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The present invention relates to computing machines
and the like, having a traveling amount representing de-
vice, such as an indexing mechanism, and is more specifi-
cally concerned with a mechanism for automatically align-
ing said traveling device with the amount represented by
a stationary amount representing device, such as a
register.

As used in the present specification and claims the term
“computing machine” is intended to include any type of
machine for accumulating jtems in which the mechanism
of the present invention may be usefully employed, as,
for example, in adding and/or subtracting machines, cal-
culating machines, cash registers, accounting machines,
and book-keeping machines.

A well known example of an operation requiring the
alignment outlined above is the division. When setting
up a division problem in an adding and subtracting ma-
chine provided with means for performing automatic
division, the dividend is entered into the register and the
divisor is entered into the traveling indexing mechanism.
Before starting the machine for operation it is necessary
for the operator to align the highest significant order of
the divisor with the highest significant order of the
dividend. Another example of an operation requiring
previous alignment is when the amount stored in the regis-
ter is to be reset into the indexing mechanism, which must
be then aligned with the highest significant order of the
amount to be reset.

Heretofore said alignment was normally done by visual
inspection of the factors and repeated manipulation of
keys. In setting up a division problem, for instance, the
divisor was added a suitable number of ciphers or spaces
in order to properly align it with the dividend.

The purpose of the present invention is to eliminate the
visual inspection and manual aligning steps in operations
requiring alignment and to cause the factors to be aligned
automatically upon depression of a suitable key.

It is, therefore, an object of the invention to provide an
automatic aligning mechanism for a computing machine
which will cause the factors to be aligned in one continu-
ous automatic operation.

Another object of the invention is to provide an align-
ing mechanism for such a machine which is of simple con-
struction and reliable operation.

In accordance with the invention I provide in a comput-
ing machire comprising a traveling amount representing
device and a stationary amount representing device having
a plurality of denominational orders, means for sensing
the highest significant order of the amount represented by
said stationary device. I further provide means controlled
by said sensing means for differentially arresting said
traveling device in predetermined relation to said highest
significant order.

In a preferred form of the invention, wherein the
stationary device comprises a set of amount representing
elements arranged in denominational orders and movable
from a zero position to a position representing a sig-
nificant digit, I provide a halting device movably mounted
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in relation to said set and operable for differentially
halting the progress of the traveling device. This halt-
ing device includes a sensing element and an arresting
element in each denominational order, said sensing ele-
ments sequentiaily sensing the positions of said represent-
ing elements from the highest to the lowest order, the
sensing element of the highest significant order of the
amount represented in said set acting in response to the
position of the representing element of such order to
cause one of said arresting elements to arrest said halt-
ing device. The latter furthermore includes a stop hav-
ing a fixed relation to each of said sensing elements, the
stop corresponding to said sensing element of the highest
significant order halting said traveling device in pre-
determined relation to said order.

Further objects, features and advantages of the in-
vention will become apparent from the following de-
tailed description of a preferred embodiment thereof,
taken in conjunction with the accompanying drawings
in which like numerals refer to like parts in the several
views and in which:

Fig. 1 is a partial left-hand longitudinal view through
an adding and subtracting machine embodying the in-
vention, showing one denominational order thereof;

Fig. 2 is a sectional view taken on line 2—2 of Fig. 1,
showing the parts in normal position;

Fig. 3 is another sectional view taken on line 2—2
of Fig. 1, showing the parts in working position.

The adding and subtracting machine shown in the
drawing is of the well-known type comprising a travel-
ing amount representing device, such as a pin carriage
160 (Fig. 1), a set of longitudinally movable actuators
12 and a register 101. As shown in Figs. 1 and 2, the
pin carriage 160 is made as usually of two plates 1 and
1’ carrying nine horizontal denominational rows of in-
dexable stop pins 2 and one horizontal row of spacing
pins 3. The pin carriage 100 is slidable over a sta-
tionary transverse shaft 5 and is guided by a roller 6
supported by a base plate 7 (Fig. 1). A spring 14 (Fig.
2) urges the pin carriage 180 to slide on the shaft 5
toward the left hand side of the machine (downward in
Fig. 2).

However, normally the pin carriage 100 rests with one
of its spacing pins 3 on a spacing dog 8 projecting from
a bail 9. This latter is pivotally mounted on a stationary
shaft 1% and is urged clockwise by a spring 11 attached
to an arm 66 of the bail. The spacing dog 8 engages
with its lower appendix 8’ a slot in the base plate 7.
Therefore, the pin carriage is arrested, through the spac-
ing dog 8, by the base plate 7.

When a digit is set up in the keyboard, not shown in
the drawing, a corresponding stop pin 2 is moved back-
ward (leftwards as seen in Fig. 1) to act as a stop upon
a projection I3 of the actuator 12, which is urged up-
wardly by a spring 102. Normally the actuators are
held in their lowest or fully returned position by a uni-
versal bar 193.

The main operating shaft of the machine is designated
by the numeral 47. As is kanown in the art, this shaft
makes a constant revolution at each machine cycle and
by known means, not here described, imparts a forward
and then a return stroke to one or more opsrating mech-
anisms, as the universal bar 103. More particularly,
as here shown, the universal bar 163 moves first upwards
and then downwards.

When the universal bar 103 is so raised, each actuator
12 is moved upwards by its spring 162 until arrested by
the stop pin 2 set into the path of its projection 13.

The actuators 12 cooperate with the register 101.
The particular register shown in Fig. 1 is an algebraic
register of the known type comprising two sets of pinions



2,821,342

3

104 which are in constant mesh with each other and
which are alternatively engageable with the actuators
12. Normally the register 161 is held out of engage-
ment with the actuators, as shown in Fig. 1. Upon
shifting the register 161 backwards, the rearward set
of pinions engages with the actuators 12.

As is well known in the art, in an amount entering
operation the register 101 is usually held out of engage-
ment during the vpward movement of the actuators
12, but is shifted into engagement therewith before the
return or down stroke of the actuators, whereby during
the latter the amount set up in the pin carriage 100 is
entered into the register.

In a total taking operation the register is first shifted
into engagement with the actuators whereby during the
upward movement of the actuators the register pinions
are reset to zero and the total is transferred to the actu-
ators for thereupon controlling a printing mechanism, for
instance. During the return or down stroke of the actu-
ators the register may be either shifted cut of engagement
with the actuators if the register is to be cleared, or it
may be held in engagement with the actuators if the total
is to be reentered into the register, as is the case in a sub-
total operation.

Each actuator 12 is formed with a lug 15, an aperture
16 and an apex 105 ccoperating with a halting device
movably mounted for halting the progress of the traveling
pin carriage 100, which in the present embodiment is
formed by a plate 17 (Figs. 1 and 3). The plate 17 is
formed with a set of step-wise arranged extensions 18,
each one terminating with a bent-over Iug 19. Each lug
19 includes three different portions, each one having its
own function, namely an upper sensing edge 106 (Fig. 2)

adapted to contact the lug 15 of an actuator 12, as does .

the intermediate lug 19 shown in Fig. 1, a forward arrest-
ing face 107 adapted to be arrested by the apex 105 of
an actuator 12, and a lateral stop edge 308 adapted to
stop an extension 4 protruding from the pin carriage 100,
as shown in Fig. 3. The distance 109 (Fig. 2) between
the lateral stop edges of two adjacent extensions 18 is
equal to the distance 132 between two adjacent actuators
12. The distance 111 between the forward arresting faces
107 of two adjacent lugs 19 is such that when a lug 19
contacts with its upper edge 196 a lug 15 (Fig. 1), the
lug 19 of the next higher order (the right hand end Iug 19
of Fig. 1) is located below the aperture 16 of the actuator
12 of the next higher order. The lower edge of the lug
15 has a longitudinal size which is equal to the distance
111, so that there is always a lug 19 contacting the lug 15
of one of the actuators 12.

The plate 17 is pivotally mounted by means of two bent-
cver lugs 29 and 26’ on two pivots 21 and 21. These
are secured to the extensions 22 and 23 of a plate 24 (Figs.
1 and 3) mounted for longitudinal movement on two fixed
studs 25 and 25”. As may be seen in Figs. 2 and 3, the
plate 17 is transversely slidable on the pivots 21 and 21’
through an amount corresponding to the distance between
the extension 23 or 22 and the adjacent Ings 29’ and 20,
respectively. Normally a spring 26 tensioned between
the extension 22 and the plate 17 holds the latter in the
position shown in Fig. 2. A spring 27, tensioned between
the extension 23 and the plate 17 (Fig. 1) urges the
latter counterclockwise about the pivots 21 and 21,

To the plate 24 is secured a rack 29 (Fig. 1) which
cooperates with a stud 30 of a pawl 31 pivoted on a
lever 32. A spring 33 tensioned between the paw! 31 and
the Jever 32 urges the stud 30 into engagement with the
rack 28. The lever 32 is fulcrumed on a fixed pivot 34
and carries two studs 35 and 36 diametrically opposed
with respect to said pivot. The stud 36 cooperates with
either one of two notches 38 of a positioning lever 37
pivoted at 40 and urged counterclockwise by a spring 39.

On a fixed pivot 43 is fulcrumed a lever 42 carrying a
roller 44 and urged counterclockwise by a spring 45.
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The roller 44 cooperates with a cam 46 secured to the
main shaft 47.

To the lever 42 is pivoted a bar 41 formed with a rear-
ward appendix 48 adapted to cooperate with either of the
studs 35 and 36. At its forward end the bar 41 is pivoted,
through a link 49, to a lever 50 fulcrumed at 51, The
lever 39 cooperates through a pin-and-slot connection with
a lever 52 pivotally mounted en a shaft 112 and carrying
a key 53. As will be seen later, the key 53 is the align-
ment key upon depression of which the alignment mecha-
nism is brought into operation.

A latch 54 pivoted on the lever 52 is urged counter-
clockwise by a spring 55. Normally the latch 54 is
arrested by a Iug 58 of a detent 59 pivoted on a lever 60.
The latch 54 is formed with an abutment 57 capable of
engaging the lug 58 upon lifting the latch 54. The de-
tent 89 is urged counterclockwise by a spring 62 anchored
to the lever 60 which in turn is urged clockwise by a
spring 63 about a pivot 64. Normally the detent 59 is
arrested by a fixed stop 61. The lower arm of the lever
69 carries a stud 65 cooperating with an arm 66 of the
bail 9.

The lever 52 carries a stud 67 cooperating with an in-
clined slot 113 of a bar 68. This bar is the usual motor
bar, which, upon being shifted forward (to the right as
seen in Fig. 1), clutches the main shaft 47 to the usual
motor for one machine cycle. The mechanism controlled
by the motor bar 68 is well known in the art and will not
be described.

An arm 69 of the lever 52 is connected to a link 70
which is linked through a pin-and-slot connection to a
lever 71 pivoted at 72. A bar 73 is linked to the lever
71, this bar being the usual sub-tctal bar of the machine.
As is known in the art, each time a sub-total key is de-
pressed, the sub-total bar 73 is shifted backwards for con-
ditioning the machine for a sub-total operation. During
said operation the amount accumulated in the register is
transferred to the actuators and then reentered into the
register. It will thus be apparent that the actuators may
transitorily assume a position representative of the amount
accumulated in the register.

A lever 74 pivoted at 75 is urged clockwise by a spring
114 (Fig. 2). The lever 74 carries a stud 77 which is
normally arrested by the plate 17. In the normal posi-
tion shown in Fig. 2 the forward end of the lever 74 arrests
the lower arm of a lever 76 pivoted at 115 (Fig. 1) and
urged clockwise by a spring 116. Pivoted to the lever 76
is a bar 117 mounted by means of a slot on a fixed stud
118 and provided with a projection 119 capable of engag-
ing a pin 126 secured to the motor bar 68.

The numeral 89 designates a shaft which is rocked
clockwise at the beginning of each machine cycle by the
main shaft 47 and is then returned to normal. The
means operated by the main shaft 47 for recking the shaft
80 are known per se and will not be described. The
shaft 80 carries an arm 79 having a stud 78 secured there-
to.

The mode of operation of the mechanism will now be
described.

Upon depression of the key 53, the motor bar 68 is
shifted forwards, whereby a machine cycle is started.
This cycle will be a sub-total cycle since through arm 69,
link 70 and lever 71 the sub-total bar 73 has been shifted
backwards concurrently with the forward movement of
the motor bar 68. Furthermore, the lever 30 is rocked
counterclockwise, whereby through the link 49 the bar 41
is swung clockwise and its appendix 48 is put in a position
to face the stud 36.

As has been recalled above, at the beginuning of a total
or sub-total cycle the actuators 12 engage the register 191,
Thereupon the universal bar 103 is lifted and the actu-
ators 12 move into a position which is representative of
the amount contained in the register, the actuators engag-
ing the register orders which are different from zero mov-
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irig upwards, while the other actuators remain in the nor-

mal position of Fig. 1. The operation of the universal
bar 103 is so timed with respect to the cycling of the main
shaft 47 that as soon as the universal bar starts its up-
ward movement, the cam 46 rocks the lever 42 clockwise
and the bar 41 is shifted backwards. The appendix 48
engages the stud 36 and swings the lever 32 counterclock-
wise. The stud 30 of the pawl 31, which engages a
notch 29 of the rack 28, moves the latter forwards together
with the plate 17.

As long as the sensing edges 106 of the Iugs 19, begin-
ning from the lug 19 of the highest order, contact a lug
15 of the actuators 12 of the higher orders standing at
Zero, one actuator arresting cne lug 19 at a time as shown
in Fig. 1, the plate 17 continues its forward movement.
This is the case of an amount which is one or more orders
smaller than the highest capacity of the register. When
a lug 19 comes below the actuator 12 of the highest sig-
nificant order of said amount, it is no more prevented by
the lug 15 from rising and the plate 17 is rocked counter-
clockwise by the spring 27. Thus the lug 19 of the next
higher order enters the aperture 16 of the correspond-
ing actuator 12 and its arresting face 167 is arrested by
the apex 105. The plate 17 is now locked against fur-
ther forward movement and the stud 30 jumps over the
remaining teeth of the rack 28, enabling the lever 32 to
complete its oscillation. At the end of the machine cycle
the bar 41 is returned to normal, as explained later, but
the lever 32 is held in its counterclockwise rocked posi-
tion by the positioning lever 37, while the plate 17 is
held in its forward position by the stud 30. As will be
disclosed later, the plate 17 will thus stop with the stop
edge 108 of one of its lugs 19 the extension 4 of the pin
carriage 100 in a position in which the pin carriage is
aligned with the amount accumulated in the register.

Returning now to the key 53, it will be apparent from
Fig. 1 that upon its depression the abutment 57 of the
latch 54 will be lifted, thus latching the lug 58 of the
detent 59. At the end of the sub-total cycle described
above, the key 53 is returned to normal by a spring 121,
as is known per se. The latch 54 lowers therefore the
detent 59 and disengages it from the fixed stop 61. The
lever 60 is permitted to be swung clockwise by its spring
63 and the stud 65 engaging the arm 66 rocks the bail
9 counterclockwise.” The spacing dog 8 releases the spac-
ing pin 3 and the pin carriage 100 is thus free to be moved
toward the higher orders by its spring 14. As will be
apparent from Fig. 3, the pin carriage 100 moves unil
arrested by a lug 19 which stops the extension 4. The
latter is so arranged to insure the proper alignment be-
tween the first vertical row of stop pins 2 and the ac-
tuator 12 corresponding to the highest significant order of
the amount accumulated in the register.

Fig. 3 schematically shows the actuators of the orders
above the highest significant order of the amount accu-
mulated in the register; by counting the residual lugs 19
it will be seen that the highest significant order of the
amount is the fifth, which is aligned with the stop pin 2
of the highest order. It is to be remarked that the exten-
sion 4 engages the stop edge 108 of a lug 19 which is
three lugs distant from the Iug i9 sensing the highest
significant order. This relation of the lug 19 stopping
the extension 4 to the lug 19 sensing the highest signifi-
cant order may be chosen at will when designing the
machine, but it remains a fixed one during operation.

The numerals 81 and 82 designate two fixed stops,
which correspond to a fictitious actnator 12 which is
always staying at zero. As shown in Fig. 2, the plate
17 is normally prevented by said stops from rocking
upwards.

It will be remarked that the aligning movement of the
pin carriage 100 occurs after the end of the cycle, when
the machine stands still. At the end of said movement
another machine cycle may be automatically started to
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perform the operation for which the pin carriage has
been aligned with the amount contained in the register.
To this end the extension 4 upon contacting the lug 19
shifts the plate 17 from the position of Fig. 2 into the
position of Fig. 3, the spring 14 overwhelming the com-
bined actions of the springs 26 and 114, The plate 17
acts thereupon on the stud 77 and swings the lever 74
counterclockwise, thus releasing the lever 76. Under the
urge of the spring 116 the lever 76 rocks clockwise (Fig.
1) and the extension 1319 of the bar 317 engages the
pin 128 of the motor bar 68, thus starting a new machine
cycle.

During the forward stroke of this new machine cycle
the stud 78 moves backwards and restores the lever 66
into the normal position of Fig. 1, in which the detent
59 reengages the stop 61. During said cycle the bar 41
moves backwards as described above and with its appen-
dix 48 engages the stud 35. The lever 32 is rocked clock-
wise and the plate 17 is thus restored to normal.

It has been assumed above that the sub-total operation
is performed in one machine cycle. However, there are
many machines wherein a sub-total as well as a total
operation requires two or even more machine cycles.
In this case a certain machine cycle of the sequence of
cycles is allotted to the up and down movement of the
actuators. Therefore, it will be very simple to arrange
the plate 17 to move forward during that cycle only. In
the most usual case of a sequenice of two cycles, this
cycle will be the second cycle.

It has been further assumed that the key 53 is an addi-
tional key exclusively allotied to the aligning mechanism.
In the case the aligning mechanism is to be wsed for
aligning the divisor with the dividend, the key 53 may
be dispensed with and the lever 52 may be controlled
by the usual division key. To this end the lever 52 will
be operated after having entered the dividend into the
register and the divisor into the pin carriage. Upon op-
eration of the lever 52, the pin carriage aligns with the
dividend, whereupon the lever 76, which will control the
mechanism previously controlied by the division key, will
start the first division machine cycle. :

Similarly, if the aligning mechanism will be used for
aligning the pin carriage with a total which is to be reset
in the pin carriage, the key 53 may be dispensed with
and the lever 52 may be controlled by the usnal reset
key. In this case the bar 117 may be extended forwardly
0 as to be capable of engaging with its forward end a
pin 122 secured to the lever 71. Thus the lever 76 will
actuate the motor bar 68 as described above and further-
more it will shift the sub-total bar 73 backwards, where-
by the ensuing machine cycle will be a sub-total cycle,
during which the total is reset into the pin carriage, aligned
therewith.

It has been furthermore assumed that the bar 73 is the
sub-total bar. However, the bar 73 may be the total bar
as well and an additional control, known per se, may be
provided for preselecting the kind of total to be taken.

Instead of aligning the pin carriage with an amount
stored in the register, it may be useful to align it with
an amount contained in any other storage means. To
tpis end the actuators 12 may be controlled by an addi-
tional storage means, or, as an alternative, the plate 17
may cooperate with any suitable amount representing
means. In this connection it may be remarked that the
plate 17 does not sense the actual position of the actua-
tors 12, but distinguishes only between a zero position
and an out of zero position of each actuator.

In the preferred embodiment of the invention disclosed
above, the plate 17 moves longitudinally for sensing the
actuators. However, it will be evident to those skilled
in the art that the novel sensing means of the invention
may with equal facility be arranged to move transversely,
from the higher orders towards the lower orders. Either
the register wheels or any means connected therewith,
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as the actuators, may be sensed. In the latter case each
actuator may be formed with an aperture which when at
zero lies in the path of the sensing means, thus permitting
the movement of the latter. The first actuator which is
out of zero position, this actuator being that of the high-
est significant order of the represented amount, obstructs
the movement of the sensing means. The position thus
assumed by the sensing means is representative of the
number of digits of the amount, whereby the sensing
means may be used as before for differentially arresting
the {raveling means.

Some adding machines have a stationary pin basket
and an indexing mechanism movable step by stem over
the pin basket for setting any selected pin. The aligning
mechanism of the invention may be applied also to. this
type of machines. Since the indexing mechanism moves
from the highest order towards the lower orders, the
indexing mechanism should be arrested by the sensing
means through a suitable reversing means in the case of the
sensing means moving longitudinally to sense the actu-
ators.

Tnasmuch as the set of actuators 12 may be considered
as a statiomary amount representing device as well as
the register, since similarly to each register pinion 104
each actuator 12 is movable from a zero position to a
position representing a significant digit, the term “sta-
tionary amount representing device” as used in the pres-
ent specification and claims is intended to be indifferently
applicable to either device.

From the foregoing description it will also be under-
stood that many changes may be made in the above
construction, and different embodiments of the inven-
tion could be made without departing from the scope
thereof. Tt is, therefore, intended that all matter con-
tained in the above description, or shown in the ac-
companying drawing, shall be interpreted as illustrative,
and not in a limiting sense.

What I claim is:

1. In a computing machine having an amount set-up
means, a stationary amount representing device adapted
to cooperate with said set-up means and including a set
of differential elements rovable from a zero position
to a number of nonzero positions, traveling means for
shifting the cooperative relationship of said amount set-
up means and said set, a sensing device bodily movable
with respect of said set for sequentially sensing the posi-
tions of said elements from the highest order toward the
lower orders to detect upon a differential extent of said
bodily movement the element of the highest significant
order, and stop means differentially settable by said
sensing device according to said extent for arresting the
travel of said traveling means in predetermined constant
relation to said highest significant order to align an in-
variable order of said amount set-up means with said
highest significant order.

2. In a computing machine having an amount set-up
means, a stationary amount representing device adapted
to cooperate with said set-up means and including a set
of differential elements movable from a zero position to
a number of nonzero positions, spring actuated traveling
means for shifting the cooperative relationship of said
amount set-up means and said set, a sensing device bodily
movable with respect of said set for sequently sensing
the positions of said elements from the highest order
toward the lower orders to detect upon a differential
extent of said bodily movement the element of the highest
significant order, stop means differentially settable by
said sensing device into the path of said traveling means
to arrest the travel thereof in predetermined relation to
said highest significant order, means for starting a ma-
chine cycle, and means operable by said arresting means
upon arresting said travel for actuating said starting
means.

3. In a computing machine having an amount set-up
means, a stationary amount representing device adapted
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to cooperate with said set-up means and including a set
of differential elements movable from a zero position
to a number of nonzero positions, traveling means for
shifting the cooperative relationship of said amount set-
up means and said set, a sensing device bodily movable
with respect of said set for sequentially sensing the posi-
tions of said elements from the highest order toward
the lower orders to detect upen a differential extent of
said bodily movement the element of the highest signifi-
cant order, normally ineffective stop means differentially
scttable by said sensing device according to said extent
and movable into effective position for arresting the travel
of said traveling means in predetermined relation to
said highest significant order, and means controlled by
the differential element of said highest significant order
for so moving the set stop means.

4. In a computing machine having an amount set-
up means, a stationary amount representing device adapt-
ed to cooperate with said set-up means and including a
set of differential elements movable from a zero position
to a number of nonzero positions, traveling means for
shifting the cooperative relationship of said amount set-
up means and said set, a sensing device bodily movable
with respect of said set for sequentially sensing the po-
sitions of said elements from the highest order toward
the lower orders to detect upon a differential extent of
said bodily movement the element of the highest sig-
nificant order, stop means differentially settable by said
sensing device according to said extent for arresting the
travel of said traveling means in predetermined relation
to said highest significant order, a cyclically operating
mechanism, and means controlled by said operating
mechanism for moving said sensing device during one
cycle of operation.

5. In a computing machine having an amount set-
up means, a stationary amount representing device adapt-
ed to cooperate with said set-up means and including a
set of differential elements movable from a zero position
to a number of nonzero positions, spring actuated travel-
ing means for shifting the cooperative relationship of
said amount set-up means and said set, a sensing device
bodily movable with respect of said set for sequentially
sensing the positions of said elements from the highest
order toward the lower orders to detect upom a dif-
ferential extent of said bodily movement the element of
the highest significant order, stop means differentially
settable by said sensing device. according to said extent
for arresting the travel of said traveling means in pre-
determined relation to said highest significant order, a
cyclically operating mechanism, means controlled by said
operating mechanism for moving said sensing device
during a cycle of operation, means for nermally restrain-
ing said traveling means, and further means controiled
by said operating mechanism substantially upon comple-
tion of said cycle for disabling said restraining means.

6. In a computing machine having an amount set-up
means, a stationary amount rep_resenting device adapted
to cooperate with said set-up means and including a set
of differential elements movable from a zero position to
a number of nonzero positions, traveling means for shift-
ing the cooperative relationship of said amount set-up
means and said set, a sensing device bodily movable with
respect of said set for sequentially sensing the pesitions
of said elements from the highest order toward the lower
orders to detect upon a differential extent of said bedily
movement the element of the highest significant order,
stop means differentially settable by said sensing device
according to said extent for arresting the travel of said
traveling means in predetermined relation to. said highest
significant order, a main operating mechanism, means
for istarting said operating mechanism, means controlled
by said operating mechanism for moving said sensing de-
vice during a cycle of operation, means: for normally: re-
straining said traveling means, and a program. conirol
device, said control device comprising a manual means,
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means controlled by said manual means for operating said

starting means, further means controlled by said operat-
ing mechanism substantially upon completion of said
cycle for disabling said restraining means, and means
operable by said stop means upon arresting said traveling
means for operating said starting means.

7. In a computing machine having an amount set-up
means, a stationary amount representing device adapted
to cooperate with said set-up means and including a set
of differential elements movable from a zero position to
a number of nonzero positions, spring actuated traveling
means for shifting the cooperative relationship of said
amount set-up means and said set, a sensing device bodily
movable with respect of said set for sequentially sensing
the positions of said elements from the highest order
toward the lower orders to detect upon a differential ex-
tent of said bodily movement the element of the highest
significant order, and a set of stop means movable with
said sensing device and selectively settable according to
said extent into the path of said traveling means to arrest
the travel thereof in predetermined relation to said high-
est significant order, the stop means of said set, when so
set, being located from the highest to the lowest order at
decreasing distances from said traveling means, said travel
decreasing with the increase of said extent.

8. In a computing machine having an amonnt set-up
means, a stationary amount representing device adapted
to cooperate with said set-up means and including a sst
of differential elements movable from a zero position to
a number of nonzero positions, traveling means for shift-
ing the cooperative relationship of said amount set-up
means and said set, a halting device operable for differen-
tially halting the progress of said traveling means, said
halting device including a sensing element and an arrest-
ing element in each denominational order, said halting de-
vice being bodily movable with respect of szid set to
permit said sensing elements to sequentially sense the
positions of said differential elements from the highest
order toward the lower orders, the sensing element of
the highest significant order of the amount represented in
said set acting in response to the position of the differen-
tial element of such order to cause one of said arresting
elements to arrest said halting device after a differential
extent of said bodily movement, said halting device fur-
ther including a stop having a fixed relation to each
one of said sensing elements, the stop corresponding to
said sensing element of the highest significant order halt-
ing said traveling means in predetermined constant rela-
tion to said order to align an invariable order of said
amount set-up means with said highest significant order.

9. In a computing machine as claimed in claim 8, a
main operating mechanism, means cyclically operated by
said main operating mechanism for moving said halting
device in relation to said set, and a viclding connection
interposed between said moving means and said halting
device to permit said moving means to complete its cycle
notwithstanding said halting device is differentially ar-
rested by said arresting elements.

10. In a computing machine having an amount set-up
means, a stationary amount representing device adapted
to cooperate with said set-up means and including a set
of differential elements movable from a zero position to a
number of nonzerc positions, traveling means for shifting
the cooperative relationship of said amount set-up means
and said set, a halting device operable for differentially
halting the progress of said traveling means, said halting
device including a sensing element and a stop associated
therewith in each denominational order, said halting de-
vice being bodily movable with respsct of said set to
permit said sensing elements to sequentially sense the
positions of said differential elements from the highest
order towards the lower orders, the sensing element of the
highest significant order of the amount represented in said
set acting in response to the position of the differential
element of such order to select the associated stop for ar-
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10
resting said traveling means in predetermined relation
to said order, each one of said stops being located at a
constant distance from the associated sensing element.

11. A computing machine as claimed in claim 10,
wherein said halting device is movable in a substantially
rectilinear direction toward said set of differential ele-
ments.

12. In a computing machine having an amount set-
up means, a stationary amount representing device adapt-
ed to cooperate with said set-up means and including a
set of differential elements movable from a zero posi-
tion to a number of nonzero positions, traveling means
for shifting the cooperative relationship of said amount
set-up means and said set, a halting device operable for
differentially halting the progress of said traveling means,
said halting device including a plate having = set of step-
wise arranged projections, each projection including a
sensing portion, an arresting portion and a stop portion,
said plate being movable in a direction toward said set
to permit said sensing portions to sequentially sense the
positions of said differential elements from the highest
order toward the lower orders, said plate also being
mounted for limited motion in another direction, the
sensing portion of the projection of the highest significant
order of the amount represented in said set acting in
response to the position of the differential element of
such order to permit such movement of said plate in said
other direction and to cause the arresting portion of a
second projection of a higher order to arrest said plate,
the stop portion of a third projection of a still higher
order halting said traveling means in predetermined rela-
tion to said order.

13. A computing machine as claimed in claim 12,
wherein each differential element is provided with a first
member movable therewith and adapted to be sensed by
the sensing portion of the corresponding projection and
is further provided with a second member adapted to
arrest the arresting portion of the corresponding projec-
tion.

14. In a computing machine having an amount set-up
means, a register, a set of actuators to enter amounts
from said set-up means into said register, each actuator
being movable from a zero position to a number of
nonzero positions, traveling means for shifting the co-
operative relationship of said amount set-up means and
said set, manual means for initiating an operation com-
prising a machine cycle wherein the amount stored in the
register is transferred to said actuators, a sensing device
bodily movable with respect of said set for sequentially
sensing the positions of said actuators from the highest
order toward the lower orders to detect upon a differ-
ential extent of said movement the actuator of the high-
est significant order, stop means differentially settable
by said sensing device according to said extent for arrest-
ing the travel of said traveling means in predetermined
relation to said highest significant order, and means con-
trolled by said manual means for conditioning said sens-
ing device to operate during said cycle.

15. In a computing machine, the combination com-
prising a traveling amount representing device, a set of
amount representing elements arranged in denominational
orders, each of said elements being movable from a zero
position to a position representing a significant digit, a
halting device operable for differentially halting the pro-
gress of said traveling device, said halting device includ-
ing a sensing element and an arresting element in each
denominational order, said halting device being movable
in a direction toward said set to permit said sensing ele-
ments to sequentially sense the positions of said represent-
ing elements from the highest to the lowest order, said
halting device also being mounted for limited motion in
another direction, the sensing element of the highest
significant order of the amount represented in said set
acting in response to the position of the representing ele-



3,821,342

11

ment of such order to permit such movement of said
device in said other direction and to cause one of said
arresting elements to arrest said halting device, said halt-
ing device further ingluding a stop. having a fixed rela-
tion to each of said sensing elements, the stop cortespond-
ing to said sensing element of the highest significant order
halting said traveling device in predetermined relation
to said order. :

16. In a computing machine, the combination com-

prising a traveling amount representing device, a set of 1

amount representing elements. arranged in denomina-
tional orders, each of said elements. being movable from
a zero position to a position representing a significant
digit, a halting device operable for differentially halting
the progress. of said traveling device, said halting device
including a sensing element and: an arresting element in:
each denominational order, said halting device being
movable in a direction toward said set to. permit said:
sensing elements, to. sequentially sense the positions. of said:
representing elements from the highest to the lowest.order,
said halting device also. being mounted for limited motion
in another direction, the sensing eclement of the highest
significant order of the amount represented in said set
acting in response to the position of the representing: ele-
ment of such order to permit such movement of said
device in said other direction. and to. cause. one of said
arresting elements to arrest said halting. device, said halt-
ing device being furthermore mounted for limited motion
in a third direction, said halting device further including
a stop having a fixed relation to. each of said sensing ele-
ments, the stop corresponding to. said sensing: element: of
the highest significant order being engageable by- said:
traveling device to halt the traveling device in predeter-
mined relation to said order upon completion. of the
limited motion of the halting device in said: third direc-
tion, means. for starting a machine cycle, and: means: op-
erable by said halting device upon completion of said:
last-named motion for actuating: said: starting means:

17. In a computing machine, the combination of a
transversely movable indexing mechanism, a set of differ-
ential members transversely arranged in' denominational
orders. and: associated with said indexing: mechanism,
each of said differential members being movable: in: a
longitudinal plane from a zero position to a pesition: rep-
resenting a significant digit, a plate including a. set of
transversely step wise arranged projections: each. one
comprising; a sensing: portion, an arresting: portion and‘ a
stop, said: plate being longitudinally movable toward: said
set of differential members: to. permit the sensing portion
of said: projections to sequentially sense- the positions' of
said differential: members from the highest to the lowest
order; said plate being furthermore rockable about a
transverse axis, the projection sensing the differential
member of the highest significant order acting in response
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to. the position. of said. differential member to. permit: said:
plate to rock about said axis and to cause the: arresting
portion of the projection of the next higher order to:
arrest said plate against the corresponding differential
member, whereby one of said stops; having a fixed. rela-
tion to the projection sensing the differential member: of
the highest significant order is conditioned to stop said
indexing mechanism in predetermined: relation to. said
order.

18. In a computing machine, the combination. of a
transversely movable indexing mechanismy,. a: set of diffex-
ential members transversely arranged in denominational
orders and associated with said indexing mechanism, each
of said differential members being movable: in: a longi-
tudinal plane from a zero position te a position: repre-
senting a significant digit, a plate including a set of trans-
versely stepwise arranged projections each. one. compris-
ing a sensing portion, an arresting portion and a stop,
said plate being longitudinally: movable toward: said set
of differential members to permit the sensing portion
of said projections to sequentially sense the positions: of
said differential members from the highest to the: lowest
order, said plate being: furthermore rockable about a
transverse axis, the projection sensing the differential
member of the highest significant order acting‘in response:
to the position of said differential member to permit’ said
plate to rock about said axis and to cause the: arresting
portion of the projection of the next higher order to
arrest said plate against the corresponding differential
member, said plate being furthermore slidable in a trans-
verse direction, one of said stops having: a: fixed' relation:
to the projection sensing the differential member of the
highest significant order being engageable by said index-
ing mechanism to stop the indexing mechanism: in: pre-
determined relation to said order upon completion: of’ the:
transverse motion of said plate, a motor bar, and' actuat-
ing means operable by said plate upon completion: of said’
transverse motion for actuating said motor bar

19. In a computing machine as claimed'in ctaim 18, a
main operating mechanism, means cyclically- gperated: by

said main operating mechanism for longitudinally mov-.

ing said plate toward said set of differential members,
and a yielding connection interposed’ between said- mov-
ing means and said plate to permit said: moving- means to
complete its cycle  notwithstanding said- plate: is' arrested:
against said corresponding differential member.
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