10
rock the starting lever downwardly, collapsing
the. toggle. The lowering of starting lever 262
pulls the T member 102 downwardly and in so
doing causes one of its arms 103 or 104 to contact

. ear 250b or 280a (¥Fig. 3) of control lever 250,

rocking it in either a clockwise or counter-clock~
wise directioni to effect the operation of the car-

' riage shift control mechanism previously de-
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ment of the T member for initiating a tabulator -

shift will rock the lever 250 counter-clockwise
to cause a leftward tabulator shift.

Concurrently, the depression of key 1202 rocks
the lever {214 downwardly to control a rightward
carriage shift during multiplication. The posi-
tioning of lever 1214 as described above positions
a member {383 which although slightly differ-
ent in form corresponds to a member of the same
number in a Jessup et al. Patent No. 2,335,282
and engages an ear 1384 or {217 in & manner de-
scribed in said patent to initiate an automatic
carriage shift toward the left or right respec-
tively during a multiplying operation.

Tabulator shift initiating mechanism

The tabulator\keys 200, 200q, or 200b may be
used to initiate a shift in the following manner.
Full depression of any of said keys moves the

bottom of the key stem into contact with the
turned-up edge of a bail 235 (Fig. 4) extending

across the tabulator section of the machine and
in so doing rocks the bail about its pivot studs
236 secured to the machine frame. Pivotally
mounted on one end of the bail by means of a
stud 233 is a trigger 243 urged in a clockwise di-
rection by a torsion spring 234 and restrained in
such direction by an arm 243a of the trigger con-
tacting a sleeve on a shaft 246. A shoulder
formed on this trigger underlies and is adapted
to engage an ear 244 of a latch 240, Latch 240 is
pivoted on a shaft 285 and is normally urged
clockwise by a tension spring 240c extending be-
tween a starting lever 252 and the latch so as to
hold a shoulder 240b on the under edge of 240
in latching engagement with an ear 245 of a
toggle link 247 pivotally mounted on shaft 246.
A second link 248 also comprising the toggle joint
is connected to link 247 by means of a stud 249
and is connected to starting lever 252 by means
of a stud 25! situated in an elongated hole in
the starting lever. Lever 252 is freely pivoted
on a frame stud 253 and is urged downwardly
by means of a relatively strong spring 254 ten-
sioned between the upper arm of the lever and
the machine frame.

The stud 249 is slightly to the right as viewed
in Fig. 4 of a line passing through the axes of
studs 246 and 251, and the toggle therefore tends
to collapse under pressure of spring 254, but this
is normally prevented by the latch 240. When-
ever the bail 235 is rocked counter-clockwise, the
shoulder of trigger 243 engages the ear 244 and
rocks the latch counter-clockwise against the
action of spring 240a and thereby releases shoul-
der 240b from ear 245 to enable spring 254 -to
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scribed. :

Secured to the lever 280 (Fig. 5) is a plate {51
carrying a roller 153 which normally is positioned
opposite the face of an ear 182 of a latch 150
pivotally mounted on shaft 246 and spring urged
clockwise by a torsion spring i54. The ear (52
is normally held a short distance away from the
roller 153 by an ear 188 of a second latch 156
(Fig. 8) so as to permit freedom of movement
of the shift operating member 250. When the
starting member 282 (Fig. 4) is released and
moved downwardly it carries the T member 102
with it and in so doing the latter member rocks
the lever 250 (Fig. 5) clockwise or counter-clock-
wise and consequently moves the roller {83 above
or below the ear 152. Slightly thereafter the
far end of stud 293 (Fig. 4) engages the curved
surface (56a of latch 156 (Fig. 8) and thus re-
leases latch 150 from restraint of ear {58 where-
upon the ear 152 moves above or below the roller
153 and maintains the member 256 in shift op-
erating position until latch 150 is tripped by the
shift terminating mechanism described herein-
after.

The starting lever 252 is automatically re-

 cocked' to its normal position shown in Fig. 4

9. during the first cycle of operation of shift clutch

{0 by mechanism fully disclosed in the afore-

- mentioned Patent Number 2,365,324,

60

70

78

The key 220 (Fig. 1) may also be used to ini-
tiate a tabulator shifting operation. Depression
of this key rocks the bail 235 which, although in
slightly different form, corresponds to the bail
of the same number in the above patent and
operates in the same way as described therein
to initiate a tabulator shifting operation. The
purpose of key 220 is to provide a conveniently
positioned key for initiating a tabulator shift
to the predetermined carriage position or posi-
tions without requiring the attention of the op-

" erator to select the particular column tab key

corresponding to the desired carriage position
each time a tabulator operation is to be initiated.

Tabulator shift terminating mechanism

The tabulator shift terminating mechanism is
operable to stop the carriage in an intermediate
position corresponding to a column tab key de-
pressed or the nearest one of a plurality of keys
depressed, whether initiated by an intermediate
key or by the key 220. If the shift is initiated
by an end tabulator key, however, a depressed
intermediate key is ineffective to terminate the
shifting operation and the carriage is thus
brought to the respective end position.

The mechanism provided for terminating the
shift when the carriage reaches a selected inter-
mediate position includes a bail ti§ (Fig. 5)
which extends across the tabulator section of
the machine and is supported for free rocking
movement upon two pivot studs 236. A bracket
{116 is secured to the bail 115 and a tension spring
113 connected between the bracket and the ma-
chine frame urges the bail counter-clockwise
about its pivot. A portion of the machine frame
not shown blocks an upturned ear (12 of the
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bracket and thus limits the counter-clockwise
movement of the bail {15 to the position shown.

An angle shaped bail 110 (Figs. 5 and 9) is
carried by the bail {15 and is mounted upon pivot
points 109 in the end flanges of the latter bail
to permit independent rocking movement of bail
110 about the pivot points 109. A spring 108
(Fig. 9) compressed between the bracket {16 of

“ bail 11§ and the upturned flange of bail {10 urges
the latter counter-clockwise about pivots 109. A
hook shaped extension 107 (Fig. 5) limits the
counter-clockwise: movement of bail {10 to the
position shown, in which position the forward
edge 110a of the substantially horizontal flange
of bail 110 lies adjacent the roller 18 carried by
the previously described carriage position ele-
ment 10.

When a carriage shifting operation is initiated
the element 70 (Figs. 5, 6, and 7) travels along
the worm shaft as described hereinbefore, and
when the leading tripper lever 15 or 16, as the
case may be, contacts the key stem of a de-
pressed tabulator key, the camming surface 15a

..or T6a rocks the element 10 counter-clockwise.

If the shift is initiated by an intermediate tabu-

lator key or the key 220, but not by an end tabu-
lator key 200a or 200b, the bail 110 remains in
the angular position shown with respect to the
bail 1t5 so that the rocking movement of
element 70 carries the roller 19 rearwardly or to-
ward the right as viewed in Fig. 5 against the
edge 110a of bail (10. The line of force, at the
point of contact of the roller against the bail
is slightly below the pivotal points 109 so that
this bail 110 functions in this instance, as though

10
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it were an integral part of bail 115 upon which -

it is mounted; therefore, the rocking of element
10 rocks the bail 115 about its pivots 286, In so
doing, an ear 17 of bracket {16 engages a nose
187 of latch 150 and trips the latch thereby free-
ing the member 250 (Fig. 5) and permitting the
shift control dog 50 (Fig. 3) to be returned to
its clutch disengaging position under the ten-
sion of spring 50a.

The above tripping operation occurs during
substantially the mid portion of the shift cycle,
but since the shift clutch is a full revolution clutch
it does not disengage until the end of the cur-
rent shift cycle; therefore, the carriage continues
moving until it reaches the next operating posi-
tion. During such movement the tripper lever 15
or 16 moves past the depressed tabulator key to
the position shown in Fig. 7, thereby permitting
the return of the carriage position element 70 and
the shift terminating bail ({8 to their normal
positions shown in Fig. 5. The latch 150 (Fig. 8)
will thus be free to operate upon initiation of an-
other tabulator shifting operation. :

When a tabulator shifting operation is ini-
tiated by an end tabulator key 200a or 200b
or by the master key 220 (Fig. 1) with none of
the intermediate keys 200 depressed, mechanism
fully described in the aforementioned Jessup et
al. Patent No. 2,235,282 becomes effective to ter-
minate the shifting operation when the carriage
reaches either end position. This mechanism in-
cludes a bail 361 (Fig. 3), corresponding to the
part of the same number in said patent, which
bail is brought into action by the carriage shift-
ing mechanism with the carriage in an end posi-
tion and actuates a lever 315 (Fig. 8) in a man-
ner disclosed fully in said patent, thereby trip-
ping the latch 150 and terminating the carriage
shifting operation.
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Control by right end key for insuring a left
tabulator shift

The shift control key 1201 (Fig. 1) is effective
upon depression thereof to condition the shift
direction control mechanism for a right tabu-
lator shift if and when the shift is initiated by
the key 220 or by an intermediate tabulator key.
If, however, the shift is initiated by the right end
tabulator key 200q, the latter key supersedes the
conditioning of the direction control mechanism
and sets the same for a left tabulator shift even
though the key 1201 remains latched down. This
left shift condition is maintained only for the du-
ration of the shifting operation which is initiated
by the key 200a and upon termination of such
shifting operation with the carriage in the left-
end position, the direction control mechanism re-
turns to its right shift condition under control
of key 1201. The key 200z also renders any de-
pressed intermediate tabulator key ineffective to
terminate a shifting operation so that the car-
riage will pass through the position correspond-
ing to the intermediate key depressed and shift
directly to the left end position. .

Upon depression of the key 1201 (Figs. 1 and 3)
for conditioning the shift control mechanism for
a leftward carriage shift during multiplication, an
ear 1207 on the stem of key 1201 cams a lock bar
1208 toward the right thereby releasing ears 1209 -
or {210 of the keys 1200 or 1202 respectively from
restraint of the lock bar, so as to permit the
latter keys to rise in a manner described in the
aforementioned Jessup et al. patent. If the key
1202 were the one so released, the ear 1210 upon
rising would release levers 1290 and 1280 and
permit the spring (240 to pull the lever 1231
downwardly, setting the T member 102 in the
position shown in Fig. 9, wherein it conditions
the tabulator mechanism for a rightward carriage
shifting operation which may be initiated by de-
pression of either the key 220 or an intermediate
tab key 200,

If instead of returning the carriage toward the
right by depression of the key 220, for example,
the operator wishes to shift the carriage to its
left end position without disturbing-the setting
of control key 1201 and/or a depressed interme-
diate tabulator key 200, then the right end key
200z may be depressed. The sub. key stem 203
of the key 200a (Fig. 9) is provided with an arm
203a which overlies an ear 8( of a lever 80, piv-
otally mounted on frame  -stud 253 and spring
urged clockwise by a tension spring 82 connected
between an upper arm of lever 80 and the ma-
chine frame. An upwardly extending bifurcated
arm 83 of lever 80 embraces the tip of an arm
1238 of lever 1237 so that depression of key 200a
rocks the lever 80 counter-clockwise and raises
lever 1237 against the tension of spring 1240,
thereby setting the T member to its dotted line
position shown in Fig. 9 in which position it con-
ditions the tabulator shift initiating mechanism
for a left carriage shift.

The above conditioning operation occurs dur-
ing the early part of the depression of key 200a, -
and after the direction control mechanism is sst .
thereby, the bottom of the key stem rocks the
ball 235 counter-clockwise to initiate a tabulator
shift In a manner described hereinbefore.

The mechanism which is responsive to de-
pression of key 200a for rendering an interme-
diate tabulator key 200 ineffective to terminate
the shifting operation includes a downwardly ex-
tending arm 84 (Fig. 9) of lever 80. The up-
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turned flange of bail lll Hes in the path of arm
84 so that counter-clockwise rocking of lever 88
and arm 84 rocks the bail clockwise on its pivot
189 thus moving the forward edge ii8a of the
bail upwardly and out of the path of the roller 19
which is carried by the carriage position element
18 described hereinbefore. As the element trav-
els along the worm shaft during the carriage
shifting operation and engages the stem 202 (Fig.
5) of an intermediate tabulator key which may
be depressed, and is consequently rocked counter-
clockwise thereby, the roller 19 passes idly un-

derneath the bail |i# without rocking the shift

terminating bail 118 as described hereinbefore.
The carriage thus passes through all interme-

diate carriage positions regardless of which one -

or how many intermediate tabulator keys are de-
pressed. It will be noted further that the sub
key stem 203 (Fig. 9) of key 200a does not have
an extrusion 209 (Pigs. 5 and 11) as do the inter-
mediate keys 200 and the left end key 200b,
therefore, the depression of key 200a does not
effect the lock bar 213 and consequently does not
release any of the other tabulator keys 200 which
may be latched down.

Calculating machine operators normally de-
press a tabulator key only instantaneously to ini-
tiate a tabular shift; therefore, means are pro-
vided to maintain the setting of lever 80 (Fig. 9)
for the duration of the carriage shifting opera-
tion so as to retain the bail 110 in disabled con-
dition after the operator releases the key, the
lever 80 and related mechanism being released
for return to normal condition when the carriage
reaches its end position. This means includes a
bushing 86 (Fig. 10) which is journalled for free
sliding movement upon the worm shaft 215 and
urged toward the left by a spring 88, compressed
between the machine frame and an annular bev-
eled rim 87 on the bushing. The downwardly
extending arm 84 (Fig. 9) which disables the bail
{10 normally lies adjacent the left face of the rim
81 (Fig. 10) and blocks leftward movement of
the same. When the lever 80 is rocked by key
200a as described above and the arm 84 moves

upwardly and toward the right as viewed in Fig. -

9, it moves out of the path of rim 81 and permits
the spring 88 to slide. the same toward-the left
to a position underlying the arm 84. In this
position the rim blocks the return of the arm 84
and lever 80 after the operator releases the key
200a.

During the shifting movement of the carriage
toward the left in response to depression of key
200a, the carriage position element 70 travels
rightwardly along the worm shaft 275 and as the
carriage approaches left end position, the right-
hand flange of element 10 (Fig. 10) engages the
left face of bushing 86 and slides the same toward
the right against the force of spring 88 to the
position shown, thus removing rim 87 from un-
derneath arm 84 and permitting the spring 82 to
return the lever 80 to the normal position shown
~in Fig. 9. The ball 110 is thus permitted to re-
turn to its normal operative position and-the T
member 102 and lever {237 are permitted to re-

turn to the position shown, under tensmn of

spring 1240.

Control by left end key for insuring a right tabu-
lator shift

If the key 1202 (Fig. 1) Is depressed and the

shift control miechanism is thus conditioned for

a rightward shift during multiplication and a
leftward tabulator shift, the T member 102 is set

14
to the position shown in Pig. 11. The lett end
tabulator key 2000 may be depressed to super-
sede this leftward tabulator shift setting by con-
ditioning the T member for controlling a right-

s ward shift. The key 2000 also renders the inter-
mediate tabulator keys ineffective to terminate a
shifting operation, and initiates a tabulator shift-
ing operation either with or without releasing the
intermediate tabulator keys from depressed posi-

10 tion as described hereinbefore.

The mechanism which sets the T member for

a rightward tabulator shift includes a lever 90

(Pig. 11) f{reely pivoted on the stud 92 and

‘urged clockwise by a spring 93. A left arm 8l

15 of lever 80 underlies an arm 204a of the left

end sub key stem 204, while the right arm of

- lever 90 carries a stud 95 which underlies the

left arm of a bellcrank 96. This bellcrank is
keyed to the left end cf a shaft 285, while a

20 lever 98 is keyed to the right end of the same

shaft. A spring 871 connected between an arm

98a and the machine frame urges the bellerank

96, shaft 285, and lever 98 counter-clockwise,

such’ movement being limited by the arm 204a

of key stem 204 blocking theé clockwise move-

ment of lever 90. The lever 88 carries a stud

~ 98a which lies within an elongated hole 99a in

" the left end of a link 99, the right end of which
is connected to the T member by a stud 109.

30 Depression of key 200b rocks the lever 90
counter-clockwise, bellcrank 96 and lever 98
clockwise and, through link 89, moves the T
member (02 from its left shift position shown
by full lines in Fig. 11 to its right shift posi-

35 tion shown by dotted lines.

When the key 1202 (Fig. 3) is depressed and
latched down it positively holds the levers 1289
and (289 in their corresponding positions de-
scribed hereinbefore; therefore, a yieldable con-

40 nection is provided between lever 1280 and the
lever 12371 so the latter may yield when the T
member is set by the key 280b. This yieldable
connection includes a spring 1282 connected be-
tween an ear 1281 formed on lever 12808 and a stud

45 1238 (Pigs. 3 and 9) on lever (237, therefore,
even though the lever 1280 is positively held in
its' clockwise position by key 1202, the spring
1282 will yield and permit the lever {237 to rock
counter-clockwise in response to the right shift

60 --setting of the T member 102 by the key 200b.

The lever 90 also includes an arm 94 which
lies adjacent the bail 110 (Fig. 11) so that
counter-clockwise rocking of lever 908 by a par-
tial depression of key 200b causes the arm 94 to

55 engage the bail (10 and rock the same clock-
wise about its pivot 109, thereby moving the
forward edge [18a above and out of the path of
roller T9.

The arrangement is therefore such that if

6o the key 2000 is depressed to its intermediate
position in which it initiates a tabulator shift
but does not release any latched down interme-
diate keys, then such depression renders the de-
pressed intermediate keys ineffective to termii-

65 nate the tabulator shifting operation so that
the carriage will shift directly to the right end
position.

The present mechanism includes a means op-
erable in response to depresion of the key 200b

70 to retain the shift terminating mechanism in
disabled condition described above after the key
is released by the operator, this means being re-
leased when the carriage reaches its end position
to thereby allow the shift terminating mecha-

75 nism to return to normal operative condition

to
&
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and also t0 allow the key 1202 to regain control °

of the shift direction control mechanism,
The above means includes a latch 130 (Figa.
11 and 12) freely pivoted on a stud 131 of a
frame bracket 13Z, and urged counter-
clockwise by a spring 133 compressed between an
upstanding arm of the latch and the frame
bracket 32. Counter-clockwise movement of the

latch is normally blocked by the lever 98 but -

when the latter lever is rocked by depression of

10

“the key 208b the portion of lever 99 which is -

in contact with the latch moves upwardly per-
mitting a shoulder {34 of the latch to move
underneath the lower surface of lever 90 thereby
retaining the same in its raised position. As the
carriage shifts toward the right in response to
depression of key 2000, the carriage position ele-
‘ment 18 shown in dotted lines in Pig. 12 moves
‘toward the left and when it reaches its end posi-
tion the left flange of the element 18 engages an
arm 138 and rocks the latch clockwise, thereby
permitting return of lever 90 and related mecha-
nism to the normal position shown in Fig. 11.

Iclaim: )

1. In a calculating machine having a carriage
shiftable to a plurality of operating positions in-
cluding two opposite end positions and a plurality

- of intermediate positions, a drive train for shift-
ing sald carriage to any one of said positions,
& plurality of tabulator keys including two end
keys and a plurality of intermediate keys each
corresponding to a respective one of said end

and intermediate carriage positions, means for

retaining one or more of said intermediate keys
in depressed position, and means operable by de-
pression of an end tabulator key for initiating
operation of the drive train; the combination
of, a carriage position element shiftable trans-
versely in synchronism with the shifting move-

ment of the carriage to establish a mechanieal.

15
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a member dispiaceable to t ate the opera-
tion of the drive train, an interponent between -
Said element and said member and having a nor- -
mally effective position in which it is operable
to transmit movement from sald element to said
member to displace the Iatter and also having -
& second  position in which it is ineffective.to

transmit such movement to said member, the
. aforementioned element being operable jointly by - -

the depressed intermediate keys and by the shift
drive train in accordance with the carriage posi- -
tion to cause operation of the shift terminating
mechanism when the interponent is in its effec-
tive position, disabling mechanism operable by -
an end key to move said interponent from its:

-effective position to its ineffective position, a latch’

~ operable upon disablement of said interponent

20
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by said end key to hold the same disabled, and
means actuated by the shift drive train upon
movement of the carriage to a respective end
position to release said latch. o .
3. In a calculating machine having a carriage
shiftable to a plurality of operating positions in-
cluding two opposite end. positions and a plurality
of intermediate positions, a drive train for shift- -
ing said carriage in either of two opposite direc-
tions, shift . initiating mechanism for causing .
operation of sald drive train, shift direction con-
trol mechanism adjustable to cause the . drive
train to shift the carriage in either selected one
of sald-two directions, mechanism for terminat-
ing operation of the drive train, a plurality of
tabulator keys including two end keys and a plu- -
rality of intermediate keys each corresponding:
to a respective one of said end and intermediate
carriage positions, dnd means for retaining any
one or more of said intermediate keys in de-
pressed -position; the combination of, devices

~ controlled jointly by each of a plurality of de-

40

representation of the current position of the car- -

riage, shift terminating mechanism including a

member displaceable to terminate the operation -

of the drive train, an Interponent between said
element and said member and having a normally
effective position in which it is operable to trans-
mit movement from said element to said member
to displace the latter and also having a second
position in which it-is ineffective to transmit
such movement to said member, the aforemen-
tioned element being operable jointly by the de-
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pressed intermediate keys and by the shift drive

‘train in accordance with the carriage position

to cause operation of the shift terminating .

mechanism when the interponent is in its effec.
tive position, and disabling mechanism operable
by an end key to move said interponent from its
effective position to its ineffective position.

2. In a calculating machine having a carriage
shiftable to a plurality of operating positions in-~
cluding two opposite end positions and a plu-
rality of intermediate positions, a drive train for
shifting said carriage to any one of said posi-
tions, a plurality of tabulator keys including two
end keys and a plurality of intermediate keys
each corresponding to a respective one of said
end and intermediate carriage positions, means
for retaining one or more of sald intermediate
keys in depressed position, and means operable
by depression of an end tabulator key for initiat-
ing operation of the drive train; the combina-
tion of, a carriage position element shiftable
transversely in synchronism with the shifting
movement of the carriage to establish a mechani-
cal representation of the current position of the
carriage, shift terminating mechanism including
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pressed intermediate keys and by the drive train
upon movement of the carriage into the prox-
imity of a position corresponding to any of said
plurality of depressed keys to cause operation
of the shift terminating mechanism, means op-
erable by the respective end keys to adjust the
direction control mechanism for operation of
the drive train in one or the other /direction Té-
spectively and to cause operation of the initiat-
ing mechanism, and disabling means operable
by either end key upon depression thereof to
disable said ‘devices. :

- 4. In a calculating machine having a carriage
shiftable to a plurality of operating positions in-
cluding two opposite end positions and a plu-
rality of intermediate positions, a drive train for
shifting said carriage in either of two opposite
directions, shift initiating mechanism for caus-
ing operation of sald drive train, shift direction
control mechanism adjustable to cause the drive
train to shift the carriage in either selected one
of sald two directions, mechanism for terminat-
ing operation of the drive train, a plurality of
tabulator keys -including two end keys and a
plurality of intermediate keys each correspond-
ing to a respective one of said end and interme-
diate carriage positions, and means for retaining
any one or more of said intermediate keys in
depressed position; the combination of, devices
controlled jointly by each of a plurality of de-

pressed intermediate keys and by the drive train

upon movement of the carriage into the. prox-

imity of a position corresponding to any of said

plurality of depressed keys to cause operation
of the shift terminating mechanism, means op-
erable by the respective end keys to adjust the



2,802,821

17
direction control mechanism for operation. of
the drive train in one or the other direction re-
spectively and to cause operation of the initiat-
ing mechanism, means for masaintaining the ad-
justment of the <direction control mechanism
after adjustment thereof by said end key, dis-
abling means operable by either end key upon
depression thereof to disable said devices, and re-
storing means operable by a part of said shift
drive train upon movement of the carriage into
an end position to render the maintaining means
ineffective.
WILLIAM M. HARRISON.
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