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Original application July 19, 1933, Serial No.
681,071. Divided and this application Decem-
ber 12, 1935, Serial No. 54,025

1 Claim.

This invention relates to verifying machines
and more particularly refers to machines for
verifying perforated record cards and is a divi~
sion of my copending application Serial No.

5 681,071, filed July 19, 1933 now Patent No. 2,-
059,799. *

The object of the present invention is to pro-
vide improved mechanism for controlling the ad-
vance of the record carriage of such machines.

In tabulating machine work, data are tabulated

by feeding through the tabulating machine, rec-
ord cards having differentially spaced holes
punched therein. Such record cards may be
punched in any suitable punching machine pref-
erably of the type disclosed in the patent to
Schaaff No. 1,134,018 in which machine the
punching operation is effected by depressing keys
provided for that purpose. When using such
punching machines operators sometimes depress
the wrong key which results in incorrect data
being punched in the card. It is, therefore, nec-
essary to check the punched cards in order to
determine if any errors have been made in the
punching operation. Such checking frequently
is accomplished by visual inspection of the cards,
however, this method of checking the cards has
been found to be unsatisfactory since the checker
is liable to make the same error originally made
by the operator who punched the card.
_ Various other objects and advantages of my
invention will be obvious from the following par-
ticular description of one form of mechanism em-
bodying the invention or from an inspection of
the accompanying drawings and the invention
5 galso constitutes-certain new and novel features of
the construction and combination of parts here-
inafter set forth and claimed.

Pig. 1 is a sectional view taken through the
card feeding and analyzing part of the machine.

Fig. 2 is a detail view of the spring drum for
the carriage showing also the escapement mech-
anism. i

Fig. 3 is a detail view showing the bar 48 and
the slide 60 shifted by energization of one of the
verifying magnets.

Fig. 4 is a fragmentary view showing the skip
lifter bar and the escapement pawls. ’

Fig. 5 is a sectional view taken on line 55
(Fig. 1).

PFig. 6 is a detail view showing -the skip bar
in relation to a typical card of the Hollerith
type. ' ‘ .

Fig. 7 is a sectional view faken on line 7—1
Fig. 1.
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Fig. 8 is a conventional circuit diagram of the
electrical elements of the machine.

Fig. 9 is a detail view of the space key.

The verifying machine is provided with ma-
nipulative keys similar to those in the punching &
machine disclosed in the patent to Schaaff No.
1,134,018. The checker operates the keys just
as if a new card were being punched, and, if a
card is correctly punched, the card carriage feeds
forwardly one step upon depressing each key. 10
If, however, & hole is punched in the wrong digi-
tal position in a column the carriage does not
feed forwardly thus warning the operator that
an erroneous punching exists at that column,

The invention includes a set of independent 8
sensing brushes adapted to make contact with a
common contact bar through the perforations
in the card, thus establishing electric circuits
through a series of magnets, one for each of the
twelve index point positions on the card. These 20
magnets, when energized, operate individual
mechanisms which makes it necessary to depress
the corresponding key before the card carriage
can escape to the next succeeding columnar po-
sition. If the hole sensed is in the wrong posi- 25
tion, or, if the wrong key is depressed, the escape-
ment mechanism will not function, and the car-
riage will remain in the position at which the
error was found. ’

Also when a card having combinational b1les 30
punched therein, that is, two or more holes
punched in a column, is being verified it is neces-
sary to concurrently depress the several keys cor-
responding to the several index point positions
of the combination being checked.

Card carriage

Referring to Fig. 1 of the accompanying draw-
ings the cards 9 are fed from a stack {0 ketween
a pusher I and a forward guide (2 to bring gp
the first column of the card in alinement with a
series of sensing brushes 3. These brushes are
adapted to make contact through the perforated

- holes in the card with a common bar {4 (see also.
Fig. 8). The brushes 13 are securely mounted ¢g
in a dielectric bar 15 suitably supported in the
machine.

" The card pusher Il and the guide 12 are se-
cured to a carriage rack 15 which is supported
and guided in a well known manner in its recip- gg
rocatory travel by rollers (not shown) cooperat-
ing with a ra‘l structure integral with the frame -
of the machine. . .

The .card carriage, including the rack 15, is

‘urged toward the left (Fig. 1) and a suitable
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escapement mechanism including pawls {8 and
20 (Fig. 2) cooperates with the serrated upper
edge of the rack 15 to permit step by step move-
ment thereof.

As viewed in Fig. 2, the pawls 19 and 20 are in
their normal positions wherein the pawl 8 is
in engagement with the rack 5, holding the
card carriage in anaylzing position against the
action of the spring drive which includes a spring
(not shown) enclosed in & spring drum 16 (Fig.
2) attached to the side of a gear {7 mounted on

a shaft §8. The gear |7 meshes with teeth on
* the lower edge of the rack 8. Thisspring drive -

constantly urges the carriage toward. the left
(as viewed in Figs. 1 and 2).

A lever 2i secured on the end of a shaft 22
carries in one arm a pin 23 projecting into an
enlarged opening in the pawl {9. A pin 2§ in
the other arm of the lever 21 is embraced by an
open slot in the pawl 20. As the shaft 22 and
lever 21 rock counterclockwise (Fig.-2) the pin
24 lowers the pawl 20 into engagement with the
rack 15 and, at the same time, the pin 23 raises
the pawl 18 out of engagement with the rack.
The pawl 19 is provided with a slightly elongated
slot 25 surrounding the shaft 22 so that, as the
pin 23 raises said pawl out of engagement with
the rack, a spring 26 advances the pawl slightly.
Upon clockwise movement (Fig. 2) of the arm
21, the pawl 19 is Jowered into engagement with
the next succeeding notch in the rack {5 thus
effecting a .single step of movement of the card
carriage to bring the next succeeding column
into registry with the sensing brushes 3.

The escapement mechanism, just described, is
rocked by an escapement magnet 27 (Figs. 1 and
8). The armature 28 of this magnet is con-
nected by a link 298 to one arm of a bell crank
30, and a link 3f connects the other arm of the
bell crank to an arm 32 on the shaft 22.

‘When the magnet 27 is energized it attracts its
armature 28 rocking the bell crank 30, the arm
32 and shaft 22 counterclockwise (Fig. 1) to ef-
fect an escapement of a single step, as set forth
above, to permit a single step of movement of
the card carriage. The escapement magnet 27
is energized by the closing of a pair of contacts
33 under the joint control of the analyzing
brushes 13 and any of the twelve keys 34. Re-

‘ferring to Fig. 8 it may be noted that a magnet

35 is wired in series with each of the twelve
brushes 13. When a column having one or more
perforate index points therein comes into aline-
ment with the brushes 13, the brush for the per-
forate index points make contact through the
perforations with the bar 4 thus establishing
a circuit from one side 36 of a supply line to
the common bar (4, through the hole in the

" card, brush 13, magnet 35, wire 39 and contacts

40 to the other side &1 of the supply line.

This energizes the magnet 35 whose brush 13
has made contact with the bar (4 through a
punched hole in the card. The energized mag-
net 35 attracts its armature 42 (Fig. 1) which
armature is carried by an arm 43 pivoted at
44 and having its opposite end rounded and em-
braced by a horizontal slot in a plunger 45 which
is not unlike the stems 46 for the keys 34. Thus
when the magnet 35 is energized, attracting its
armature 42, it rocks the arm 43 counterclock-
wise thrusting downwardly the particular plung-
er 45 associated therewith. Near its lower end
the plunger 45 has a slot embracing one arm of
a bell crank 41, the other arm of which carries a

2,168,198

pin 48 projecting into a slot formed in the lower
edge of a horizontally disposed bar 49.

When the plunger 45 is thrust downwardly it
rocks the bell crank 471 counterclockwise thrust-
ing the bar 49 toward the left, as viewed in Fig.
1 to the position in which it appears in Fig. 3.
The left hand end of the bar 49 (Fig. 1) slides on
a cross frame 50 and the bar 48 at this end has
a projection 51 normally resting beneath a broad
lug 52 on a lever 53 pivotally supported at 54
on a bail 85 whose arms 56 are pivofed on a rod
51. “The fight hand end of the lever 53 is round-
ed and is embraced by 2 slot in the key stem 46
for the associated key 34, A spring 58 urges the
bail 55 clockwise (Fig. 1) against a stop stud 59.

A slide 60, mounted on headed studs projecting
from the bar 49, is adapted to slide longitudinally
on the bar but is normally held in its left hand
position (Fig. 1) by a spring 63 having an end
secured to the slide 60 and the other end fast
on bar 49. .

As the bar 49 is shifted toward the left,

-through the agency of the magnet 35, a projec-

tion 67 on the slide 60 is brought beneath a rib
68 on 2 universal bar 69 pivoted on a shaft 70.
The bar 69 also has a rib 13 extending beneath
all of the lugs 52. At the same time the left-
ward movement of the bar 49 brings the projec-
tion 67 beneath the rib 68 it also carries the pro-
jection 51 from beneath the lug 52. The parts
are shown in the above described posgition in
Fig. 3.

The operator reading the data from the record
from which it was originally punched on the
card being analyzed, now depresses the key or
keys 34 corresponding to the data to be verified.
As the key is depressed a pin 71 projecting from
the key stem 46 cooperates with a beveled pro-
jection 12 on the slide 60 and cams this slide to-

- ward the right removing the projection 61 from

beneath the rib 68.

Continued depression of the key brings the
lug 52 into contact with the angular end 13 of
the universal bar 69 and rocks this bar, together
with the shaft 10 and an arm T4 secured to said
shaft, counterclockwise against the tension of a
spring 15. ‘This movement of the arm 714 raises
a link 16, pivotally connected thereto and having
a hook 16a at its lower end cooperating with the
lower blade 18 for the contacts 33, thus closing
these contacts to energize the escapement mag-
net 27. This magnet, as set forth above, acts to
rock the shaft 22 (Fig. 2) thus operating the
Pawls 18 and 20 to permit the card carriage to

travel one step toward the left (Fig. 1) to bring -

the next succeeding column into registry with
the sensing brushes §3.

As the energized escapement magnet 21 at-
tracts its armature 28 drawing the link 29 (Fig.
1) toward the right, a projection 77 extending
upwardly from the left hand end of the link 28,
rocks the link 16 counterclockwise about its pivot
on the arm 14, disengaging the hook at the lower
end of the link 716 from the switch blade 18 car-
rying the lower contact 33.. The inherent spring
tension of these blades opens the contacts 33 and
deenergizes the escapement magnet 21. The
blade 18 now rests to the left of the link 76 be-
low the hook so that it is necessary to release the
depressed key 34 allowing the lever 83 to return
to initial position permitting the spring 15 to
rock the universal bar clockwise to normal. This
lowers the link 76 and the hook again assumes
its position below and in cooperative relation
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with the blade 18 in readiness for the subsequent

- depression of one or more of the keys 34.
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‘the projection 5§ from beneath the lug 52.

From the above description it can be seen that,
if a hole is present in any one of the twelve po-
sitions, for instance, the “five” position on the
card and the “five” key 34 is depressed, the es-
capement magnet 217 is energized and the carriage
spaced one step.. However, two general condi-
tions may obtain wherein the escapement mag-
net would not be energized. These conditions
are: (1) A hole is sensed in the correct position
and the wrong key is depressed, and (2) a hole is
erroneously placed and the correct key is de-
pressed. Under these conditions the machine
functions as follows:

Assuming that the hole is properly placed in
the “five” position but the wrong key is depressed,
as soon as the brush 13 senses the hole the circuit
is completed through the corresponding magnet.
This magnet, being energized, shifts the bar 48
associated therewith toward the left, removing
At
the same time the slide 60 is carried leftward with
the bar 49 to bring the projection 67 under the
rib 68. 'The operator now depresses the “six”
key instead of the “five” key. In this case the
slide 60 on the bar associated with the “five”
digital order will not be drawn to the right con-
sequently the projection 61 remains under the
rib 68 of the universal bar 69 thus preventing
counterclockwise movement of this bar to close
the contacts 33, and the escapement magnet re-
mains unenergized.

When the operator depresses the “six” key un-
der this condition the lug 52 comes into contact
with the projection 51 on the bar 48 associated
with this key, and, continued depression. of the
key rocks the lever 53 clockwise about the point
of contact of the lug 52 and the projection 54
as a pivot. This raises the left hand end of the
lever 53 and rocks the bail 55 counterclockwise
about its shaft 57. Asthe bail 55 swings upward-
1y it is latched in its raised position by a spring-
pressed hook 19 (Fig. 1).

When the bail 55 is latched in its raised posi-

“tion and the depressed “six” key 34 is released by

the operator a spring 80 rocks the lever 53 coun-
terclockwise about its pivot 54 raising the key to
its normal position. 'The left hand ends of all
of the levers (there is a key 34 and a lever 53 for
each index point position on the card) are sup-
ported on the bail 53, consequently when the bail
85 is raised, as just described, it raises all of the
lugs 52 far enough so that if another key 34 is
depressed before the latch 79 is operated to re-
lease the bail 55, the link 53 will not be rocked

far enough to come into contact with either the,

_ projection 51 on the bar 49 or the projection 13
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on the universal bar 69. This does not effect an
escapement of the carriage but does act as a
warning to the operator that an error exists on
the card then in the machine or that the operator
has depressed the wrong key. The operator may
re~check the particular column by first rocking
a lever 81 secured to the shaft 82 upon which is
fast the latch 79, to free the bail 55 to its spring

58, which spring immediately restores the bail-
to its normal position. Reading the data again

from the original record the operator depresses
the proper key 34.

If the key now depressed corresponds to the
data punched in the column being analyzed. the
slide 60 is drawn toward the right and the uni-
versal bar 69 operated to energize the escapement
magnet, as set forth above, and the operator may

3

proceed with the verification of the next column.
However, if the bail 55 is again raised and latched,
the operator is assured that the error exists on
the card. The operator then removes the card
from the machine in the following described
manner:

By depressing a release key 83 (Figs. 1 and 8)
contacts. 84 are closed energizing a magnet 85
(Figs. 2 and 8). The armature 86 of this magnet
is secured to a shaft 87 to which is also secured an
arm 88 carrying a stud 89 projecting beneath the
escapement pawl 19. - Energization of the magnet
85 attracts its armature 86 rocking the shaft 87
and arm 88 clockwise to disengage the pawl 19
from the rack 15 whereupon the spring drive
shifts the carriage in one movement to its ex-
treme left hand position where the card may be
removed and another placed in the carriage.

All disagreements between the holes- punched
in a particular column and - the keys depressed
affect” the machine in substantially the same
manner, for instance, should the hole punched
in the card be in the wrong position and the

10

15

operator depress the correct key the several parts .

will function exactly as described to render the
escapement ineffective. -

-If an additional hole is punched in a column
which should have a single hole therein, the mag-
net 35 corresponding to the extra hole will cause
the slide 60 to be carried toward the left posi-
tioning the projection 671 under the rib 68, thus
preventing energization of the escapement mag-
net. Likewise, if a column should have two holes
punched there and one of said holes is missing,
the magnet 35 corresponding to the missing hole
will not be energized and will not shift the pro-
jection 51 from beneath the lug 52, consequently
depression of the corresponding key will present
energization of the escapement magnet 27. In
this connection it may be mentioned that, when
combinational holes are verified, the related keys
are concurrently depressed as is the usual prac-
tice.

In this manner the depression of any key or
keys which do not correspond to the hole or holes
in the card will prevent escapement of the card
carriage thus warning the operator of the error.

Column and field skipping

Should there be one or more columns on the
card in which there is no perforate point and in
which column none is intended, the escapement
is effected by operation of a space key 90 (Fig.
9). This key is just like the keys 34 and upon
depression, operates a lever 53 to rock the uni-
versal bar 69, shaft 710 and arms 14 counter-
clockwise to close contacts 33 which energizes
the magnet 2T to effect an escapement of the
carriage one step to the next column.

Tabulating cards of the well known Hollerith
type are usually divided into a plurality of fields,
each field comprising a plurality of columns.
The number of columns included in a field de-
pends on the requirement for that particular
field. It sometimes happens that a certain field
or fields remain entirely unpunched, in which
case, in order to maintain and to increase the
speed- at which these machines are operated, a
device is provided to skip either parts of or entire
fields either automatically or under the control
of the “X” key 34. This is the key 34 which cor-
responds to the “11” or “X” index point position
of thHe card. This key cooperates with the “11”
brush 13 and magnet 35 in the same manner as
each of the other keys 34. That is, if the “11”
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key 34 is depressed and there is no correspond-
ing hole in the “11” index point position, bar 55
will be raised and latched in its elevated posi-
tion thus permitting lever 8{ to rock and give a
visual indication that there is a condition of non-
verification. '

Skipping a field under the control of the key
34 is useful when it is desired to verify, through
the medium of a hole punched in the “11” or
“X” position in the first column of the field to
be skipped, that the field is blank.

The automatic features of skipping a field or
fields may be used to skip a blank field without
verifying or to skip a field previously gang
punched and which it is not necessary to verify.

The operation of the skip mechanism under
the control of the “X” key 34 will be described:
first. In order to operate the skip mechanism
under control of this key a switch 92 (Fig. 8)
is set at the contact marked “2”. Depression
of the “X” key 34 in addition to its normal func2
tion closes contacts 93 located directly beneath
the stem 46 of this key (Fig. 1) setting up a
circuit from line 36, bar 14, wire 94, contacts 83,
wire 88, switch. 92, a relay magnet 96 to line 4.
Another circuit is completed at the same time
from the switch 92 by a wire 87 through the
escapement magnet 27. This energizes magnet
27 and effects an escapement of the carriage in
the usual manner by rocking the paw! {9 coun-
terclockwise (Fig, 2) which movement closes
contacts 98. Upon energization of the magnet
96 contacts 89 are closed so that when the con-
tacts 98 close, a holding (clrcuit is set up from
line 38, wire {00, 2 magnet 104, contacts 9§, wire
162, contacts 89, magnet 96 to the line &1.

Energization. of the magnet (6§ attracts its
armature {03 rocking an arm {04 clockwise (Fig.
5) to slide a skip lifter bar 105 toward the left
as viewed in Figs. 4 and 5. At its right hand
end (Figs. 4 and 5) the bar (05 is guided by a
stud {1{ and the reduced left hand end of said
bar rests on the upper edge of a skip bar 12
removably mounted on the carriage slide i5.
Upon the leftward movement of the bar 105 a
beveled shoulder 113 coacts with the skip bar
112 to raise the end of the bar 185. At this time
the bar 105 is resting in one of a plurality of
recesses ({4 in the upper edge of the bar #i2.

It will be noted by reference to Fig. 6 that
the recesses {14 are in position corresponding to
the first column in each card field. The bar 105
is thrust leftward first after the pawl 19 is raised
and the -escapement occurs when the shaft 22
is rocked clockwise (Fig, 6) to raise the pawl 20
out of engagement with the rack (5. As the
carriage shifts toward the left the recess 11§
passes from beneath the bar 185 camming this
bar, which is now in its left hand position (Fig.
5), upwardly to retain the pawl 1§ in its raised
position. Thus both the pawls {9 and 20 are
held out of engagement with the rack 15 and
the carriage is free to travel towards the left
until such time as the next recess {i{4 comes
under the bar 105 when said bar drops into the
recess permitting the pawl {8 to reengage the
rack 15 stopping the carriage in a position cor-
responding with the first column of the next
field. )

The clockwise movement of the pawl 19 to
reengage the rack {5 opens the contacts 98 which
deenergizes the magnet 10! whereupon the bar
105 is retracted by its spring 196. The same pro-
cedure is followed if it is desired to verify the
“X” punch in the next, or any other field. From

' punched
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the foregoing it is therefore apparent that, with
switch 92 in its “2” position, if the “X” key 34
is depressed and an “X” hole is present in the
column under the sensing brushes, the carriage
will skip to the first column of the next adjacent
card field. On the other hand, if the “X" hole

. 1s not present, skipping will' neyertheless 'take :
" place as before, bilt in addition, bar 58 is latched,

preventing” any furthér. effective operation of
keys 34. It may here.be pointed out that in
practice an “X” hole is punched in the first col-

‘umn of a field which is fo receive no data punch-

ing as an indication that such field is purgosély
to remain unpunched. In other cases, the “X”
hole may be omitted ias where the data is‘to be
in:the field during some later opera-
tion in the accountihg procedure. Thus if after
the “X” key 34 is operated and the carriage skips,
lever 81 has rocked to indicate the absence of the
“X” hole, the operator will consider this as an
indication of an error or, if he knows that no
“X” hole is intended, he will restore lever 8§
and proceed with further operations.

When it is desired to skip a field previously
gang punched or in which there are no punch-
ings, an automatic device, now to be described, is
brought into use. This device includes a dielec-

tric bar {{5 (Figs. 1, 7 and 8) mounted on the -
‘Trame of the machine. Secured on the bar {15

are a common conductor {i8, a series of con-
tacts {17 (one for each card column), and a plug
bar 118. The bar 116 is connected by a wire 149
and the bar 14 (Fig. 8) to the line 36. The bar
118 is connected by a wire 120 to the contact 3
of the switch 92.

Bridging brushes {2i suitably mounted on the
carriage are adapted to close a circuit from the
common bar {16 successively with the contacts
117 as the carriage escapes from column to col-
umn. A plug 122 may be used to connect any

.one of the contacts {17 to the bar 1{8.

If it is desired to skip an entire field, the
plug 122 may be placed in position to connect
the contact §17, corresponding to the first colum-
har position in the field to the bar {18. How-
ever, if it is not desired to skip the entire field,
the plug 122 is inserted in the particular colum-
nar position at which it is desired to start the
skipping action.

With the plug 122 in the proper position and

the switch 82 on the contact 3, the operation of -

the skip mechanism is as follows:

The operator proceeds with the column by
column verification under the control of the ver-
ifying keys 34 in the manner previously described.
When the last column preceding the field to be
skipped is verified the carriage escapes to the
first column in the field to be skipped. At this
time the brushes 121 complete a circuit from the
line 36 to bar {4, wire 119, bar {186, brushes 121,
contact {17, plug 122, bar 118, wire 120, switch
$2, magnet 86 to line 41. Also from switch 92
a circuit is completed through magnet 27 to
line &1. :

Energization of the magnet 27 effects an es-
capement in the usual manner operating the
escapement pawl {9 which closes the contacts
98 completing a circuit. from the line 36, wire
100, magnet 101, contacts 98, wire 102, contacts
99 closed upon energization of magnet 96, ‘mag-
net 96 to line &1.

This forms a holding circuit through the mag-
net 96 and energizes magnet 101 which shifts the
skip' lifter bar 105 toward the left to maintain
the pawl 19.in raised position until the next
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recess |14 arrives thereunder. This permits the
bar 105 to drop lowering the pawl 19 into en-
gagement with the rack 15 thus stopping the
carriage with the first column of the next suc-
ceeding field above the brushes 13. The oper-
ator may then proceed to verify this field, or the

field may be skipped.

- While there has been shown and described
and pointed out the fundamental novel features
of the invention 'as applied to a single modifica-
tion, it will be understood that various omissions
and substitutions and changes in the form and
details 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
claim. ‘ . ‘

S

What is claimed is as follows:

In a machine of the class described, the com-
bination of a carriage for perforated cards, a
contact device carried by said carriage, a plu-
rality of stationary contact segments arranged
to be successively engaged by said contact de-
vice as the carriage is advanced step by step,
an escapement device for advancing said carriage,
a skip bar carried by the carriage, a controlling
magnet for causing said skip bar to disconnect
the escapement device from control of the car-
riage and settable means including plug connec-
tions for causing a circuit to be completed by said
contact device and one or more of said segments
to energize said magnet to automatically effect
the disconnection of said escapement device.

WILLIAM LANG.
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