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17 {Claims.

My invention relates to calculating machines
having shiftable numeral wheels and more par-
ticularly to means for restoring such numeral
whieels to zero registration.

Th calculating machines having an ordinally
shiftable register carriage it is necessary at the
- end of a multiplication or division problem to
return the carriage to its initial position and to
zeroize the numeral wheels of the registers in
preparation for solution of the next problem. In
known machines, such functions have been per-
formed separately so that the operatormust make
two separate operations to condition the machine
between successive calculations. According to the
present invention, these functions are placed un-
der a single control and the operator has only
one operation to perform in restoring the register
carriage to the cGesired position and zeroizing
the registers. In addition, the construction of
the machine is such that while the carriage is
being returned and the registers are being zero-
ized during operation of the actuating means, the
next value can be entered in the keyboard.

My invention is especially useful in calculating
machines having an actuator or actuating means
of the universal operation continuous drive cycle
type, where all power driven machine operations
are performed under control of various means
whose drive is effected by driving the main actu-
ating means and where 2 single line of power flow
is provided from the source of power, such power
flow being continuous and uninterrupted during
a machine operation irrespective of the various
functions which may be imposed on the machine,

such as carriage shifting, both positive and nega.- -

tive value entering, and numeral wheel resetting
or zeroizing. During certain of these operations
such ag carriage shifting and zeroizing, the drive
connection between the numeral wheels and the
actuating means is in its normal ineffective posi-~
tion. With this type actuator, a single cyclically
operable clutch is provided which is engaged at
the beginning of an operation and remains en-
gaged throughout the operation so that the actu-
ator drive is continuous and uninterrupted.

It is an object of the invention, therefore, to
provide improved means for restoring a calculat-
ing machine to normal condition between suc-
cessive machine operations.

Another object of the invention is to provide
an improved calculating machine which is re-
stored to normal condition by operation of mech-
anism including the actuating means.

Another object of the invention is to provide
an improved calculating machine in which values
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can be entered while the machine is being re-
stored to normal condition by operation of mech-
anism including the actuating means.

Another object of the invention is to provide
an improved calculating machine in which parts
of the actuating means transmit the drive for all
power driven machine operations.

Another object of the invention is to provide
improved zero resetting means for the shiftable
numeral wheels of a calculating machine which
enables a simple and inexpensive construction.

Another object of the invention is to provide
means for resetting the shiftable numeral wheels
of a calculating machine by a power drive from
a non-shiftable source of power, the construction
of the resetting means lending itself to econom-
ical manufacture and assembly.

Another object of the invention is to provide
improved means for resetting the shiftable nu-
meral wheels of a calculating machine by a power
drive from a-non-shiftable source of power irre-
spective of the displaced position of the numeral
wheels.

Anocther object of the invention is to provide
improved shifting means for the shiitable car-
riage of a calculating machine.

Another object of the invention is to prqvide
improved shifting means for the shiftable car-
riage of a calculating machine so that the car-
riage can be returned to a selected position from
any other position thereof.

Another object of the invention is to provide
a calculating machine having a universal opera-
tion continuous drive cycle type actuator and
which attains the foregoing objects.

- Another object of the invention is to provide
improved safety devices for preventing mis-
operation of a calculating machine.

Other objects will be apparent from the fol-
lowing description, taken in connection with the
appended drawings.

In the drawings:

Figures 1 through 10 illustrate the preferred
form of the invention.

Fig. 1 is a vertical, longitudinal section of the
rear part of the machine taken In a plane thru
the axis of the actuating means of one order of
machine.

Fig. 2 is a fragmentary plan view of the actu-
ating means and the drive connections for the
carriage shift and register zerc resetting means.

Fig. 3 is an elevational view of the right side
frame member and the operating controls
mounted thereon as viewed from the right. The
register carriage is omitted.
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Fig. ¢ is 2 fragmentary scetionsl view illus-
trating t cluteh construction.

Fig. b is & rear elevational view of the upper
part of the frame end the carriage, with certain

- pans shown in section.

Pig. 6 is g fragmentary vertical section through
me carriage as is taken in & plane indicated by
the line 8—8 in Fig. 5.

Fig. 7 i1s g -plan view of the right end of the
carriage with the casing removed and certein
paris broken away to show the construction more
clearly.

Fig. 8 is a fragmentary sectional view of cer-
teln of the operating controls. The view is in-
dicsted by the line 88 in Fig. 2.

Figs. 9 and 10 are rear views similar to Fig. 5
illustrating the zero resetting means at different
stages of the operation thereof.

Figs. 11 through 13 illusirate a modified form
of the invention.

Fg. llis a fragmentary side elevational view
of the control means similar to Fig. 3.

Fig. 12 is & fragmentary rear clevational view
of the resetting means similar to Fig. 5.

Fig. 13 Is g sectional view taken in a plane in-
dicated by the line 18—12 in Fig. 12.

My inventlon is disclosed as embodied in &
calculating machine having an actuator of the
uuniversal operation continuous drive cycle type.
A complete machine of this type is illustrated
in my co-pending application Serial No. 724,482,
filed May 8, 1934.

Generally, the machine comprises & frame ami
8 carrlege mounted for lateral shifting move-
ment on the irame. The carriage mounts the
registers of the machine comprising the accumu-
Iztor and the revolntions counter, while the
frame provides s support for the various mechg-
nisms for entering values in the registers, The
Treane includes base (8 (Fig. 1) which supports
casing {1 and hag left and right side frame mem-
berg 12, 18 (Figs. 1 and 2) mounted thereon.
Side members {2, 18 are connected by varlous
oross frewe members (8, 17, 18 and {9 which
serve {0 mount various mechanisms referred to
herejusfier. Register carrisse 92 (Fig. 1) I8
mounted on frame members (8 and 18 by rollers
2% for endwise shifting movement Isterally of
the machine in either direction to various ordinsl
positions as controlled by means described here-
inafier,

Accumulator

Pegister carringe 22 (Figs. 1 and 7) Includes
carvisge frame 8] formed of opposiie U-shaped
members 32, 88 which are secured together by
suftable Zastening means such as screws. Sim-
flar end plates 84 (Fig. 7) are secured to the ends

of frame 3! and support cross member 3§ (Figs.

1and 7) in spaced relation from frame 3{. The
sccuiulator comprises disk type numers! wheels
31 (Fig. 1) secured at the upper ends of numersl
wheel shafts 42 (Figs. 1 and 7) journalled in
- spaced relation between members 82, 88 of car-
riage freme 3{. As seen more ¢clearly in Fig. 5,
numeral wheels §{ are axially ofiset and overlap
radially to provide for s large size numeral while
mainteining & small ordinal spacing of the ma-
chine. The numbers registered in wheels 41

(Fig. 1) are mainiained in slignment with sight
‘openings 43 by ten-tooth gear 88 on shaft 42
_end & spring-pressed ball 85 mounted in csr-

riage frame member 38 and engaged with gear

48, This mechanism also serves to prevent over-

throw of wheels 8! afier actustion thereof. To 75
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transwmiit increments of value to numeral wheels
4{, each shaft 42 extends below carriage frame
81 and has ten-tooth numeral wheel gear 47
which is actuated by means described later.

Accumulalor resetling means

Means are provided in carriage 22 for resetting
numersl wheels §{ to zero registration which in-
cludes means for restoring any displaced wheels
44 to zero position and means for arresting such
wheels positively in zero position. The restoring
means includes rack bar 6§ (Figs. 1 and 1)
mounted for endwise sliding movement in cer-
riage frame member. 33 adjacent the upper ends
of numeral wheel shafts 42. ‘The teeth of rack
bar 6§ (Fig. 7) are cut away at 52 alternately at
the top and bottom to form a plurality of sepa-
rate racks for cooperation with mutilated gears
53 on numeral wheel shafts 42, Adjacent gears
83 are axially offset to cooperate with the adja-
cent vertically offset racks formed on rack bar
81 by cut away portions 52 thereof. When rack
bar B is in normal inactive position, gears §3
register with cut-away portions §2 so that nu-
meral wheels 41 can be actuated without inter-
ference. If rack bar 5{ is moved to the right as
viewed in Fig. 7, the unmutilated parts of gears
83 of any numeral wheels 4{ displaced from zero
position will be engaged by the associated racks
on bar §f and such displaced numeral wheels 44
are turned until restored to zero position. In
this connection it will be noted that any numersl
wheels 4f in zero position will not be moved by
rack bar §f because the mutilated portions of
gears 58 of such numeral wheels face the rack
bar. For manual operation rack bar 3{ is pro-
vided with handle 56 (Figs. 6 and 7) by means
of which bar 51 can be actuated against the ten-
sion of & suitable spring (not shown) which nor-
melly maintains bar 54 in inactive position.

The movement of bar §{ to the right as viewed
in Fig. 7 to restore any displaced numeral wheels
4f to zero position also enables the means for
arresting wheels 81 in such position. Stop slide
60 (Figs. 1 and 7) is mounted for limited end-
wise movement on top of carriage frame 81 by
sultable pin and slot connections, and is pro-
vided with & stop projection 62 (Fig. 7) for each
numersl wheel 4. Each numeral wheel shaft
42 has e stop tooth 63 secured thereon for co-
operation with projections 62 in the zero posi-
tion of numersal wheels 4i. Slide 8¢ is held nor-
melly in inactive position by suitable spring
means (not shown) so each projection 62 is out
of the path of the associated toocth 63. To pro-
vide for movement of projections $2 into path -
of teeth 68 when zeroizing the numeral wheels,
belicrank 64, pivoted at 88 on carriage frame
30, has & suitable pin and slot connection at
one end with slide 6! and has cam surface 87
at its other end disposed in the path of arm 88
on rack bar §§. Thus, when bar 5{ is moved to
restore numeral wheels 8§ to zero position, slide
§{ is moved through bellcrank 64 to arrest wheels
44 in such position.

Thus, the accumulator can be reset to ZEeTo
registration manually by manipulation of handle
58. The power operation of the resetting or zero-
izing means is described hereinsfter.

Revolutions counter

The revolutions counter which is also cariied
by carriage 22 comprises numersl wheels 70 on
respective shafts 72, which are journalied in
carriage frame member 32 and cross member 36.
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The values to be introduced info accumilator

numeral wheels 41 are selected by means o 3
plurality of bsm‘?" or orders of settable value
keys 181, one of which banks is Nustrated in
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4
gears 123, 124 and for simultaneously enabling
the drive through clutch 111, as for example, the
plus and minus keys and the division control
lever disclosed in said application.

Centralizing means is provided for resiliently
urging strap 126 and gears 123, 124 to their cen-
tral neutral position. For this purpose opposed
arms 52¢ (Fig. 1) are pivotally mounted on side
plate [2 with their upper ends engaging opposite
sides of a pin 522 on a supporting arm for strap
126. Arms 521 are connected by spring 823 so
that the arms yieldably resist movement of the
plus-minuas gears 423, 124 from their ineffective
position shown in Fig. 1.

Transjfer mechanism

Transferred increments in the accumulator are
antered through gears 123, 124 (Fig. 1) by means
of trip levers 131, transfer actuators {32 on shafts
107 and gears 133 on shafts {21 as fully disclosed
in said application.

Counter actuator

The number of actuations of accumulator nu-
meral wheels 41 are registered either positively
or negatively in counting numeral wheels 7 by
actuator 186 (Fig. 1) which is driven and oper-
" ated by conventional means such as cam drum
134 (Fig. 2) and cam disc 135 in a manner fully
described in said application to enter single in-
crements in the active order of the revolutions
counter and to carry from order to order in
higher orders thereof.

Carriage shifting mechanism
Means are provided for shifting the carriage

in either direction from one ordinal position to

another manually by releasing the carriage for
free shifting movement and also by power driven
means controlled by manually operable keys.
Preferably, the power driven means comprises &
part of the actuating means for entering values
into the accumulator. Carriage 22 (Fig. 5) has
plate 15§ mounted along the rear side thereof by
means of adjusting screws (52 threaded in
brackets {53 on carriage frame 31 and having
smooth ends pivotally engaged with laterally
projecting end portions 154 of plate {51. Plate
151 has vertical slots 157 formed in the lower
edge thereof by teeth 158, slots 157 being spaced
apart a distance equal to the ordinal spacing of
the machine and aligned with drive shafts 121.
Slots 167 are adapted for engagement by oppo-
site shift pins 161 on shift gear 162. Gear 162
is journalled on cross frame member {6 and is
rotated by means described later to shift the
carriage by virtue of the engagement of pins {6{
in slots 157; such engagement also serves to lock
the carriage in position. One half revolution of
gear (62 effects one ordinal spacing of carriage
22 and to provide for accurate centering of the
carriage at the end of a shift, centralizing cam
163, is mounted for rotation with gear 162, Cen-
tralizing arms {64 suitably pivoted at one end
on frame member {6 have suitable rollers at
their opposite ends engaging opposite sides of
cam 163 under the influence of spring 166 ten-
sioned between arms (64. When pins i61 are in
horizontal alignment the carriage is properly po-
sitioned and the centralizing rollers are seated in
opposite depressions formed between the high
portions of cam {163. Accurate initial positioning
of carriage 22 with respect to pins i6{ is pro-
vided by adjusting screws 152, which are ad-
justed with the parts positioned as described.
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The manual release of the carriage for free
shifting movement is effected by rocking plate
181 out of engagement with ping 161 of shift gear
[82. Plate §81 is maintained resiliently in oper-
ative position by spring 166A (Fig. 6) tensioned
between carriage frame 3 and end extension 167
of plate 181, Carriage release handle 168 (Figs.

5 and 7) is journalled in carriage end plate 34

in axial alignment with screws {52 forming the
pivotal axis for plate (51, and has its inner end
rigidly but removably connected to the bent
end of extension 167 of plate {51. Thus by turn-
ing handle 168, plate 151 can be moved out of
engagement with pins 161 to permit free shift-
ing movement of the carriage. To prevent si-
multaneous operation of carriage release handle
168 and any operating control which determines
entering of the values in the registers, extension
67 (Figs. 6 and 7) of plate 15 has arm 169 se-
cured thereon with its bent end normally posi-
tioned above locking slide 86 as shown in Fig. 6.
If handle {68 is operated to release the carriage,
arm #69 moves into the cooperating recess in slide
86 formed by projection 170 thereof, thereby
blocking movement of glide 86, bail 9i and lock-
ing member 93. Ccnversely, if such an operating
control be manipulated, projection #18 is moved
beneath arm (69 to prevent operation of carriage
release handle §68. It is seen from the above de-
scription that the carriage cannot be released for
free shifting movement if a value is being en-
tered in the registers, and, conversely, if the car-
riage is so released the value entering operating
controls cannot be operated.

Resilient bumper means is provided for pre-
venting shifting of the carriage beyond its left
hand end position, to which it is usually returned
to begin a calculation. Bumper lever i7. (Fig.
5) is pivoted at {72 on cross frame member 16
and has its upper end positioned for engagement
with the head of left adjusting screw 152 (to the
right as viewed in Fig. 5) when the carriage is in
its left end position. The lower end of lever {11
is notched at 173 for engagement by the nose
of centering arm {74 under the tension of spring
178. Arm 74 is pivoted eccentrically at {17 to
provide for accurate positioning of bumper lever
{7f. Thus, centering arm {74 maintains bumper
lever {70 resiliently in place. The movement
of lever 171 when struck by the carriage is lim-
ited by the engagement of abutment {18 thereof
with the top of left side frame member {2,

Yieldable means are provided to prevent shift-
ing of the register carriage beyond the lowest
and highest ordinal positions thereof during
power operation of the shifting means. End
slots 457 are formed in part by end teeth {58
and in part by respective pawls 181, 182. Pawls
{84, 182 are pivoted at 183, i84, respectively on
plate 151 and extend inwardly to position the
straight end edges thereof opposite end teeth 158
to form end slots i57. Pawls 18{, {82 are held
resiliently in the position shown against respec-
tive stor pins 186 by spring (87 tensioned there-
between. When carriage 22 is in the end posi-
tion shown, one pin 161 lies in an end slot {57 and
the other is positioned beneath adjacent pawl {82
in engagement with cam edge {88 thereof. In

this condition rotation of gear 162 in a direction
to move the carriage beyond the end position
merely results in oscillating pawl {82 by action
of pins {81 on cam edge 188. However, upon ro-
tation of gear {62 in a direction to effect carriage
shifting to an intermediate ordinal position, the
end edge of pawl {82 positively resists the pin {64




in end slob 157 and carriage shifting vesuits, A

similar action occurs if the carriage is in lvs end

position adjacent pawl 181, It Isscen, therefs

that the carriage cannot be shified pevond either

?ngl position thereof by operation of shift :
82. .

As stated above, shift gear 162 is rotatabls in
either direction by selectively operablie drive con-
nections with the actuating means of the ma-
chine. For this purpose, the two lowest order
actuating shafts 107 (Fig. 2) are extended rear-
wardly and have respective collars 201 secured
adjacent the ends thereof. Each collar 20f is
provided with opposite slots slidably engaged by
corresponding testh 202 of & shiftable drive &s-
tablishing collar 203 mounted ireely on the end
of shaft 197. Opposite teeth 202 thereof, cach
collar 203 has smaller teeth 204 adapted for en-
gagement with corresponding slots in respective
gear sleeves 208, 207, which are journalled in
eross frame member I6 and small plate 208
mounted on member i6 by suitable spacers and
festening screws. Gear sleeve 206 (Figs. 2 and
5) has gear 21] meshing with idler gear 212 (Fig.
5) journslled in frame member 1§ and plate 208
and also meshing with shift gear {62, Cear
sleeve 267 (Figs. 2 and 5) has gear 213 (Fig. B
offset sxially from ldler gear 212 andg meshing
with wide reverse idler gear 214 suitably jour-
nalled in frame tmemper 18 and plate 208 and
also meshing with idler gear 212. Thus, rota-
tion of gear sleeve 206 in & clockwise direction as
viewed in Fig. 5 causes clockwise rotation of shift
gear {62 and shifting of carriage 22 to the left
as viewed from the front of the machine. Corre-
spondingly, rotation of gear sleeve 207 in & clock-
wise direction as viewed in Fig. 5 effects counter-
clockwise rotation of shift gear 182 and shifting
of carriage 22 to the right as viewed from the
front of the machine. Thus, by selective esiab-
lishing of drive connectlons hetwesn gear slegves
208, 207 (Fig, 2) and collars 281 upon selective
shifting of respective sk ifpable collavs @83, cap-
riage 22 can be shifted in either directicn. The
gear ratios are so chosen that one rotation of
actusting shafts 107 effects one-heli rotation
of shift gear 162,

- Manusally operable coatrol means ere provided
for the carriage shifting mechanizm described
ahove to enable selective shilting of the carvlsge
in elther direction through ons Or OIS ordinsl
spaces. Shift keys 991, 222 (Figs. 3 and 8) are
depressible to initiate shifting of the carrisgs o
the right and left respectively as viewed from
the front of the machine, and as indicated LY
the arrows. Depression of either key serves io
enabie a drive connection from the sctuating
means to the carrisge shifting mechanism dur-
ing the first part of its downward movement and
thereafter to engage the clutch and energize the

motor. Keys 221, 222 (Fig. 3) are mounted o7

endwise movement by sultable longitudinal siots
formed therein and engaged by o phurality of
studs 223 secured on side frame member {38,
Keys 221, 222 have adjscent sars 226 with re-
spective studs 227, 298 mountad thereln end &%~
tended to either side thereof. To rasintein fha
shift keys resiliently in raised position, coll spring
231 (Fig. 8) 1s provided having its ends fegiened
to side merber {3 and passlng over upper studs
223 gnd under the ends of studs 221, 228 which
extend through suitable slots in side member £2.
To enable the drive copnection from the actuabe
ing means toc the carriage shifting mechanism,
stud 227 engages the upper end of arm 232 se-
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pressed, lock portion 262 moves into blocking po-
sition beneath stud 228. Shift keys 221, 222 are
also suitably interlocked with the plus and minus
keys for determining positive and negative value
entering as fully disclosed in my copending ap-
plication, Serial No. 27,338, filed June 19, 1935.

Means are provided for maintaining the drive
connection from the actuating means to the car-
riage shifting mechanism throughout each cycle
of movement even though the depressed shift key
be released immediately after depression thereof
and before complete shifting of the carriage. For
this purpose each shiftable collar 203 is provided
with a similar mechanism, only one of which
will be described. Right-hand shiftable collar
203 (Fig. 2) is provided with disc 271 having a
cut away portion 272 which, in the full cycle posi-
tion of collar 203,-is in the position illustrated in
Fig. 5. Immediately to the rear of disc 271, lock-
ing element 213 is provided mounted in bracket
2714 for movement radially of collar 203, and
urged to its extended position by spring 216.
With shiftable collar 203 in its inactive position
disc 271 is positioned forwardly of locking ele-
ment 273 and when moved rearwardly of the ma-
chine to its active position passes by element 273
which is in slignment with the cutaway portion
272. Upon subsequent rotation of disc 271 the
solid portion thereof engages element 273 and
prevents movement of collar 203 forwardly of the
machine so that teeth 202 are maintained in
engagement with gear sleeve 207 irrespective of
release of the associated shift key. Left hand
shiftable collar 203 is held in drive establishing
position for each cycle of rotation by similar
mechanism.

From the foregoing descriptlon it is seen that
keys 221, 222 and the associated mechanism pro-
vide means for shifting the carriage selectively
in either direction from one ordinal position of
the carriage to another. Obviously, if & shift key
be maintained in depressed position, shifting will
: continue until the carriage reaches an end posi-

tion, .when, as previcusly. described, continued ..

operation of the shifting mechamsm in the same
direction becomes in Fective.-

Add key release mechanism
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"In éperation of the machine, it is usually de-..

sirable that the “add” key, which in active posi-
tion causes release of all depressed numersl keys
after a single actuation, be disabled during oper-
ations, such as division, involving shifting of the
carriage as a usual preliminary to the operation.
To effect this end, means are provided under con-
trol of the shift keys for disabling the add key.
£dd key 281 (Figs. 3 and 8) is mounted for end-
wise and pivotal movement on side member I3 by
stud 282 (Fig. 3) which engages a slot adjacent
the lower end of key 281. Key 281 is held nor-
mally in raised inactive position by spring 283,
which also serves to maintain notch 284 in key
281 engaged with pin 288 to latch key 281 in de-
pressed position. In its depressed active posi-
tion. key 281 positions arm 287 in blocking rela-
tion to lug 288 of division setting.slide 289 as
fully disclosed in my co-pending application
Serial No. 35,619, filed August 10, 1935. The
mechanism for releasing automatically any de-
pressed numeral keys 101 under control of key
281 is fully disclosed in said application Serial
No. 724,482, To release add key 281 upon de-
pression of one of shift keys 221, 222, lever 291
(Fig. 8) is pivoted at 292 on side member 13 and
has one arm 293 disposed beneath and spaced
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_zero resetting drive means.
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from studs 227, 228 of shift keys 221, 222 and the
other offset arm 2984 with its laterally projecting
end in operative relation with cam surface 296
of key 28{, when key 28{ is in raised position.
With the parts positioned as illustrated in Fig. 8,
depression of either of shift keys 22¢, 222 pro-
duces no movement of lever 291. However, when
add key 281 is depressed, lever 281 is rocked in
a clockwise direction as viewed in Flg, 8 to place
arm 293 thereof immediately below studs 221, 228
Thus, if add key 281 is depressed, during the first
part of the downward movement of either of
studs 227, 228 caused by depression of a shift key,
lever 294 will be rocked in a counter clockwise
direction (Fig. 8) to move add key 281 to the left
as viewed in Fig. 3 and disengage notch 284 and
pin 286. Spring 283 then becomes effective to
raise add key 281 to its inactive position. It is
seen, therefore, that if the add key is depressed,
depression of a shift key serves to normalize the
add key by restoring it to raised inactive position.

Normalizing mechanism

As stated in the introduction, means are pro-
vided for restoring the machine to normal condi-
tion between successive operations. The restor-
ing being effected by returning the carriage to its
left hand position and by resetting the accumu-
lator to zero after its return to such position.
Beth of these functions are controlled by a single
manipulable member- which is operated by a
single manual stroke. Also, while the machine is
being normalized, the value desired can be set,
in the keyboard for the next operation.

Carriage return and register resetting key 311
(Fig. 3) is operative upon depression thereof to
establish a drive connection between the power
driven resetting mechanism and the actuating
means and to initiate a carriage shifting opera- .
tion. Key 311 is latched in depressed. position
until the carriage return and resettifig operation
are effected when the- Jatch is automatically re-

‘leased. XKey-3i1 is mounted on side member 13 -
adigcent shift key 222 for substantially erdwise

movement. For this purpose, key 31§ is slotted
adjacent its upper end for engagement by stud
312 and at its lower end is pivotally connected:
at 313 to arm 34 (Figs. 3 and 8) on shaft 318. .

~Key 311 is urged to its raised position by spring

317 (Fig. 8) secured to extension 318 of arin 3844,
Intermediate its ends, key 3i1 (Fig. 3) is provided
with latching notch 321 for cooperation with -
latching slide 322. In the raised position of key
311, slide 322 has its nose engaged with cam sur-
face 323 on key 311 below notch 32i. Slide 322
is mounted for endwise sliding movement by
means of pin 324 engaging a slot at the front end
of slide 322 and by & pivotal connection at its
rear end with lstch releasing member 326 re-
ferred to hereinafter. Spring 327 tensioned be-
tween a pin on side member {2 and the rear end
of slide 322 urges slide 822 to active position so
that upon depression of key 811, slide 322 wiil
engage latching notch 321 and maintain key 311
in depressed position until slide 822 is retract:d
by means described hereinafter.

Ag stated above, depression of key 311 enables
&-drive connection from the actuating means to
The zero resetting
drive member comprises slide 331 (Figs. 2 and 5)
motunted for endwise movement on frame mem-
ber 16 by brackets 332, Slide 33{ has vertical
projection 333 terminating in lateral extension
334 which comprises the active part of actuating
slide 331. When carriage 22 is in its left end
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position as illustrated in Fig. 5, extension 334 is

in operative relation with arm 336 pivoted at 337
(Pigs. 5 and 7) on resetting bar 5! for numeral
wheels 41 of the accumulator register. Arm 336
has “live” pawl 338 pivoted thereon intermediate
its ends and urged against pin 339 by spring 341
tensioned between pawl 338 and a suitable lug
onrack 5i. Paw] 338 is adapted to cooperate with
fixed ledge 342 mounted on frame member 16 for
& purpose later described. Spring 341 also urges

10

arm 336 to the position shown with pin 343 en-

gaged with a surface of carriage frame member
33. With the parts positioned as illustrated in
Fig. 5, it is seen that upon movement of slide 331
to the left, lateral extension 334 will engage the
end of arm 336 to reciprocate resetting rack bar
Bl and effect resetting of the accumulator wheels
42 in the manner previously described.

. The means for actuating slide 331 (Fig. 5) in-
cludes arm 35! pivoted at 352 on plate I8 and
having a slot at its upper end engaged by pin 353
on slide 331. Intermediate its ends, arm 35! has
roller 354 journalled thereon for cooperation with
cam 356 under the influence of spring 357. Cam
356 (Fig. 2) has hub 358 journalled in plate 16
and in small plate 36! mounted in spaced rela-
tion to plate 18 by suitable spacers and studs.
Hub 358 of cam 356 extends thru plate {6 and
has opposite notches 362 for cooperation with
corresponding teeth 363 of collar 364 shiftably
mounted on the end of an actuating shaft 107.
Opposite teeth 363, shiftable collar 364 has sim-
ilar téeth 366 constantly engaged with corre~
sponding notehes' in collar- 367 secured on said
actuating shaft {01 adjacent the ‘end.thereof.
Shiftable collar 364, therefore, provides means for

establishing a drive connection from the actuat-~

ing means to the zero resetting drive member.
Collar 364 has an annular groove to receive shift
fork 311 mounted at the rear end of rod 872
which is supported for endwise sliding movement
in cross members 17, i8. Rod 312 is spring-urged
to 1ts forward position by spring 373 in the same
-manner as rod 238 and spring 239 of the car-
riage shifting mechanism. The front end of rod
312 is normally engaged with radial end surface
376 of arm 377 (Pigs. 1 and 2) secured on shaft
318 which is movably supported in side members
12, 13. Arm 377 (Fig. 1) has a second radial end
surface 378 of greater radius than surface 876
and connected thereto by a suitably inclined sur-
face. Thus, clockwise movement of arm 317, as
viewed in Fig. 1, causes endwise movement of rod
312 until it is engaged with surface 318. It is
seen, therefore, that depression of return and
reset key 311 serves, by rocking shaft 316 and
arm 371, to engage teeth 363 (Fig. 2) of shiftable
collar 864 with notches 362 of cam hub 358 there-
by enabling the drive connection from the actu-
ating means to the zero resetting drive member.
As key 311 {s latched in depressed position, such
drive connection will remain enabled. until re-
lease of the latch as described hereinafter.

To injtiate the carriage return determined by
depression of key 311, shoulder 381 (Fig. 3) is
provided on key 311 overlying lug 382 of shift
key 222. Thus, depression of key 3¢ ( also causes
depression of shift key 222 and initiates & shift-
ing operation as described in connection with key
222. Because key 3!l is latched in depressed

position, carriage shifting will continue until re-
turn of the carriage to its left end position.

As stated above, and it will be more apparent
from the description of the operation, the car-
riage is returned to its end position if displaced
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therefrom, and the next revolution of the actuat-
ing means is effective to reset the accumulator to
zero and to release the latch for key 3if. To
effect the lutch release, pawl 182 (Fig. 5) has arm
391 terminating in shoulder 392 and latch re-
leasing extension 393. Extension 393 overlies cam
surface 394 (Fig. 3) of latch releasing member
226 which is pivoted at 896 on side member (3.
It will be recalled that with the carriage in the
end position shown in Pig. 5, pawl 182 is oscil-
lated during each cycle of operation of the actu-
ating means by the engagement of a pin 161 with
cam surface 188. As arm 391 of pawl 182 moves
downwardly shoulder 392 moves into operative
engagement with side member 13 and extension
398 contacts cam surface 394 (Fig. 3). The en-
gagement of shoulder 392 with member 13 blocks
unnecessary movement of the carriage because
of the actuation of resetting bar §{, and the en-
gagement of the extension 393 with cam surface
394 rocks latch release member 326 so that latch
slide 822 is moved to the right to release key 311.

Spring 187A aids spring 187 in restoring pawl 82
quickly to the position shown.

Operation

The operation of the normalizing mechanism
will now be described. Return and reset key 311
(Fig. 3) is depressed and is latched in depressed
position by slide 8322. The depression of key 311
thru arm 314, shaft 318 (Fig. 7) and arm 311
moved rod 312 rearwardly to engage shiftable
collar 364 with cam hub 36!. The drive con-

_ Dection for the zero resetling drive member is

35

therefore established. .
Depression of key 8{1 thru shoulder 381 and

... lug 382 also depresses shift key 222 to enable the
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‘carriage shifting mechanism for shifting the

carriage to the left. Such depression of shift
key 222 engagas the clutch and enables the mo-
tor circuit. - If"the_carriage is positioned in its
left end or lowest order position as viewed from
the front of the machine; depression of shift
key 222 merely serve§ to enable the drive for
one cycle of operation. During this cycle, slide
331 (Pig. 5) actuates resetting bar 51 to re-
store numeral wheels 41 to zero registration, and
a pin 161 oscillateS pawl 182 to actuate latch
releasing member 326 to unlatch key 3(1 and
thereby shift key 222. However, if the carriage
1s displaced from such left end position, shift-
ing of the carriage to the left (as viewed from
the front of the machine or to the right as viewed
in Pig. 5) follows as well as reciprocation of arm
351 and slide 331. The reciprocation of slide 33§
is ineffective until the carriage is returned to
its left end position because the carriage is po-
sitioned so that arm 336 is not engaged by ex-
tension 334 of slide 33i. Fig. 9 illustrates the
condition of the parts when the carriage is mov-
ing into its next lowest order position. In such
position the inclined end of pawl 338 has engaged
ledge 342 so that pawl 338 and arm 336 have
been raised by ledge 342 to position the end of
arm 336 above extension 334 of slide 331.
be noted that slide 331 is in its extreme left
hand position and the extent of movement is
such that arm 326 and resetting rack bar 5i
would be actuated slightly if arm 336 were not
raised.

Fig. 10 fllustrates the parts as positioned in
the cycle of operation when the carriage is be-
Ing shifted from the next lowest order position
to its lowest order or left end position. Thus,
pawl 338 has moved off of ledge 342 and allowed

It will <
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aria 226 to fall, the end thereof resting on actu-
ating extension $34 of slide 33{. During the re-
mainder of the last shifting cycle, the parts
move from the positions shown in Fig. 10, to
those illustrated in Fig. 5. During such move-
ment arm 336 drops to active position so that
the next reciprocation of siide 331 is effective
to engage extension 334 with arm 336 and ei-
fect the resetting operation. Also, during this
cycle, pawl 82 1s oscillated to actuate latch re-
leasing member 326 and release key 311 so that
key 3if and shift key 222 are free to rise and
the operation stops at the end of that cycle.

Thus, depression of key 3t{ initiates a nor-
malizing operation which includes the return-
ing of the carriage to its left hand or home posi-
tion, resetting of the accumulater and release
of key 3ii. It is to ke noted that during such
operation, keys (81 (Fig. 1) can be depressed
to change the positioning of gears 103 with re-
spect o teeth 108 of actuating cylinders {07 in
sccordance with the desired value for the next
succeeding operation. Obviously, by omitting
the connections of key 311 with the zero reset-
ting drive mechanism, such key would serve as a
carriage return key only.

If desired, register wheels 11 of the revolutions
counter can ke cleared simultaneously with nu-
meral- wheels 4{ of the accumulator and me-
nipulable means are provided for connecting the
resetting mechanisms of such registers together
for simultaneous operation. For this purpose
rack 16 (Figs. 6 and ) is provided with connect-
ing member 48 pivoted at 402 on bar 16. Mem-
ber 461 has bent extension 403 which is normally
positioned below pent end 404 of member 68 on
rack "bar 5{. Extension 203 is maintained in
such position by bent arm 496 of member 401
which extends across bar 16 and is normally en-
gaged with the low portion of inclined cam sur-
face 887 of control slide or member 488. Spring
498 maintains arm 488 in engagement with cam
surface 407, being tensioned between arm 406
and a pin on rack bar 76. Member 408 is slot-
ted to engage studs éii on frame member 36 to
provide for endwise movemert thereof and has
handle portion £12 which extends through the
carriage casing to
thereof. Upon movement of slide 408 to the right
from the position illustrated in Fig. 7, arm 808
of connecting rnember 401 moves Up cam Ssur-
face 487 against the urgency of spring 408 to
rock connecting member 48! and position ex-
tension 463 thereof in the path of exiension
430 of member 88 on rack bar §f., Thus, rack
bar 16 can be connected for simultaneous move-
ment with rack bar 8¢ so that power resetting
of both registers can be effected simultaneously
by depression of key 3il.

Modified power resetting mechanism

Tigs. 11 through 13 illustrate a modified form
ot ihe invention in which shiftable registers can
pe reset to zerc registration independently of the
caiviage shifting operation and in any displaced
position thereof. Such resetting is effected by a
zero resetting drive member which is normally
out of operative relation with the resetting
mechanism in the carriage. Zero resetting key
581 (Fig. 11) is generally similar to key 3if and
depression thereof serves to enable the drive
connection from the actuating means to the zero-
resetting drive member. Key 501 is mounted on
side member {3 by stud 342 and.arm 314 in the
same meanner as Key 31t and operates similarly

. same manner.
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through arm 24 to establish the drive connec-
tion from an actuating shaft 197 to cam 3&E
(Fig. 12>. To enable the motor circuit and en-
gage the clutch, key 561 (Fig. 11) has cam ex-
tension 592 disposed in operative relation with
pin 583 on cluich control lever 564, which is
generally similar to lever i1 of Fig. 4 and op-
erates to control clutch {§t (Fig. 11) in the
Lever 504 is connected by link
256 to lever 252 (Fig. 3) which through lever
951 controls the engagement of contacts 259 of
the motor circuit. Thus, depression of key 501
establishes a drive connection from the actuat-
ing means to the zero resetting drive member
and enables the drive for the actuating means.
It is to be noted that key 504 (Fig. 11) is not
latched in depressed position and exerts no con-
trol over shift key 222,

The zero resetting drive member is adapted
upon depression of key 501 to effect zero resetting
of the accumulator in any displaced position
thereof. Zero resetting rack bar 81 (Figs. 12 and

"13) is identical in construction and operation as

previously described except that means is asso-~
ciated therewith for operation by the zero re-
setting drive member- on the frame in any dis-.
placed position of the carriage. Such means
comprises strap 806 mounted on bar 8 by means
of spacers 507 and screws 508. Strap 606 has a
plurality of ordinally spaced projections or lugs
539, one for each ordinal position of the carriage.
Lugs 509 are each positioned for operative relation
with lateral actuating extension 511 on slide 512,
To provide for endwise movement of slide 542,
slots 513 therein are engaged by studs 5i{4 on
frame member 16. It will be noted that exten-
sion Bif in its inactive position is below lugs 508
to provide for unimpeded shifting of the carriage.
To provide for movement of extension i into
active position at the first part of the reciproca-
tion thereof, slots 518 have upwardly slanted end
portions 616 in ‘which studs §t4 are normally
positioned. Upon depression of key 561 and sub-
sequent rotation of cam 356, arm 351 moves slide
513 to the left. Slide 512 and extension 5t1 first
move upwardly and to the left so that extension
5i! engages a lug 509. Thereafter the movement
of slide 512 and extension §{1{ is linear and strap -
508 and rack bar 51 are moved therewith to effect
resetting of the accumulator. Upon return
movement of slide 812, extension 1! is restored
to the position illustrated in Fig. 12 below lugs
§68. Thus, the accumulafor can be zeroized in
any shifted position of the carriage by manipu-
lation of key 56i. The revolutions counter can
be zeroized simultaneously with the accumulator
as described in connection with the preferred
form of the invention.

1, therefore, claim as my invention:

1. In a calculating machine, s ‘shiftable regis-
ter, actuating means therefor, driving means for
said actuating means, means for shifting said
register with respect to said actuating means by
operation of sald actuating means, means for re-
setting said register to zero registration by oper-
ation of said actuating means, and & manusally
operable control key for said driving means, said
shifting means and said resetting means.

2. In & calculating machine, & frame, & regis-

ter shiftable on said frame, actusting means on
said frame for said register, zero resetting means
associated with said register and shiftable there-
with, a drive member on said frame having &
drive connection with said actuating means and
positioned for cooperation with ssid resetting
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s in one position of soid register, and contyol
neluding & manually operable key for en-
& sgid drive connection and for ceusing oper-~
&ticm of said actuating means.
3. In & calculating machine, & frame, a regis-
shifteble on said frame, actusting means on
id flwf’le for said register, zero resetting means
ssociated with said register and shiftable there-
vmh g drive member on said frame having s
drive connection with said actuating means and
nositioned for cooperation with said resetting
mezns In one position of said register, means for
ghifting said register, and control means includ-
‘n:; a manually operable key for determining
peration of said shifting means and said actuat-
g means and for enabling said drive connection.
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. In & cslculating machine, a shiftable regis-
wer, actusting means for sald register, drive means
or said sctuating means inecluding & source of
power and & cyclically operabie cluich providing
e only path of power flow from said source of
wer, means for shifting said register with re-
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isabled drive connection with said actuating
eam, means for resetting said register toc zerc
istration having a normally disabled drive con-
Lio..’i with said actusting means, and selective
nirol means for said clutch and for said drive
mctlons between said actuating means and
uhiftmg and resetting means,
& calculating machine, & frame, a regis-
2T IO untod for endwise shifting movement on
id frame, g source of power, meang driven from
-id source of power for shifting sald register,
neans driven from sald source of power for re-
iting said register to zero, and control keys for
zoid shifting and resetiing means in cooperative
relgtion to enable simultaneous operation thereof.
8. In o calculating machine, & frame, s regis-
ter mounited for endwise shifting movement on
said frame, a source of power, means driven from
said sgource of power for shifting said register, &
if% kev on gaid frame for controlling said shift-
means, means driven from said source of
2y for resetiing sald register to zerc, and s
aetiing control key for said ressiting means
wunbed on sald frame adjacent said shift control
mey to provide for simultaneous manipulation
,hexecf vmereby to cause simultaneous operating
of sald resetting and shifting means,
7. in g calculating machine, a shiftable regis-
c,,rclically operable actuating means for said
c Ister, drive means for sald actuating means
inc ludhg & source of power and g cyclically oper-
m e cluich providing the only path of power flow
‘rornt said source of power, means for shifting
said regisier with respect to said actuating means
including & normally disabled drive connection
with said sctusting means, means for resetiing
said register inciuding a normsally disabled drive
co*raection with said actuating means, said shift-
means lucluding yieldable means for prevent-
ing shifting of said register past an end position
'-i:hereef irrespective of continued operation of said
ghifting mesns, and & control key for engaging
aaid clutch and engbling said drive connections
reby o effect return of the register to an end
wosition and then to effect resetting of said reg-
ister during an overdrive cycle of said actuating
eans aiter the completion of the shifiing oper-
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a m . calculating machine, a frame, a register
iftable on sald frame, resetiing means asso-
ad with said register and shiftable therewith,
drive means positioned on salg frame for coopere
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ation with said resetting means isi an end postiion
of said register, means for shifting said rsgisier
including yleldable means in sald end wvosition
of sald register for preventing shifting of said
register past sald end position while providing for
conitinued operation of said shifting means, con-
trcl means for enabling said shifting means and
said drive means, means for latching said con-
trol means in active position, and means oper-
ated by said yieldable means for disabling said

- latching means during resetting of said register

while in said end position.

9. In a calculating machine, a frame, a carriage
mounted for endwise shifting mbvement on said
frame, a register on said carriage, resetting
means for said register on said carriage, actuat-
ing means on said frame for said register, means
for shifting said register driven from said actu-
ating means, normally disabled drive means on
sald frame for said actuating means, and means
including a manipulable control for enabling saig
drive means and for flrst causing shifting of said
carriage to an end position and then for causing
operation of sald resetting means to effect reset-
ting of said register in sald end position, said
resetting means including a settable control ele-
ment for disabling operation of sald zero resetting
means whereby with said settable element in
active position operation of said manipulable con-
trol causes positioning of said carriage in said end
position without resetting of said register.

10. In a calculating machine, a shiftable reg-
ister, actuating means for said register including
& plurality of parallel actuating shafts, drive
means for said actuating means including a
source of power and a cyclically operable clutch,
mesns for shifting said register with respect to
said actuating means including g drive element in
axial alignment with one of said actuating shafts
and shiftable means for establishing a drive con-
nection between sald drive element and said one
shaft, means for resetting said register to zero
registration including a second drive element
mounted in axial alignment with another of said
actuating shafts and shiftable means for efect-
ing a drive connection between said second drive
element and sald another actuating sheft; snd
selective control means for said clutch and for
said respective shiftable means.

1i. In a calculating machine, a shifiable reg-
ister, actuating means for said register, drive
means for said actuating means including s
scurce of power and a clutch, said actusting
means including means settable to be ineffective
to enter values in said register, selecting mecha-
nism for entering values into said machine for
entry In said register by sald actuating means,
and selectively operable means having a drive
connection with said actuating means for reset-
ting sald register to zero registration with said
actuating means in normal motion and operative
to transmit & drive through said drive connection
but ineffective to enter values in sald register,
sald selecting mechanism being conditioned for
value entering operation during resetting opera-
tion of said actuating means, and a control key
for said selectively operable means operable io
engage sald clutch and enable said drive connec-
tion.

12. In & calculating machine, & frame, & reg-
ister ghiftable on said frame, cyclically ope;s.biu
sctuating means on sald frame for sald register,
drive means for said actuating means including
& source of power and & clutch, zero resetting
means associated with said register and shiftabie
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therewith, a drive member on said irame posi-
tioned for cooperation with said resetting means
in one position of sald register, a controllable
drive connection between said drive member and
a part of said actuating means, means for shift-
" ing said register by cyclic operation of said actu-
- ating means including & controllable drive con-
‘nection between said shifting means and a part
of seid actuating means, and control means for
determining operation of said shifting means to

place said register in said one position if displaced -

therefrom and for determining operation of said
‘drive member, 5aid control means including a
manually operable key having controlling con-
nection with said clutch and said drive connec-
tions. . :

13. In a calculating machine, a frame, s register
shiftable on said frame, cyclically operable actu-
ating means on said frame for sald register, drive
means for said actuating means including =
source of power and a clutch, resetting means
associated with said register and shiftable there-
with, a drive member on said frame positioned
for cooperation with said reseiting weans in one
position of said register, a controllabie drive con~
nection between said drive member and a part of
said actuating means, means for shifting said
register by cyclic operation of said actuating
means including g controllable drive connection
between said shifting means and s part of said
actuating means, control means including a man-
ually operable key for determining operation of
said shifting means to place said register in one
position if displaced therefrom and for determin-
ing operation of said drive member, and means
enabled by said key upon coperation thereof for
latching said key in active position.

[
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14. In a calculating machine, s frame, g reg-

ister shiftable on said frame, cyclically operable
actuating means on sald frame for sald register,
drive means for said actuating means including e
source of power and & clutch, resetting means
associated with said register and shiftable there-
with, & drive member on said frame positioned
for cooperation with said resetting means in one
position of said register, g controllable drive con-
nection between said drive member and s part of
sgid actuating means, means for shifting said
register by cyeclic operation of said aciuating
means including a controllable drive connection
between said shifting meens and a part of said
actuating means, control means including a man-

40

60

2,310,881

ually cpereble key for determining operation of
seid shifting means to place said register in one
position if displaced therefrom and for determin-
ing operation of sald drive member, means for
preventing operative engasgement of sald drive
member with said resetting means until said
register is positioned in said one position by oper-
ation of said shifting means, means for latching
said key in active position, and means for dis-
abling said latching means during the cycle of
operation of said actuating means in which said
drive member operates said zero setiing means.

15. In & calculating machine, a frame, & reg-
ister, o carriage carrying sald register shiftable
on sald frame to a plurality of operating posi-
tions, actuasting means for said register, drive
meens for sald actuating means including a
source of power and & clutch, controilable means
having o normelly inactive drive connection with
a part of said actuating means for returning said
carriage to an end position thereof from any
other position thereof, and control means for said
returning means including a key operable by &
single manusl stroke to engage sald cluich and
enable said drive connection.

16. In 2 calculating machine having a frame, &
register mounted for endwise shiiting movement
on said frame, resetting means for said register,
and shifting means for said register, in combina-
tion with register return and resetting means for
controlling simultaneous operation of said shift-
ing and resetting means to cause resetting of
register and return of said register to an end posi-
tion if displaced thérefrom, said controlling
means including & resetting control key and &
shift control key mounted on said frame in juxta-
posed relation for simultaneous depression by a
single manual stroke.

17. In & calculating machine having g shift-
able carriage, a register in said carriage, in com-
bination shifting means for said carriage includ-
ing a key, resetting,means for said register in-
cluding & second key mounted in juxtaposed rela-
tion to said first key for simultaneous operation
therewith, and means responsive to depression of
both of said keys for initiating operation of both
said shifting and resetting means to cause reset-
ting of said register and to invariably cause shift-
ing of said carriage to an end position thereof,
whereby sald register is positioned in said end
position and stands at zero registration. !
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