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8 Claims. (CL 164—112)

This invention relates to machines for punching and

notching edge portions of record cards whereby the cards .

may be coded for classification, sorting and. other pur-
poses. :

The invention particularly relates to a machine of the
character disclosed in Patent No. 2,035,777, dated March

31, 1936, and involves improvements thereon whereby a <.

single set of punches may be operated selectively te cut
apertures, or coding notches, or both; in the course of a
complete cutting cycle.

It is among the objects of the present invention to pro-
vide a card notching and punching machine operable
through a two stroke cycle for punching notches and/or
apertures in coding relation along an edge of a card.

Another object is to provide a card notching and
punching machine provided with means whereby the posi-

tion of a card may be shifted between successive strokes -

of a two stroke cycle for cutting away portions-of a-eard

in different relationship to the edge of. the card.
Another object is to provide a machine of the character

described, provided with a single set of punches; arranged

to be independently activated for operation to-cut motches, -

or to punch apertures, or to cut both notches and aper-
tures.along an edge of a card in predetermined arrange-
ment.

A further object is to provide a machine in which- pf.o-

-vision is made for activating selected punches: for opera- :

tion. through a two stroke cycle -for cutting netches in
edge portions of a card, and also with separate means for
activating other punches for operation through a- onme
stroke cutting cycle, coincident with one of the cutting
strokes of the two stroke cycle, for
in'spaced relation to the card edge. .

A further object is to provide card supporting means
associated with a plurality of punches for initially-helding
a card in raised cutting position relative to the punches,

and for automatically withdrawing the supporting: means |

to permit the card to drop to a lower position between
successive cutting strokes of the punches. o

It is also among the objects of the invention toprovide
improved features of construction, arrangement and.oper-
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ation, adapted to simplify the construction and operatien .

of the device, and to provide a machine
pendable and efficient character. R
The invention has. other objects and features-.of ad-
vantage, some of which with the foregoing will- be-ex-
plained in the following description of that form of the
invention illustrated in the drawings. It is.to be undér-
stood that the invention is not limited to the:embodiffient
shown in the drawings as it may be otherwisé embodied
within the-definition of the appended claims: e
In the drawings: S
- Fig, 1 is a plan view of a machine embodying the pres-
ent invention. ; S
Fig. 2:is a detail view showing the relationship of the

of highly- d_g—

main drive connections of the machine as viewed in" the

.direction indicated by the line 2—2'0of Fig; 1, . - ... ...
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- with means for stpporting a.
-by selected punches. Provision is made for activating

. 2 :

Fig. 3 is a transverse sectional view, the plane of the
_section. being. indicated by the ling 3—3 of Fig. 1.

Fig: 4 is a.fragmental sectional view showing’ the man-
ner in which selected punches are activated for notch cut-
ting operation. ’

Fig. 5 is a-fragmental sectional view showing: the rela-
tionship- of -the: parts .operable for controlling the motor
drive connections. : Lo

Fig, 6 is a fragmental sectional view showirg; the rela-
tionship. of the- punch activating and actuating-means and
related parts as positioned near the end of the first ent-
ting stroke of.a notch entting cyel e

Fig. 7 is a fragmental sectional view showing: the man-
-ner in which a card is- cut by the first cutting’ stroke;, the
plane of the section being. indicated: by the line 7—7 of
Fig. 6. - o o

‘Fig. 8.is a view similar to-Fig. 6, but showing the parts
in the-positions occupied at the-start of the second ¢itting
stroke.of a cycle: R :

~ Fig. 9 is a fragmental sectional view, similar ‘to-Fig. 7,
but showing the manner in which the card i cut by
punches activated. for operation during the sécond cutting
stroke of a cycle: - :

Fig.-10-is a fragmental viewof a portion: of ‘a-card
showing. the. manner in' which apertures may bée punchéd
therein without notching. R i

 Fig. 11 is a fragmental view of a’portion of a- éard
having coding notches cut therein without apertures,

Fig. 12:is a schematic illustration of How oscillation of
one shaft controls rotation of another.

. In terms-of broad.inclusion, the ‘netchihg: and-punching
machine of the present invention comprises. a plurality
of punches mounted in. association with: a die provided
card: in" position to be cut

selected. punches for operation through a two stroke cycle

_to cut notches in the edge of .a caid; the position. of the
-card.being. shifted between successive strokes of the cycle
. 80 that, on the first stroke,
40 . X - ,
_second stroke cut the notch to a gteater depth after the

the activated punches: each
cut a shallew notch- jn the edge of the card, and at the

card has been shifted to its second cutting position: Pro-
vision. is also made. for activating other punches: inde-
-pendently of the first activating means, for selective oper-

. ation. through. & single cutting cycle coincident with the

second. stroke of the two- stroke notch. cutting: cycle: of
operation. The punches: activated by the second’ activat-
ing means are operable to-punch apertures iri the ecard at
.boints. where' punches ‘are not activated for the' notching
-operation. The mechanism is motor driver through 4 full
cutting cycle in substantially the manner illstrated and
described in the above mentioned Patent No; 2,035,777,
provision being made for operating the motor drive
through the two full: cutting strokes of. the two stroke
«cycle, herein contemplated; and for interrupting the' 6pér-
ation at.the completion of the second stroke

In terms of greater detail, the machine of the present
invention: comprises- - main housing: designated if gen-
eral. by the numeraf 1, substantiafly .enclosing the purnch
Jmechanismr and the means. for selectively activating: and
operating the punches. Upon- one end. of: the mair hous-
ing 1 there is mounted a motor drive: housing 2;. com-
stituting an-extension. of the main housing;. and enclosing
a motor and motor control mechanism. of the character
illustrated and. described in: Patent No. 2,035,777. Since
the motor and the switch- mechanism by which the metor
is' energized fo. operate the. punch. mechanism. through: a
cycle of operation, and by which the operation of ‘the
niotor is' interrupted at the completion of the cycle, has
been fully disclosed in said patent, a detailed description
of such mechanism is herejn unnecessary and has been
omitted,- - - T Ty
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the mo'unting rod 29 by means of connecting links 36

unit includes a main motor driven shaft 3 on which is

secured a crank plate 4 provided with a crank pin 5. A
connecting link 6 is rotatably connected to the crank

pin 5 at one end. At its opposite end the link 6 is con-

nected to a crank arm 7, secured to a crank shaft 8 ex-
tending longitudinally across the main housing 1 with
the ends of the shaft 8 journalled in the ends of the
main housing 1, in any suitable manner. Switch control
mechanism is mounted in association with the main motor
‘driven shaft 3 as disclosed in Patent No. 2,035,777 to
interrupt the operation of the motor drive upon the com-
pletion of a prescribed cycle of cutting ‘operation. In
the present invention the cycle comprises two cutting
strokes of the crank arm 7 and ‘two full rotations of the
main shaft 3, as opposed to a single -stroke ‘operation as
-described in said patent.

. A plurality of punches des1gnated in genetal by the
numeral 11 are slidably mounted for recxprocatmg move-
ment within a die member 12 mounted in Iongltudmally
extending .position between the ends of the madin housmg
1. The punches 11 are slidably movable-in -openings 13
formed in the die 12. Reduced extensions 14 upon the
inner ends of the punches 11 extend through correspond-
ing guide openings 15 in the die, and into corresponding
openings 16 in a die plate 17 forming a part of the-die
assembly. The die plate 17 is spaced from the main
body of the die 12 to provide a slot 18 into which a card
.19 may be introduced. and positioned to be cut through
by the punches 11,

The die plate 17 is originally correctly posmoned in
aligned condition with respect to the die 12 by screws 21
and 22 mounted in association with a die reinforcing bar
20 mounted in association with the die.
‘the die assembly is positioned in vertical alignment with
an inwardly extending chute formed by flanges 23 and 24
converging downwardly from the top of the housing 1 to-
ward. the die assembly. . The chute, which is designated
in general by the numeral 25,
across the motor drive housing 2 as well as the main
housing 1, as best indicated in Fig. 1 of the drawings. ~ A
stop 26 is slidably mounted within the chute 25, and is
adjustably secured at any desired position along the chute

The slot 18 of -
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extends longitudinally . -
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-to provide an abutment defining the cutting position of a ;:

.card with respect to the length of the chute 25 and
die 12. -

- The punches 11 are actuated by punch bars 28 mounted
for pivotal movement, and for limited vertical sliding

movement, upon a punch bar mounting shaft 29 extending -

longitudinally between the ends of the main housing 1,
parallel to the die assembly 12 and in a position above
and slightly forwardly therefrom. The mounting rod 29
extends through elongated openings 30 in the upper ends
of the bars 28 so that the bars may rock freely, in planes
normal to-the die assembly in line with the punches 11
with which they are associated, whether in raised or
lowered position.

Each punch bar 28 is prov1ded with a recess 31 shaped
to admit the forward end of the associated punch 11
inciuding an upwardly extending finger 32 extending up-
wardly at the forward end of the punch. A lip 33 is
formed upon the inner edge of each punch bar 28, in
downwardly projecting position over the upper portion
of the recess 31, to overhang the finger 32 of the associ-~
ated punch. The recesses 31 are so shaped that, when
the punch bars hang in their normal lowermost position
upon the mounting rod 29, as shown in Fig. 3 of the
‘drawings, the bar 28 may swing over the punch 11 with-
out imparting movement to the punch. The bars 28 are
held by gravity in a normal inactive position wherein
each is free to oscillate upon the mounting rod 29, the
end of the associated punch being received within the re-
cess-31 as the bars oscillate from and to their inactive
posmon

The punch bars 28 are independently osclllated upon
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--pivotally connected at one end to a pivot pin 37, carried

by the corresponding bars 28. At the opposite end the
connecting links 36 are pivoted upon a pivot pin 38 car-
ried by a corresponding crank arm 39 secured to the
main crank shaft 8.

The punch bars 28 are arranged to be selectively ac-
tivated for card notching operation by means of key
levers 41 mounted upon a pivot rod 42 which extends

in fixed position between the ends of the main housing 1.

At its outer end, each key lever 41 is provided with a
stud 40 pivotally engaging a lateral extension 43 upon
the lower end of an actuating key 44 extending upwardly
through the top of the main housing 1 and provided with
a button 46 by which the key 44 may be moved to and
from punch activating position. At its inner end, each
key lever 41 is provided with a pointed extension 47, the
upper edge of which is shaped to engage the lower end
of the corresponding punch bar 28 and act as a cam for
raising the punch bar to an activated position as indicated
in Fig. 4 of the drawings. In its activated position, the
punch bar 28 is raised to a point such that the shoulder
48 formed by the recess 31 is raised above the bottom of
the corresponding punch 11 and into alignment with the
front edge of the punch. The upward movement is
limited by the bottom of the slot 39 as it is moved against
the mounting rod 29.

An upwardly extending lug 49 is formed upon each
key lever 41 to extend upwardly above the pivot rod 42,
and is provided with notches 50 and 51 arranged to en-
gage a spring detent 52 for resisting displacement of the
key lever from one position to another. The detents 52
are mounted in a bar 53 extending longitudinally of the
main housing 1 in spaced parallel relation to the lever
mounting rod 42.

In Fig. 4, the nearest punch bar 28 is shown in its
activated position as effected by depression of the nearest
key lever 41 and its actuating key 44. The other punch
bars, key levers, and keys are indicated in their normal
inactive position. A separate key lever 41 and actuating
key 44 is provided for each punch 11 and punch bar 28.
For the coding system illustrated, the keys 44 are arranged
in groups of four, each group being operable to code
notch- a corresponding coding area of a card 19. Ten
groups of the keys are illustrated, but the number of
groups and the arrangement of keys may of course be
varied to meet varying requirements. Indicia, as for
example the numerals 1, 2, 4 and 7, may be applied to
the key buttons 46 so that each may be clearly identified
with the punch controlled thereby. Once set, the key
levers 41 and punch bars 28 remain in activated position
until purposely returned to inactive position. - For that
purpose, a release button 54 is mounted over each group
of keys 44. The release butfons are operable through
openings in the top of the main housing 1, and engage

-return plates 55 pivoted, as at 56, on the underside of

the housing top to extend between the rclease buttons
54 and the upper ends of punch bars 28. Downward
pressure applied to a button 54 will force any activated
punch bars downwardly untii the upper ends of the open-
ings 30 seat on the mounting bars 29. Downward move-
ment of a punch bar 28 causes pivotal movement of
its key lever 41 against the resistance of ifs detent 52,
thereby causing the key lever and its actuating key to
be restored to normal inactive position, as indicated in
Fig. 3 of the drawings.

The punch bars 28 are also arranged -to be selectwely
activated for aperture punching operation independently
of their activation by the key levers 41 and keys 44. For
this purpose, a punch control slide 58 is mounted in
association with each punch bar 28. The slides 58 rest
upon a Cross bar 59 extending between the ends of the
main housing 1, and are movable longitudinally and
uvpwardly relative thereto in slots formed in a guide
comb 61 secured to the bar 59. The outer end of each
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slide 58 extends outwardly through a slot 87 o the front
of the main housing 1, and is provided with -a dépending
lug- 60 providing a ﬁnger hoid by which the slides may
be readily moved to and from punch activating position.
Notches 62 and 63 are formed in the lower €dge of each
slide 58 to engage the edge of the housing 1 over which
the slides project as they extend through the slot' 57,
said notches defining the activating and inactive positions

o

of the slides respectively. A cover 64 is pivéted uponthe |

front of the housing 1, immediately over the slot 57
through which the slides 8 extend, upon a pivot rod 66.
A downwardly depending flange 67 is formed on the
inner side of the cover to provide -a stop limifing upward
movement of the slides 58; and preventing displacement
thereof from their activating or inactive positions while
the cover is in its-normal shielding position indicated in
Fig. 3 of the drawings.

The inner end of each slide 58 is provided with a
pointed and downwardly offset extension 68, the upper
edge 69 of which provides a suitable surface for lifting
th'e punch bar 28 associated therewrth to actrvated posi-
to engage the bail rod 71 mountéd upon: bail arms 72
prvoued upon a shaft 73 extending between theé ends of
the miain Housing 1. The inclined upper edge 69 of each
extension 68 is arranged to engdge a stud 74 secured
upon the lower end of an extension 75 projecting: down-
wardly from the connecting link 36 by which' the corre-
sponding punch bar 28 is connected to its crank: 39.

The free end of one of the bail arms 72 is normally
engaged (as shown in Fig. 3) by a latch member 76
pivoted upon a stud 77 secured to the adjacent efid of
the housing i. The latch member 76 is provided with

a shoulder 78 normally urged into" seatéd engagement -

with a projection 79 upon the inner end of the associated
bail arm 72 by means of a tension spring 81, one end
-of which is anchored to a fixed stud 82 secured: to the
housing, and the other to the latch member;
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Movement of the bail arm 72, and the latch member :

76 asscciated therewith, is controlled by a .bell crank 83
mounted upen a stud 84 secured to the housing 1 in asso-
ciation with the arm 72 and its associated latch member
7&. The bell crank 83 in turn is controlled and actuated
by means of a timing cam 86 secured in-association there-
with upon a timing shaft 87 journaled in-the ends of the
main housing 1. The timing shaft 87 is motor driven
from the main motor drive shaft 3 by a chain 88 engaging
sprockets 89 and 99 secured upon the shafts 3 and 87
respectively, - The sprockets 89 and 90 are arranged: to
drive the timing shaft 87 at one half the speed of the
motor drive shaft 3, so that two full rotations. of the
shaft 3 will be necessary to cause one complete revolu-
tion of the timing shaft 87.

One arm of the bell crank 83 is provided with a cam -

engaging roller 91 positioned in engagement with the
timing cam 88. The other -end of the bell crank 83 is
provided with a stud 92. A tension spring 93 is anchored
at one end to the crank stud 92, and at its other end to
a stud %4 on the bail arm 72 associated therewith. - A
link 96 is connected at its lower end to the stud 84, and
at its upper end to the stud 92. The upper end. of the
connecting link 96 is provided with an elongated stud
engagino slot 87 for engaging the crank stud 92. The
spring 93 is operable to apply an upward pull against
the boil arm 72. The engagement of the stud 92 with
slot 97 of link %6 limits the relative movement of the
bail arm 72 and bell crank 83, and permits independent
movement of the arm 72 when released by the latch
member 76. v
The bell crank 83 is arranged to engage a stiud 98
‘securéd upon an upwardly extendmg arm 99 carried
by latch 76. As the bell crank 86 is swung to its extrerie
timit of movement in a clockwise direction, . the depend-
ing arm engages the stud 98 and displaces the Tatch 76
sufficiéntly to cause-the shoulder 78 to- diserigage the ‘bail
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armi 7% When so-released, the tension of the spring- 93
causes-the-arti 72 "and bail rod’ 7i to ‘swing upwardly.
Activated slides 58 are thereby swung upwardly to apply
upward pressure against the adjacent stud 74, and thereby
raise the corresponding connecting links 36; and the punch
bars 28 attdched thereto, to the raised activated position
shown in-Fig: 8. The cam 86 is timed with respect to
the oscillation of the crank shaft 8 and cranks 39 so
that the bail arms will be released by the latch member
76 in‘time to permit the sélected hole punching punches to
be actuated coincidentally with the cutting moveent
of the punches activated’ for notch cutting operation as
they dre moved to make the second cutting stroke of a
two stroke’ notching cycle.

As the high point 101, of the cam 86 clears the roller
91, the bell crank 83 is moved.in a counterclockwise
direction, as viewed in' Fig, '3 of the drawing, by a ten-
sion spring 162. This moverent of the. bell crank forces
the stud 92 to the bottom of the slot 97 in the link
96, and thereafter forces the bail arms 72. downwardly
to a posrtron where.the latch. member 76 will be moved
by the spring 81 to again engage the extension 72 under
the shoulder 78 of the latch. member. Since the timing
shaft 87 and timing cam 86 are rotated at only. half the
speed of the “crank shaft 8, the latch meniber 76 will
be moved to reledsé the barl arms 72 and elevate punch
bars 28, which have been selectively activated for. hole

_punching, for cutting movement only during alternate

strokes of .the cranks . 39.
The several punches 11 are positioned in alignment

‘and are operable to cut away. portions of the card 19

Placed in. cutting position within the slot 18 at points
équally spaced along the lower edge of thé card. Tn
order that the same punches may be operated both to
notch the édgeés. of the cards, and to form apertiires

.through theé card at points spaced from the edge of the

card, provision has been made for permitting the position

of the. card to be shifted between the first and second

stroKes of ‘each notch cutting cycle For this purpose,
a plurality of card supporting pins 185 are slidably

-mounted in guide openings 186 formed in the rearward

side of the die 12 and the die plate 17. The pins are

arranged to. normally extend from.-the back of the die

assembly across the notch 18 to points between ad)acent

punches. 11,

.The support pins 105 are. normally urged toward their
advanced position. crossing the slot 1% by springs 167
mounted over the outwardly extending ends of the rods
Betieen a washier 108 secured to each pin, and a washer
109 slidably engaging the pin and seating against the
inner side of an actuatmg bar 11@ extending laterafly
from the upper exd of a bell crank 131 pivotally mounted
upont a card positioner shaft 1¥2. The outer ends of
the  card’ supportmg pins 105 extend through the bar
119, and a retaining washer 113 is secured to the ouf-
wardly extending end’ of each pin 165. The bell crank
137 s provided with- an arm on which is mounted a
roller 114 ¢ngaging 4 cam 116 secured to the trmmg
shaft 87. The bell' crank 1311 is normally urged in a
countercléckwise direction, as viewed 'in Fig. 3, to held
the roller 114 in engagement with the cam 11¢ by ten-
sion- spring 117,

The cam ¥16 is so shaped that, for the major portion
of each-two stroke cycle of the tlmmg shaft 87, the pins
185 will be moved outwardly to clear the slot 118, as
shown in Fig. 8 of the “drawinigs. Durmg thie remainder
of the Totation of the cani 116, the bell cranks 111 are
moved to urge the pins 195 to card supporting position
crossing the slot 18, as shown in Figs. 3 and 6 of the
drawings. The pins 105 are axially movable outwardly
relative to the bell crank 111 against the resistaice of
the springs 107, so that théy may be held in displaced

Tosition by the card 19 without injury to the card until

thie card can be removed, The sappoit pins 105 are
spaced-at intervals along the length of the die’ assembly
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12 to provide. support for.cards of various length placed
in- the slot at any desired point along its length.

" During the initial stroke of the two stroke notch cut-
ting cycle, the support pins are advanced to cross the
slot 18 and support the card 19 in an elevated position
such that activated punches 11 will notch the fower edge
of the card to a depth equal to the thickness of the
punches. As the punches I1 are withdrawn after the
first cutting stroke thereof, the support pins 105 are
retracted so that the card 19 may be pressed down-
wardly to the bottom of the slot 18 for exposing dif-
ferent areas of the card to the cutters. The. diameter
of the pins 105 substantially equals the vertical dimen-
sion of the punches 14 so that, on the second cutting
stroke, each of the punches activated for notching oper-
ation will cut away an area in alignment with the initially
cut notch so that the depth of the notch will be doubled.
Punches activated for punching apertures, but not acti-
vated for notching, are actuated only after the support
pins are withdrawn, and hence punch holes spaced from
the lower edge of the card. ’

The switch mechanism for controlling the motor drive
of Patent No. 2,035,777 operates to interrupt the rotation
of the main motor drive shaft after one full revolution
of the shaft which is all that is réquired to complete the
one stroke cutting cycle as contemplated by that patent.
Since the present machine contemplates a two stroke
notch cutting cycle, it is necessary for the main drive
shaft 3 to make two full revolutions in order to oscillate
the cranks 39 to move activated punches through two
cutting strokes for each complete notch cutting cycle.
To maintain the motor in operation through two revolu-
tions of the main drive shaft 3, and to interrupt the
operation upon completion of the second stroke of each
notch cutting cycle, the machine of the present inven-
tion is provided with a cycle control slide 121 oper-
ating in comjunction with the motor control switch by
which the machine is manually energized for notching
and punching successive cards as they are placed in the
slot 18. This mechanism includes a motor contro! bar
122 slidably mounted at one end of the housing 1, and
provided with a cap 123 secured to the upper end thereof
in line with the banks of keys 7.

The motor bar 122 is provided with an inturned flange
124 which engages a stud 126 upon the outer end of a
crank arm 127 secured to a motor control shaft 128 jour-
naled in the ends of the main housing 1. Latch actuat-
ing arm 129 is secured to the end of the shaft 128 and
is provided with latch member 131 pivotally secured to
the arm by means of stud 132. The lower end of the
latch member 131 is provided with actuating shoulder
134 and latch displacing cam surface 135. The shoulder
134 is arranged to normally engage the end of crank arm
136 secured to a shaft 137 connected to the motor control
switch. Also secured to the shaft 137 as depicted in
Fig. 12, is a crank arm 137’ carrying at its other end a
pin 138’ received in a slot 139’ formed in a link 140",
The link is connected at its opposite end by means of a
pin 141’ to a clutch trip arm 142’ carried by a clutch trip
shaft 143’ projecting from a gear housing 151’, and to
a spring 144’ whose other end is received by one end
of a lever 145’ mounted on a pin 146’ supported by the
motor housing 147°. The other end of the lever 145" is
connected by a link 148° with a bell crank 149 whose
opposite end actuates a motor switch 150°. Accordingly,
when the shaft 137 is oscillated, the clutch is tripped and
the motor switch is closed, the slot 139’ permitting the
shaft 137 to assume its initial position even though the
machine has not completed its cycle. A downwardly
extending motor control arm 138 is secured to the shaft
137, and is provided with a stud 139 pivotally connecting
the cycle control slide 121 to the control arm. A tension
spring 141 anchored upon a stud 142 secured to the hous-
ing 1.is secured to the latch member 131, and normally
urges the latch member 131 into latching engagement
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with the crank arm 136, as shown in Fig. 3 of the draw-
ings. ‘The inner end of the control slide 121 is provided
with a longitudinally disposed slot 143 slidably engaging
a stud 144 secured to the adjacent end of the housing 1.
At the innmer end-of the slot 143, an offset recess 145
is provided to receive the stud 144 and to provide a detent
against which the slide may be held. A tension spring
146 is anchored at one end to the housing 1, and at the
other to the stud 139 carried by the control arm 138.
The spring 146 normally urges the slide 121 toward the
right as shown in Fig. 3 of the drawings. A tension
spring 147 is connected at one end to the extreme inner
end of the control slide 121 and at the other to an anchor
pin 148, for normally urging the inner end of the slide
upwardly against the stud 144. .

When the motor bar 122 is pressed down, the flange
124 exerts a downward pressure upon the stud 126, and
thereby swings the crank arm 127 downwardly in a clock-
wise direction, as viewed in Figs. 3 and 5. This move-
ment. of the crank 127 is accompanied by a corresponding
movement of the arm 129, thereby causing the latch
members 131 to impart a corresponding pivotal move-
ment to the crank arm 136 by reason of the engagement
of shoulder 134 with the end of said crank arm to rotate
the shaft 137 clockwise to close the motor control switch
and energize the motor. At the same time a correspond-
ing movement is imparted to the control arm 138 through

the rotation of the shaft 137, thereby moving the cycle

control slide 121 against the tension of the spring 146
until the shoulder 149 adjacent the recess 145 clears the
stud: 144, and permits the slide to be moved upwardly
by the spring 147 to the latched position indicated in
Fig. 5 of the drawings.

The slide 121 remains in the latched position and there-
by retains-the control arm 138 and the shaft 137 con-
nected thereto in their circuit closing positions until the
slide is released by the action of the cam 86. Such re-
lease is caused by a stud 151 secured upon the cam 86

for movement against the upper edge 152 of the slide

arm 121, - The stud 151 is so positioned upon the cam
86 that it will engage the slide 121 and cause release
thereof after the drive motor has started the second
revolution of the two stroke cycle through which the
crank arm 39 and crank shaft 8 are moved to impart
notch cutting movement fo selected punches 11. Once
startéd, the motor continues its rotation until it has com-
pleted the full 360° of movement necessary to actuate
the punches through a cutting stroke. Since the cam 86
rotates at only half the speed of the motor shaft 3, the
slide 121 will -hold the control arm 138 in circuit closing
position as the motor drive completes its first rotation for
moving the punches on the first cutting stroke of their
cycle, and the motor will remain energized for initiating
the second cutting stroke, regardless of whether the motor
bar is held down or released.

The initial downward movement of the motor bar to
initiate a card cutting cycle, causes the cam edge 135 of
the latch member 131 to engage a fixed stud 153 so posi-
tioned on the housing 1 that the latch member 131 will
be swung out of engagement with the arm 136 substan-
tially at the same time the stud 144 is engaged by the
recess 145. Thereafter it is immaterial whether the
motor bar is held down or not, because the circnit will
be kept closed until the motor has completed a second
complete revolution and the control slide 121, the motor
control arm 138 and the shaft 137 have been released
to normal starting position. In event the operator should
fail to release the motor bar, the latch member 131 will
remain inactive, and the mechanism cannot be started
along a second cycle until the motor bar is returned to
its initial starting position.

In operation, a card 19 provided with coding areas
156, which in turn are subdivided into sections separately
designated by indicia 157, is placed in cutting position
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in-the slot 18. When first inserted, the card will rest
upon the supporting pins 105, with the. lower edge -of
the card aligned with the lower edges of the several
punches 11. The stop 26 is secured in adjusted posi-
tion along the chute 25 so that the card may be posi-
tioned with the subdivisions of the coding areas accurately
aligned with the punches 11. -The stop 26 may of course
be moved to any position along the chute 25 to-accom-
modate cards of various length so as to align’ desired
coding areas with desired groups of punches.

Before a card is placed in position; or after it is so
placed but before the mechanism is set into" operation;
selected punch activating keys 44 are pressed downwardly
to activate those punches and punch bars which are oper-
able to notch the card at desired coding points along its
edge. As illustrated, the keys of each group correspond
to the digits 1, 2, 4 and 7 which comprise the indicia
157 for each coding area of the card. By depressing
desired keys in each group, any digit can be coded in any
coding area along the edge of the card, by cutting notches
at’ properly selected points. At the same time, apertures
may be punched out of the card in any of the sections of
the several coding areas which are not to be notched:
This is accomplished by raising the cover 64 and pressing
inwardly the control levers 58 corresponding to the posi-
tions where apertures are to be cut. All or. any desired
number of the slides 58 may be moved to activating
position, as the movement of a slide 58 to activating posi-
tion for punching an aperture will have .no effect on the
operation of punches which have previously been activated
for the notching operation,

After the desired punches 11 -and punch bars 28 have
been activated for notching or punching apertures in
the card, and the card has been placed in punching posi-
tion, the motor bar 122 is pressed down to initiate the
cutting cycle. As the motor bar. 122 is depressed, motor
shaft 3. will be energized and set into motion, and con-
necting rod 6 will be moved to impart an oscillating
movement to the crank shaft 8. At the same time; tim-
ing shaft 87 with the cams 86 and 116 carried thereby;
will be rotated at haif the speed of the motor shaft 3.
As the cranks 39 swing from left to right, as viewed in
Fig. 3 of the drawings, those punch bars 28. which have
been activated by movement by a key 44 to. the raised
position shown in Fig. 4, will be swung frem left-to right
through a corresponding movement. The shoulder pro-
vided at the lower edge of the recess 31 in_ each acti-
vated bar 28 will press against its punch 14 and advance.
it along its cutting stroke to cut out a notch in the
edge of the card to a depth equal to the depths of the die,
as. illustrated in Fig. 7 of the drawings. During. this
first cutting stroke of the cycle, only those punches..and
punch bars which have been activated by the depression
of keys 44 will be moved through . the cutting. stroke
to- the position indicated in Fig, 6 of the drawings.

After completion of. the initial. cutting stroke, and as
the punches and punch bars are restored to starting- posi-
tion,. the high area 161 of. the cam 116 will engage the
roller 114 and displace the bell crank 111 in a clock-
wise direction sufficiently to move the card supporting
pins. 105 from under the card, thereby permitting: the

card to be moved down to the bottom of the slot 18 as:

shown in Fig, 8 of the drawings.

At the same time, the cam 86'is moved to begin clock-
wise displacement of the bell crank 83. Displacement
of the crank.83 by the cam 86 does not immediately
affect punch bars 28 activated for cutting apertures be-
cause the stud 92 is free to move upwardly along the
slot- 97 of the connecting link 96, However, beforé: the
second cutting stroke is started, the depending arm of
the bell crank 83 is advanced against the stud 98 and
displaces the latch shoulder 78 from the end of the bail
arm 72, As soon as the bail arms 72 are released, they
are swung upwardly by the spring 93. The bail rod

10

15

20

25

30

35

40

45

50

55

60

65.

70.

75

io

T1-is' carried upwardly with' the ‘arms dnd - displaces-actic
vated slides 58, which in turn exert lifting pressute agaitist
the' studs 74 carried by the connecting rod - extensions
75. 'This action causes the punch bars 28, to-which the
displaced connecting rods 36 are pivoted, to' be- raised
to the activated position indicated in Fig. 8 of the-draw-
ings. When now the cranks 39 are oscillated through
the second cutting stroke of the notching  cycleé; all’ of
the activated punch bars 28 will be swung dgainst: their
respective’ punches 14, and will force those piinchies
through the card. ' S

Punches -activated by the keys 44 are operated -to cut
shallow- notches 158 by the: first stroke of thie notching
cycle, and by the second stroke cut' the same aréas:'to
a greater depth, as indicated at 159, due to the lowering.
of the card between the cutting cycles:  The: puanches.
and punch bars 28 activated by the slides' 58; whick
were inactive during: the first cutting stroke; are moved
by the second stroke to cut apertures 160 spaced fromi
the edge of the card as indicated in Fig. 10 of the - draw:
ings. When certain selected punches have beeri actis
vated by the'keys 44 and other selected purches: have
been activated by the slides 58, the edge of the card-will
be both notched and punched as indicated in Fig: 9:
If only-the slides 58 are.utilized for activating punches
14 and purch bars 28, without depressing any of “the
punch. keys 44, the edge of the card will be puichéd
with apertures-only, as indicated in Fig. 10 of the diaw-
ings: If mone of the slidés 58 are activated, only notches
159 will. be cutat selected points, as illustrated- in Fig:
11 of the drawings.

As- the second cutting sttoke of the notching. cycle
is: completed, the high point of the cam 86 passes the
roller 91 on the bell crank 83, and permits. it to swing
back to.starting position. This: moves the stud ‘92 dovwn-
wardly to the-bottom: of. the slot 97 of the link 96 and
thereafter- causes. the bail armis’ 72 to be: depressed” by
the link' 96 to the normal starting position.. At the satiie
time, the depending arm. of the crank 83 disengages the
stud 98 and permits the latch arm 76 to be swung bdck
into locking engagement with the end of the bail arms
72. Shortly thereafter, at a.moment marking the end
of the-two stroke-cycle, the stnd 151 is mioved onto the
upper edge 152 of the control slide 321 and depresses
the slide- out of engagement with the retaining lug 144:
The slide 121 is immediately returned to its starting- posi-
tion by the spring 146, and the control aim 138 is thereby
moved to motor circuit breaking position.

Near the end of the second stroke: of the cutting’ cycle;
the-low-area of the cam. 116 is moved under the rolter
114 of crank 111, which is then moved by spring: 117
to relieve the displacing pressure from the card support:
ing pins 105. This movement of the crank 11 perimits
the pins: 105 to be urged toward: their card supporting
position by the springs-107. Until .the card 19 is ve-
moved from the slot 18, the pins 105 will bear agairist
the. card without marring. it. When' the card is with-
drawn: from the slot, the pins spring into position' across
the bottom. of the slot to support the next card in ele:
vated starting position. ’

The: activated: punches and. punch bars remain acti=
vated until manually restored to inactive position. This
permits a2 number of cards to be coded alike without
resetting’ various keys and slides. When the coding’ is
to: be' changed, the release buttons 54 corresponding. t6
groups-of punch- keys which' have previously: been. acti-
vated, are pressed' downwardly to restore the punch bars
28 to their normal inactive' position: This movement
cau‘ses-'the;key-leve‘rs“41 to be swung about the pivot
rod 42-past the detent 52, and' the keys 44 associafed
therewith are returned to normal raised position, " A
single release button 54 is provided for each group of
four keys 44 by which the punches for a single coding
area are activated. Punches and punch levers activated
by the slide bars 58 for cutting apertures may be restored
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to inactive position by raising the cover 64 and withdraw-
ing the activated slides 58 to normal inactive position,

Having thus described my invention; what I clalm and
desire to secure by Letters Patent is:

1. A card notching and punching machme compmsmg
a card support, a plurality of punches ‘having a path of
movement adjacent said card support, said punches being
operable to cut away portions of a card positioned upon
the: support, means for selectively activating desired
punches for operation through a two stroke cycle to cut
notches in the card, means for selectively activating other
punches for operation during the second stroke only of
the two stroke cycle, means for actuating the activated
punches through cutting strokes in conformity with their
selective activation, and means for shifting said card sup-
port away from the path of movement of said punches
between strokes.

2. A card notching and punching machine comprising
a card support, a plurality of punches having a path of
movement adjacent said card support, said punches being
operable to cut away portions of a card positioned upon
the support, means for selectively activating desired
punches for notching an edge of the card, means for
selectively activating other punches for cutting apertures
spaced from said edge, means for actuating the notching
punches through a two stroke notch cutting cycle, means
for actuating the aperture cutting punches through a single
cufting stroke coincident with the second of the notch
cutting strokes, and means for shifting said card support
away from the path of movement . of said punches be-
tween strokes.

3. A card notching and punching machine compnsmg

a card support, a plurality of punches having a path of
movement adjacent said card support, said punches being
operable to cut away portions of a card positioned upon
the support, means for selectively activating desired
punches for operation through a two stroke cycle to cut
notches in an edge of the card, means for selectively
activating other punches for operation coincidentally with
the second stroke only of the notch cutting cycle while
remaining inactive during the other stroke thereof, and
means operating in timed relation to the movement of the
punches for automatically displacing portions of the sup-
port to permit shifting of the card in a plane normal to
the path of movement of the punches between successive
strokes of the notch cutting cycle.
. 4. A card notching and punching machine comprising
a card support, a plurality of punches having a path of
movement adjacent said card support, said punches being
operable to cut away portions along an edge of a card
positioned upon the support, means for selectively acti-
vating desired punches for operation through a two stroke
cutting cycle to cut notches at predetermined points along
the card edge, means for selectively activating other
punches for operation through one stroke cycle coinci-
dent with the second of the notching cutting strokes, motor
operated drive means for actuating the selected cutters
through their cutting cycles, means movable to permit
the position of the card to be shifted away from the path
of movement of the punches in a plane normal thereto
between successive cutting strokes of the notching punches,
and means for automatically interrupting the motor drive
after completion of each notching cycle.

5. A card notching and punching machine comprlsmg
card supporting means operable to support a card in nor-
mal and shifted positions during a cutting operation, a
plurality of punches movable to cut through an edge of
the card when supported in either position, means for
selectively activating desired punches, means for actuat-
ing the activated punches through two successive strokes,
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means operating automatically in timed relation to the
punch actuating means automatically shifting the card
from normal to shifted position between successive strokes
of the activated punches to present different areas of
the card to the punches whereby shallow notches cut by
the first stroke of the activated punches are cut to greater
depth by a second stroke thereof during a two stroke cut-
ting cycle, means for selectively activating other of said
punches, and means for actuating said other punches co-
incidently with the second stroke only of the cycle to cut
apertures spaced from the edge of the card in line w1th
the inner ends of the notches.

6. A card notching and punching machine comprising
a plurality of punches independently operable to cut away
areas along a coding edge of a card, die means associated
with the punches, means for selectively actuating the
punches through a two stroke cycle, card supporting
plungers mounted in connection with the die, plunger
actuating means connected by a lost motion connection
with the plungers, said plungers being normally spring-
biased relative to said plunger actuating means toward an
initial card supporting position, cam means operated in
timed relation to the operation of the punches for mov- -
ing said plunger actuating means to move the card sup-
porting plunger to a retracted position releasing the card
for movement to a second cutting position offset from the
initial position between strokes, said lost motion connec-
tion permitting the return of said plunger actuating means
to its normal position upon release thereof by said cam
without returning said plungers until said card is removed.

7. In a card notching and punching machine provided
with a plurality of punches operable to cut through a card
supported in cutting position relative thereto, means for
selectively activating punches for cuiting notches in the
card through two strokes of 2 punching cycle, means for
selectively activating other punches for cutting apertures
through the card during the second stroke only of the two
stroke cycle, motor actuated means for reciprocating the
activated punches, a motor control lever mounted in
association with the motor actuated means, a latch bar
connected to the motor control lever movable to latch-
ing position for holding said lever in a motor energizing
position, cam means actuated in timed relation to the
reciprocation of the punches for releasing the latch and
control lever to motor inactivating position upon comple-
tion of a two stroke cycle of the notch-cutting punches,
card supporting means for initially holding the card in
notch cutting position, and means for retracting the sup-
porting means between the first and second strokes of
each notch cutting cycle.

8. A card notchmg and punching machine for coding
record cards comprising, a plurality of punches, a plu-
rality of punch actuators each movable from an inactive
position to an active position in line with one of said
punches, means for actnating said punch actuators through.
two. cycles of operation, means selectively operative to
activate each of said punch actuators to cause punching
movement of its associated punch during both. cycles of
operation of said actuators, separate means selectively
operative to activate each of said punch actuators to cause.
punching movement of its associated punch during only
the second of the cycles of operation of said actuators,
and means for moving said record card in a direction
normal to the direction of movement of said punches be-
tween the two cycles of said punch actuators.
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