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" This invention relates in general to improve-

ments in calculating machines and has more
particular reference to improvements in-calcu-
lating machines of the power operated, key-re-

- sponsive type; i. e. the type of calculating ma-

¢hines wherein power mechanism, such as an
electric motor, is provided to automatically ac-
complish adding movement or accumulation in
response to key depression and in digital amount
determined by the particular key depressed.
The object of the invention broadly stated is
to insure against error through mismanipula-
tion of the keys of the keyboard of the calculat-
ing machine, as for example, when a key is insuf-
ficiently depressed and for example, also, as when
re-depression of a key is undertaken before com-
pletion of the previous adding stroke. )
A principal object of the invention is the pro-
vision against miscalculation resulting from in-
sufficient depression of an ordinal key in a key-
responsive, power actuated calculating machine.
Another importsnt object of the invention is
the provision against miscalculation resulting
from key manipulation without permitting full
Key stroke and full resultant accumulation in
a key-responsive, power actuated calculating ma-
chine.
Another important object of the invention is
the accomplishment of the above-recited objects

by mechanism which will, as a result of its action,

advise the operator of mismanipulation and per-
mit of correction without the necessity of clear-
ing or zeroizing the calculating machine and re-
peating previous accurately accomplished cal-

" culation,

Another important object of the invention is

_the provision of connections between the error

controlling and determining devices and a zero-
izing or cancelling mechanism (which zeroizing
or cancelling mechanism is or may be also power
actuated and key-responsive) for insuring the es-
tablishment of normal conditions throughout the
entire calculating machine at each zeroizing or
cancelling operation.

. Numerous other objects and advantages of
the invention will be apparent as it Is better un-
derstood from the following description, which,
when taken in connection with the accompany-
ing drawings, discloses a preferred embodiment
thereof.

Referring to the drawings, .

Figure 1 is a vertical front-to-back sectional
view taken through a calculating machine in
which my presenit invention is embodied, this

- yiew being taken alongside the mechanism asso-

CL 235—130)

ciated with any one of the organizations of mech-
anism associated with an individual order of the
machine;

Fig. 2 is an enlarged fragmentary elevation of
the error controlling devices embodied in the
machine and shown in Figure 1;

Fig. 3 is a fragmentary plan view of the parts
shown in Fig. 2;

Fig. 4 is a partial section taken substantially
on the line 4—4 of Fig. 2;

Fig. 5 is a perspective view of one of the latch-
ing dogs of the error control mechanism; -

Fig. 6 is a view similar to Fig. 1 and taken at
the side of the calculating machine at which
the zeroizing or cancelling control is located;

¥ig. T is a fragmentary plan view of the cal-
culating machine selected for the purpose of
{llustrating my present invention and disclosing

- particularly the arrangement of the zeroizing and
error control release key;

Fig. 8 is a fragmentary top plan view of a part
of the zeroizing control mechanism, parts being
shown in section;

Fig. 9 is an enlarged detail sectional view of
certain of the release and zeroizing parts; and 25

Fig. 10 is an end view of the same,.

The key-responsive, power actuated calculat-
ing machine shown on the drawings and in which
my present invention is preferably embodied,
comprises an outer casing generally indicated by 30 -
reference character 21 and having a keyboard 22
in its upper portion. A plurality of keys 23 are
arranged through the keyboard 22 and are
adapted for manipulation to determine the dig-
ital degrees of the adding or calculating move- 33
ments of the machine. These keys are arranged -
to provide a multiple series of orders, as may be
observed from Fig. 7.

Each order of keys is adapted to control the
digital actuation of a set of accumulator or add- 40
ing mechanism, the details of which are not
shown on the drawings since these details are not
believed necessary to an- understanding of the
present invention. It may, however, be men-
tioned that each set of accumulator mechanism 45 -
or division of the adding mechanism includes
a pinion 28 mounted upon a cross rod. or shaft
25, this shaft extending through partition plates
26 arranged between the various organizations of
parts associated with each order of the machine. 50

Upon depression of a key power is supplied
from a power shaft 27 to extend a spring 28 as-
sociated with the particular order of mechanism
with which the key depressed is identified, release
of this spring thereafter accomplishing adding 55
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movement in amount determined by the particu-
lar key of the order. Upon depression of said
key a rack segment 29 is arranged in position to
impart proper and accurate digital accumula-
tion in the adding mechanism. In the calculating
machine shown on the drawings depression of
a key causes its shank 3! to engage a bar 32,
which is pivoted at the front at 33 and at the
rear at 34 to levers 35 and 36, which levers are
pivoted in turn upon crossshafts or rods 37.

A link 38 is connected at 39 to lever 35 and at
41 to lever 36. The bar 32, levers 35 and 36 and
link 38 are constructed and mounted as in
United States Letters Patent No. 1,371,953
granted to my assignee, Felt & Tarrant Manufac-
turing Company, of Chicago, Illinois, a corpora-
tion of Illinois, on March 15, 1921.
more particular description of these partsis there-
fore thought unnecessary.

The rack sector 29 is pivoted upon a cross shaft
42 and is respectively connected to a hook 43 by
a link 44 and a movement controlling bar 45 by
a link 46, the former said connection being
through a clutch 41. The operation of the parts
is such that upon depression of a key, which, as
has been explained, engages and depresses bar 32,
bar 45 moves forward varying amounts, the par-
ticular amount in a particular instance being de-
termined by the digital value of the key de-

"pressed. Thereafter and through suitable control

mechanisms which, it is thought, need not be here
described in detail, the hook 43 is moved down
into engagement with a toothed wheel 48 fast on
power shaft 21. This engagement pulls the link
44 toward the left, viewing Pig. 1, a set or uni-
form distance and until the hook is disengaged
from the toothed wheel automatically. All of the
foregoing is shown and described in my co-pend-
ing application, Serial No. 364,974, filed in the
United States Patent Office on May 22, 1929, for
improvements in Key-responsive calculating ma-
chine. ’

The link 44 extends the spring 28 and moves
the rack sector 29 downwardly on an idle stroke
and into position to impart an adding movement
upon release of the hook and contraction of the
spring 28. The downward movement of the rack
segment is under the control of the digital con-
trol bar 45 and the rack sector is halted when

it has been moved a downward distance, enabling.

it upon return to impart the degree of digital ad-
vancement to the adding mechanism which cor-
responds to the particular key depressed. The
clutch 47 permits the continuation of the move-
ment of the link 44 after movement of the rack
sector 29 has stopped and until the end of the
power stroke and automatic release of the hook
43. Upon the return stroke (the operative stroke
of the rack sector) the clutch 47 permits move-
ment of the parts in reverse direction to the be-
ginning of the adding movement and thereafter
accomplishes the adding actuation.

The construction and arrangement of the parts
of the calculating machine shown upon the draw-
ings and heretofore discussed, form in and of
themselves no part of the present invention and
more particular description thereof is therefore
not undertaken. It will be apparent, however,
that upon depression of a key the digital control
bar 45 determines the degree and extent of down-
ward movement of the rack sector 29 and that
the bar 32 accomplishes arrangement for con-
nection to the power mechanism. )

The present invention has for its object, as

"has been already explained, insurance against

Further and -

_the link 38.
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error occasioned by inadequate or improper key
manipulation by the operator and particularly
against error occurring either from inadequate
or insufficient key depression and/or repeated
depression of a particular key without permitting 5
said key to return to its normal position after
depression. In rapid operation of a calculating
machine of the power actuated, key responsive
type wherein adding movement is automatically
and immediately accomplished by the depression
of a key it is of course likely that said key, in &
particular instance, will be insufficiently de-
pressed to accomplish the desired and intended
accumulation in the adding mechanism. The
present invention contemplates immediate notice
to the operator of an inadequate key stroke, and
undertakes to provide opportunity for correction
without requiring that earlier computations be
repeated.

The invention contemplates the provision of 20
means for locking all other ordinal series of keys
upon inadequate depression of a key of an ordinal
series and upon correction of the key stroke in
the series in which the error occurred the locking
of such series itself. 23

Referring to Fig. 1, the keys 23 are arranged
in typical serial order to represent one of the
orders of the keyboard of the calculating machine.
From the right to the left these keys are num-
bered from 1 to 9 (in accordance with the usual 30
custom in calculating machines) and the mecha-
nisms are constructed to cause corresponding
digital actuation of the adding mechanism in
amount determined by the numerical value of any
particular key depressed. It will be remembered 35
that upon depression of a key its shank 31 engages
and moves downwardly the bar 32. This bar in
its movement depresses the levers 35 and 36 and
moves as a result of such depression the link 38
to the right. The bar 32 carries a dog 30 which 40
upon depression of the bar 32 by a key moves down
upon a spring lifted lever 40 which normally holds
the hook 43 in elevated position. Depression of
bar 32 therefore permits and accomplishes en-
gagement of the hook with the toothed wheel 48. 45
This toothed wheel is fast on the power shaft and
the arrangement of the parts is such that when
the hook is engaged with the toothed wheel 48 the
downward movement of the rack sector 29 into
position to impart the desired digital advance to 50
the accumulator is first accomplished.

Mechanism now about to be described is pro-
vided for locking all other ordinal series of keys if
a key be depressed insufficiently to insure proper
digital operation of the adding mechanism or
proper engagement of the connecting means be-
tween the power devices and the adding mecha-
nism. :

This mechanism comprises a lever 51 pivoted at
52 on link 38. The lever 51 is provided with arms
extending oppositely from its pivot 52 and with
a downwardly extending arm 53 which is con-
nected at 54 to a spring 55 in turn connected at
56 to a downwardly extending lug 57 on the link 65
38. The spring 55 normally holds the rearward
end of the lever 5{ down in engagement with a lat-
erally extending lug 58 formed on the lower edge of
In this position the forward end
of the lever 51 is held in raised position and this 79
end of this lever is provided with an upwardly
extending shoulder 59 which, in the normal posi-
tion, is arranged to extend to or substantially to
the upper edge of the link 38. An arm 61 is piv-
oted upon a cross rod or shaft 62, which extends 75
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through the partition plates 26 arranged between
the series of ordinal mechanisms.
' Two latches or dogs respectively indicated by

characters 63 and 64 are pivoted upon the arm 61

# at 65 and 66. ' The dog 63 (which is shown in per-
- spective in Fig. 5) is provided with an operative
latch end 67 having a part 68 normally riding upon

the upper edge of its adjacent link 38. Dog 64 -

has a similar latch end 69, having a part also rid-

16/ ing upon the upper edge of link 38. The two dogs

63 and 64 are connected by a spring T{ arranged

below their pivots and normally tending to draw
them downwardly below their pivotal axes.

The upward projection 59 is normally arranged

15 ° to the left of the latch end 67 of the dog 63 (view-

ing PFig. 2) and it will be remembered that in

the adding movement of the ordinal series of
mechanism in which these parts are incorporated
the link 38 is moved to the right (viewing this
20 figure). Initial movement in this direction causes
the projection 59 to ride under and beyond the
latch end 671 and in this initial movement the dog
€3 is swung to permit the passing of the pro-
jection 59. As soon as the projection 59 of the
28 .lever 51 has passed beyond the latch end 67 of the
dog 63, the parts automatically arrange them-
selves under the influence of the spring 71 so that
return movement of the link 38 will cause opera-
_tive engagement between the projection. §9 and
30 “the latch end 67 to lock all other ordinal series of
keys against manipulation unless the lever 51 be
moved down and held in a non-engaging position
which, as will be presently explained, can only
occur after adequate key depression has been ac-

, 88 "complished.
If the key stroke has been complete or adequate

the forward end of the lever 51, i. e. the end pro- .

vided with the projection 89, is held down on the
return stroke of link 38 by a mechanlsm which w111
40 now be described.

An arm 12 is pivoted at 73 on a lug 14 extend-
ing up from the link 38 and this arm 12 is normally
pulled toward the left (viewing Fig. 2) by & spring
15 connected at 76 to the arm 72 and at 17 to the

45 link 38. The arm 12 is provided with a shoulder
18 adapted for engagement with a shoulder 79
formed on the forward end of the lever §i. In the
forward movement of link 38 the shoulder 19 is

) ‘armnged above and out of engagement with the

50 - shoulder 18 of the arm 72. This relation continues
until the parts have advanced sufficlently to in-
sure proper setting of the rack sector 29.

" Thereupon mechanism, to be now described,

_moves the shoulder 719 downwardly and as a result

557 of this downward movement the shoulder 79 is

engaged and locked beneath the shoulder 18 of

the arm 12. This mechanism comprises a lug 81

upon the link 44 which, as will be observed upon
viewing PFig. 1, is positioned to engage the lower
end of arm §3 of the lever 81 after relative pre-

determined travel of the parts. Viewing Fig. 2

it will be noted that engagement of the lug 81

with the lower end of the arm 53 causes the lever

51 to be swung in a clockwise direction and that

after engagement of lug 18 above lug or shoulder

18 of lever §i the lever 51 will be held in a posi-

tion preventing engagement of the shoulder 59

with the latch extension 61 of the dog 63.

=9~ Thus engaged the error controlling mecha-
nisms, just described, are inoperative on the re-
turn or adding movement of the rack sector. If,
however, the key depression is inadequate to ac-
complish engagement of the lug 8! with the arm

7593 of lever 81 projection §9 is left in position to

80+

65

engage latch end 67 of the dog 63 on the return
movement of the parts after key depression.
. The arm 61 is pivoted at 82 to & link 83 in
turn pivoted at 84 to a lever or arm 85 loosely
mounted upon a cross shaft or rod 86 extending #
through the partition plates 26. The arm or lever
85 is provided with an operative end 87 normally
engaging an extension 88 provided in a cross
shaft 89 suitably mounted in the partition plates
26 for oscillatory movement, it being understood 10
that each order of adding mechanism is pro-
vided with its extension 88 in engagement with
its arm or lever 85, the mechanism being in-
dividualized to all orders within the capacity of
the machine. 18
The shaft or rod 89 extends across the several
ordinal mechanisms of the calculating machine
and at one end, i. e. the right hand end, is pro-
vided with an extension 91 to which is connected
a spring 92 in turn secured at 93 to the partition 20 -
plates 26 already mentioned. The spring 92 tends
to turn the shaft 89 in a clockwise direction (view-
ing Fig. 2) and against the levers 85 of the several
ordinal series of mechanisms, the levers 85 being:

- provided with arms 94 engaging spacers 95 upon 23«

a frame tie rod 96 to hold the parts in normal
position under the pull of spring 92.

- A shaft 97 is arranged through the partmon
plates 26 and at one end has fixed to it, a lever

98 extending down into engagement with shaft 30
89 already described. The shaft 97 is provided
with an extension 89 at and for each ordinal or-
ganization of mechanjsms. Referring to Fig. 2.

it will be noted that a lever 101 for each order of
mechanism is mounted upon.a cross shaft or 85
rod 102 extending through partition plates 26:
Each lever 101 has an arm 103 engaging its com-
panion extension 98 of shaft or rod 91. A spring:

104 is arranged upon rod 102 at each lever 101,

one end of this spring engaging a bridge portion 4¢..
105 of the lever 101 and the other end a stop rod

106 suitably arranged through the partition plates

26. The several springs 104 cause the lever ends

103 to press upon the extensiohs 89 and urge
the shaft 97 in a counter-clockwise direction. 45
(viewing Pig. 2) and against shaft 89. The shaft:

89 adjacent lever 98 is cut away at one side, as
indicated by dotted lines at 107 in Fig. 2, and
upon oscillation in a counter-clockwise direction
(viewing Fig. 2) the springs (04 permit lever 98:50::
to enter into the cut away part and permit cor-
responding oscillation of shaft 87. X

Shaft 89, as has been explained, is osclllabed
upon incomplete or inadequate key stroke and as
a result levers 101 are moved in a clockwise di--65.:
rection (viewing Fig. 2). Each of these levers is
provided with a stop shoulder 108 adapted to be.
thrown forwardly as the result of oscillation of
shaft 89 and corresponding oscillation of shaft.

97. Each bar 32 at its rear end is provided with 60
a shoulder 109 normally located just above the
forward position of stop shoulder {08.

It will therefore be apparent that upon incom-
plete or inadequate downward depression of any .
key of the several ordinal series of keys the’ 65
shaft 89 will be moved in a counter-clockwise-
direction (viewing Fig. 2) permitting lever 98
to ride into the cut away portion of said shaft
with resulting counter-clockwise movement of na.;
shaft 97 and arrangement of stop lugs 108 be-
neath shoulders 109 of bars 32. The bars 32 are’
the ba,rs depressed by the keys of the keyboard in
actuatlon of the control of the adding move-’
ments of the adding mechanism and obstruc- yg -
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tion to movement of the bars 32 of course pre-
vents calculating actuation.

This invention contemplates, as one of its fea~
tures, the locking of the series of keys of the
orders of the machine other than that in which
the inadequate or insufficient key stroke has oc-
curred and provides opportunity for correction
of the key stroke without recomputation of earlier
calculations. To this end the key locking mecha-
nism, just described, is without effect upon the
series of keys in which the inadequate or insuffi-
cient key stroke has occurred. The bar 32 de-
pressed inadequately by a particular key is pre-
vented from engaging above and being held up by
its stop lug 108 of lever 101. The lever 85 is
provided with a downwardly extending shoulder

111 adapted to engage shaft 89 as a result of

engagement of latch extension 8T with projection
59 of its lever 5! upon inadequate key depression.
This engagement of extension (i1 with shaft 89
prevents elevation of its bar 32 to a degree per-
mitting, stop lug 108 to engage beneath its
shoulder 109. The lug 108 engages the end of
bar 32 and the lever 181 is held back by the bar
until correction.

In the operation of a calculating machine in
which my invention is embodied the result of a
partial down key stroke, i. e. an inadequate de-
pression of it, is immediately apparent to an
operator as he undertakes further computations
upon the keyboard. He is immediately advised
that a particular stroke has not been completed
and since a single order only is unlocked he
is advised that his inadequate or insufficient key
manipulation in this order has accomplished
the locking of the keys of the other orders of the
machine. Since the error of necessity has oc-
curred in the last key manipulation in said order,
correction may be accomplished by completing
the stroke of the key insufficiently depressed.
Such depression of the proper key (of a key of
its order) permits the bar 32 of such order to be
raised into position for engagement by stop lug
108 under its shoulder 109. This engagement re-
sults in the locking of the entire keyboard, and
release is accomplished by releasing or unlock-
ing mechanism.

A release button (12 is arranged-through the
keyboard 22 of the casing and this release but-
ton is provided with a stem (43 arranged for
engagement with a lever {14 pivoted at 115 in
the frame of the calculating machine. Lever
{14 is provided with a slot 116 in which is ar-
ranged a dolly roll {17 upon a stud |18 carried
by an arm 119 of lever 398. Upon depression of
the key 112 the lever |14 is depressed. Lever {14
swings the arm 98 to the left, viewing Fig. 6,
moving it back through the cut-away end of
the shaft 89. As soon as the arm 98 has cleared
the shaft 89 spring 92 rocks shaft 89 to present
the round portion of the shaft end to shaft 89
and the parts are arranged in normal position.

In the embodiment of the invention shown on
the drawings means are provided for preventing
redepression of a key after a full down stroke
and before full adding movement has been ac-
complished. The arm of the lever 51, which ex-
tends rearwardly of the machine and which nor-
mally rests upon the laterally extending pro-
jection or shoulder 58 of link 38, is provided with
8 toothed portion {21. This toothed portion 121
is arranged for engagement by the latch exten-
sion 69 of dog 64 upon the return or adding
movement of link 38. The teeth 121 are of the
ratchet order and are adapted to be elevated

2,021,308

upon engagement of the projection 18 of the arm
12 with the end 19 of the lever §f. So long as the.
link 38 moves to the left (viewing Fig. 2) and
back to its normal position, the latch extension
69 permits passage of the teeth 121, If, how- &
ever, effort is made to repeat depression of a
key without first permitting full up stroke, latch
extension 69 engages teeth 121 of lever 51 and
locks the parts until the key is permitted to re-
turn to full release position. 10

Manually manipulative means have already
been described for releasing the means and de-
vices provided for locking the keys of the serles .
of multiple orders of adding mechanism of the
calculating machine embodying my present in- 15
vention. The calculating machine shown on the
drawings for the purpose of illustrating the ptes-
ent invention is provided with -key-responsive
power-actuated zeroizing or cancelling mecha-
nism. My invention contemplates, as one of its 20
features, the establishment of fully normal con-
dition of all the parts as a result of the zeroiz-
ing, clearing and cancelling of the machine and
its accumulators. This includes release of all key
locks so that the operator can be certain the 25
machine is free after zeroizing.

The detailed construction of the gearing form-
ing parts of the accumulator mechanisms forms
no part of the present invention and is or may
be generally that described and shown in United 30
States Letters Patent No. 1,357,747 granted to
Felt & Tarrant Manufacturing Company, assignee
of this invention, on November 2, 1920, for Im-
provements in calculating machines, invented by
this inventor, Joseph A. V. Turck. As disclosed35
in the above mentioned patent, it is contemplated
that zeroizing will be accomplished by detrain-
ment of such gearing through the swinging of
a frame part under the control of a rock shaft.
Referring to Fig. 6 reference character 122 in- 40
dicates & rock shaft or rocker member, move-
ment of which to the left (viewing Fig. 6) ac-
complishes the clearing of the registry wheels
of the accumulators of the adding mechanism.
The zeroizing or cancelling is accomplished by 45
mechanism which includes an arm 123 loosely
mounted about shaft 122 and connected by a link
124 to a lever 125 pivoted at 126. The lever 12§
is connected by a link 127 to an arm (28, the
pivotal connection between the link 127 and the 50
arm (28 providing pivotal support for a hook (29
adapted to engage a stud (32 mounted at 131
on a lever 133 pivoted at 134 in the frame of the
machine. The lever 133 is provided with a cam
roll 135 adapted for engagement with a cam 55
136 mounted upon main power shaft 27. A key
137 is arranged through the keyboard of the ma-
chine and this key has a shank {38 adapted to
depress a lever 139 pivoted at 141 on link 127
to arrange hook 129 in the path of the stud 132 60
of lever 133 as it is reciprocated by the cam 136.

Upon depression of key {37 lever 139 is de-
pressed and it will be understood that as a re-
sult of such depression hook 129 is lowered into
the path of movement of the stud 132 of lever 65
133. Lever 133 is oscillated in accordance with
movement of cam 136 and upon engagement with
its stud 132 with hook 129, the hook 129, link
127, lever 125, link 124 and arm 123 are all moved
toward the right to accomplish cancelling or ze- 70
roizing of the accumulators of the adding mech-
anism.

The arm 128 includes a cross or bridge mem-
ber 142 and an arm 143 is pivoted concentrically
with the arm 128 at 144 and in position to be 76
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.engaged by sald bridge member (42 when the

0]

15

40

arm 128 is moved to the right (viewing Fig. 6)
in a zeroizing or cancelling operation. The arm
;§43 is connected at 145 to a link 146 which ex-
tends up to and is engaged with a headed stud
147 on lever 98, the engagement of this stud with
this link being in a ‘slot {48 in the end of link
-{46. ‘The end of link (46 is slotted instead of

‘merely -perforated to facilitate assembly (the

Jower end of the slot is enlarged so that the stud
may be inserted and slipped up into the posi-
tion shown on the drawings).

Upon. depression of key 137 and in response
thereto hook 129 is moved down into position for
;engagement by stud 132 of lever 133 and hook 129
.through link 121, both moving toward the right
(viewing Fig. 6) accomplish the cancelling or zero-

.izing operation. This movement is of course ac-

companied by a clockwise swing of the arm 128,

_bringing its bridge part 142 into engagement with

-arm 143. Thereafter arms 128 and (43 move to-
‘gether and through link 146 cause lever 98 to
swing back through the cut 10T of the end of
shaft 89, thereby unlocking all the keys of the
keyboard then held in locked position by projec-

- tionis 108 of levers 10f.

The link 146 is preferably given a sufficient

.léength to arrange the arm 143 normally a dis-
.tance away from the arm (28 so that release of

the full stroke locks and devices will be delayed
until the lever 133 has had appreciable movement

.in its zeroizing stroke. It will be remembered that

the adding actuation of the numeral wheel is ac-
complished through the agency of the spring 28
and after the parts have been set by engagement
.with the hcok 43 in the toothed wheel 48. This
engagement occurs throughout a minor arc of
travel of ‘the shaft 21 and the adding actuation
occurs immediately upon disengagement of the
hook 43 from the toothed wheel 48. The spacing
of the arm 143 normally in advance of the arm
28 insures completion of an adding movement

- before release of the locks engaged as the result

of an inadequate key depression.
Means are also provided for insuring afirmative
release of all latch extensions 67 of dogs 63. Each

_dog 63 is provided with a downwardly extending

arm (49 which is normally disposed in'an appro-.

‘priately arranged slot 151 of a cross shaft 152,

This shaft has bearing in the partition plates 26
and is provided at its end adjacent or at the zero-
izing side of the machine with a lever 153. The
lever 153 engages a dolly roll 154 mounted upon

. link 127 gnd is held thereagainst by a spring 155

£0

secured at one end at 156 to adjacent partition
plate 26 and at its other end at 157 to a tail 158
of lever 153. Snaft 152 is normally arranged 5o
that it exerts no influence upon the dogs 63, the
arms 49 of said dogs being loosely arranged in
the cut-out portions 81 of said shaft.

Upon a zeroizing operation the link 127 is moved
“to the right (view:ng Fig. 6) swinging the lever
153 in a clockwise direction, such movement rock-

* ing shaft 152 to engage and lift the tails 149 of

all of the dogs 63 and moving them into position
to-dispose their latch extensions 67 out of en-
gagement with projections 59 of the levers 51.
Depression of key 131 preduces therefore a re-
sponsive zeroizing power actuated movement of
the parts and releases all of the means, devices
‘and mechanisms provided to compel full stroke
¢t the keys controlling the digital adding or cal-

“culating actuations of the machine.

It is thought that the invention and many of
its atfendant advantag és will be understood from

5

. the foregoing description and it will be apparent

that various changes may be made in the form,
construction and arrangement of the parts with-
out departing from the spirit and scope of the
invention or sacrificing all of its material advan- ¢ 5
tages. ’ o

Iclaim: - .

1. In a calculating machine, the combination of
multiple order power driven key responsive add-
ing mechanism, keys controlling said adding 10
mechanism, and inter-ordinal devices for locking
said keys against subsequent manipulation in the
event of a partial key stroke. : B

.92. In a calculating machine, the combination of
muitiple order power driven key responsive add- 18

“ing mechanism, keys controlling said adding

mechanism, inter-ordinal devices for locking said
keys against subsequent manipulation in the
event of & partial down stroke of akey, and other
devices for compelling full return key stroke. 20

3. In a calculating machine, the combination of
power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for controlling
said orders of adding mechanism, means set in g5
action by said devices for locking said devices
against return in the event of a partial down
stroke of a key, and devices set in.action by the
orders of said power driven adding mechanism to
release said locking means on a complete Kkey 3¢
stroke.

4. In a calculating machine, the combination of
power driven adding mechanism divided into.
digital orders, multiples of ordinal series of keys, .
devices co-operating with said keys for controlling 35
said orders of adding mechanism, means for lock- )
ing said devices against return in the event of a
partial down stroke of a key, devices for com-
pelling full return stroke of the key, and mecha-
nism connected with the individual orders of said
adding mechanism for releasing said locking
means at the end of a complete key stroke and
for throwing into action said devices for com-

" pelling full return key stroke. .

5. In a calculating machine, the combination of 45
power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for controlling
said orders of adding mechanism, means for lock-
ing said devices in the event of a partial key go
stroke, and against return movement, and other -
devices for locking the ordinal series of keys other
than that in which such partial key stroke occurs
and for locking .the keys of said series-in which
said partial key stroke has occurred upon com- gx
pletion of said partial key stroke. . .

6. In a calculating machine, the combination
of power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for control-
ling said orders of adding mechanism, means

-for locking said devices in the event of a partial

key stroke, and against return movement, other
devices for locking the ordinal series of keys
other than that in which such partial key stroke
occurs and for locking the keys of said series in
which said partial key stroke has occurred upon
completion of said partial key stroke, and means
for insuring full effective key up stroke. .
7. In & calculating machine, the combination
of power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for con-
trolling said orders of adding mechanism, means
for locking said devices in the event of a partial
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6

key stroke and against return movement, other
devices for locking the ordinal series of keys
other than that in which such partial key stroke
occurs and for locking the keys of said series in
which said partial key stroke has occurred upon
completion of said partial key stroke, means for
insuring full effective key up stroke, and man-
ually operable devices for releasing sald locking
means and locking devices.

8. In a calculating machine, the combination
of power driven adding mechanism divided intc
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for con-
trolling said orders of adding mechanism, means
for locking said devices in the event of a par-
tial key stroke and against return movement,
other devices for locking the ordinal series of
keys other than that in which such partial key
stroke occurs and -for locking the keys of said
series in which said partial key stroke has oc-
curred upon completion of said partial key stroke,
means for insuring full effective key up stroke,
and power actuated devices for releasing said
locking means and locking devices.

9. In a calculating machine, the combination
of power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for control-
ling said orders of adding mechanism, means for
locking said devices in the event of a partial key
stroke and against return movement, other de-
vices for locking the ordinal series of keys other
than that in which such partial key stroke oc-
curs and for locking the keys of said series in
which said partial key stroke has occurred upon
completion of said partial key stroke, means for
insuring full effective key up stroke, and both
manually operable and power actuated devices
for releasing said locking means and locking de-
vices.

10. In a calculating machine, the combination
of power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for control-
ling said orders of adding mechanism, means for
locking said devices in the event of a partial key
stroke and against return movement, other de-
vices for locking the ordinal series of keys other
than that in which such partial key stroke oc-
curs and for locking the keys of said series in
which said partial key stroke has occurred upon
completion of said partial key stroke, power
actuated clearing and zeroizing mechanism for
said adding mechanism, and means actuated by
said clearing and zeroizing mechanism for re-
leasing said locking means and devices.

11. In a calculating machine, the combination
of power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for con-
trolling said orders of adding mechanism, means
for locking said devices in the event of a par-
tial key stroke and against return movement,

‘other devices for locking the ordinal series of

keys other than that in which such partial key

stroke occurs and for locking the keys of said -

series in which said partial key stroke has oc-
curred upon completion of said partial key stroke,
power actuated clearing and zeroizing mecha-
nism for said adding mechanism, means actuated
by said clearing and zeroizing mechanism for re-
leasing said locking means and devices, and de-
vices for insuring full key up stroke.. :

12, In a calculating machine, the combination

of multiple orders of adding mechanism, power
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devices for actuating said adding mechanism,
keys for controlling the digital values of adding
actuation of each said order, and devices locking
all other orders of keys in the event of a partial
key stroke, and locking the order containing the
key receiving the partial stroke upon comple-
tion of a key stroke in said order.

13. In a calculating machine, the combination
of multiple orders of adding mechanism, power
devices for actuating said adding mechanism,
keys for controlling the digital values of adding
actuation of each said order, and devices locking
all other orders of keys in the event of a partial
key stroke, and devices connected with said pow-
er devices for clearing said locking devices, said
connecting devices being inoperative until com-
pletion of an adding movement.

14. In a calculating machine, the combination
of multiple orders of adding mechanism, power
devices for actuating said adding mechanism,
keys for controlling the digital values of adding
actuation of each said order, devices locking all
other orders of keys in the event of a partial
key stroke, and locking the order containing
the key receiving such partial key stroke upon
completion of a key stroke in said order, and de-
vices connected with said power devices for
clearing said locking devices, said connecting de-
vices being inoperative until completion of an
adding movement.

15. In a calculating machine, the combination
of multiple orders of adding mechanism, power de-
vices for actuating said multiple orders of adding
mechanism, an ordinal series of keys for each or-
der of adding mechanism and controlling the de-
gree of digital adding actuation thereof, and full
stroke compelling devices automatically cleared
by said power devices at each full key stroke and
upon a partial key stroke locking all orders of keys
except the order containing the key receiving said
partial key stroke.

16. In a calculating machine, the combination
of muitiple orders of adding mechanism, power
devices for actuating said multiple orders of
adding mechanism, an ordinal series of keys for
each order of adding mechanism and controlling
the degree of digital adding actuation thereof,
and full stroke compelling devices automatical-

1y cleared by said power devices at each full key

stroke and upon a partial key stroke locking all
orders of keys except the order containing the
key receiving said partial key stroke and locking
also said last mentioned order of keys after
stroke correction.

17. In a calculating machine, the combination
of multiple orders of adding mechanism, power
devices for actuating said multiple orders of add-
ing mechanism, an ordinal series of keys for each
order of adding mechanism and controlling the
degree of digital adding actuation thereof, full
stroke compelling devices automatically cleared
by said power devices at each full key stroke and
upon a partial key stroke locking all orders of
keys except the order containing the key receiv-

-ing said partial key stroke and locking also said

last mentioned order of keys after stroke cor-
rection, and a manusally operable device for re-
leasing the several orders of keys.

18. In a calculating machine, the combination
of multiple orders of adding mechanism, power
devices for actuating said multiple orders of
adding mechanism, an ordinal series of keys for
each order of adding mechanism and controlling
the degree of digital adding actuation thereof,
and full stroke compeliing devices automatically
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-clea.red>by said power devices at each full key .zeroizing devices simultaneously clearing or zero-
-stroke and upon a partial key stroke locking all

"orders of keys except the order containing the

key receiving said partial key stroke, and a man-

.ually operable device for releasing the said or-
-ders of keys after stroke correction.

19. In a calculating machine, the combina-~
tion of multiple orders of adding mechanism,
power devices for. actuating said multiple orders
of adding mechanism, an ordinal series of keys
for each order of adding mechanism and control-

‘ling the degree of digital adding actuation there-

of, full stroke compelling devices automatically
cleared by said power devices at each full key
stroke and upon a partial key stroke locking all

.orders of keys except the order containing the

key receiving said partial key stroke, power drlv-
en clearing and zeroizing devices for said multi-

- ple orders of adding mechanism, and devices con-

nected with said power driven clearing and zero-

-izing devices for releasing said keys and clear-
-ing said full stroke compelling devices.

20.In a calculating machine, the combination
of multiple orders of adding mechanism, power
devices for actuating said multiple orders of add-

.ing mechanism, keys controlling the digital values

of adding actuations of said adding mechanism,

and inter-ordinal full stroke compelling devices-

for locking the keys upon mismanipulation to
notify the operator of error.

- 21. In a calculating machine, the combination’
. of multiple orders of adding mechanism, each in-
-cluding accumulator registering devices, power

mechanism for. actuating said muitiple orders of
adding mechanism, keys controlling the digital

.values of sald actuations, means locking keys
upon mismanipulation, and power operated clear- -

ing and zeroizing devices simultaneously clear-
ing or zeroizing said accumulator registering
devices and said locking means and restoring all
key control mechanism to normal conditions.
22. In a calculating machine, the combination
of multiple orders of adding mechanism, each in-

-cluding accumulator registering devices, power

mechanism for actuating said multiple orders of
adding mechanism, keys controlling the digital

-values of said actuations, means locking keys

upon mismanipulation, power operated clearing
and zeroizing devices simultaneously clearing or

. zeroizing said accumulator registering devices and
_said locking means and restoring all key control

mechanism to normal conditions, and means in-

- dependent of said power operated clearing and

zeroizing devices for permitting correction of
such mismanipulation of keys. -
23. In a calculating machine, the combination

_of multiple orders of adding mechanism, each
_including accumulator registering devices, power

mechanism for actuating said multiple orders of
adding ‘mechanism, keys controlling the digital

- values of said actuations, means locking keys up-

on mismanipulation, power operated clearing and
zeroizing devices simultaneously clearing or zero-

-izing said .accumulator registering devices and

said locking means and restoring all key control
mechanism to normal conditions, and means in-

-dependent of said clearing and zeroizing devices

for releasing said locking means.

24. In a calculating machine, the combination
of multiple orders of adding mechanism, each in-
cluding accumulator registering devices, power

-mechanism for actuating said multiple orders of

adding mechanism, keys controlling the digital
values of said actuations, means locking keys up~-
on mismanipulation, power operated clearing and

5

7

izing said accumulator registering devices and

said locking means and restoring all key control

mechanism to normal conditions, and means in-
dependent of said cancelling and zeroizing devices
for permitting correction of said mismanipula-
tion of keys and the release of said key locking
means. . . . .

95. In a power-driven key-responsive calculat-

‘ing machine, the combination of power driven

adding mechanism divided into digital orders,
multiples of ordinal series of keys, devices co-op-
erating with said keys for controlling said orders
of adding mechanism, means set in action by said
devices for locking said devices against return
in the event of a partial down stroke of a key,
and devices set in action by the orders of said
power driven adding mechanism to release- said
locking means on a complete key stroke.

26. In a power-driven key-responsive calculat-
ing machine, the combination of power driven
adding mechanism divided into digital orders,
multiples of ordinal series of keys, devices co-op-
erating with said keys for controlling said orders

- of adding mechanism, means for locking said de-

10

20

vices against return in the event of a partial’

down stroke of a key, devices for compelling full
return stroke of the key, and mechanism con-
nected with the individual orders of said adding
mechanism for releasing said locking means at the

into action said devices for compelling full return
key stroke.
27. In a power-driven key-responsive calculat-

- ing machine, the combination of power driven

adding mechsnism divided into digital orders,
multiples of ordinal series of keys, devices co-op-
erating with said keys for controlling said orders
of adding mechanism, means for locking said de-
vices in the event of a partial key stroke, and
against return movement, and other devices for
locking the ordinal series of keys other than that
in which such partial key stroke occurs and for
locking the keys of said series in which said par-
tial key stroke has occurred upon completion of

said partial key stroke,

28. In a power-driven key-responsive calculat-
ing machine, the combination of power driven
adding mechanism divided into digital orders,
multiples of ordinal series of keys, devices co-op-
erating with said keys for controlling said orders
of adding mechanism, means for locking said de-
vices in the event of a partial key stroke, and

-against return movement, other devices for lock-

ing the ordinal series of keys other than that in
which such partial key stroke occurs and for
locking the keys of said series in which said par-

-tial key stroke has occurred upon completion of
-said partial key stroke, and means for insuring

full effective key up stroke..
29. In a power-driven key-responsive calculat-
ing machine, the combination of muitiple orders
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of adding mechanism, power devices for actuat- -

ing said adding mechanism, keys for controlling
the digital values of adding actuation of each said

-order, and devices locking all other orders of keys

in the event of a partial key stroke, and locking
the order containing the key receiving the partial

“stroke upon completion of a key stroke in said

order.

.30. In a power-driven key-responsive calculat-
ing machine, the combination of muitiple orders
of adding mechanism, power devices for actuat-
ing said adding mechanism, keys for controlling
the digital values of adding actuation of each
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said order, and devices locking all other orders
of keys in the event of a partial key stroke, and
devices connected with said power devices for
clearing said locking devices, said connecting de-
vices being inoperative until completion of an

“adding movement.

31. In a power~-driven key-responsive calculat-
ing machine, the combination of multiple orders
of adding mechanism, power devices for actuating

said multiple orders of adding mechanism, an

ordinal series of keys for each order of adding
mechanism and controlling the degree of digital
adding actuation thereof, and full stroke com-
pelling devices automatically cleared by said
power devices at each full key stroke and upon
a partial key stroke locking all crders of keys
except the order containing the key receiving said
partial key stroke. .

32. In a power-driven key-responsive calcu-
lating machine, the combination of multiple or-
ders of adding mechanism, power devices for
actuating said multiple orders of adding mech-
anism, an ordinal series of keys for each order
of adding mechanism and controlling the degree
of digital adding actuation thereof, and full stroke
compelling devices automatically cleared by said
power devices at each full key stroke and upon
a partial key stroke locking all orders of keys
except the order containing the key receiving
said partial key stroke and locking also said last
mentioned order of keys after stroke correction.

33. In. a power-driven key-responsive calcu-
lating machine, the combination of multiple or-
ders of adding mechanism, each including ac-
cumulator registering devices, power mechanism
for actuating said multiple orders of adding
mechanism, keys controlling the digital values
of said actuations, means locking keys upon mis-
manipulation, and power operated clearing and
zeroizing devices simultaneously clearing or zero-
izing said accumulator registering devices and
said locking means and restoring all key control
mechanism to normal conditions.

34. In a calculating machine, the combination
of power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices for co-operating with said keys for con-
trolling said orders of said adding mechanism,
and locking means rendered operative upon in-
complete depression of a key and locking the
ordinal series of keys other than that in which
the incomplete depression occurred.

35. In a calculator, the combination of a mul-
tiplicity of ordinal adding mechanisms, actuat-
ing mechanisms for said adding mechanisms and
including a power member a series of keys for
each order of said adding mechanisms, the keys
of the several series being operable simultane-
ously and in overlapping, non-synchronous se-
quence, and devices for locking all of the keys
in all of the orders, in case of a partial key
stroke, except in the order in which said par-
tial key stroke occurred.

36. In a calculator, the combination of a mul-
tiplicity of ordinal adding mechanisms, actuating
mechanisms for said adding mechanisms and in-
cluding a power member a series of keys for each
order of said adding mechanisms, the keys of
the several series being operable simultaneous-
1y and in overlapping, non-synchronous sequence,
devices for locking all of the keys in all of the
orders, in case of a partial key stroke, except
in the order in which said partial key stroke
occurred, and devices for compelling a full re-
turn of operated keys before redepression.
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37. In a calculator, the combination of a mul-
tiplicity of ordinal adding mechanisms, actuat-
ing mechanisms for said adding mechanisms and
including a power member a series of keys for
each order of said adding mechanisms, the keys
of the several series being operable simultaneous-
Iy and in overlapping, non-synchronous sequence,
devices for locking all of the keys in all of the
orders, in case of a partial key stroke, except in
the order in which said partial key stroke oc-
curred, and locking the keys in the order in
which said partial key stroke occurred after
redepression of a key of said order.

38. In a calculator, the combination of a mul-
tiplicity of ordinal adding mechanism, actuating
mechanisms for said adding mechanisms and in-
cluding a power member a series of keys for each
order of said adding mechanisms, the keys of
the several series being operable simultaneous-
ly and in overlapping, non-synchronous sequence,
devices for locking all of the keys in all of the
orders, in case of a partial key stroke, except in
the order in which said partial key stroke oc-
curred and locking the keys in the order in which
said partial key stroke occurred after redepres-
sion of a key of said order, and devices for
manually clearing said locking devices.

39. In a calculator, the combination of a mul-
tiplicity of ordinal adding mechanisms including
registry wheels, actuating mechanisms for said
adding mechanisms and including & power mem-
ber a series of keys for each order of said mech-
anisms, the keys of the several series being op-
erable simultaneously and in overlapping, non-
synchronous sequence, zeroizing mechanism for
clearing said registry wheels, devices for lock-
ing all of the keys in all of the orders, in case
of a partial down stroke in one of said orders,
except in the order in which said partial key
stroke occurred, and for locking the keys of the
last mentioned order after a full stroke of one
of its keys, and devices manually operable for
releasing said locking devices and connected to
said zeroizing mechanism and operable thereby
to release said locking devices during the clear-
ing of the register,

40. In a calculating machine, the combina-
tion of power driven adding mechanism divided
into digital orders, multiples of ordinal series of

keys, devices co-operating with said keys for con- 5

trolling said orders of adding mechanism, means
for locking said devices against return in the
event of a partial down stroke of a key, devices
for compelling full return stroke of the key, and
mechanism connected with the individual orders
of said adding mechanism for releasing said lock-
ing means at the end of a complete key stroke.

41. In a calculating machine, the combination
of multiple orders of adding mechanism, power
devices for actuating said multiple orders of
adding mechanism, an ordinal series of keys for
each order of adding mechanism and controlling
the degree of digital adding actuation thereof,
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and full stroke compelling devices automatical-

ly cleared by said power devices at each full key
stroke.

42, In a power driven calculator, the combina-
tion of a multiplicity of ordinal adding mecha-
nisms including registry wheels, actuating mech-
anisms for said adding mechanisms and includ-
ing a power member, a series of keys for each
order of said mechanisms, the keys of the sev-
eral series being operable simultaneously and in
overlapping, non-synchronous sequence, zeroiz-
ing mechanism for clearing said registry wheels,

85

[



2,021,393

devices for locking all of the keys in all of the
orders, in case of a partial down stroke in one
of said orders, except in the order in which said
partial key stroke occurred, and for locking the
keys of the last mentioned order after a full
stroke of one of its keys, devices compelling a
full return of operated keys before redepression,
and devices manually operable for releasing said
locking devices and connected to sald zeroiz-

10 ing mechanism and operable thereby to release

said locking devices during the clearing of the
register.

43. In a calculating machine, the combination
of power driven adding mechanism divided into
digital orders, multiples of ordinal series of keys,
devices co-operating with said keys for control-
ling said orders of adding mechanism, and means
compelling a full return of operated keys be-
fore redepression. . ,
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