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This invention relates to a key-controlled cal 
culating machine and more particularly to im 
proved mechanism for effecting the entry of data 
into accumulating mechanisms. 
The principal object of the invention is to pro 

vide improved storage or data retaining mech 
anism into which an amount may be entered 
from a keyboard, digit by digit, and then trans 
ferred from the storage device to an accumulator 
of the type in which all the digits of the amount 
are entered concurrently, 
A further object of the invention is to provide 

improved data entering mechanism for an ac 
cumulator, in which storage devices are provided 
and controlled alternately by the keyboard, which 
devices in turn alternately enter their data into 
the accumulator in such manner that, while an 
amount is being entered into one storage device 
under control of the keys, the amount previously 
entered into the other device is transferred to the 
accumulator. 
A more specific object of the invention is to 

provide an improved data storage device which 
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view being taken in the direction of the arrows 
a-SC of Fig. 4. 
Fig. 4 is a section looking in the same direction 

as the view of Fig. 1, this section being taken just 
inside the side frame as indicated by the lines 
4-4 of Fig. 3. 

Fig. 5 is a view looking in the direction of lines 
-S of Fig. . . 
Fig. 6 is a detail of the operating clutch mech 

anism of the storage unit showing the clutch in 
its tripped or engaged position in readiness to 
drive the moving parts of the unit. 

Fig. 7 is a sectional view taken through the 
r keyboard mechanism showing the contacts oper 
ated by keys. 

Fig. 8 is a view showing certain of the parts of 
Fig. 7 in moved position, specifically, one of the 
keys is in depressed position to show the manner 
in which it effects the closure of certain con 

20 tacts. . 
Fig. 9 is a detail of a bail operating magnet, 

looking in the direction 9-8 of Fig. 11. 

is of improved construction and which embodies 
- novel features of operation. 

A still further object is to provide a multiple 
digit storage device with mechanism automati 
cally operative upon completion of an entry there 
in for causing the entry to be transferred to an 
accumulator, and in which novel selectively set 
table devices are provided to cause the trans 
ferring to take place after any desired number 
of digital positions of the storage device have 
been set or controlled. 
A further object is to provide an improved 

keyboard mechanism, wherein the operation of 
any key closes a contact and the improved mech 
anism is provided for controlling the period of 
time during which the key operated contacts re 
main closed. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been 
Contemplated, of applying that principle. 

In the drawings: . 
Fig. 1 is a central section through one of the 

storage devices. 
Fig. 2 is a view similar to that of Fig.1 showing 

certain of the parts in moved positions. 
Fig. 3 is a transverse section of one of the stor 

age units, the section being taken substantially 
along the lines 3-3 of Figs. 1 and 4. 

Fig. 3a is a plaf detail of the restoring slide, the 

Fig. 10 is a further detail of a key operated con 
tact, this section being along lines 0-fo of 

25 Fig. 11. 
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Fig. 11 is a view of the keyboard and consti 
tutes a view looking from the left at the mech 
anism of Fig. 7. 

Figs, 12a and 12b placed one above the other 
in the Order named Constitute a wiring diagram 
illustrating the controlling circuits between the 
keyboard, storage units and accumulator. 

Fig. 13 is a chart showing the time of operation 
of certain of the cyclically operable contact de 
Vices, 

The keyboard 
Referring to Figs. 7 and 11, there are provided 

ten keys D, one for each of the digits, arranged 
40 

45 

50 

in three rows as shown in Fig. 7. The keys are 
supported between plates and 2 in which they 
are suitably mounted for vertical reciprocation 
and normally held in their upper position by 
springs S. A usual form of roller disk interlock 
device generally designated 4 is provided for co 
operation with extending arms or finngues on the 
keys, so that only one key may be depressed at 
a time. 
Depending from each, key is a hook 5 freely 

pivoted at , which lies between a fixed cross 
bar T and a pivoted contact arm 8. The arm 
8 is normally urged in a counter-clockwise direc 

tion by a spring , so that its upper end presses 
against an insulating biock on the hook 5 to urge 
the hook against the fixed bar 7. Upon depres 
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sion of the key to from the position shown in 
Fig. 7 to that shown in Fig. 8, the hook 15 enables 
the spring 9 to rock contact arm 8 counter 
-clockwise to close a related pair of contacts 20. 
If the key is now released, the hook 5 engages 
under the cross-bar f7 and holds the key in its 
lower position. 
The arm 8 under the influence of the spring 

9 as shown in Fig. 8 has rocked the hook 5. 
clockwise to cause the lower end of the hook 
to. engage and rock a ball 2 counterclockwise 
from the position shown in Fig. 7 to that shown 
in Flg. 8. This bail is pivoted on a rod 22 and 
abuts two pairs of normally open contacts des 
ignated 23 and 24 (see Figs. 10 and 11) to cause 
closure of these two pairs of contacts. In line 
with contacts 23 is a pivoted spring pressed hook 
25 (Figs. 7 and 8) which, when the contacts 
are closed by bail 2, will snap over the longer 
blade of the contacts and latch them in closed 
position as shown in Flg. 8. 
The downward movement of key to also causes 

it to engage and rock a bail 26 pivoted at 2 
from the position shown in Fig. 7 to that of Fig. 
8. This bail has a depending finger 29 normally 
engaging a spring pressed pivoted latch 30. With 
the ball 28 rocked clockwise by key O, the latch 
30 is free to rock counterclockwise under the 
influence of its spring to the position shown in 
Fig. 10, where it engages the under side of the 
transverse part of bail 2. Thus, upon depres 
sion of the key to the parts are in the position 
shown in Fig. 8 with the selected pair of contacts 
20 and the contacts 23 and 24 closed. These con 
tacts effect the completion of circuits, as will be 
explained in connection with the circuit dia 
gra. 
Upon closure of contacts 23, a circuit will be 

completed to a so-called "timing magnet" 3. 
which, upon energization, rocks its armature 32 
clockwise as viewed in Fig. 9 and, through an 

and from the framework. These slides are sup 
ported and guided by an upper cross-bar 42 and a 
similar lower bar 43. For each bar there is a 
tension spring 44 anchored at 45, which normal 
ly holds the bar in the position shown in Fig. 1, 
..where its right end abuts a cross-bar 46. The 
direction of pull of spring 44 is such that the 

: bar is urged downwardly and toward the right. 
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For each slide 4 there is a cam lobe 4 rotat 
able on the shaft 48 and spaced so that, as the 
lobes rotate counterclockwise, each in turn will 
engage a stud 49 on its associated slide to move 
the latter from the position in Fig. to that of 
Fig. 2. The action is such that, as the lobe 4. 
engages the stud 49, the slide 4 is first moved 
toward the left until block 50 in the slide en 
gages the inclined surfaces of the bars 42 and 
43, after which the slide moves obliquely up 
ward and toward the left, in which position a 
slide is shown in Fig. 2. 
The cam lobes 47 are rotated in steps, each 

step being equal to the angular distance between 
Successive obes so that, for the first step in 
the operation, the #1 lobe moves from the posi 
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arm 33 secured thereto which engages bail. 2 
causes the latter to rock clockwise about its piv 
ot rod 22. The effect of this is to cause opening 
of the contacts 20 and 24 while contacts 23 re 
main latched. The opening of contacts 2 is 
effected through the intermediary of hook 5 
which incidentally is disengaged from bar 7, so 
that it is free to return to its upper position. 
The ball 2, as it approaches its initial clockwise 
position will through extending arm 34 (Fig. 7) 
engage and rock the latch 25 out of coopera 
tion with the longer blade of contacts 23, so that 
these contacts may open at such time. By this 
means there is a slight difference in time of 
Opening of contacts 2 and 23, whereby the latter 
contacts open slightly after the former. 

If upon the energization of magnet St key to 
is held depressed, the latch 30 (Fig. 10) will 
rock still further in a counterclockwise direction 
to prevent the ball 2 again moving counterclock 
wise when magnet becomes deemergized and 
unwanted repeated operation of contacts 20 is 
thus prevented. When the key 10 is released to 
move to its uppermost position, it allows the bail 
26 to rock counterclockwise under the influence of 
its spring and through the depending arm 29 
latch 30 is rocked out of latching engagement 
with the bail 2 i. 

Storage unit. . . 
Referring now to Figs, 1 and 3, the mechanism 

of the storage unit is supported between two 

4. 

5 
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tion of Fig.1 to that of Fig. 2, where it comes 
to rest with the parts positioned as shown in Fig. 
2. In the next step of operation the #1 lobe 
moves to the position designated 8 in Fig. 1, while 
the #2 lobe moves to the position that the #1 
lobe occupies in Fig. 2, thus in turn moving the 
second slide 4 to its upper left hand position 
while at the same time the #1 slide returns to 
its lower right hand position. The continued 
counterclockwise stepping of the lobes 47 will 
thus in turn move each slide from its lower 
right hand to its upper left hand position. 

Carried by each slide 4 is a series often brushes 
or contactors 5 of resilient spring wire, each 
bent in an arc around three ears 52 formed in 
the slide 4. Each contactor 5 f is longitud 
nally shiftable with respect to the slide between 
a lower and an upper position, with the tension 
of the wires bearing against ears 52 serving to 
hold the wires in either position. The wires in 
their lower position may be said to be in "unset' 
condition, and any wire in its upper position 
may be said to be in its "set" position, with the 
particular wire set indicating the digit entered 
or 'set' on the slide. Thus, in Flg. 1 the wire 
5 farthest to the right is shown in its upper 
position to represent a setting of 1 on the slide 
shown. 

Extending transversely across the slides is a 
series of fixed common contact bars 53 adjacent 
to each of which is an insulating bar 54. Also 
extending transversely across the slides 4 and 
beneath the same is a series of pivoted insulat 
ing bars or plates 55 which are pivoted at their 
lower extremities as shown in Figs. 4 and 3a, on 
pins 55a extending into suitable pivot holes in 
the opposite sides plates 40. For each of these 
pivoted bars there is a magnet 56 and a coop 
erating armature 57 pivoted at 57a and extend 
ing upwardly into engagement with the related 

70 

side frames designated 40. Between these frames 
are eight slides 4 insulated from each other s 

bar 55, so that upon energization of magnet 56 
its armature is rocked clockwise about its pivot 
57a and related bar 55 is swung in a like direc 
tion so that, for example, with the 1 magnet 5 en 
ergized, the 1 bar, i. e. the one farthest to the 
right, is moved to the position shown in Fig. 2. 
The upper extremity of armature 57, when the 
armature is rocked by its magnet 56, presses 
against the related plate 55, causing the plate to 
rock about its pivot pins 55a and shift from the 
position of Fig. 1 (for the right hand plate 55) 
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to position of Fig. 2. The space between adja 
cent plates 55 is sufficient to enable the necessary 
rocking movement of the armatures 57. The air 
matures 57 and related magnets 56 are arranged 
in three rows as shown in Fig. 5, so that in each 
row the armatures are spaced apart the distance 
between four plates 55 as seen in Fig. 1, where 
one of the rows is shown. 

Positioned above the bars 55 (see Fig. 4) is a 
Supporting bar 58 (see also Fig. 3) containing 
Spring pressed detenting plungers 59 which bear 
against the bars to resiliently hold them in either 
their clockwise or counterclockwise positions. 
The bar 55, when rocked from the position of Fig. 
1 to that of Fig. 2, remains in such latter posi 
tion while the slide 4f returns to its lower right 
hand position and, as it moves to such position, 
the lower end of the related brush 5 strikes 
against the upper edge of the rocked bar inter 
cepting the movement of the brush with the 
slide, and as a result the brush becomes longi 
tudinally displaced on the slide with its upper 
end extending up sufficiently to make electrical 
contact with the related cross-contact bar 53 to 
thereby establish an electrical contact between 
the slide 4 and a selected bar 53, when the 
slide is down. 

In other words, with slide 4 in its up and to 
the left position, as in Fig. 2, the rocking of a 
bar or plate 55 to its upright position will bring 
the upper edge of the plate into the path of 
movement of the lower extremity of the related 
brush 5 and, as the brush moves in its return 
path, it will be intercepted and retarded against 
full movement with its supporting slide 4t. As a 
result, when the slide reaches its restored or down 
and to the right position, the brush 5 will have 
been displaced thereon as shown in Fig. 1 for the 
#1 brush. In brush positions where plates 55 
are not rocked but remain in their oblique posi 
tions, the brushes 5 simply pass by the upper 
ends of the plates without being disturbed 
thereby. 

After the slide 4 has returned to its initial 
position, the rocked bar 55 is restored to its 
initial position by one of the lobes of a cam 60 
(Figs. 3, 4 and 6). This can is integral with 
the lobes 47 and in its movement engages and 
rocks an arm 6 pivoted at 62 whose upper end 
has pin and slot connection with slider 63 mount 
ed for horizontal movement. Depending from 
the slider 63 are fingers 64 (see also Fig. 3a), one 
for each of the bars 55, which when the slider is 
noved toward the left as viewed in Figs. 3 and 
4 will engage and rock bar 55 and return it to 
its normal position, where it is held by the de 
tenting plunger 59. 

Alternate fingers 64 extend straight down in 
the plane of slider 63 while the remainder are 
Offset to extend down in a plane parallel to. 
slider 63, and the plates 55 are provided with 
notches 55b to afford clearance for the move ment of the fingers. Specifically, the finger 64 
which engages a particular plate 55 normally ex 
tends into a notch 55b of the plate 55 next to the 
right, and it will, of course, be appreciated that 
if fingers 64 were made narrower, that is, about 
half the width shown in Fig. 4, they could be 
arranged in a single plane and the notches 55b 
eliminated. 
When a slide upon which a setting has been 

made is next operated, the positioned brush 
thereon is first shifted back to its normal or lower 
position, that is, the former entry is first reset. 
This is automatically brought about during the 

O 

S 

20 

3 
movement of the slide to its upper left-hand po 
sition. In moving to this position the upper end 
of the brush 5 contacts the lower surface of the 
cross-bar 54, while the slide moves upward. This, 
by restraining the brush, effects the longitudinal 
displacement thereof downwardly to its normal 
position. Thus, for each slide there may be said 
to be a succession of events, that is, an entry on a 
slide is first reset while the slide moves to its 
upper left hand position. While the slide is in 
such position a selection is made for the next set 
ting thereof by the rocking of an appropriate bar 
55, and then as the slide returns to its initial 
position the selected brush "takes a reading' from 
the shifted bar 55 and makes electrical connec 
tion between the slide 4f and the appropriate 
bar 53. Thereafter, the slide 55 is rocked back 
to its initial position. The bar 55 in returning 
to its initial position also serves to restore the 
arnature 5. 

It is quite apparent from an inspection of Figs. 
1 and 2 that, when any slide 4 is moved to its 
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upper left position of Fig. 2, the remaining slides 
are in their lower right position of Fig. 1, and 
rocking of a bar 55 to its upright position will 
bring the upper end of such rocked bar 55 just up 
to the lower ends of the brushes 5 of the slides. 
that remained in the position of Fig. 1. These 
brushes are accordingly not disturbed, nor do 
they interfere with the rocking of a selected bar 
5. 
The mechanism for rotating or stepping the 

slide operating lobes 47 will now be explained. 
Extending through the set of cams is the shaft 
48 which through any suitable driving mecha 
nism may be caused to rotate constantly. The 
shaft 48 is provided with teeth 85 which lie in the 
plane of a pair of pawls 6 (Fig. 6). These pawls 
are pivoted on studs 67 secured in the cam 6 
whici, as explained, is integral with the slide 
operating lobes 47 and is freely rotatable on the 
shaft 48. Also integral with cam. D is a can 
68 (Fig. 4) and between these two cams is a 
ring 69 which is slightly rotatable with respect 
to the cams 60 and 68, being supported by the 
studs 67 which extend between the two cams. 
The ring 69 has a pair of ears 70 which engage 
the pawls 66 as shown in Fig. 6, the pawls be 
ing bifurcated at their pivoted ends to accom 
modate the ears O. It will be noted from Fig. 
6 that, if ring 9 were rotated clockwise with 
respect to can , ears 70 would rock the pawls 
66 counterclockwise out of engagement with the 
teeth 65. 
The parts 68 and 69 are normally held in dis 

placed relationship as indicated in Fig. 4, that, 
is, the cam 68 is held in position by a spring 
pressed detent arm 68a and the ring 69 is held in 
a clockwise direction with respect to cam 8 by 
the hooked end of a lever 72 which is pivoted 
at 73. With the parts in the position shown in 
Fig. 4, shaft 48 rotates freely without effecting 
the operation of any of the other parts. Magnet 
T4, when energized, will rock its armature T 5 and 
thereby release arm 72 so that under the influ 
ence of its spring 16 it will rock clockwise from 
the position of Fig. 4 to that of Fig. 6 to release 
ring 69, whereupon the pair of springs TT will be 
free to rock the pawls 66 into engagement with 
teeth 85 and at the same time rotate ring 
slightly in a counterclockwise direction to its re 

S. 

ative position with respect to cam 60 as shown 
in Fig. 6. The slight rotation of ring 69 is caused 
by the clockwise rocking of pawl 68 whose point 
of engagement with ear 70 rocks about center 7 
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and the arc through which this point travels is 
the distance that ear 70 and its ring 69 are 
moved. In this manner a clutching action is ef 
fected between the constantly rotating shaft 48 
and the cams 60 and 68 as well as the slide op 
erating can lobes 47, and the cam lobes will be 
advanced one step or /o of a revolution. During 
this step of movement, a lobe of cam 68 (Fig. 
4) will engage an extension on arm 72 rocking it 
back to its latching position and shortly there 
after another lobe of the same can will rock 
the arnature 75 back to its normal position so 
that, near the completion of its step of move 
ment, the ring 69 will again be engaged by hook 

and displaced with respect to cams 60 and 
68, which advance the full step, to be held in such 
advanced position by the detenting lever or fin 
ger 68a. Repeated energization of magnet 74 
will step the slide operating cams around, step 
by step. . 

Referring to Fig. 1, the position of the cams 
47 with respect to the remainder of the mech 
anism may be termed their "home position' for 
purposes of further explanation, and with the 
cans in this position one of the lobes 4 engages 
and causes the shifting of a set of contacts which 
are designated 78, 9 and 80 and also contacts 
8a and 79a adjacent thereto as shown in Fig. 3. 
These contacts are in the positions shown in Fig. 
1 when the unit is in its so-called "home position' 
and are in their reversed condition at other 
times. 
As is apparent from Figs. and 2, the upper 

blade of contacts 18 and the lower blade of con 
tacts 79 have a slight overthrow so that, when 
their common blade shifts from the position of 
Fig. 1 to that of Fig. 2, contacts 78 make be 
fore contacts 79 break. When the common blade 
shifts from the position of Fig. 2 to that of Fig. 
1, contacts 79 make before contacts 78 break. 
Referring now to Figs. and 2, there is 

mounted at the left end of each storage slide 4 
a contacting brush designated 82 which extends 
beneath a contact plate 83 (see also Fig. 5). 
Spaced from plate.83 and insulated from it are 
eight individual contact elements 84, one for 
each of the column positions of the storage unit 
and which are each positioned to be contacted 

O 
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moved and its brush 82 makes the electrical con 
nection, a circuit is completed to energize a relay 
Rf as will be traced in connection with the ex 
planation of the circuit diagram. 

It may be pointed out that the slides 4 are 
insulated from each other and from the sup 
porting framework, and that current is supplied 
thereto through spring 44 and the spring anchor 
45 (Fig. 1), which latter is a plug socket Se 
cured in an insulating cross bar as shown. In 
the circuit diagram (Fig. 12a) the slides 4 are 
shown diagrammatically as vertical lines termi 
nating in plug sockets from which connections 
06 are made to sockets of contacts designated 
MRa. The cross bars 53 are shown as double 
horizontal lines and the positions in which a 
slide 4. is electrically connected to a bar 53 is 
represented by a circle at the point of inter 
Section. 
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by a related brush 82 when the slide 4 is moved 
from the position of Fig. 1 to that of Fig. 2. 
In other words, the brushes 82 gn the slides are 
normally in lower position where the brushes are 

50 

Out Of contacting relationship with the plates 
84 and 83. When any slide is in its upper entry 
receiving position, the related brush is moved up 
to make an electrical connection between the 
common plate 83' and the individual element 84 
related to that slide. The brush 82 and plates 
83, 8 are used to ascertain when entries have 
been made in a selected number of slides 4 f. 
These parts are shown diagrammatically in the 
circuit diagram (Fig. 12b), where the common 
plate 83 is shown as a series of common Con 
tacts and the individual plates 8 are separately 
wired to plug sockets. Structurally, the socket 
is formed in plate 84 itself by a pair of ears bent 
in its upper end (see Figs. 1 and 5). If it is de 
termined that, for example, six slides only are 
to be used, then a connection 99 (Fig. 12b) is 
made to the plate 84 associated with the sixth 
slide 4t. As entries are made in the slides for 
the 1, 2, 3, 4 and 5 positions, their brushes 82 
are moved to electrically connect common plate 
83 to the related plates 84 but such connections 

55 
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ACCEarulator - 
The accumulator is of the well-known form 

known as the "Hollerith' accumulator and is dia 
grammatically shown in Fig. 12a, where this de 
vice is generally designated 85 and the entry con 
trolling magnets are indicated at 86. As is well 
known, when these magnets are energized at 
differential times to represent various digits, they 
effect clutching action between rotating parts to 
advance accumulator or indicator wheels indi 
cated at 87 to positions representing the amount 
entered into the accumulator. The driving mech 
anism for the accumulator is diagrammatically 
represented as being from a constantly rotating 
shaft 88 to which the drive gear 89 of the ac 
Cumulator is coupled upon energization of the 
clutch magnet 90. When magnet 90 is energized, 
clutch mechanism generally designated 9 con 
nects the gear 89 for rotation by the shaft, 88. 
Through the usual gears 92, shaft 88 also drives 
a Geneva mechanism 93 which in turn drives the 
usual reset shaft 94. A magnet 95 upon energiza 
tion will actuate a clutch designated 96 and cause 
the accumulator to be reset or restored to hone 
position. 

; Circuit diagram. 
Referring now to Figs. 12a and 12b, current 

is supplied to a pair of main lines 97 and 98. Op 
erations are commenced by first effecting a reset 
ting operation of the accumulator to insure that 
it is clear and by also effecting a clearing or 
restoration of storage unit #1 which is the first 
to receive an entry. As a preliminary, it is de 
termined how many columns of storage units are 
to be employed, and for the present explanation 
it will be assumed that six columns are to re 
ceive entries and the other remaining two are 
not. Accordingly, plug connections 99 and 00 in 
Fig. 12b are made from plug sockets of and O2, 
respectively, to the contact elements 84 related 
to the sixth Columnar position of the two units. 
The circuits involving these plug connections will 

5 
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be pointed out later. 
AS. stated above, a reset, Operation is first car 

ried out. This is initiated by closure of a pair 
of reset contacts designated 103 in Fig.12a which 
complete a circuit through the reset magnet 95 
and also through a relay magnet R4. As a re 
sult, the clutch 96 is engaged and the indicat 
ing wheels 8 of the accumulator are restored to 
home position if they are not already in such po 
sition. It may be explained at this point that 
driven from the gear 89 (Fig. 12a) are a number 
of contact operating cams suffixed CC and a con 

have no effect. When the 6 slide, however, is tact cam CB which make One revolution for each 
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cycle of operation of the accumulator. The tim 
ing of the COntacts controlled by these cams is 
indicated in Fig. 13 where there is also indicated 
the timing of an emitter which is also operated 
from the driven gear 89 when the accumulator 13 
operated. In the circuit diagram two storagu 
units are represented, both of which are exactly 
alike, structurally. In Fig. 12b the enterine 
magnets 56 are shown for the two units and des 
ignated unit 1 and unit 2. A single set of keys ?o 
has its contacts wired to both sets of magnets 
for concurrent energization of both related mag 
nets for any digit, although as will be pointed out 
hereinafter the sets of magnets are alternatively 
effective to enter the data in their respective 
storage units. In Fig. 12a are shown the two 
readout devices 41, 53 designated unit land unit 
2, and these alternatively complete circuits to a 
single set of accumulator magnets 86 as will also 
be explained. Other contacts such as 8, 79, 80, 
78a and 79a, which are present in both units, 
are appropriately identified to indicate with 
which unit they are associated. 
Assuming that both storage units are in their 

home position in which their contacts 79, 79a 
and E are closed and their contacts 78, 7.8a are 
open, then upon energization of relay magnet R. 
and the closure thereby of its contacts Re (Fig. 
12a) a circuit is completed from line 97, contacts 
Rile to energize a relay magnet R5 which by 
closure of its contacts R5b completes a circuit 
through the holding coil of the relay and con 
tacts 79 related to storage unit #1. It may be 
mentioned at this point that unit #2 does not 
have a pair of contacts 79. The magnet R5 
closes a second pair of contacts RSC (Fig. 12b) 
so that a circuit is now traceable (when the re 
set key is released to deemergize relay magnet 
R4) from line 97, contacts Ric, R5a, Ta of unit 
#1 to clutch magnet 74 of unit #1. As a result 
the unit is operated to bring the slide 4 of the 
first column into its entry receiving position, and 

S 
thus is held continuously energized until the unit 
is stepped ahead to home position wherein its 
contacts 78 open. At this time contacts 79 close 
to hold relay R5 energized, so that upon deen 
ergization of relay R4 the circuit to magnet 74 
of unit #1, as traced above, is completed to step 
the first slide to its entry receiving position. This 
conditions the apparatus so that the first digit 
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2. 

entered Will go into the first Column slide of 
unit #1. Likewise if unit #2 is out of home 
position closure of contacts R4b (Fig. 12b) will 
hold the related magnet 74 energized until its 
unit #2 also is in home position, the magnet R4 
being held until the contacts 78 of both units are 
opened. Unit #2, however, does not advance the 
step beyond home position as for unit if 1. 

It is to be noted that, when unit #1 arrives 
at its home position, its contacts. T9 make to con 
plete the holding circuit for magnet R5 through 
the contacts R5b (Fig.12a) just before the Con 
tacts 78 open. Thus, when contacts 78 open to 
deenergize magnet R4, its contacts R4c (Fig. 
12b) close and the circuit to clutch magnet 74 
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of unit it is completed to maintain the magnet 
energized for an additional step to advance 

the first slide to its entry receiving position. 
The timing of the contacts 18, 79 of unit #1 
is not critical, however, since upon breaking of 
the circuit to magnet R4 inerti of the arnatures 
of the magnet and residual magnetism provide a 
brief lag in the opening of contacts R4e to keep 
relay R5 energized, until contacts 79 of unit #1 
close to establish the holding circuit traced. 

Let it be assumed that with both units in hone 
position the first amount to be entered is 153028. 
After the reset key operation is effected as ex 
plained, during which unit #1 is stepped ahead 
to advance its first slide to entry receiving posi 
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in moving to such position the contacts 9 and 
79a and 80 are opened while the contacts 8 
and 8a are closed. Obviously, opening of Con 
tacts 79 of unit #1 will deemergize relay R5 to 
prevent reenergization of clutch magnet 4. 
These contacts thereafter remain in this condi 
tion until the unit has been advanced under en 
try key control up to its home position again. 

It will be noted that upon closure of the reset 
key contacts 03, magnet R4 is energized, and 
through its contacts Remagnet R5 is energized 
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and the latter magnet is then held energized . 
through contacts 79 of unit #i. The length of 
time magnet R4 remains energized is, of course, 
dependent upon how long the operator holds the 
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contacts 03 closed, and until they are released 
to open again the clutch magnet circuit traced 
will not be completed since this is dependent 
upon reclosure of contacts RC (Fig. 12b). This 
insures that whether the reset key contacts are 
just momentarily closed or held closed for a 
longer period, only one energization of clutch 
magnet 4 of unit #1 will Occur. 

. . Assuming now that storage unit #1 is not in 
home position when the reset key is depressed. 
Then as before magnets R and 95 are energized 
and upon release of the reset key magnet R. 
would not become deenergized but remain held 
by a circuit from line 97, contacts 8, Rid, mag 
net R4 to line 88. This will hold contacts Ric 
(Fig. 12b) shifted to complete a circuit from 
line OT, contacts Ra (left), contacts Tla of unit 
'#1 to clutch magnet T4 of unit #1. Magnet 74, 
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tion, the operator depresses the 1 key to and ac 
cordingly closes the 1 contacts 20 (Fig. 12b). 
Concurrently, the contacts 23 and 25 are also 
closed. The contacts 20 complete a circuit from 
line 97, through normally closed relay contacts 
R3b, the #1 contacts 20, and the #1 storage unit 
setting magnets 56 of both units. However, only 
that of unit #1 is effectivesince unit #1 has its first 
column in receiving position and unit #2 is in 
home position, with the result that the slidable 
brush of column #1 will be shifted to its entry 
representing position when the first column slide 
is lowered. This lowering is effected, as ex 
plained, by another step of the can unit which 
requires a second energization in the clutch mag 
net T4. This energization is effected through a 
circuit traceable from line 97, contacts R3b, key 
board contacts 24, the wire fo, relay contacts 
Ria (right), R4a (right), contacts 8a of unit 
#1 to the clutch magnet T4. Concurrently, there 
is a circuit traceable from the line 97 to the 
second pair of keyboard contacts 23, relay mag 
net contacts R3a (left), keyboard magnet to 
line 98. As explained, the keyboard magnet 
opens contacts 24 so that the circuit through the 
clutch magnet is interrupted after initiating a 
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step of advance of the unit. This advance, as 
also explained, results in the shifting of the 
wire in the column 1 slide and at the same time 
moves the column 2 slide to entry receiving post 
tion. s 

Successive operations of the keys representing 
the digits 5, 3, 0, 2, 8 will in turn complete these 
same circuits to successively enter such digits into 
the first six slides of storage unit #1. When the 
sixth column slide moved to its upper or entry 
receiving position, its brush 2 electrically bridged 
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the common plate 83 and the individual con 
ductor 84 of this column, which is the one in 
which the plug Connection 99 has previously been 
made. Therefore, when the 8 key fo is now oper 
ated to make the sixth and last entry into the 
unit, the clutch circuits as traced before will 
be completed. In addition, there will be a fur 
ther circuit at this time traceable from line 9, 
contacts R3b, and 24, the common plate 83 of 
unit #1, brush 82 of column 6, contactor 84, plug 
connection 99, plug Socket, O, relay magnet R. 
to line 98. R will close its contacts Rif to ro 
vide a circuit through its holding coil traceable 
from line 9, cam contacts CC4, contacts Rif, 
holding coil of magnet R to line 98. This cir 
cuit will be held until the amount now entered in 
storage unit it has been transferred to the ac 
Cumulator. Since no entries are 50 beziadeia, ine 
and 8 columns of the storage unit, rese coli 

umns are automatically gassed over Ensi ke 
unit brought back to home position in size 3cio 
towing manner. 

Relay magnet R8, when energized, Shits its 
contacts Rid, and completes a circuit, iron ine 
97, contacts Ra (left), contacts R4a (right), 
contacts 8d, magnet 74, to line 98. Therefore, 
this clutch magnet 4 is held continuously ener 
gized until the unit has been stepped to its home 
position wherein contacts 8d, open to break the 
circuit leaving the unit in this position. The en 
ergization of magnet R also serves to bring 
storage unit #2 into its starting position with 
the first column in entry receiving position. This 
is effected as follows. The magnet R closes a 
pair of contacts Ric and completes a circuit from 
line 9, contacts Ric, R.2b (right), contacts T 9a 
of unit #2, clutch magnet 74 of unit #2. This 
impulse to the magnet moves its Column 1 slide 
to the upper position and also opens the con 
tacts 9d., 
The speed of operation or rate of rotation of 

the cam unit is such that unit #1 is advanced 
to its home position before the operator presses 
the next key to enter the first digit of the second 
amount. Further than this the speed at which 
the keys may be operated is limited by the inter 
locks described, including key release magnet 3, 
so that even where the plug connections are ad 
justed for single digit entries, the Seven unused 
slides will be skipped and the unit brought to 
home position between successive operations. In 
practical operation also, there is generally a pause 
between successive amount entries which in 
creases the allowable time interval. Such inter 
val is, however, not critical so that, if the step 
ping operation proceeded at a slower rate, the 
operation of an entering key before the unit had 
reached home position might effect a digit set 
ting in one of the unused slides in addition to 
the setting in the proper slide of the alternate 
unit. This would have no effect on the operation, 
since the unused or skipped slides are not con 
nected for control of the accumulator, and any 
such setting would be erased following the next 
amount entry in that unit. . . 
From this point on the operator depresses the 

keys 0 to enter a second amount into unit #2 
which, for example, let us assume is the amount 
647325. The circuits previously completed from 
the key contacts to storage unit #1 clutch mag 
net T4, through wire 04, will now not be con 
pleted because the relay magnet R is energized 
and the contacts Ra are shifted to break the 
circuit to wire 04. Instead, the key contact 
circuits are traceable from line 9, contacts Rib, 
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24, wire f4 to contacts R2a (right), contacts 
Rb (right), 8a of unit i:2, clutch magnet 74 
and line 98. Repeated operation of the appro 
priate keys will effect the entry of the amount 
mentioned into the storage unit #2. 

he magnet R closes a pair of contacts Rid 
(Fig. 2a) which complete a circuit from line 
97, contacts CC, contacts Rd, contacts 80 of 
unit #1, the accumulator clutch magnet 90 to 
ine 98. This circuit is completed when unit #1 
is back in its home position, wherein the con 
tacts 8 are closed and with magnet 90 no 
Enentarily energized the accumulator will effect 
a cycle of operation during which the can Cons 
tacts and emitter operate. 

Exe inagnet R also closes a pair of contacts 
e ic complete a circuit from line 9, through 

contacts & C3, Re, ragnet MR to line 98. Mag 
re, lit.: closes its contacts MRb to provide a 
holding circuit through cam contacts CC3 and 
the holding coii Qi the magnet. It also closes a 
gic:g of contacts designated MRd to enable the 
coringletion of transfer circuits from storage unit 
it to the accumulator magnets 85, during this 
cycle of operation of the accumulator. In Fig. 
2a the grid formed by the bars 53 and slides 

if is diagrammatically represented and the cir 
cles at the points of intersection indicate the 
positions in which brushes have been adjusted 
in accordance with the setting of the amount 
153028 previously entered. As the emitter and 
can contacts now rotate, parallel circuits are 
completed through all the Columns of the unit to 
energize the accumulator magnets at times ap 
propriate to the entry of the various digital values 
into the accumulator. A representative circuit 
is traceable from line 97, contacts CB, brush of 
emitter designated E, wires 05, common bars 53, 
the brushes 5 in the positions designated, slides 
4, plug connections 0, contacts MRd, wire 
0, magnets 86 to line 98. With magnets 86 thus 

energized at differential times, the accumulating 
elements will be advanced in the well known man 
ner. After the entering portion of the cycle, 
contacts, CC3, open to deenergize magnet MR 
and contacts CCA also open to deemergize mag 
net R. This transfer into the accumulator from 
storage unit #1 takes place while the operator 
is making an entry in unit #2. Assuming that 
the transfer is completed before the Second 
amount is entered into storage unit 2, then 
when the entry is made in the sixth Column of 
this unit a circuit is completed similar to that 
traced for unit #1 which energizes the relay 
magnet R2 through the plug connection 00 made 
to the sixth column conductor 84 of unit #2. 
This magnet in turn closes its contacts R2f to 
provide a holding circuit through can contacts 
CC5. Now magnet R2 closes its contacts R2d SO 
that the accumulator clutch magnet 90 is ener 
gized through the circuit from line 9, contacts 
CC, R2d, contacts 80 of unit #2 when this unit 
has been advanced to its home position, magnet 
90, to line 98. 

If the transfer is not completed from unit #1 
before a new amount is set in unit #2, magnet 
R2 is energized while R is still energized and is 
held by a circuit through contacts R2f and CC5 
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and also by a parallel circuit through R2f and 
MR. C. When contacts CC4 and CC5 open to 
gether magnet R2 remains energized over the 
period that CC4 and CC5 open and, when CC5 
closes again, the first holding circuit is again 
established so that later, when contacts CC3 open 
to deemergize magnet MR magnet R2 remains 
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energized and its contacts R2d (Fig. 12a) will 
enable contact CC? to again energize the ac 
cumulator clutch magnet 90. Likewise if the 
ensuing transfer from unit #2 is not completed 
before a new amount is set in unit #1 magnet 
R will be energized and will be held through 
contacts MR.2c to bridge the open period of Con 
tacts CC4. 
Advance of unit #2 to home position after a 

Six Column amount has been entered is controlled 
by a circuit from line 9, contacts R2a (left) 
which are now closed, R4b (right) contacts 8a. 
of unit #2, magnet 74 to line 98. This circuit 
is broken when the unit reaches home position 
and opens contacts 78a, at which time also the 
contacts 80 of unit #2 close, so that the accu 
mulator clutch magnet may be energized. Re 
lay R2 closes its contacts R2C (Fig. 12) so that, 
when relay Ri is deenergized, a circuit is com 
pleted from line 9, contacts R2c, Rib, contacts 
9a of unit; iii, magnet 74 to line 98. Thus, mag 

net 4 of unit #1 is stepped to its starting posi 
tion in readiness to receive further entries, it be 
ing remembered that, whenever a slide is moved 
upward, any previous entry therein is automat 
ically erased. 
Thus, it is seen that each storage unit receives 

digital entries up until the selected columnar po 
sition is reached, at which time it is automat 
ically advanced to home position and goi 
reaching such home position a cycle of operation 
of the accumulator is initiated during which 
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cycle the amount in the storage unit is trans 
ferred to the accumulator. Each unit in turn 
also through its related relay R for R2 conditions 
the other unit to receive a new amount by ad 
vancing the other unit from its home position to 
its starting position. In the case of storage unit 
F2, the relay magnet MR2 is energized through 
the relay contacts R.2e, and through circuits par 
alleling those which energize the relay magnet 
MR. 
The cycle of operation in the accumulator is 

very rapid so that, where the amounts entered are 
of rhore than two or three positions, the transfer 
from the unit is completed and the unit in readi 
ness to receive a new amount before the entry is 
completed into the other unit. 
Where smaller numbers are dealt with, that 

is, where the plug connections 99 and OC (Fig. 
12b) are made in the lower ordered columnar 
positions of the slides, it may be that the amount 
is not fully transferred from the storage unit at 
the time when a new amount is to be entered 
therein. This would be indicated by the energi 
zation of both magnets R. and R2. For exam 
ple, with an amount entered in storage unit #1 
and contacts CC4 still closed when the amount 
is fully entered in unit #2, magnet R2 would 
then also be energized while magnet R is still 
energized. With magnet R and R2 energized, a 
circuit is traceable from line 97, contacts Ric, 
R2b (left), relay magnet R3 to line 98. A par 
allel circuit also extends through a signal lamp. 
08. which indicates to the operator that neither 

storage unit is in readiness to receive the next 
entry. Magnet R3 opens its contacts Rib so that 
the circuit to the key contacts is interrupted. 
Upon completion of the accumulator cycle, either 
magnet R or R2 will be deemergized, deemergizing 
the magnet R3, so that subsequent key operation 
will enter the next amount into the appropriate 
storage unit. It will be observed that, when any 
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receive entries, there must be one entry made in 
each of the selected columns, 

If the operator depresses a key while the sig 
. nal lamp fo8 is illuminated, this key will be 
latched down preventing further key depression 
because of the mechanical key interlock. Such 
depression, as explained, will close contacts 23 
whose normal function is to energize the key 
board magnet 3 which it can not now do, since 
Contacts R3a are shifted to open the circuit to 
magnet 3. Instead, a holding circuit is now 
set up from line 97, contacts 23, contacts R3a. 
(right), release key contacts 09, holding coil 
of magnet R3 to line 98. Accordingly, if the key 
is depressed with the signal light on, such key is 
latched down and the circuit to the digit bail 
magnet 56 is not completed nor to the unit clutch 
magnet T. The operator must wait until the 
signal light is extinguished by deemergization of 
either magnet R or R2 before depressing the 
release key to open contacts 09. When contacts 
09 are opened magnet R3 becomes deenergized 

to permit contact R3b to close and operation will 
resume in a normal manner by completion of the 
circuits through magnets 56 and 16. 
The relay magnet R3 is a comparatively slow 

acting relay, allowing time for the keyboard mag 
net 3 to operate in the event both magnets R. 
and R2 are both energized, since as pointed out 
above such energization of the magnets R and . 
R2 takes place upon closure of the key contacts 
20 and such key, whose operation energized mag 
net R or R2, would be the one representing the 
last digit of the amount, so it is necessary to re 
lease this key before the concurrent energization 
of both magnets can disable the circuit for the 
magnet 3. After the last amount has been en 
tered in a storage unit and transferred, these 
last amounts remain set in the storage unit and 
will be cleared when subsequent entries are made. 
While there has been shown and described and 

pointed out the fundamental novel features of 
the invention as applied to a single modification, 
it will be understood that various omissions and 
substitutions and changes in the form and de 
tails of the device illustrated and in its opera 
tion may be made by those skilled in the art 
without departing from the spirit of the inven 
tion. It is the intention therefore to be limited 
only as indicated by the scope of the following 
claims. 
What is claimed is: 
1. In combination, a storage mechanism hav 

ing multiple columns of entry receiving elements, 
an entry receiving device, transferring means for 
concurrently transferring entries from the ele 
ments of the storage mechanism to said device, 
operating means for said transferring means, a 
set of keys, means controlled thereby for ef 
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fecting entries into said columns of storage mech 
anism elements in successive order, each key 
operation effecting an entry in one column of 
elements, settable means for predetermining the 
number of columns of elements, to receive en 
tries, means controlled jointly by said storage. 
mechanism and said keys, when the predeter 
mined number of columns of elements have re 
ceived entries, for rendering said transfer oper 
atting means effective and further means con 
trolled by said last named means for condition 
ing the storage mechanism to receive subsequent 
entries beginning with the first of the said pre 
determined number of columns of elements. 

2. In combination, a pair of lice storage mech 
given number of columns of a unit is selected to 76 anisms, each having multiple columns of entry 
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receiving elements, a single set of keys, means 
responsive to successive key operations for effect 
ing entries into the columns of elements of one 
storage mechanism in successive Order, presetta 
ble means, means controlled thereby and effec 
tive upon entry into a predetermined column of 
said one storage mechanism for causing said 
entry effecting means to respond to subsequent 
key operation to effect entries into the elements 
of the first column of the second storage mech 
anism, presettable means and means controllied 
thereby and effective upon entry into a predeter 
mined column of said second storage mechanism 
for causing said entry effecting means to respond 
to subsequent key operations to again effect en 
tries into the first column of elements of the first 
Storage nechanisin. 

3. A storage mechanisri for an accounting 
in8,6hine, comprising a plurality of coltanarar 
sides, eaci having 8 plurality of digit represent 
ing brushes thereon, each brush being displace 
able on its side from an active to an inactive 
position, means for effecting a reciprocation of 
each slide in turn, means effective during the 
forward stroke of each slide for returning the 
brushes thereon to their inactive positions and 
Selectively operable means effective during the 
return stroke of the slides for causing the selec 
tive movement of any brush on the slide to its 
active position. 

4. The invention set forth in claim 3 in which 
each brush comprises a flexed wire, the displace 
ment thereof from one position to another is in 
the direction of the axis of the wire, the flexure 
of the wire serving to resiliently hold the same 
in position and in which a contact element is 
provided and located adjacent to the path of a 
brush, said means for effecting a reciprocation 
being constructed to effect relative movement 
between the contact element and brush during 
the return stroke of the slide to cause the dis 
placed brush to engage the contact element and 
effect an electrical contact therewith. 

5. In a storage mechanism for an accounting 
machine, a slide, means for reciprocating the 
slide, a contact wire supported on the slide for 
axial movement thereon between an active and 
an inactive position, a stationary stop located 
for engagement by one end of the wire during 
the forward stroke of the slide to shift the wire 
to its inactive position, a movable stop position 
able in the path of the opposite end of the wire 
for engagement thereby during the return stroke 
of the slide to shift the wire to its active posi 
tion and means for selectively controlling the 
operation of said movable stop. 

6. In a device of the class described, a set of 
keys a pair of contacts for each key, closed 
thereby, a pair of contacts common to all keys, 
closed concurrently with the closure of the indi 
vidual pair of contacts, a latch to hold the com 
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mon pair of contacts closed, a magnet, a circuit - 
completed therethrough by said common pair of 
contacts and means controlled by said magnet 
for opening the individual pair of contacts and 
concurrently releasing said latch to open the 
common pair of contacts whereby the period of 
closure of the pairs df common and individual 
contacts following their initial closure is deter 
mined by the time required to energize said 
magnet. 

7. The invention set forth in claim 6 in which 
a second latch is provided and rendered effective 
upon initial energization of the magnet and upon 
continued operation of a key for latching the 
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common and individual pairs of contacts against 
reclosure upon deemergization of the magnet. 

8. In a machine of the class described, a pair 
of storage units, a single set of keys, means con 
trolled by said keys for effecting amount entries 
into said units digit by digit, alternate amounts 
being entered in alternate units, readout means 
for each unit, means Settable for each unit for 
predetermining the number of digits to be en 
tered in the related unit, an accumulator, means 
controlled by the settable means of each unit 
upon completion of an amount entry therein for 
Causing its readout eans to control Said accu 
mulator and means for preventing further en 
tries into either unit until the related readout 
has controllied the accumulator. 

9. In coin bination, a pair of storage mecha 
isins each having multiple columns of entry re 
ceiving elei.e. lts, lineans for effecting entries into 
the collinns of elements of one storage mecha 
nism and then into the columns of elements of 
the Second storage mechanism, presettable means 
ior each mechanism, each settable in accordance 
with the number of columns of elements to be 
received by the related storage mechanism, read 
Olt Control nechanism for each storage mecha 
nism, readout mechanism controlled thereby, 
means controiied by the related presettable means 
for rendering the readout control mechanism of 
each Storage mechanism effective upon comple 
tion of entries in the selected number of columns 
of elements thereof and while entries are made 
in the other storage mechanism and means for 
preventing entries into either storage mechanism 
until the entries previously made have been read 
Out. 

10. In a device of the class described, a series 
of storage slides each movable separately from a 
normal position to an entry receiving position, op 
erating means for moving the slides, said means 
being intermittently operable to move the sides 
in Successive order, means for initially control 
ling Said operating means to cause positioning of 
all the slides in their normal positions, means 
controlled in part by said operating means when 
all the slides are in their normal position for 
moving the first slide in the series to its entry re 
ceiving position, settable elements on the slides, 
means for setting said elements, presettable 
means adjustable in accordance with a predeter 
mined number of successive slides that are to 
have elements thereon set, a plurality of opera 
ble control devices, one for each of the digits, 
means effective upon operation of any control 
device when a slide is in entry receiving position 
for causing the setting of an element on said 
slide, and for causing said operating means to 
thereafter return said slide to normal position 
and move the next slide to its entry receiving 
position, and means jointly controlled by said 
presettable means and said operating means 
when elements have been set on said predeter 
mined number of slides for causing an uninter 
rupted operation of said operating means to move 
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all remaining slides in succession to their entry 
receiving position and then back to normal po 
sition. 

11. In a storage mechanism, a plurality of slides 
arranged for movement in parallel planes, a shaft 
extending transversely across the slides, a series 
of like cams, one for each slide, arranged heli 
cally about said shaft and integral with one 
another and rotatable thereon to each in turn 
engage and move a related side, stationary guides 
for the slides formed to guide the slides along 



3,300,480 9 
a fixed line and then in a direction at an angle 
to said fixed line when the slide is moved by its 
related cam, a spring on each slide for restoring 
the same, said guide causing the slide to retrace 
its path of movement when restored by said 
spring, positionable devices carried by the slides 
and adjustable thereon to represent data, and 
means for causing positioning of said devices 
during the restoration of the related slides. 

12. The invention set forth in claim 11, in 10 
which a constantly operating driver is provided 

for said shaft, coupling means between the shaft 
and said Cans, means to cause said coupling 
means to couple the Cans to the shaft for step 
by-step rotation of the cams, whereby a single 
slide is moved for each coupling operation, and 
means for causing the coupling means to couple 
the cams to the shaft for uninterrupted driving, 
whereby a plurality of slides will be moved in 
uninterrupted succession, 
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