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2.860,707 
ROTARY DE PUNCH 

Clair D. Lake, Binghamton, and Wesley Pfaff, Endicott, 
N. Y, assignors to International Business Machines 
ºrpºration, New York, N. Y, a corporation of New 
O 

Application December 24, 1954, Serial No. 477,554 
10 Claims. (CI. 164-89) 

This invention relates to card punching machines, and 
particularly to Such machines which punch or perforate 
accurately registered index points of the card as it moves 
through the machine. 

In present day calculating, tabulating and the like busi 
ness machines, datais conventionally recordedon punched 
Statistical cards for later transcription. Card punching 
may be accomplished by moving the card through the 
card punching machine intermittently one index point po 
sition at a time, the card movement being arrested while 
each punching operation is performed. A machine of 
this character is disclosed in the George F. Daly Patent 
No. 2,448,781. This type of punch machine operation 
Somewhat limits the maximum rate at which successive 
cards may be punched. 

itis proposed in the Clair D. Lake et al. Patent No. 
2,451,752 that higher card punching rates be attained by 
use of a machine wherein the cards are punched while 
continuing to move at constant velocity past the punch-. 
ing station. To this end, the punch and its associated 
die are pivoted to oscilate at card velocity and an inter 
poser is selectably controlled to interconnect the punch 
and a pivoted oscilatory drive member throughout each 
punching cycle. Accurate index registration of the card 
at the punch position is prearranged by theuse of rel 
atively critically positioned and operating card hopper 
plate, pickerknife, positioning stops, and temporary lat 
eral guides, and certain feeding rollº tension adjustments. 
While this type of card punching machine efects sub 
stantial improvement in card handling capacity, it would 
nevertheless be desirable and beneficial to increase the 
card handling rate to an even greater extent than is read 
ily feasible with a machine having the construction de 
scribed. 

It is an object of the present invention, therefore, to 
provide a new and improved card punching machine 
which possesses a substantially higher card handling rate 
than heretofore readily possible. 

It is a further object of the invention to provide a card 
punching machine of simplified and improved construc 
tion with resultant lowered initial and maintenance costs 
and enhanced reliability of operation. 

It is an additional object of the invention to provide 
a card punching machine which enhances the rate of 
card handling capacity by utilizing only rotary motions 
or very limited reciprocatory motions throughout. 
A card punching machine embodying the invention in 

cludes opposed rotary punch and die members mechani 
cally connected for rotation in unison at a circumferen 
tial velocity corresponding to the linear velocity of mov 
ing cards to be perforated, employs a toggle linkage for 
providing relative movement of the punch and die mem 
bers between punching and non-punching positions there 
of, has an actuator for moving the toggle linkage to 
initiate a punch cycle of operation, and includes a toothed 
member rotating in unison with the punch and die mem 
bers for reverse actuating the toggle linkage to insure 

2 
positive accurate termination of each cycle of punch op 
eration. 

Other objects and advantages of the invention will ap 
pear as, the detailed. description thereof proceeds in the 
light of the drawing forming a part of this application 
and in which the singular figure thereofillustrates in ele 
vational cross-sectional view a card punching machine 

º embodying the present invention in a particular form. 
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Referring now more particularly to the drawing, the 
card punching machine here illustrated maybe one com 
ponent of a more extensive machine such as that dis 
closed in the George F. Daly patent to which reference 
has been made above. The machine includes card guides, 
10, 11 which receive cards from a card source, not 
shown, such as a card hopper from which cards are sup 
plied by a reciprocating card picker, and guides the cards 
through the punching machine. The cards to be punched 
are conventionally of rectangular configuration passing 
through the machine with their long axes perpendicular 
to the guides 10, 11 and conventionally have several hun 
dred index points arranged in 12 rows of 80 columns, 
the columns running lengthwise of the card. Accord 
ingly, it will be understood that the punch machine shown 
in Fig. 1 is merely one of some 80 such machines po 
sitioned in side-by-side relation with the drive and driven 
members of the machines aligned normal to the guides 
10, 11 and supported on drive shafts individual to mov 
ing elements of the same type. 
A pair offeed rolls 12, 12a move the cards along the 

guides 10, 11 to the punch station which includes a 
rotary punch wheel 13 having circumferentially posi 
tioned spaced punch elements 14. A rotary die wheel 
15 is geared for movement in unison with the punch 
wheel 13 and includes die apertures 16 corresponding in 
number, cross-section, and mating relationship with the 
punch elements 14. The number of punch elements 14 
and die apertures 16 corresponds to the number of Irows 
of index points provided on the card to be punched, and 
the spacing between the first and last punch element and 
die aperture of the wheels 13 and 15 corresponds to the 
spacing interval between successive cards fed to the 
punch station. 
The die Wheel 15 is conveniently journaled in fixed 

bearings provided on a side plate P and an opposing side 
plate (not shown) of the machine, while the punch wheel 
13 is arranged for limited movement in a direction normal 
to the card guides 10, 11 and between punching and non 
punching positions. To this end, one face of the punch 
wheel 13 is provided with a concentric groove 17 which 
is engaged by pins 18 and 19 provided on the ends of 
the arms of a U-shaped yoke 20 supported for recipro 
catory movement by guideways 21 provided in a guide 
member 22. While the shaft 23 supporting the punch 
Wheel 13 may be correspondingly journaled for limited 
movement with the Wheel 13, in practice the movement, 
of the latter amounts to only a few thousandths of an inch 
and accordingly the Wheel 13 may conveniently be pro-. 
vided with an oversize shaft bore allowing it to have a 
slight amount of radial movement on the shaft 23. This 
constructionis desirable from the standpoint that it mini 
mizes the mass and resulting inertia of the moving parts 
between punching and non-punching positions, thus en 
hancing the maximum card punching rate. Tihe punching 
Wheel 13 is somewhat loose on the shaft 23 and has con 
nected or riveted to the back side agear 23a which meshes 
with and is driven by a drive gear 23b which in turn is 
geared to a suitable drive motor, not shown. Gears 
23b, 23a and the punch Wheel 13 al move in Synchronism 
with the die Wheel 15 to maintain punching registration. 
A toggle linkage 25 has one arm 26 pivoted at 27 

and its other arm 28 connected by a pivot 29 to. a pro 






