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12 Claims. 

This invention relates to apparatus for verify 
ing perforated record cards such as are used for 
controlling Statistical machines, and is concerned 
With appalatus of the kind in which the verifica 
tion is performed in stages, normally a column 
at a time, with the aid of a keyboard, which has 
escapement mechanism for causing a card car 
riage or a carriage carrying verifying mechanism 
to escape one step after each stage of the verify 
ing Operation, and means operable, when a key or 
keys depressed at any stage does not, or do not, 
correspond to the holes in the column on the card 
being verified at that stage, to give an indica 
tion (e. g. to lock the machine by rendering the 
eScapement mechanism inoperative) of Such fail 
lure, and in Which the cards are delivered to a dis 
charge Station when they have passed completely 
through the machine. 
With Such apparatus, the operator removes 

each verified card from the machine and adds it 
to a stack of verified cards. When the machine 
becomes locked, the card that caused the stop 
page is removed and added to a stack of incor 
rectly punched cards. It is, however, possible 
for the operator to add incorrectly punched cards 
and incorrectly verified cards to the stack of 
verified cards, and there is no means of checking 
the cards in this stack to see whether they have 
been verified properly or at all. 
Already it is known to mark either the verified 

cards or the incorrect cards with a distinguish 
ing imprint, but, here again, every card requires 
inspection before being passed for machining, 
i. e. including Such operations as balancing, sort 
ing and posting accounts. 
With apparatus in which the machine is locked 

when the Verifying operation fails to correspond 
With the hole configuration of the card, an error 
key is provided for releasing this lock and permit 
ting the Verifying Operation to continue if the 
error has been made by the operator of the 
Verifying apparatus. t 

With this construction, however, it is possible 
for operators, when the machine locks, to try 
Separate keys alternately with the error key until 
the key corresponding to the hole in the card is 
depressed and the carriage allowed to escape. 
Consequently, the machine may allow carriage 
movement with the presence of an incorrect hole 
and so pass an incorrect card as being fully veri 
fied. One object of the present invention is to re 
move this possibility by making a permanent 
record on a wrongly verified card. 
Another object of the invention is to effect a 

physical change in Such cards as have success 

(C. 3-51) 
fully passed the verifying test by specially perfo 
rating the card in a definite place So that a bulk 
check by needling can be made and incorrect 
cards Sorted out from the correct cards before 
they are used to control other machines. 
Another object of the invention is to ensure 

that the whole field of the card is operated on to 
prevent the verifying operator from checking the 
last few columns in the final field and passing a 
partially verified card as being fully verified. 
According to the present invention there is 

provided Verifying apparatus of the kind above 
described which includes a device arranged auto 
natically to punch a hole or notch in the card 
in a predetermined position on the completion 
of a verification operation when the keys oper 
ated during the Said operation correspond to the 
hole configuration on the card. 
According to another feature of the invention 

the said punching device may be arranged auto 
matically to operate when the key or keys oper 
ated at any stage of the Verifying operation fail 
to correspond to the hole Configuration in the 
column on the card being verified to indicate 
that the column has not been correctly verified. 

Conveniently, initiating means are provided, 
automatically operable to operate the punching 
device on completion of the verification of the 
last column in the card in addition to error indi 
cating means for automatically suppressing the 
operation of the punching device when the key or 
keys depressed during any stage of the operation 
fail to correspond to the hole configuration on the 
column of the card being verified. Conveniently, 
the error indicating means is so operatively con 
nected to the punching device as to bring it into 
action when the key or keys depressed do not 
correspond to the hole configuration in a column 
to make a record on the card of Such failure in 
Verification. 

Since, however, it may be undesirable Or incon 
venient to punch a hole or notch in a card When 
it fails to be verified, there is preferably pro 
vided, according to another feature of the inven 
tion, manually operable means (e. g. a Switch) 
to interrupt the said operative connection be 
tween the error indicating means and the punch 
ing device at Will. 

It is desirable to ensure that the Whole field of 
the card will be tested during a verifying opera 
tion and, according to another feature of the in 
vention therefore, verifying apparatus as above 
described includes means whereby the punching 
device cannot be actuated if the card has not 
been correctly positioned prior to verification. 
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Conveniently, such means comprises a pair of 
contacts and means associated with the carriage 
for closing the said contacts when the said car 
riage is in the correct position for starting a 
verifying operation. The last mentioned means 
are preferably adjustable with respect to the car 
riage to enable a verifying operation to be com 
menced at any stage on the card when the infor 
mation prior to that stage is not required to be 
verified. 
According to a further feature of the inven 

tion the verifying apparatus has means adjust 
able by the punching device when Operated to 
render the latter inoperable and also adjustable 
by the carriage on its movement to the correct 
position for starting a verifying Operation to 
render the punching device again operable, 
Other features of the invention will appear 

hereinafter and will be pointed out in the ap 
pended claims. 
An embodiment of the invention will now be 

described with reference to the accompanying 
drawings which illustrate, by way of example, a 
verifying apparatus for punching a hole in a 
predetermined position in correctly verifled cards 
and arranged so that the said hole is not punched 
in the predetermined position when the card has 
not been correctly verified. 
On the dra WingS: 
Fig. 1 is a sectional elevation on the line - 

of Fig. 3 showing the card carriage and the key 
board situated thereabove for testing the cor 
rectness of the card; 

Fig. 2 is a section on the line 2-2 of Fig. 3 and 
illustrates, in a diagrammatic form, the apparatus 
used for punching the special hole in the card 
untier conditions hereinafter described; 

Fig. 3 is a section on the line 3 A-3 of Fig. 1; 
Fig. 4 is a fragmentary view which illustrates 

diagrammatically the construction used to ensure 
that the device for punching the special hole in 
the card indicating correct verification will be 
inoperable unless the card has been correctly 
positioned prior to verification; 

Fig. 5 is a wiring diagram of the circuits used 
in the apparatus. 

Referring to Figs. 1, 3 and 5 the record card 
to be verified is inserted between the card pusher 

and a forward guide f2 with the first column 
of the card coinciding with a column of spring 
pressed ball contacts 3 which are adapted to 
make contact through holes in the card with an 
insulated roller 4. The pusher and the guides 
2 are attached to a rack bar 5 which is suitably 
guided for horizontal movement. The circuits 
established by the balls 3 and the roller 4 
through holes in the card, in a manner described 
later, cause the energization of a magnet 6 which 
effects the movement of the card rack 5. The 
movement of the rack is controlled by an escape 
ment mechanism, as described in the copending 
application of Weinlich and Kolm, Serial No. 
459,401, filed June 5, 1930. The two escapement 
pawls f and 8 are provided of which the pawl 

is pivotally mounted at 9 on a member 2 
which is connected by a bell crank 2 and a link 
22 with the armature 23 of the magnet 6. The 
Operation of the eScapement device and the rack 
bar 5 is controlled by the electrical condition of 
the magnet f6. 

Verifying keys 27, a skip key 28, a tabulating 
key 29 and a release key 30 (see Fig. 5) are in 
cluded in the apparatus. 

Figs. 2 and 3 show a suitable device for punch 
ing the Special hole or notch at a predetermined 

2,018,534 
position on the card. It is preferred that the 
punching device should make a hole of Special 
shape, such as triangular, since such a hole is 
harder to counterfeit. By packing the cards to 
gether and passing a needle through the holes it 
can be ascertained whether all the cards that 
are supposed to have been verified have, in fact, 
been verified since univerified or incorrectly ver 
ified cards will not have a hole in the predeter 
mined position. The punching device illustrated 
in the drawings is SO located that it is in position 
to punch a hole in the column of the card that 
has just been verified and in the normal case this 
punching Operation takes place after the last 
column in the card has been verified. In this 
Way, the predetermined hole is punched in one 
Of the four corners of the card which facilitates 
the needling operation above described. 
This punching operation is controlled by the 

Successive energization of the electrical magnets 
O9 and 6 respectively. The controlling circuits 

for these magnets will be described later. When 
the magnet 09 is energized it attracts its arma 
ture I f ! which is in the forr of a bell crank piv 
oted at 2. The angular movement of the arma 
ture i? moves a punch interposer 3 longitudi 
nally under the hammer member 6 which has 
a fixed pivot and is pivotally connected at 8 
to the member 20. As the punch interposer 3 
noves under the hammer 6 it rotates the bell 
crank 20 about its fixed pivot 21 to lift the link 
22 connected to the bell crank 20 and close the 

contacts 23. For this purpose the link 22 is pro 
Wided with a nose 24. Closure of the contacts 
23 completes, as hereinafter described, a mo 
mentary circuit through the escapement magnet 
6 which thereupon attracts its armature 23, 
through the link 22, bell crank 2 and member 20, 
pulls the hammer 6 down upon the punch in 
terposer 3 and also drives the punch 25 ver 
tically downward through the guide 26 into the 
die 27 which has a triangular aperture 28 cor 
responding to the shape of the punch 25. The 
card, during this movement, is stationary be 
tween the guide 26 and the die 27 and a hole is 
consequently punched. The link 22, during its 
longitudinal movement when the armature 23 is 
attracted, pushes, by means of the stop 29, the 
nose 24 of the link 22 out of engagement with 
the Spring pressed contacts 23 which imme 
diately open to deemergize the magnet 16. The 
armature 23 is returned to its normal position 
by suitable springs, not shown, and in this return 
novement operates the stop f 30 on the link 22 to 
close contacts 39 and open contacts 40 for the 
purpose hereinafter described. It will be seen 
that when the armature 23 is attracted, the con 
tacts 9 open and the contacts 40 are closed by 
the same stop 30 and further that unless the 
punch interposer magnet is energized before the 
magnet , no punching will take place when 6 
is energized. In this way carriage movement 
which is controlled by the escapement magnet 
6, can be initiated without punching a hole. 
Movement of the link 22 and the stop ?o also 

controls the opening or closing of the contacts 65, 
5' (see Fig. 3). The purpose of these contacts 

will be described later. 
In Flg. 4 is illustrated a convenient construc 

tion for ensuring that the card carriage has trav 
elled Over a prescribed field of the card during 
the verifying operation to permit the verification 
hole to be punched. In the drawings the con 
tacts and fell are adapted to be momentarily 
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error occurs: 

14 and the normally open contacts 49'. 
the switch 4 is closed and an error occurs in the 

2,018,584 
analyzing and verifying mechanism, a card car 
rier movable to present a card, column by column. 

by depression of the error key is for the operator 
to return the card to the correct initial position 
and so close the contact OO which permits of 
and 92 to be reenergized. It is, of course, neces 
sary to press the error key when the second 
verification is being performed on the same card. 
The necessity for repeating the verifying opera 
tion should act as a deterrent on the carelessness 
of the operators. V 

It may be desirable, however, to provide for 
punching a hole at any stage of the verification 
to indicate the column on the card at which the 

For this purpose it is necessary to . 
bridge the contacts 10 and 02 by a parallel 
circuit through the manually operable switch 

When 

card, the contacts 49' are closed by the ener 
gization of the error detecting relay 49. As above 
described, relays 
relays O6 and 105 are not deenergized so that 

fo?, O2 are deenergized but 

a circuit is established through the punch inter 
posing magnet 09 from the line 52, through the 
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switch f 4, 'contacts. 49 ''', contacts fos', relay 
coil 09 and normally closed contacts 65'. Ener 
gization of the relay, coil 109 initiates a punching 
Operation at the column at which the error has 
occurred as has been described above. This punching operation deemergizes the relays 106 and 
fo5 by opening the contacts 65 and since O6 
is deenergized the contacts 06' are opened so 
that although depression of the error key followed 
by correct key operations of keys 27 allows the 
card carriage to continue to move the card past 
the verification devices 3 and 4, no further 
circuit can be established through the punch 
interposing magnet O9. The result is that the 
card will be removed from the machine without 
the verification hole and with a hole. punched 
at the column of the card in which the error 
occurred. This will permit the offending card 
to be examined and the blame for the error at 
tached either to the person, who punched the 
initial information on the card or to the records 
from which the information was punched on to 
the cards or to the operator of the verifying apparatus. 
The "error' punching scheme just described is 

made optional since in some cases it would not 
be desirable to have the card disfigured by holes 
punched in other than the predetermined posi 
tion. 
While there has been shown and described and 

pointed out the fundamental novel features of 
the invention as applied to a single modification, 
it will be understood that various omissions and 
substitutions and changes in the form and details 
of the device illustrated and in its operation may 
be made by those skilled in the art without de 
parting from the spirit of the invention. It is 
the intention therefore to be limited only as in 
dicated by the scope of the following claims. 
I claim: 
1. In a verifying machine, analyzing means 

adapted to sense the perforations in a record card, 
column by column; key operated means cooperat 
ing with said analyzing means to verify the cor 
rectness of the perforated entries in said card 
columns column by column, a marking device and 
means controlled by said analyzing means and 
said keys for automatically effecting an operation 
of said marking device as an incident to the non 
verification of a card column whereby a mark 
will be made in the non-verified column. 

2. In a verifying machine, having record card 

5 

to said analyzing mechanism for verification, a 
marking device and a controlling circuit therefor, 
means controlled by said carrier, when in position 
to present the first column of the card to be veri 
fied to the analyzing mechanism, for partially 
closing the controlling circuit of Said marking de 
vice, further means controlled by said carrier for 
completing the controlling circuit of the mark 
ing device after the last column of the card has 
been presented to said analyzing mechanism, and 
means controlled by said analyzing and verifying 
mechanism for preventing the completion of the 
operation of said marking device upon the non 
verification of one or more of the card columns 
analyzed. 

3. In a verifying machine, a plurality of card 
analyzing devices adapted to cooperate with the 
columns of a perforated record card, a marking 
device located adjacent to said analyzing devices 
and adapted to enter a mark upon a record-Card, 
verifying key contacts, a circuit running through 
said analyzing devices and said contacts and 
means adapted to be made effective under control 
of said circuit for causing said marking device to 
create a mark adjacent to an analyzed column. 
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when the perforations therein do not correspond 
to the key contacts operated. 

4. In a machine of the class described, record 
card analyzing devices and verifying key contacts 
cooperating therewith, a verifying circuit adapted 
to be broken under control of said devices and 
key contacts upon the non-verification of a col 
umn of a record card, a marking device and a 
controlling circuit therefor and means operated 
conjointly with the breaking of said verifying cir 
cuit to operate said marking device whereby an 
indication will be made upon the record card of 
a non-verification of a column thereof. 

5. In a machine of the class described, record 
card analyzing devices and verifying key contacts 
cooperating therewith, a card carrier, a verifying 
circuit adapted to be broken under control of 
said devices and key contacts upon the non-veri 
fication of a column of a record card, a marking 
device and a controlling circuit therefor; means 
controlled by the movement of said carrier to 
complete said controlling circuit, and means op 

i erated conjointly with the breaking of said veri 
fying circuit to prevent the completion of Said 
marking device controlling circuit. 

6. In a verifying machine, analyzing means 
adapted to sense the perforations in a record card, 
column by column, key operated means cooperat 
ing with said analyzing means to verify the cor 
rectness of the perforated entries in said card 
columns column by column, a marking device; 
means controlled by said analyzing means and 
said keys for automatically effecting an operation 
of said marking device as an incident to the non 
verification of a card column, said mark being 
made in said non-verified column and manually 
operable means to interrupt said operation at 
Will. 

7. In a device of the character described, hav 
ing sensing elements, a punch and an Operating 
magnet therefor, a circuit for said magnet includ 
ing normally open contacts, a relay for Operating 
said contacts, a circuit for said relay including 
contacts, a card carrier adapted to close said 
last named contacts when in position to present 
the first card column to be verified to the sensing 
elements, whereby said relay will be energized 
to close the contacts in said punch magnet cir 
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cuit; a holding circuit for said relay including 
a pair of normally closed contacts, and means 
controlled by the operation of said punch for 
Opening said contacts to interrupt the circuits 
for said controlling magnet and said holding cir 
Cuit. 

8. A perforated record verifying machine com 
prising analyzing mechanism for analyzing per 
forations in a record card, key operated means 
cooperating with said analyzing means for verify 
ing the perforations column by column, a mark 
ing device and means controlled by said verifying 
neanS for causing said marking device to auto 
matically effect a mark in a column of the card 
aS an incident to the non-verification of Said 
Column. 

9. A verifying machine comprising in combina 
tion, a circuit, analyzing means adapted to ini 
tially close said circuit through perforations in a 
record card, key operated means for opening said 
circuit, a marking device and further means op 
erated conjointly with Said key operated means 
for automatically effecting an operation of said 
marking device if Said circuit fails to open upon 
Operation of Said key operated means. 

10. In a verifying machine the combination 
with means for advancing a perforated record 
card and means for verifying the perforation in 
Said card column by column, of a punching device 
and means controlled by Said verifying means for 
causing Said punching device to automatically 

2,013,534 
effect a perforation in non-verified columns of the 
record card. 

11. In a machine of the class described having 
means for analyzing perforations in the columns 
of a record card, a carriage for the card, means 
for advancing said carriage step by step to suc 
cessively present a predetermined number of card 
columns to said analyzing means, a punch and 
means rendered effective by said carriage after 
the pre-determined number of columns has trav 
erSed Said analyzing means for causing an opera 
tion of Said punch, key operated means associated 
with Said analyzing means adapted to verify the 
perforations analyzed in the columns of the card 
Column by column and means controlled by Said 
verifying means for rendering said punch oper 
ating means ineffective. 

12. In a machine of the class described, in com 
bination, means for analyzing the representations 
in the columns of a record card, associated key 
Operated means for verifying the analyzed rep 
resentations column by column, a punch and con 
trolling means rendered effective by said verifying 
means for actuating said punch to make a perfo 
ration in a non-Verified column and further con 
trolling means for actuating said punch to make 
a perforation in a fixed location on the card 
upon verification of all the columns analyzed, 
Said last named controlling means being rendered 
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ineffective as an incident to the operation of Said 3. 
punch in a non-verified column. 

CHARLES CAMPBEL. 


