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This invention relates in gemeral to mechanisms for
storing data by providing punched openings in cards, and
in. particular to a mechanism of the type wherein the
punching operation occurs as the card is moved con-
tinuously through the punching station.

- In order to increase the speed at which punched open-
ings may. be provided in record cards and the like, the
prior art has suggested moving the punch. members in
synchronism with the card during the punching opera-
tion. ' Card punching machines of this type, commonly
referred to in the art as swinging die punches, have in
the past required. relatively complex mechanical arrange-
ments for controlling the movement of the individual
punch members simultaneously with the ‘movement of
the swinging die. While prior art card punches of this
type. are capable of operating at speeds greater than
mechanisms in which the punch members are not moved
with. the card, their. speed has been limited to a great

" extent by the arrangements employed for controlling the

synchronotis ‘movements of .the various parts of
mechanism.

In accordance with the present invention a high speed
card punch mechanism is provided with a punch assem-
bly having a plurality' of individually selectable punch
members movable in synchronism with the card being
punched  during the punching operation, in which the
movements. of the punch assembly and the individual
punch members are controlled by means of a relatively
simple mechanical arrangement including only one shaft.

_An object of the present invention,-therefore, is to
provide an improved high ‘speed card punching machine.

Another object of the present invention is-to provide
an improved ‘card punching ‘mechanism in ‘which the
punch members are moved in synchronism with the card
during a punching operation. '

A further object of the present invention is to provide
a mechanically simple arrangement for moving a-plu-
rality of punch members in synchronism with a card dui-
ing a punching operation and for selectivély operating
the individual punch members,

A still further  object of the present invention is to
reduce the number-of mechanical elements employed in
high speed card punch machines.

A still further object of the present invention is to pro-
vide a card punching mechanism in which only ‘one cam
shaft is employed to control the. synchronous movements
of a swinging die and a plurality of punch members.

the

2 :
Fig. 3 is a sectional view of the punch mechanism
taken along the line III—III of Fig. 2.
Fig. 4 is a sectional view of the punch taken along the
line IV-—IV of Fig. 2.
Referring to the drawings, and particularly to Figs.

. 1 and 2, the improved, simplified punch mechanism illus-
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Other objects of the invention will be pointed out in

the following description and claims and illustrated in
the accompanying drawings, which disclose; by way of
example, the principle of the invention and the best mode
which has been contemplated of applying that principle.

In the drawings:

Fig. 1 is a sectional perspective view of the high speed
punch shown in Fig. 2, taken along the line I—I.

Fig. 2 is a front view in elevation, partly in broken
section, illustrating a high speed card punch mechanism
embodying the present invention.
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trated therein comprises generally suitable means 10 for
feeding a record such as a web, a sheet, a card or a tape
continuously through- a punching station, a shaft 11
mounted for rotation about ‘an axis transversely to the
direction of movement of the record and provided with
a plurality of cams, a- punch assembly 12 including a plu-
rality of punch members mounted for pivotal movement
on an axis parallel to the axis of the shaft 11, means 13
responsive to rotation of a first set of cams to control
the pivotal movement of the punch assembly, means 14
selectively. responsive to rotation of a second set of cams
to render the punch members actuable from one position
to another by a third set of cams to provide a punched
opening in the record. while the record is moving, and
means 15 responsive to rotation of the third set of cams
to return the actuated punch members to their initial
position.

Any suitable feed mechanism 10 may be employed with
the present invention provided it is of the type which
operates to move the record through the punching sta-
tion at a constant, predetermined speed. The feed mech-
anism-employed in the embodiment.of the invention illus-
trated in the drawings may be seen by referring to Figs.
1-and 2 wherein the record is a card which is to be fed
to- a pair of rollers 16 and 17, one of which is biased
toward the other by biasing means 18. The rollers 16
and 17 are driven so that the card being punched moves
through the punching station at a constant speed from
right to left as shown in Figs. 1 and 3.

The punch .mechanism - includes shaft 11 which, as
shown in -Fig. 2, is mounted in bearings 26 disposed in
side -frames 21 so as to rotate about an axis transverse
to the direction of movement of the card. - Shaft 11 is
provided with a plurality of cams which rotate with shaft
11 and function to control the synchronous movements
of the punch mechanism.

One movement which is controlled by shaft 11 is the
pivotal or oscillating movement of the punch assembly 12.
As shown, punch assembly 12 includes a plurality of rod-
like punch members 23, a punch guide 24, a die'stripper
25, a punch die 27 and a pair of hangers 28 which are
pivotally attached to.side frames 21 .by means of trun-
nions 29.  Punch guide 24 and die stripper 25 are fixedly
mounted between hangers 28 by suitable means such as
bolts 30.  Punch die 27 is attached to die stripper 25 by
means of bolts 31 and spaced therefrom so as to define
a card receiving slot 33 ‘through which the card being
punctied is fed by card feeding means 19.

The means 13 employed for moving punch assembly
42, shown in more detail in Fig. 4, includes a pair.of bell
craiiks 34 pivotally mounted on journals 35 disposed in
side frames 21.and-attached to the punch assembly at
one end by portion 36 of punch die 27 which extends
through the distal end portions.of hangers 28; : The other
end -of each bell crank is provided with a cam follower
40, biased toward and engagedble with a pair of cams 41
disposed at opposite ends of the shaft 11. ‘Rotation of
cams_41 causes the bell cranks 34 to pivot on journals
35, causing the punch assembly 12 to pivot or swing on
trunnions 29 with an oscillating or swinging motion.

The operation of punch members 23 is controlled by a
plurality of cams disposed on shaft 11 between swing
cams 41. Two sets of cams, referred to as “select”
cams. and “punch” cams, are provided. The sets are
arranged alternately so that successive pairs of cams in-
clude one select cam 46 and one punch cam 47 which
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function to control the movement of one punch member
23. Since the operation of each of the punch members
23 is similar, only one is described.

With reference to Figs. 1 and 3, the means 14, which
is responsive to rotation of select cam 46 to render punch
member 23 actuable by punch cam 47 to provide a
punched opening in the card as shown, comprises a piv-
otally mounted select lever 48, an interposer element 49,
and an electromagnetic latch means 50. Select lever 48
is biased toward the select cam 46 by means of a spring
51 which causes select lever 48 to move in accordance
with the contour of select cam 46 when the electro-
magnet of latch means 50 is energized and releases select
lever 48. Interposer element 49 has ome end pivotally
attached to the select lever 48 while the other end 52
is biased to follow punch cam 47. End 52 is positionable
between the punch cam 47 and the top of punch member
23 and is provided with a portion 53 which is engageable
with the end of punch member 23 when latch means 50
is energized and select lever 48 is released. Portion 53
acts to transmit the force from punch cam 47 to punch
member 23 to cause punch member 23 to move down-
ward and provide a punched opening in the moving card.
However, when select lever 48 is latched out of position,
as shown in Fig. 1, portion 53 of interposer element 49
is not in position to engage punch member 23 and hence
a punching operation does not occur.

When punch member 23 is actuated, as shown in Fig.
3, means 15 responsive to rotation of punch cam 47
returns the punch member to its initial position. Means
15, as shown, comprises a pivotally mounted, bifurcated
restorer lever 55 having one arm 56 which engages a
punch cam 47 and a second arm 57 which engages a notch
58 in punch member 23. Restorer lever 55 is biased by
a spring 51’ so that end 59 of arm 57 is always in contact
with the portion of the punch member 23 which defines
the upper-end of notch 58.

Select cam 46 and punch cam 47 associated with each
punch member 23 are positioned similarly on shaft 11
so that each punch member 23 is moved at the same time
when selected. - Further, the position of swing cams 41
on shaft 11 with relation to the select cams 46 and punch
cams 47 is such that assembly 12 is caused to move at
the same rate as the card while punch members 23 per—
form the punching operation.

It has been found that a punch mechanism embodying
the present invention operates satisfactorily at speeds not
obtainable by punch.mg mechanisms suggested in the
prior art.

While there have been shown and described and
pointed out the fundamental novel features of the inven-
tion as applied to the preferred embodiment, 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 departing from the spirit of the invention.
It is the intention, therefore, to be limited only as
indicated by the scope of the following claims.

What is claimed is:

1. A mechanism for perforating a continuously moving
record comprising in combination a single shaft disposed
with its axis transverse to the direction of movement of
said record and provided with three sets of cams rotat-
able by said shaft, a punch assembly including a plurality
of punch members mounted for pivotal movement on an
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axis parallel to the axis of said shaft, means responsive -

to rotation of a first set of said cams to cause said pivotal
movement, means selectively responsive to rotation of a
second set of said cams for rendering said punch members
actuable by said third set of cams to provide punched
openings in said record, and means responsive to rotation
of said third set of cams to restore said actuated punch
members to their initial position.

2. A mechanism for punching openings in a continu-
ously moving web comprising in combination a single
shaft disposed with its axis transverse to the direction of
movement of said web and provided with three sets of
cams rotatable by said shaft, a-punch assembly including
a plurality of punch members mounted for pivotal
movement on an axis parallel to the axis of said shaft, a
pair of pivotally mounted bell cranks ecach having one
end connected to said punch assembly and the other end
provided with cam followers engageable with and respon-
sive to rotation of said first set of cams for. causing
said pivotal movement of said punch assembly, means
selectively responsive to rotation of a second -set of said
cams for rendering said punch members actuable by
said third set of cams to provide punched openings in
said web, and means responsive to rotation of said third
set of cams to restore said actuated punch members to
their initial position.

3. A mechanism for punching openings in a contin-
uously moving web comprising in combination a single
shaft disposed with its axis transverse to the direction of
movement of said web and provided with a plurality of
cams, a plurality of punch members mounted for pivotal
movement on an axis parallel to the axis of said shaft,
means responsive to rotation of certain of said cams to
cause said pivotal movement, and means selectively
responsive to rotation of said remaining cams to
move said punch members substantially normal to said
web with a reciprocating motion simultaneously with said
pivotal movement to provide a punched opening in said
web while said web is moving. }

4, A punch mechanism for perforating a moving record
element comprising in combination means for moving-said
element through said mechanism at a substantially con-
stant speed, a plurality of individually selectable punch
members, means mounting said punch members for pivot-
al movement about an axis transverse to the direction of
movement of the record element and for reciprocal move-
ment along a path substantially normal to said element, a
shaft disposed in parallel spaced relationship to said axis
and provided with camming means, means mounted in mo-
tion transmitting relationship ~between said camming
means and said punch member mounting means to cause
said pivotal movement, and means selectively positionable
between said camming means and said punch members to
cause selected punch members to be moved along said
path whereby said record element is perforated while
moving at said constant rate.
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