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ELECTROMECHANICAL MECHANISM FOR
ACTUATING CALCULATING MACHINES
AND RECORPING THE RESULTS THERE-

FROM

Michele Guglielmo de Simone, Stapleton,
Staten Island, N. Y.

Application April 18, 1934, Serial No. 721,103
% Claims.  (CL 235—61.6) : P
These and other ancillary objects’ will be un- .

This invention relates to an electro-mechanical
mechanism for use in actuating calculating ma-
chines and for recording the results of such cal-
culating machines. ]

Tt is one of the objects of my invention to pro-
vide an electro-mechanical mechanism or & com-
pination of mechanisms whereby electrical im-
pulses. governed by a predetermined pattern or
design which is passed through a sending mecha-
nism, are caused to operate a setting up mecha-
nism to position stops therein corresponding to
the electrical impulses sent to the setting up
mechanism and as controlled by said pattern or
design or equivalent mechanism for sending these
electrical impulses in a predetermined manner.
The said stops of the setting up mechanism are
mechanically utilized to assist in the operation of
selecting keys of a calculating machine or mech-
anism, whereby when the calculating machine
or mechanism is set in operation by the setting up
mechanism, the results of the calculating ma-
chine or mechanism will be recorded in such &
manner that the record may be subsequently and
directly used. for other purposes, including the
passing of said records through a tabulating ma-
chine whereby the record or results of the cal-

culating machine or mechanism may be quickly .

summarized.

In carrying oubt the above general object of
my invention, it is'a further object to correlate or
co-ordinate the previously referred to mecha-
nisms in such o way that they will operate posi-
tively and in successive and continuous cycles to
perform all of the necessary functions of “the
sbove referred to -mechanisms.

A further object of my invention is to provide
apparatus to be hereinafter described, the parts
of which are positively timed in their operation
as distinguished from synchronous operation of
devices, all of which will be set forth in the
specification. :

Another object. of my invention is to provide

an electro-mechanical mechanism which may be "

applied to calculating machines whereby the
speed of operation thereof is materially increased

so that more work can be turned out from such

a caiculating machine in a given time.

& still . further object of my invention is to
provide a recording mechanism which may be
aded to a caleulating machine and tabulating
machine for the purpose of recording the resuits

flowing from such machines or mechanisms con-.

tinuously and without interruption of the ordi-
nary performarce of such machines or mecha-
nisms.

impulses in a predetermined manner.

derstood by one skilled in this art after reading
the specification taken in connection with the

annexed drawings, wherein: o

Figure 1 is a plan view of part of the mecha-
nism showing that part which sends the current
impulses, and a portion of the mechanism which
receives the electrical impulses for controlling
cther parts of the apparatus. ’ ,

‘migure 2 is a vertical front view of Figure 1.

Figure 3 is an end view of the mechanism shown
at the left of Pigure 2. :

Figure 4 is a view on the line 4—4 of Figure 2.

Figure 5 is a view on the line 55 of Figure 4.

Fizure 6 is a perspective view of certain details
shown in Figure 4.

Tigure 7 is a diagrammatic view of the circuit
arrangement  through the impulse-sending

mechanism and one of the electro-magnets shown .

in Figures 1, 2 and 3.

Figure 8 is an elevational view of part of the
mechanism used for recording the results of the
calculating machine.

Figure 9 is & partial view looking at the mech-
apism from the right-hand end of Figure 8,
with certain parts omitted for the purpose of
clarity. ‘ ’

Tgure 10 is a view on the line 10—1i0 of Fig~
ure 9. . .

Figure 11 is a skeletonized view of the operat-
ing levers shown at the top of Figure 4, with
means for actuating them. ) :

Tn the several views of the drawings, 1 is the
framework of a mechanism for sending electrical
This is
done by means of a roll 2 operated in any sat-
isfactory manner as through the medium of a
power-driven shaft 3§ and gears 4 gnd 8. The
shaft 8 is driven positively by the power shaft of
the calculating mechanism to be later referred to.
The roll.2 is supported on two insulating blocks 6
and 1. RBetween the blocks & and 7 and below
the roll 2, and extending rearwardly to the dotted
line 8, is an insulator 8. - The forward edge of
the insulator ‘@ is provided with a plurality of

slots 10 within each of which is positioned a rela-

tively thin flexible spring contact -member i1,
the purpose of which will be directly pointed out.

Just back of the roll 2 is located a partition
member 12 which, together with pins 18, forms
2 compartment for a stack of cards 14 which
may be held in place by & suitable weight mem-
Ler 15 not shown in Figure 2. The cards {4 are
perforated at. 18 (see Fig. D in a perforating
machine previous to their being stacked in the
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sending mechanism. Since the perforated card
and mechanism for putting perforations therein
are no part of my present invention and are
well understood in the art, they need not be
further described herein, except to say that the
perforations are made according to the mer-
chandise and price thereof that is desired to be
calculated, or other data desired to be placed on
the card for future tabulation purposes.

The roll 2 is provided with knurled surfaces i1
at its opposite ends, and cooperating with these
knurled surfaces are a pair of rolls (8 preferably
of some other material than the roll 2 which is
usually made of steel, whereas the rolls 18 may
be made of fiber, hard rubber, or other suitable
material. The drive shaft 3 carries a cam 19
which engages a lever 20 connected to other
suitable levers, one of which, 21, is connected
through a link 22 to a slide 28 carrying projec-
tions 24 adapted to work in guide-ways 25 cut
in the plate 26 just below the stack of cards 14.

By reason of the mechanism just described, as
the shaft 3 is turned, the fingers 24, which only

_broject very slightly above the surface of the

plate 26, engage the edge of the bottom card and
bring it forward between the knurled surfaces
{1 and the rolls 18, which then carry the card
forward over the top surface of the insulator 8
so that the perforations in the card pass over
the slots 10, carrying the spring contact mem-
bers 11, whereby current impulses are passed
from the source of current S through a magnet
27, through a switch contact plug 28, a jack
29, and one of the springs {1, through a perfora-
tion 16 in the card 14, to the roll 2, it being un-
derstood that the spring Il passes momentarily
through the perforation 16 in the card 14 and
contacts with the roll 2, from which the current
passes by means of a spring brush contact 30
back to the other side of the circuit or source of
current S. - Thus an impulse current will be sent
through the magnet 21 for a purpose which wiil
be later pointed out. -

Referring to Figure 2, the spring contacts or
jacks 29 are carried on a suitable strip of insula-
tion 31 as shown in Figure 2. It may be men-
tioned at this point that a large number of spring
contact members Il are provided, together with
their associated jacks 29, whereas a much smaller
number of magnets 27 is required, as will be later
pointed out. By this arrangement, I am able to
connect up through the switch strip 31 any de-
sired combination of perforations on the cards,
according to the pattern or design thereof, as
determined by the punched holes 16 therein.
Thus, suppose for example the slots in the insu-
lator 8 and the springs Il are eighty in number
and only sixteen magnets are used on the set-
ting-up mechanism, then by reason of the switch
arrangement as described, these magnets may be
connected to sixteen springs (1 chosen according
to the designation on the cards desired to be
passed through the sending mechanism.

The setting-up mechanism shown at the left of
Figures 1 and 2, comprises a casing 32 in which
is positioned an operating shaft 33 either con-
nected directly to the roll shaft 34 or suitably
geared thereto, whereby it turns at the same speed
as the roll 2. Within the casing 32 is positioned
a plurality of series of mechanical devices which
are more clearly shown in Figures 4, 5 and 6.
A set of these mechanical devices includes a slide
bar 35 with which are associated a plurality. of
key-operating pins 36, the upper ends of which
terminate in bell-crank levers having a long arm

2,195,080

31 projecting through a slot 38 in the top of the
casing {. As shown in the various figures, only
three of the bell-crank levers 3T are shown in
any one row, but it is to be understood that there
are as many in this row as desired. For certain
classes of calculating machines, there may be
sixteen rows at right angles to the axis of the
drive shaft 33. In the decimal row, there are
from 0 to 9’ or ten of these rows, each having a
slide bar 36 and the necessary number of key-
operating pins and their associated bell-crank
levers, the ends 37 of which extend through the
casing as described.

As will be seen by reference to Figures 4 and
6, the slide bar 35 has a plurality of notches 39
within which is adapted to play a pin 48 to which
is fastened a spring 41 attached to the slide 35
50 as to normally hold the lever 31 against one
side of the wall of the notch 39 as indicated in
Figure 4. The slide 35 is normally held in re-
tracted position by the spring 42. The other
arm 43 of the bell-crank lever, carried by the
pin 86, projects into a notch 44 in a slide bar 45
which is pesitioned to move at right angles to
the bar 35. Each slide bar 45 carries a bell-
crank lever associated with each notch 44. To
one arm 46 of these bell-crank levers, is attached
a. spring 47 for holding the lever in retracted
position as indicated in Figure 5. The other arm
48 of these bell-crank levers extends across the
notch 44 so as to trap the arm 43 of one of the
bell-crank levers mounted on the pins 36 as will
be described in the operation of the mechanism.

Each of the pins 36 is provided with a spring
49 for returning it to normal position after having
been actuated by means to be presently described.
As shown in Figure 4, each of the pins 36 and
its associated spring 49 is carried in mounting
members 50. Each of the slides 45 is provided
at both ends with a guide slot 51, and the frame
carries a guide pin 52 at each end of the slide bar
45 to guide it in its movement. Each of the slide
bars 45 is adapted to be operated by its indi-
vidual magnet 27 acting through a lever 53 con-
nected by a link 54 to the end of the slide bar.
As each of the slide bars 45 is operated by the
electro-magnet 21, it is held in operated position
by a pawl 55 which engages a notch 56, the pawl
being held in engaging position by a spring 51
until released by a rod 58 as will be later ex-

- plained.  When the pawl 55 is released, the slide

45 is returned to normal position by a spring 59.

Mounted across the top of the casing 32, are a
plurality of U-shaped return levers 60, each hav-
ing an arm 61 at each end pivoted to brackets 62
at ' opposite . ends of the casing 32. These
U-shaped return levers are positioned over one
end of the slots 38 at the top of the casing 32,
and normally are above the path of movement of
the arms 37 of the bell-crank levers carried on
the pins 36. ‘ )

Each-of the slide bars 35 is carried on arms 63
and 64, the arms 64 being rotatably carried on
& rod 65, while the arms 63 are carried on a rod
6. The arm 63 is one arm of a bell-crank lever,
thre other arm, 67, of which is adapted to be en-
gaged by one of the pins 68 carried by the shaft
33. As shown in Figure 1, these pins are pref-
erably evenly spaced arcuately around the oper-
ating shaft 33, longitudinally of its length within
the casing I, there being one pin for each of the
rows 0 to 9’ inclusive. Consequently, these pins
engage the arms 67 of the bell-crank levers con-
nected to the slide bars 35 in sequence as the
shaft 33 turns.
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Considering now the operation of my mecha-

nism so far described, as the shaft 33 turns, the
pins 68 carry the slide members 35 successively
forward to bring the bell-crank lever ends 37
under the levers 68, all of these levers in any
one row bheing operated simultaneously. The
mechanism is so timed, that as the card {4 passes
under the roll 2, a contact is made as has been
described, completing a circuit through the mag-
net 27 operating the slide bar 45 connected with
the armature of the magnet, so as to move the
cooperating slide bar 45 just as the bell-crank
jever end 37 comes under or in line with the path
of movement of the arm 61 of the U-shaped
operating lever.
As has been explained, the pawl 85 holds the
slide 45 in this position so the end 48 of one of
the bell-crank levers carried on the slide bar
45 will pass over the top of the arm 43 as will be
seen.by reference to the fifth one from the left-
hand end, referring to Pigure 5, thereby trapping
thig bell-crank lever in the position shown by
gotted line 69 (see Figure 4). Therefore, as the
shaft 32 turns, other lever ends 37 will be trapped
under ancther one of the levers §0, it being un-
derstood that only one lever 37 will be trapped
in the decimal row 0 to 9’ for any given sequence
of cperations. . :

As the card 18 passes under the roll to the
point where all of the perforations have func-
tioned to operate the magnets 27, the trapping
of the corresponding ends 27 is thus completed.
Immediately then, a pin 70 on one end of the
shaft 33 achuates a lever Tt which, through co-
operating links Tle and Tic and levers 12 and
82¢, the latter of which is connected to connect-
ing bar 8§2b to which the ends of the levers 69
are connected, whereby movement of the bar 62b,
operates all of the U-shaped operating levers 69
pivoted at 52a on the frame member 62, bringing
them down into engagement with the ends 27
which have been trapped in the position 69, and
then forcing these levers downwardly and likewise
the pins 36 into engagement with buttons or keys
73, or equivalent parts on a calculating machine,
or the calculating part of the mechanism. In
general, this calculating mechanism is no part
of my present invention, except for certain details
which will be later pointed out.

Tmmediately following the setting of the keys

' 72 of the calculating machine as described, an-
other pin 74 on the shaft 33 engages a lever 15
which in turn actuates the rod §8, thereby oper-
ating the pawl 85 and releasing the bars 4B so

 they will return to their normal position. Also,

' the actuation of the lever 15 serves to engage 2
button or bar 18, usually referred to as the touch-
bar, which sets in operation the mechanism
within the calculating machine, whereby this
part of the mechanism operates to register the

) products or additions of the amounts previously
punched on the cards passed through the send-
ing mechanism as described.

It may be noted at this point that after any

_ cne lever end 37 has been trapped as explained,
} no more cooperating lever ends 23 in that par-
ticular row can. be trapped, because the lever
ends 43 are moved to the right, locking at Fig-
ure 5, to a poing where the ends 43 will contact
with the top of the bell-crank levers 48, so that,
as the slides 85 are moved in any additicnal rota-
tion by the shaft 83, the arms 48 will merely push

downwardly on the top of the arm 48 of the bell- "

crank lever with which it is associated, without

5 passing below it; and as the pin 68 on the shaft

3

33 passes the lever arm 671, the spring 43 pulls
the slide 35 back to normal position without
trapping any more of the lever ends 42. In addi-
tion, it may ke noted that as the card finally
passes from under the roll 2, the contact brush
28 rides on to an insulator 17, thereby opening
the circuit from the source of power so none of
the relays 27 and the associated trap slides 45
can be falsely set. )

An additional feature of my invention is the
meachanism for recording the results. obtained
from. the calculating part of my apparatus. In
certain types of calculating machines which are
operated by buttons similar to the buttons 13 (see
Figure 4), the additions or multiplications de-
livered by the machine on actuating the touch-
bar 15 (see Figure 2), are printed directly on &
sheet, hut then these sheets have to be rehandled
through o perforating machine - before the re-
sults thereon can be passed through a tabulating
machine. :

To avoid this extra time and labor, I have
provided a mechanism for perforating the re~
sults directly on cards or sheets may be passed
immediately through a tabulating machine. This
recording mechanism is shown in Figures 8, 9 and
10. In these figures, 18 illustrates a portion of
one of the bars operated by the mechanism of
the . calculating machine immediately after the
touch-button or bar has been actuated as pre-
viously .described. A description of one of the
sets of the mechanism will suffice for all.

The bar 18 has a projection 18 which may be
overated by the mechanism of the calculating
part of the apparatus so that the lug or vrojec-
tien 72 comes over any one of the plungers 89,

there being 0 to 9’ rows and as many in a YOW

to correspond with the buttons 73 or equivalent
parts on the calculating machine. Each of the
plungers 80 is frictionally or otherwise suitably
carried in ‘a suitable support and in electrical
engagement with a contact member 8! and sepa-
rated from the adjacent contact member 8i by
an insulator 82. Each of the members 81 is
connected to its associated perforating magnets
Ko o B9, - o :

Tach contact plunger-82 has a pin 83 for a
purpose which will be later described.

Normally positioned below each of the plungers
28 in the various rows 0 to 9", is a contact strip
36 carried by an insulator 85. The insulater 85
is supported between two support members 85
and. 7. The members 85 and 87 comprise a
frame held between guide members 8% so that
the frame carrying the- insulator 8% may be
moved upwardly by means of a lever §8 pivoted
at 92’ actuated by a cam 90 carried on. a shaft
182 which may be connected through gears {94
and 185 to the shaft 33, whereby the shaft {02
is driven at the same speed as shaft 32 but timed
for the proper sequenee of operations. ‘The op-

posite end of the lever 88 is connected at §t to

the side members 88-and 87 by reason of a cross-
connecting rod 82. An additional cam 83 cper-
ates on.-the end of a lever arm 8¢ to actuate the
arms 95 ang 968 connected together by in&ﬂ:{ted
pbars 97. At the proper time, lever 89 is returned
by spring {07 and the lever 84 is returned by
spring 108, o )
Tach of the contact strips 84 is, connected by
wires to its respective contacts 8% carried on an
insulator 98, which contacts are adapted to he
engaged by a contact spring !08 carried on a
rotating arm 18f. The opposite end of the spring
engages an arcuately positioned contact strip 102
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4

which is connected to one side of the source of
power. -

In the operation of this mechanism, it is to be
understood that the various bars 18 are moved to
their proper position over the plungers 80, and
after the bars 78 have all been set, the cam 90
moves to operate the lever 89 carrying the in-
sulator 85 upwardly, so that the plungers 88 in
a given row are brought into engagement with
the ,contact strips 84. :

"As soon as the cam 90 passes from engagement
with-the end of the lever arm 89, spring 107 re-
stores the lever to the position shown in Figure
8, but the plungers, which have been brought
into contact with the projections 79 of the se-
lected members 18, remain in contact with their
respective contact strips 84, and the members 78
are allowed to be returned to their normal posi-
tion by the calculating machine mechanism,
ready for the computations to be set up on the
calculating mechanism.

While these computing devices are being oper-
ated, the recording mechanism is being simul-
taneously carried out by reason of the switch
contact member 101 that is being rotated, so that
a circuit is completed successively through the
various magnets K° to K? which actuate the per-

-forating means. After these operative steps have

been completed, the cam 93 actuates the lever

" 94 to move the bars 97 which are in engagement

or approximate engagement with the pins 83 on
the plungers 88, to carry all of the then de-
pressed plungers back to normal position, after
which the spring 108 restores the lever 94 to nor-
mal position ready for the next sequence of oper-
ations.

‘From what has been said, it will be understood
that the various parts of the apparatus are so
timed that the sequence of operations is going on
simultanecusly. For example, as the card is being
passed through the sending mechanism, the ap-
paratus which I have chosen to call the setting
up mechanism is setting up devices for the pur-
pose of actuating the calculating machine, and
when the operations in the setting up mecha-
nism have all been compléted, then the calculat-
ing mechanism is set into operation, and while
this is in action to operate the recording mecha-
nism, another card from the sending mechanism
is actuating the setting up mechanism for an-
other set of results, and so on. Since the oper-
ations of the various mechanisms take but a few
seconds, each of the operations follow each other
successively and are all going on simultaneously,
although in slightly different phase rélationship
one to the other.

It is to be understood that Figures 8, 9, and 10
have been made more or less diagrammatic for
the purpose of better illustrating this part of my
invention.

It may be mentioned at this point that the
recording mechanism shown in Figures 8, 9 and
10 may be applied to or utilized in connection
with- any adding, calculating or tabulating ma-
chine to. record the totals from such machines
or mechanisms. - In the application of this re-
cording mechanism to such machines, however,
a switch 106 is provided so that the current may
be cut off at any time, whereby only the desired
results may be recorded. - The switch 106 may,
of course, also be used in connection with the
recording of the results of my entire apparatus
as heretofore described.

Because of the many detail parts entering into
the construction of my various mechanisms, it

2,195,080

will be appreciated that the construction of these
details may be varied considerably, and I there-
fore do not wish to be unduly limited in the scope
of the appended claims,

What I claim is: .

1. Apparatus for the purpose described includ-
ing; mechanism for sending electrical impulses
in a predetermined manner, a setting up mecha-
nism- comprising groups of mechanical devices,
each group having a single electro-magnet for

receiving said electrical impulses and energized

for a small fraction of a cycle of operation and
also having parts adapted to be trapped by its
electro-magnet in position for actuating mem-

bers on a calculating mechanism, means also in- |

cluded in said setting up mechanism for moving
said parts into trapping position, means in each
of said groups moved directly by said electro-
magnet for trapping said parts adapted. to be
trapped- according to said electrical impulses,
further means for actuating simultaneously all
of said trapped parts to move said members on
the calculating mechanism, and still further
means for starting said calculating meéchanism
into operation, and means for releasing said
trapping means for the purpose described.

2. Apparatus for the purpose described includ-
ing, mechanism for sending groups of electrical
impulses in predetermined intervals, mechanism
for translating said impulses into mechanical
movements to actuate members on a calculating
mechanism, said translating mechanism includ-
ing parts for engaging said members on the cal-

e

culating mechanism, said parts being controlled 5

by presetting devices some of which, including
slidable bars operatively associated with levers
carried by said engaging parts, are successively
operated mechanically, and others, including
slidable bars carrying trapping means for trap-
ping said levers, are successively operated electri-
cally by said electrical impulses for selecting cer~
tain of said engaging parts so they will engage

. sald members on the caleulating mechanism, and

means for operating all of said translating parts
simultaneously after said devices have been pre-
set, means comprising part of said translating
mechanism for starting the calculating mecha-
nism into operation, and further means compris-
ing part of said translating mechanism to restore
sald translating mechanism to normal position
ready to receive another group of electrical im-
pulses.

3. Apparatus for the purpose described as set
forth in claim 1, characterized in that said parts
on the setting up mechanism which are to be
trapped comprise main slide bars and levers car-
ried on other parts which actuate the members
on the calculating mechanism, and further char-
acterized in that said trapping means comprise
auxiliary slide bars positioned at right angles to
the main slide bars and carrying levers for trap-
ping the first-mentioned levers according to the
order of said electrical impulses.

4. A setting up mechanism for the purpose de-
scribed including a casing having a plurality of
rows of spaced slots therein, a rotatable shaft
carried by the casing and having a plurality of
pins longitudinally and arcuately spaced on the
shaft; a plurality of main slide bars positioned to
be operated in one direction by said pins, a plu-
rality of auxiliary slide bars positioned at right
angles to said main bars, an electro-masgnet for

‘operating each of said auxiliary slide bars, means

for catching said bar in operated position, actu-
ating members for moving parts of other mecha-

4
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nisms, levers carried by said members and hav-
ing arms extending through said slots in the cas-
ing, said lever arms heing moved by said main
slide bars, and other arms extending across the
plane of movement of said auxiliary slide bars,
levers carried by said auxiliary slide bars and
having arms adapted to be moved into the path
of movement of the other of said arms of the
first-mentioned levers to trap the same accord-
ing to the actuation of said magnets and move-
ment of the auxiliary slide hars moved thereby,
levers for engaging all of said trapped arms,
means operated by said shaft for moving said
Jast-mentioned levers and said arms and mem-
bers carrying the same, and means including a
pin on said shaft for releasing said auxiliary slide
bars immediately after said actuating members
have been operated.

5. A setting up mechanism as set forth in claim
4, further characterized in that said levers for
engaging the trapped arms are positioned in
parallel on the top of the casing, being pivoted
at opposite ends thereof and each one overlying
all the slots in a decimal row while said actuat-
ing members extend through slots in the bottom
of the casing.

6. A setting up mechanism for the purpose de-
scribed including, a casing having 0 to 8 decimal
rows of slots, 2 main notched slide bar for each
row, key operating pins positioned in a row, one
for each slot in the row and each having a bell-
crank lever with one arm extending through one
of said slots, said arm having means moving in
o notch in said bar for engaging the slide bar,
and means for normally holding said means on

5

one side of its notch, transverse slide bars having
notches therein to receive the other arms of said
hell-crank levers, auxiliary bell-crank levers car-
ried by said transverse slide bars so one arm
thereof extends into the notches therein to en-
gage the second-mentioned arm of the bell-crank
levers on the main slide bars, means for moving
gaid main slide bars successively and ‘conse-
quently all of said pell-crank .arms projecting
through said slots in alignment with said main
bar, means for operating said auxiliary bars at a
time to cause the bell-crank levers carried there-
by to trap one of the bell-crank levers in fully
operated position, and means for simultaneously

acting on all of said trapped bell-crank levers to

move certain of said operating pins as described.
7. In apparatus for the purpose described in-
cluding, mechanism for sending groups of elec~
trical impulses at predetermined intervals, mech-
anism for translating said impulses into mechan-
ical movements to actuate members on a cal-
culating mechanism, said translating mechanism
including parts for engaging said members on the
calculating mechanism, said parts being con-
trolled by presetting devices some of which in-
cluding slidable bars operatively associated with
levers carried by said engaging parts are suc-
cessively operated mechanically and others, in-
cluding slidable bars carrying trapping means for
trapping said levers, are successively operated
electrically by said electrical impulses, and means
for operating all of said translating parts simul-
taneously after said devices have been preset.
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