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9 Claims.

The invention relates to record card controlled
machines and particularly to machines for com-
paring a plurality of groups of record cards to
determine whether the cards of one group bear a
predetermined relationship to the cards of an-
other group. . '

‘While the invention is not limited to such use,
it finds its most practical application in compar-
ing two files or stacks of tabulating machine con-
trol cards to determine whether the several cards
in one file each contains data perforations iden-
tical with data perforations on a corresponding
card in the other file.' It is well known that data
are represented on record cards, which are to be

.used subsequently to control tabulating machines,
by perforating them in different locations, the
perforations representing different characters by
their locations on the cards. As these perforated
cards are used to control mechanical accounting
machines, it is very important that their perfora-
tions or index points, as they -are commonly
called, be properly located, and in cases where
extreme accuracy is required, each card, after
being perforated, is verified to determine that all

5 of its perforations are correctly positioned. This

is ordinarily done by passing the cards through
a verifying machine, which is provided with a
key for each character which may be represented
on the eards by index points.. The keys must be
depressed according to the characters which are
supposed. to be represented by the perforations
on the cards, and if the depressed keys fail to
agree with the perforations in the cards the ma- .
chine indicates this fact to the operator. This
verifying .operation involves substantially the
same amount of labor as the card punching
operation.

Many businesses, which make use of perforated
card accounting, find it necessary to keep dupli-
cate files of their record cards; and as the cards
are ordinarily purniched one at a’time, the cards
of the original file and the cards of the duplicate
file are punched either by different operators or

. by the same operator at different times. If the

‘cards of the original file agree card by card with
those of the duplicate file, then, it is a fair indi-
‘cation that the punching in both files is correct.
The present invention provides for a machine
which automatically' compares the original file
and the duplicate file, card by card, and automat-
ically separstes any incorrectly punched cards
from the files, thiereby obviating the necessity for
manual character by character verification.
*The principal object of the invention is to pro-
vide a new and improved device for comparing

(C1. 209—110) T ,

records bearing index points and forming one
record file with records bearing index points and
forming another record flle. i

Another object of the invention is to provide
a record comparing device of this ndture with
mechanism for extracting from the files such rec-
ords as do not compare with other records in a
predetermined manner. :

“Another object of the invention is to provide
a record comparing device of this nature with
electrical’ record analyzing devices.

Another object of the invention is to provide.

a record comparing device of this nature, which

- has automatic mechanism for feeding a plurality

of groups of records, comparing their index points
and separating from the groups any record whose
data representing index points do not conform
to those on a corresponding record in another
group. . ‘

The preferred form of mechanism, so far as at
present known, by which the invention may be
practiced is illustrated in the accompanying
drawings, in which the same reference numerals
refer to the same parts throughout the several
views, and in which:

Fig. 1 shows a hoﬂzontdl section through a ma~-

chine embodying the invention; :
Fig. 2is a vertical section on line 2—2 of Fig. 1;
Fig. 3 is a vertical section on line 3—3 of Fig. 1,
the section being chosen to show the card feeding
devices and the automatic comparing device;
Tig. 4 is a detail of a mechanism for offsetting
incorrectly punched cards from the card files or
stacks; o
Figs. 5 and 6 .are additional detail views, at

right angles to each other, of parts of the card:

offsetting mechanism, illustrating their opera-
tion; ‘ ) :

Pig. 7 is a detall of a Geneva drive device for
operating the card stacker mechanism;

Tig. 8 is a circuit diagram of the electrical con-
nections of the machine;

Fig. 9 shows two cards, similarly punched, such
as the machine compares and operates upon; and

Tig. 10 is a detail, partly in section, of the ‘card
stacker mechanism. :

The machine is provided with two similar card
feed mechanisms, each for feeding the cards of

one of the card files or stacks; which are to be .
_compared, one by one through the machine. Two

separate analyzing mechanisms are also provided,
one of which analyzes a card of one file while the
other is analyzing the corresponding card of the
other flle. 'The two analyzing mechanisms con-
jointly control a device for offsetting individual
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cards from the card stacks or flles, and this con-
Joint control is such that, 1f perforations in the

‘two cards being compared agree, the offsetting

device is prevented from operating and the cards
feed to separate stackers to be stacked. When
the perforations in the two corresponding cards
of the flles fail to agree, the analyzing mecha-
nisms cause operation of the offsetting device
50 that both cards are offset from their stacks
or flles. This offset, as herein illustrated, is just
sufficient to permit an offset card to be grasped
and easily pulled out of the stack, the offset cards
being fed to the stackers and stacked along with
the others.

The general scheme of operation of the ma-
chine may be understood from Figs. 1 and 3.
Each of two card supply Loppers A and B re-
ceives one of the card flles or stacks to be com-
pared and verified. The cards are fed one by one
from each hopper to suitable analyzing mecha-
nism, shown at C for hopper A and at D for
hopper B. )

While a card from hopper A is being analyzed
by analyzer C, a corresponding card from hopper
B is being analyzed by analyzer D. If the per-
forations in these two cards agree, the cards feed
in a straight line to their stacker mechanisms, of
which that corresponding to hopper B is shown
at E in Fig. 3. If the perforations in the two
cards fail to agree, the analyzing mechanisms
cause pusher arms 39 and 249 (Fig. 1) to move
sideways and displace the cards laterally. The
cards still feed to the stackers, but, when stacked,
their ends project from the stacks as shown for
certain cards in Fig. 4. This displacement indi-
cates that at least one of the two cards is in-
correctly punched, and they may be grasped by
their projecting ends and withdrawn from- the
stacks.

The cards which the machine is to compare and
verify are illustrated in Fig. 9. These are stand-
ard tabulating cards of the single hole type; that
is, each character is represented by a single per-
foration, which designates the character by its
position on the card. The cards are divided into
columns, and g digit may be represented in each
column. Ordinarily the ten digits are printed
in each column, each digit being printed in the
position in which the card must be perforated
to control tabulating equipment in accordance
with that digit. In Fig. 9 two corresponding cards
are represented, one of which may belong to the
original card file and the other to the duplicate
card file. As one of these cards is & duplicate
of the other the same data are represented on
both by the perforations. The purpose of the
machine is to detect any corresponding cards in
the two flles, that is, cards which should be
duplicates of each other, whose perforations are
not the same. : ‘

The machine, as illustrated, will now be de-
scribed and its operation explained in detail.

Referring first to Figs, 1, 2, and 3, the machine
is driven by a suitable motor (not shown) through
& belt 20. This belt drives a pulley 21 which is
fixed to and drives a shaft 22. The shaft 22
carries a bevel gear 23 which meshes with a bevel
gear 24 fixed on a short vertical shaft 25. A
bevel gear 26, fixed on the upper end of shaft 25
meshes with a bevel gear 27 fast to one end of a

_short horizontal shaft, to whose other end is fixed

a spur gear 28. The spur gear 28 meshes with
a spur gear 29 fixed to a shaft 30. The shaft 30,
of course, rotates as long as the driving motor is
in operation, and, as will be explained later, drives

2,003,566

the card feeding devices and the other mechani-
cally operating parts of the machine. ]

The card feed mechanisms, analyzing devices
and card stackers are identical for each of the
two flleds or stacks of cards which are to be op-
erated upon, and one only of these trains of mech-

anisms will be described. Referring to Fig, 3, .

a stack of cards 35 is placed in the hopper B, and
& weight 36 presses them down so that the lower-
most card of the stack cooperates with picker
mechanism. This picker mechanism (see also

" Fig. 1) consists of a pair of knives 45 each car-

ried by a reciprocable member 46, which may
slide in a slot in the floor plate 47 of the hopper.
The upper edge of each knife &85 projects above
the floor plate 41 a distance slightly less than
the thickness of one of the record cards. Thus,
as the members 46 are reciprocated in their slots,
the knives 45 catch behind the edge of the lower-
most card and force it into the feed rolls 48.
Each reciprocation of the structure 46, then,
forces a card from the hopper B into ‘the feed

. rolls 48, thereby causing the cards to feed one at

a time.

The member 46 (Figs. 1 and 3) is provided with
a slot 49 in which is fixed a pin 50, which fits into
a bifurcation in the upper end of a lever 5i
plvoted at 52. The lever 51 is connected by a
link 52 to an eccentric 53 which is fast on shaft
60. The shaft 60 (see Fig. 2) extends across the
machine and at its central portion, has a worm
wheel 61 fixed to it.

The worm wheel 61 meshes with a worm 62
fixed to the shaft 30, which, as previously ex-
plained, rotates as long as the machine is in op-
eration. It will be understood, then, that as Iong
as the machine is in operation, the picker mech-
anism reciprocates and at each reciprocation
forces the lowermost card out of the supply hop-
per B and into the feed rolls 48.

The lower feed rolls 48 (see Fig. 3) are mount-
ed on a shaft 66, which (see also Fig. 2) has a
worm wheel 68 fixed on it. The worm wheel 68
meshes with a worm 67 fast on shaft 30, which
rotates as long as the machine is in operation,
The upper feed rolls 48 are mounted on g shaft
69 and suitable spur gears, indicated at 12 and 13
in Fig. 3, interconnect the shafts 66 and 69 so
that whenever one of these shafts rotates the
other must also rotate. The picker mechanism,
then, delivers the cards, one by one to the feed
rolls 48 which advance them into the analyzing
mechanism. i ‘

The card on being fed forward by the feed

rolls 48 moves between an upper plate 15 and a ;

lower plate 16 which serve to guide it accurately
while it is in the analyzing mechanism. The
analyzing mechanism consists of a plurality of
electrical brushes 80, of which one is provided
for each card column in which perforations may
occur. These brushes 80 are located in a single
row across the machine, and extend through an
opening in the lower plate 16. Directly above the
brushes 80 is a conducting roll 81, whose lower
portion extends through an opening in upper
plate 158. The brushes 80 are resilient and, as
long as no imperforate portion of a card is be-
tween them and roll 81, they bear on conducting
roll 81, and make electrical contact with it. "The
roll 81, as will be explained later, rotates as long
as the machine is in operation, so that the
brushes 80 will contact with different portions of
it at different times. This tends to prevent pit-
ting of the roll due to the action of the electric
current. The card is fed by the feed rolls 48
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" between the brushes 80 and the condu‘ctmg roll

8{ with an uninterrupted, steady motion, and
the imperforate portions of the card prevent con-
tacting of the roll by the brushes,

When & perforation in a card column reaches
one of the brushes 80, however, the brush cooper-
ating with that column enters the perforation,
and makes momentary contact with the conduct-
This momentary contact causes an
impulse of electric current to flow, as will be ex-
plained in connection with the circult diagram,
and this impulse occurs at a time€ in the cycle of

" machine operation which corresponds to the lo-

16

20

25

cation of the perforation on the card column,
or, in other words, to the value of the digit rep-
reSented by the perforation.

Before the rear edge of the moving card leaves/

the feed rolls 48, its forward edee enters the grip
of additional feed rolls 84, and these eventually
advance it, between spaced plates 85 and 86, to
the stacker mechanism, indicated generally by E.
The feed rolls 84 are driven by the shaft 30, (see
Fig, 2) through & worm 90 and worm wheel 81

in a manner entirely similar to that already ex- -

plained in connection with the feed rolls 48.
Incidentally the shaft 92, on: which the lower

" feed rolls 84 are mounted, also drives the con-

- 80

35

0

ducting roll 8 of the analyzing mechanism, this
drive being effected by suitable gears indicated at
85, 96, and 97 in Fig. 3.

The stacker mechanisms, one of which is indi-
cated generally at E in Fig, 3, are mounted fast
on a shaft 256. This shaft is rotated with an
intermittent motion by the Geneva mechanism
shown in Fig. 7, whose driving connection from
the drive shaft 30 of the machine is illustrated
in Fig. 2. A worm 280 is formed on one end of
shaft 30 and meshes with a worm pinion 281
on a short cross shaft 282 (see also Fig. 1). A
mutilated pinion 283 (Figs. 1 and 7) is also flxed
to-'shaft 282 and cooperates with a mutilated gear
284 fixed to shaft 256. The mutilated pinion
283 has teeth about a portion of its periphery,
and the remainder of its periphery is smooth as
indicaced at 285. The mutilated gear 284 is pro-
vided with four sets of teeth separated by ex-
tensions 288 with indented edges to cooperate

. with the smooth concentric portion 285 of the

50

60

65

75

-concentric with shaft 282.

pinion 283.

The number of teeth in each set on gear 284
is the same as the total number of teeth on pinion
283. As the pinion 283 rotates, then, it drives
the gear 284 with an intermittent motion, the
gear 284 being driven whenever the teeth of pin-

5 ion 283 mesh with any one of its sets of teeth and

remaining stationary when the smooth portion
285 of the pinion periphery cooperates with any
one of the extensions 286. ' A 'positive lock is
provided to hold gear 284 stationary during the
periods when it is at rest. One part.of this lock
consists of a plate 290 fastened to the gear and
provided with four arcuate recesses 291." A disk
292 is pinned to shaft 282 and carries an at-
tached segmental plate 293 in the plane of plate
290. The contour of this plate 293 corresponds
to the arcuate recesses 290 and its periphery is
As long as the plate
293 is within one of the recesses 291 it prevents
plate 290, with attached gear 284 from rotating.
When, during rotation of pinion 283, plate 283

has been turned clear of a recess 291, the plate.

290 and attached gear 284 are free to turn. Just
at this time, the teeth of pinion 283 engage one
of the sets of teeth on gear 284 and drive this
gear through one quarter of a revolution, after

"256 by spiders 30f.

:,3

which plate 283 is turned into a,nother recess
291, thereby again locking gear 284 against move-

ment. Thus the gear 284 and shaft 256, to. which

it is attached, make one quarter of a revolution
for each revolution of pinion 282, and are sta-
tionary for an interval a,fter each quarter revo-
lution.

Each stacker mechani.,m (see Flgs. 3 and 10)
consists of two narrow drums 300 fixed to shaft
These'drums are spaced apart
on the shaft a distance somewhat less than the
length of the tabulating -cards iwhich are fed
through the machine. As these drums are fast
to the shaft 256 they rotate for a quarter revo-
lution and then stop for an interval as the ma-
chine operates. Each drum 300 carries four pairs
of grippers 302, evenly spaced about its circum-
ference, whose ends project through slots in the

- surface of the drums,

Aligned pairs of grippers on both drums are
mounted on a common pivoted supporting struc-
ture 303, which is pivoted at 304 on the right hand

drum in Fig. 10 and at 305 on the left hand

drum. An individual spring, as shown at 306 in
Fig. 10, rocks each gripper supporting structure
303 so that the protruding ends of its grippers
362 press against the outside.surface of their
drum 300, as shown in the case of the upper three
grippers illustrated in Fig. 3. Each gripper sup-

porting structure .303 is provided with a cam
. surface, shown at 310 in Fig. 3, which cooperates

with a roll 311, pivoted on a bracket 312 fastened
to the machine frame.

It will be recalled that shaft 256 rotates for a
quarter revolution and then stops for an inter-
val. ‘Before it stops, the roll 311 encounters cam
surface 310 on one of the supporting structures
303, thereby rocking the supporting structure
against the action of its spring 306, and forcing
the grippers attached to this particular support-
ing structure to open position, as shown for the
lowermost gripper 302 in Fig. 3. The timing of
the drive for the stacker drums is such that a

_set of open grippers 302 arrives and stops oppo-

site the guide plates 85 and 86 just before a card

-has been fed clear of the feed rolls 84. - At this

time, the leading edge of the card lies between the
open grippers 302 and the surfaces of the stacker
drums 300. After the stacker drums start their

next quarter revolution, the cam. surface .30 ¢

clears the roll 3t1 and the spring 306 rocks the
supporting structure 303 with its attached grip-
pers 302 back to gripping position. The card is
thereby gripped between the grippers 302 and the

outer surface of the stacker drums 300 and car- ’
- ried by the stacker.

At the end of this quarter
revolution, of course, another set of grippers ar-

10
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35

40

rives in open position opposite the guide plates .

85 and 86 to grip the next card. -Eventually a
card gripped on the stacker encounters a stripper
plate 316, and the subsequent movement of the
stacker drum strips it -from the grxppers as it
arrives in the discharge hopper K.

The picker mechanism for the supply hopper A,
the feed rolls for feeding the cards from this
hopper, and the analyzing mechanism B for
analyzing the cards fed out of this hopper are
entirely similar to corresponding devices just
described in connection with supply hopper B.
These several mechanisms are driven by the same
shaft 30 which drives the corresponding mecha-

‘nisms associated with hopper B, the shaft ex-

[i14]

65

tending across the machine for this purpose and

the drive being entirely similar to that just de-
scribed, - It will be understood, then, that as each
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card feeds from hopper B into its analyzing
mechanism, a corresponding card from hopper A
feeds into the other analyzing mechanism, and
the analyzing brushes of the two analyzers an-
alyze corresponding index hole positions on the
two cards at the same time.

The purpose of the analyzing mechanisms is to
control comparing devices to determine whether
the cards of each pair simultaneously fed are like
or unlike in their perforations, and to offset from
the card stacks those cards which are unlike.
The card comparing mechanism is very similar
in construction and operation to the usual auto-
matic control devices which are used on standard
electrical tabulating machines, and which are
well known. The operation of these devices will
first be explained in connection with a circuit
diagram shown in PFig. 8, and thereafter the me-
chanical parts of the comparing mechanism will
be described and explained.

Referring to Fig. 8, the electrical power for
the machine is obtained from a source S, and
the machine circuits may be connected to this
source by a manual switch SW. The motor M for
driving the machine is connected across the main
lines of the machine circuits through motor relay
contacts 100, which are controlled by motor relay
coil 101. Assuming that the separate stacks of
cards have just been placed in their respective
hoppers, the machine may be started into opera-
tion by depressing the start key 102, whereupon
a circuit is established from the source S through
main line 105, wire 106, stop key contacts 103,
normally closed, start key contacts 02, stick
relay coil 107, wire (08, motor relay coil 101 and
wire 109 to main line {10 and back to the other
side of source S.

The energization of motor relay coil 104 closes
its contacts 100, and throws the motor M directly
across the main line, whereupon the machine
starts in operation. The energization of stick
relay coil 107, which is included in the starting
circuit, closes its contacts 115 which are arranged
in a shunt around the start key contact 102.
This shunt, however, becomes effective only after
cards have been fed into both of the analyzing
mechanisms, where they close card lever contacts
116 and 11T of which 116 cooperate with the
cards from hopper A and {7 cooperate with the
cards from hopper B. These contacts in the well
£Nown manner remain open as long as cards are
not feeding through the analyzing mechanism,
and close whenever a card is in or passing through
the analyzing mechanism. )

When starting the machine the start key con-
tacts 102 must be held closed manually until the
cards feed to the analyzing mechanisms and close
card lever contacts 116, 117. These contacts, ont
closing, establish a circuit extending from the
source S through main line 105, card lever con-

tacts 116 and ({71, wire {21, relay coil 122 and .

through wire 123 and main line (18 back to the
source S. The energization of relay coil 122
closes its contacts 133 and completes the shunt
around start key contact 102. After this the start
key may be released to open contacts | 02, and
the motor relay coil is maintained energized by
a circuit extending as follows: from source S,
through main line 185, wire 106, stop key con-
tacts 103, wire 130, card lever relay contacts 133,
now closed, stick relay contacts 115, stick relay
coil 101, wire 108, motor control relay coil | o1,
wire 109 and main line 110 back to the source S.
After this, the driving motor M remains in con~
tinuous operation, but may be stopped by de-
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pressing the stop key to open contacts 103.
Opening of these contacts breaks the circuit of
motor relay (81, which opens contacts 100 and
thus breaks the motor circuit.

The successive cards from the two card hop-~
pers A and B now feed in synchronism with each
other to the analyzing brushes 88 and 140, Te-
spectively, cards from hopper B feeding between
the brushes 80 and conducting roll 81, and cards
from hopper A feeding between the brushes 140
and conducting roll 166. Each analyzing brush

80 is connected to an individual socket 141, and-
"~ each brush 140 is connected to an individual

socket 142. The sockets are provided to permit
plugging of the analyzing brushes cooperating
with any desired card colu'mns in circuit with the
comparing mechanism, and thereby impart great
flexibility of operation to the machine. The com-~
paring mechanism is controlled by the analyzing
brushes in a manner very similar to that in which
the well known auto-controlled devices at present
in use are controlled, and the principles of op-
eration of this mechanism, in the form shown in
the present case, are fully explained in U, S. pat-
ent to Bryce, No. 1,787,719, dated January 6, 1931,
An auto-control relay 145 is provided for each
card column on which comparison may be de-
sired. The terminals of these relay coils are
brought out to individual sockets 146 and 141,
and, when a comparison is desired in any par-
ticular card column, the analyzing brush 80
cooperating with that card column is plugged from
its socket 141 to socket 147 of control magnet §45.
The corresponding brush 140 of the other analyz-
ing mechanism is plugged from its socket (42 to
socket 146 of this control relay 145. In other
words, the control relay 145 is wired directly be-
tween an analyzing brush 80 and the corre-
sponding brush 140. In the circuit diagram, the
several relay coils (45 are indicated as plugged
in circuit properly with the analyzing brushes.
It may be stated at this point that whenever
a control relay 145 is energized, it opens its re-
lay contacts 150 which are normally closed, and
closes its contacts 151 which are normally open,
A common wire 155 is connected to one contact
of each pair 150 and to the main line 105 through
a commutator 156 and wire 168, The commuta-
tor 156 is provided with suitable segments to sup-
ply current impulses to any analyzing brushes,
which are plugged in cireuit, whenever index
point positions on record cards are cooperating
with them, and to break the brush circuits at
other times. This is a well known arrangement
in record controlled electrical machines to pre-
vent sparking at the brushes. Each of the other
contacts of pairs 150 is connected individually
to one terminal of its relay coil 145 through a
resistance 160, and to the other terminal of its
coil through a resistance I161. The resistances 160
and i6{ form two arms of a Wheatstone bridge
connection with the coil 145 connected across
them. If the cards feeding through the two an-
alyzing mechanisms each presents a perforation
in a certain column at the same time to their re-
spective analyzing brushes 80 and (40, current
will flow from the source S through main line {10
to a common brush 165 cooperating with the
conducting roller 166, thence to brush 140 and,
through a plug cord, to socket {48, thence to re-
sistance 161, contacts 150 normally closed, and
wire 155 to commutator 156 and through wire
168, card lever contacts {1 and 116, closed as
long as cards are feeding through the machine,
and main line 105 back to the source S. Current
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will llkewise ﬂow from source 8 through main line
110 and wire 170 to brush (71, ‘cooperating with
corresponding analyzing
brush 80 and through plug connections to socket

- {41 of the relay coil 148, thence to resistance

180, contacts (88 and back to the source 8
through the circuit just traced. This represents
the condition in which the perforation in the
two_cards feeding through the machine agree.
It will be noted that current is flowing through
the analyzing brushes and through the resistances
180 and 164, but no current flows through the
relay coil {45, because both terminals of this
coll are at the same electrical potential, one ter-
minal being connected: through an analyzing

.. brush 140 directly to main line 116, and the other

20

terminal being connected through analyzing
brush 80 and wire {70 to the same main line {19.
The presence of corresponding index point per-
forations in cards under the two analyzing mech-
anisms, therefore, does not effect energization of
any of the relay coils. 145. Obviously, also, the

- absence of perforations under both analyzing
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brushes has no effect on the coils 45 because
the card material between the brushes 80 and 140
and their respective contact rollers 8{ and- 166
insulates the coil {45 from the line t10. If a
perforation occurs in & card under one set of

‘analyzing brushes, however, without at the same

time a hole occurring under the other correspond-
ing analyzing brush, the Wheatstone bridge cir-
cuit will be unbalanced and the coil {48 ener-
gized. Assume, for example, that an analyzing
brush (40 encounters a hole in a card, while
at the same time the corresponding analyzing
brush 80 does not encounter a. hole.

line 110, common brush 165, conducting roller
166, analyzing brush 140, socket 142 through 2
plug connection to socket 146. It will be noted
that, as no current can flow through the.ana-
iyzing brush. 808, the socket 147 and consequently

the terminal of coil 145 which is connected to it

is not at the same potential as the other terminal
of the- coil which is connected to socket 146.
The current flowing from analyzing brush (40
therefore divides, part of it flowing through the

B resistance 161 and part of it flowing through the

50

relay coil 145 and resistance 160. The return cir-
cuit through contacts 150 is the same as that

previously described. This operation, however,

" has energized relay 145, causing it to open its

b5
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contacts 150 and. close its contacts 15{.

The several pairs of contacts 15§ are wired in
parallel, one end of the parallel connection be-
ing connected to main line 105 by wire §15. The
other end of the parallel connection is connected
by wire 176 through cam operated contacts 117
and 118 to a magnet 1719 (whose function is to
operate the card offsetting mechanism) -and
thence to line 110. It will be recalled that the

‘. .contacts {51 may close at any time while a rec-
- ord card is being analyzed, as the several index

‘65

point positions on the card cooperate successive- .
The card off- -

iy with the analyzing brushes.
setting mechanism, which is operated by magnet

* 1719 and whose operation will be explained later,

70

must operate at a certain time after the card has
left the analyzing brushes. . The closing of any
one of the pairs of contacts 151, therefore, mere-

- 1y arranges for completion of the circuit through

. magnet 179. The actual completion of the circuit

to energize this magnet Is effected later, when
the card has cleared the analyzing brushes and

‘75 is in position to be operated upon by the offset-

Current
‘will then flow from the source S through main

5

ting mechanism. Closure of any pair of contacts

151, due to the presence of a perforation in a
card under one set of analyzing brushes without
a. corresponding ‘perforation in the card under
the other set of analyzing brushes, completes &
circuit from main line 106 through wire 175 and
through ‘any Dpair of closed contacts 151 and
wire 116 to cam contacts 177, which are closed
during the analyzing operation, thence through
wires 182 ‘and 83 to stick relay coll 180 and

"through wire 181 to lne 110. Stick relay coil

180 is thus energized and closes its contacts 1885.
Another circuit is thereby closed for the stick re-
lay coil 180, this circuit extending from main
line 108, through wires 116 and 187 to cam con-
tacts (86, which are also closed during the card
analyzing operation, thence through stick relay
contacts 185, coil 180 and wire 181 to line ({0.
After the analyzing operation is completed and
the card leaving the analyzing brushes is in po-
sition to be offset, cam contacts {18 close; there-
by energizing the offset mechanism magnet 179,
The circult extends as follows: from main line

105 through wires 175 end (87 to cam contacts

186, thence through stick relay -contacts 185,
wire 183 and cam contacts 178 to magnet 179 and
back to main line 110.

After the card offsetting mechanism has had
an opportunity to operate, and prior to the be-
ginning of the analysis of the following card cam
contacts 186, 177, and 178 open, and control relay
contacts 150 and 151 are restored to closed and
open positions, respectively, thereby conditioning
the circuits for comparing the next cards which
feed to the analyzing mechanisms. - The mechan-
ical operation of restoring contacts 150 and 15
will be explained in the explanation of the me-
chanical operation of the control or comparing
unit.

The mechanical parts of the card comparing
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mechanism are shown in Fig. 3, the mechanism .

being indicated generally by L. The operation
of this device is entirely similar to that of the
well-known automatic control unit for tabulating
machines, which is described in detail in the U. S.
patent to Lake No. 1,822,594, September 8, 1931.
Although the operation ‘of this device is well

.known, it will be describéd briefly in the present

case. The auto-control relay magnets 145 are

.arranged in two rows for the purpose of conserv-

ing space. The two rows of magnets control their
contacts 150 and 151 in the same manner, and the
only difference in the structures associated with
the two rows are obvious mechanical modifica-

. tions of the parts to provide for operating from

their different positions. The operating mecha-
nism associated with the left hand row of mag-
nets i45 will therefore be described, it being
understood that the mechanisms operated by the
other row are substantially the same.

45
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The contacts 150 and. 151 are mounted on leaf -

springs which are supported by a block of insulat-
ing material 200. A spring 201 pulls upwardly on

the leaf spring which carries lower contact 150..

When the machine is in operation, a bell crank

' 202 pivoted at 208 is latched by a latch member
. 204 in the position shown in Fig. 3. The bell .

crank 202 has an extension 205 on one of its arms
to press downwardly on the leaf spring support
of upper contact 150 and hold the contacts 150
closed.

~ The contacts i51 under these conditions open
under their own resiliéency. The latch member
204 is mounted on the armature structure 206 of
magnet 148, the armature structure being pivoted
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at 207 and normally held in latching position by
a spring 212, Energization of the magnet 145
causes its armature structure to rotate counter-
clockwise about pivot 207, thereby causing latch
member 204 to release bell crank 202. The spring
201, thereupon pulling upwardly on the lower
contact 150, causes an insulating knob 210 sup-
ported on the leaf spring support of lower con-
tact 180 to press upwardly on the leaf spring sup-
porting lower contact support 15i, thereby clos-
ing contacts 151. Incidentally, the free end of
the leaf spring supporting upper contact (50
moves upwardly under its own resiliency and
opens contacts 150. It will therefore be under-
stood that whenever magnet 145 is energized,
contacts 150 open and contacts 151 close, the rea-
son and function for this operation having been
explained in connection with the circuit diagram.

It has also been explained that the contacts
{50 and 15f when opened and closed, respectively,
during the analysis of a card, must remain in
operated positions until the analysis of the card
is complete; and that after the analysis of the
card is completed, and before the analysis of the

-following card begins, they must be restored to |

their normal positions as shown in Fig. 3. The
restoring mechanism consists of a pair of cams
mounted on shaft 215. It may be remarked at
this point that it is customary to construct the
automatic control devices in sections, each of
standard size and each containing the complete
mechanism for effecting automatic control with-
in its capacity. In the present machine (see Fig.
1) three standard automatic control sections have
been used for the comparing device, and as the
drive for the restoring mechanism of each of these
sections 'is substantially the same, the driving
connections for the right hand section only in
Fig. 1 will be described.

The shaft 215 (see Fig. 3) has a gear 350 at-
tached to its end which meshes with g gear 351
(see also Fig. 1) fixed to shaft 352. Shaft 352
extends across the machine, and, at one end,
carries a gear 353 which meshes with a gear 354
rotatably mounted on a stub shaft 355. Gear
354 meshes with a gear 356 fi%fed to the end of
shaft 92 which carries the lower feed rolls 84.
The shaft 92, supporting feed rolls 88, it will be
recalled, Is operated from the main drive shaft
30 of the machine. The gear ratio is such that
shaft 218 makes one revolution for each card sent
through the analyzing section of the machine.

When the magnet 145 is deenergized, the spring.

212 restores the armature structure to latching
position, and a cam 221, mounted on shaft 215
restores the bell crank 202 into latching position,
where it is latched by the latch member 208. Of
course, when this occurs, the extension 205 on the
bell crank arm closes contacts 150 and opens
contacts 151, whereby the comparing device is
restored, in readiness to operate, if necessary,
according to the following cards passing through
the analyzing mechanisms. A positive restoring
device is provided for the armature structure in
case the armature sticks, and the spring 212 fails
to restore it. This consists of a bail 213 extend-
ing over the latching members 204, and pivoted
on pivot 207. An extension 219 on this bail co-
operates with a cam 218 on shaft 215, and just
after the bell cranks 202 have been rocked to
latching position, a hump on the cam engages
extension 219 and rocks the bail clockwise,
whereupon it restores any armature structures
which have not been restored by their springs 212,
to latching position.

2,003,566

It will be recalled that the primary function of
the apparatus is to offset corresponding cards
from the two card stacks when they do not agree
in their index point perforations. In Fig. 4, two
stacks of cards, which have been compared, are
shown at 35 and 35a. As a result of the com-
parison, the machine has offset two cards 225 and
226 from stack 35 and two corresponding cards

_228a and 226a from stack 35a, thus indicating

that the perforations in these offset cards do not

.agree with those in corresponding cards in the

other stack. The offsetting operation is per-
formed by mechanism operated by magnet 119,

Referring to Fig. 3 for a moment, the actual
offsetting operation occurs just after a card which
is to be offset has left the feed rolls 84, and is
in position with its forward edge within an open
gripper device of the stacker E but before the
gripper device actually grips it. At this instant
the card is free between the plates 85 and 86 and
may be forced to one side.

The magnet 119 (Figs. 4, 5, and 6) has an arma-
ture 230, which hangs from a pin 231 extending
through an upstanding ear 232 on the armature
230 and through holes in levers 233 and 234,
which are pivoted on the magnet supporting
frame at 235 and 236, respectively, The free end
of lever 233 carries a depending 1link 240 whose
lower end is pivoted at 241 to a lever 242, which
is pivoted at 243 on the magnet supporting frame,
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A spring 244 holds the free end of lever 233 up-

wardly, to maintain the armature 230 in unat-
tracted position, and forces a sideways extending
lug 247 on lever 242 against g stop screw 245.
The lever 242 is yoke-shaped at its end distant
from the pivot 241, and a depending member 246
is fast to this yoke-shaped end. A pusher mem-
ber 249 is pinned to the depending member 248
forming substantially an integral structure there-
with. The lower end of the pusher member 249 is
broadened as shown at 258, and this broadened
end portion lies opposite one edge of the card,
which is passing between the plates 85 and 86.
The relation of this pusher member to a card
which is between the plates 85 and 86 is shown
in Pig. 4, the card being indicated at 25f.

It will be recalled that whenever the magnet
179 is energized, which occurs whenever g card
disagreeing with the corresponding card in the
other stack has just left the feed rollers 84 and
is between plates 85 and 86, this card will be
pushed to one side so as to be offset from its stack
when it reaches the discharge hopper.

Energization of magnet 119 attracts its arma-~
ture 230, which moves downwardly and rocks
arm 233 clockwise about its pivot 235, in opposi-
tion to the spring 244. The link 240 attached to
the end of arm 233 thereupon rocks lever 242
counterclockwise around its pivot 243, whereupon
the broad end portion 250 of pusher member 249
is forced against the edge of card 251 and forces
it to the right as shown in Fig. 6. When this
happens the card on reaching the discharge hop-
per will be ofiset as indicated for the cards 225
and 226 in Fig. 4.

After the magnet 119 is deenergized, which
occurs shortly before the analyses of the following
cards begin, the spring 244 tends to restore the
pusher mechanism to the position shown in Fig. 4.
The spring is assisted by a positive restoring de-
vice in the shape of a cam 255 (Figs. 4 and 5)
cooperating with the member 246 which supports
the pusher 249. The cam 255 is mounted on shaft
256, which carries the card stackers, and which
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‘rotates one quarter of a revolution for each card

analyzing operation, . The cam 255 is provided
with four humps 265 which are arranged to strike

an extension 266 on member 246 at the proper ’

time to restore this.member, and the attached

linkage connecting it to armature 230, after the

offsetting operation has been performed.
Referring to Fig. 4 it will be noted that exactly

similar . mechanism' is - provided "for -offsetting

cards from stack 35a. This mechanism is oper-
ated by the magnet 179 in exactly the same man-

ner as just described in connection with the off-

setting mechanism for stack 38.

The general operation of the machine, as illus-
trated in. the drawings, will now be briefly sum-
marized. One stack of perforated cards is placed

in the supply hopper A (see Fig. 1) and another -

stack, which should agree card for card with the
stack in hopper A, i§ placed in supply hopper B,

The machine is started in operation by de--

pressing the start key 102 (Fig. 8), whereupon the

.motor M drives the mechanical parts. The two

sets of card pieker knives (of which one of those
operating in connec¢tion with supply hopper B
is shown at 45 in Fig. 3) each feeds cards suc-
cessively from the supply hoppers into the feed
rolls. Corresponding cards from the two hoppers
are simultaneously analyzed by the respective an-

* glyzing devices, of which that for hopper B con-
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sists of brushes 80 and conducting roll 8{. As
long as ‘the index point perforations in corre-

_sponding cards agree, the cards from each stack
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feed in a straight line to the stacker mechanism,
one of which is shown at E in Fig. 3, and are
stacked thereby in discharge hoppers, one of
which is indicated at K. Whenever one analyzing
mechanism finds a, perforation in a card which
it is analyzing and the other analyzing mecha-

. nism does not find a corresponding perforation in

the card which it is analyzing, a circuit is pre-
pared to energize an offsetting magnet 278. The
circuit is actually completed and the magnet 279
actually energized, at a later time in the oper-
ation of the machine, just after the disagree-
ing cards feed clear of feed-rollers 84, and before
they have been gripped by the.grippers of their
respective stackers. The magnet 173 (see Fig. 4)
on being energized attracts its armature 239 and,

through suitable levers and linkages, rocks pusher .

members, one of which:is indicated by 248, from

‘the position shown in Fig. 4 to that shown in Fig.
6. The pusher members, in rocking, displace the

two disagreeing cards to the side, offsetting them

from the normal path of card travel. Thereafter:

the gripper members of the stackers close on-the
displaced cards and feed them into their re-
spective discharge, hoppers. The stacks in the
discharge hoppers, therefore, have the disagree-

‘ing cards offset as indicated for the cards -225,

266, 255a, and 226c in Fig. 4. .
The invention has now been disclosed in con-
nection with what is believed to be the preferred
form of mechanism for practicing it, but it will
be obvious that modifications of the mechanism
and other methods of utilizing the invention will
readily cccur to those skilled in the art. It is to
be understood that the invention is intended. to
be limited only as indicated by the scope of the

- following claims. )

What is claimed is: -
1. In a machine of the class described, a card

 feed mechanism for normally feeding a card in

%

a straight line of travel, card analyzing means, a
card stacker airanged toward the end of said
line of travel and provided with gripper members

| 7
for seizing & card after it reaches the stacker, a
deflecting device for operating on the card to dis-

* place it to one side of its normal straight line

of travel yet maintaining the same plane of travel
and mechanism controlled by said “analyzing
means for operating said deflecting device. ,

2. In a machine of the class described, a card

feed mechanism for normally feeding & card bear-
ing index points in a straight line of .travel, &
card analyzing device, a card stacker arranged

toward the end of said line of travel and provided

with grippers for seizing a card after it reaches
the stacker, a deflecting device for operating on
the card after it reaches the stacker, but before
the grippers seize it, to displace it to one side of
the straight line of travel yet maintaining the
same plane of travel, an electromagnet for oper-
ating said deflecting device, & circuit including
said electromagnetic device and means for con-
trolling sald circuit under control of said card
analyzing device. < ’ ,

3w A record card comparing machine for com-
paring, card by card, stacks of cards on which
data may be represented by index points, com-

prising analyzing mechanism for concurrently

analyzing corresponding cards from each stack,
card feeding mechanisms for advancing cards
continuously and synchronously past said analyz-
ing mechanism, comparing mechanism controlled
by said analyzing mechanism, and means. con-

-trolled by said comparing mechanism when index

points oni corresponding cards disagree to con-
currently offset laterally from the stacks such dis-
agreeing cards, without interruption of the syn-
chronous operation irrespective of the index
points. ' ,
4. A record card controlled machine wherein
tards travel from a supply hopper to a receiving
pocket past a card analyzing station, comprising

.means for sensing predetérmined designations in

the cards when they reach said station, means for
imparting a predetermined movement of a card
transversely of its normal line of travel and in
its own plane before reaching said pocket, and
means controlled by the sensing means for op-
erating the second named means when prede-
termined cards are sensed by the sensing means
whereby to offset the predetermined cards. réla-
tive to the others, :

5. In a record card controlled machine, & rec-
ord supply hopper, & receiving hopper, means for
conveying the records from the supply hopper to
the receiving hopper, means adapted when op-
erated to offset the records horizontally and
transversely of their line of travel between the
hoppers, an analyzing device adapted to sense
designations in said records during their passage
between said hoppers, and means controlled by
the analyzing device for operating the offsetting
means in accordance with designations in the

_.récords.

6. A device of the class described, comprising
a record receiving pocket, a pusher element lo-
cated at the entrance to said pocket and adapted
to move a record entering said pocket a. small

amount parallel with the cards in sald pocket

whereby certain cards may be caused to project
beyond the others in the. pocket, means to ac-
tuate the pusher element, and means responsive
to a predetermined designation in a record for
controlling the actuating means. '

7. In combination, a record receiving station,

a record analyzing station, means to convey a:

batch of records from the analyzing station to the
receiving station, means to move the records at
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right angles to their line of travel and in their
own planes prior to reaching said station whereby
certain of the records in the batch reach said sta-
tion physically displaced or- offset a predeter-
mined amount relative to the other records of the
batch which were previously conveyed to said sta-
tion, and means controlled through said analyz-
ing station for operating the moving means on
the occurrence of records having a predetermined
designation whereby such records on reaching
sald station are caused to project beyond the
records of the batch which do not have sald
designation. . :
8. In a record controlled machine, means to
place a batch of records in a common stack, means
associated with the stack for displacing records

in their own planes and transversely of their.

normal line of travel into the stack whereby
certain records of the batch may be stacked upon
the cther records of the batch in a position di's-

2,003,566

placed in a direction parallel with the planes of
the records of the batch which were previously
stacked, mesns to detect a predetermined desig-
nation in a record, and means controlled by the
detecting means for actuating the displacing
means. i ‘

9. A record card controlled machine having
means for delivering a batch of records to a com-
mon stack and means for distinguishing certain
records from others by virtue of data designations
in the records, comprising a. member for impart-
ing an offsetting movement to the records in their
own plane an extent less than a dimension of the
records to displace them whereby certain records
of the batch are stacked so as to project beyond
other records of the batch previously delivered
to the stack, and means for actuating said mem-
ber under control of the distinguishing means.

CLAIR D. LAKE.
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