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2,953,203
PERFORATING APPARATUS

Robert H. Granzow, Miamisburg, Ohio, assignor to The
National Cash Register Company, Dayton, Ohio, a
corporation of Maryland

Filed Feb. 6, 1957, Ser. No. 638,558
11 Claims. (CI. 164—111)

This invention relates to an improved type of punching
mechanism for use in data-recording devices.

The punch mechanism of the present invention may
be used in many different types of recording devices, such

as commonly form a part of business systems for the

recording and integration of large volumes of data.

In its illustrated embodiment, the punch mechanism
is controlled by electromagnetic means which are re-
sponsive to data entered into the recording device, of
which the punch mechanism forms a part, by a data input
machine such as a cash register, an adding machine, an
accounting machine, and/or a media reader. For a de-
tailed description of a representative data-recording sys-
tem in which the punch mechanism of the instant inven-
tion might be used, reference may be had to the United
States patent application Serial No. 550,728, of Elmer A.
Gerdemann, inventor, filed December 2, 1955, now United
States Patent No. 2,896,713, issued July 28, 1959, Driv-
ing means for the punch mechanism consists of a nor-
mally-operating electric motor to which the punch mech-
anism is selectively connected by a single-revolution
clutch. The record material normally employed is a
paper tape on which the punch mechanism operates to
punch data according to a predetermined code. The
electromagnetic control means selectively release punch
drive pitmans for movement into a position in which they
will be positively driven by driving means to cause the
corresponding punch to perforate the paper fape. Said
driving means are driven by cam means which in turn
are driven by the electric motor through the single-revo-
lution clutch.

It is an object of this invention to provide a snnple and
efficient punch mechanism.

Another object of the invention is to provide a punch
mechanism in which the punch drive pitmans are selec-
tively moved from a first position, in which they will not
be driven by a cyclically-operable punch-driving means,
to a second position, in which they will be driven by said
driving means to effect punch operation.

A further object of the invention is to provide a punch
mechanism in which alining means are provided to hold
the punch drive pitmans in their respective positions dur-
ing a punching cycle.

An additional object is to provide positive means for
preventing movement of those punch drive pitmans which
are not selected for operation during a punching cycle.

Still a further object is to provide a punching mech-
anism in which the minimum number of parts consistent
with efficient, dependable operation is provided.

Still another object is to provide positive means for
the return of the operated punches and punch drive pit-
mans fo normal, or initial, position after punching dur-
ing each punch cycle.

With these and incidental objects in view, the invention
includes certain novel features of construction and com-
binations of parts, a preferred form or embodiment of

which will hereinafter be described with reference to the
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drawings which accompany and form a part of this speci-

fication.

In the drawings:

Fig. 1 is a side elevation of the novel punching mech-
anism.

Fig. 2 is a top detail view of the punch mechanism.

Fig. 3 is a detail view showing the cam-controlled
alining means for the drive pitmans and also showing
certain cam-operated switches.

Fig. 4 is a detail view showing the drive pitmans and
associated mechanism,

Fig. 5 is a side elevation showing the single-revolution
clutch and driving gear train for the punching mechanism.

Two side frames 30 and 31 (Fig. 2) form the main
supporting means for the novel punching mechanism of
the instant invention. The frames 30 and 31 are held
in fixed spaced-apart relationship by a number of cross
members, including a punch support block 32 (Fig. 1),
a pitman-retaining block 33, and magnet supporting mem-
bers 34 and 35.

Slidably mounted for vertical reciprocating movement
in the support block 32 are a plurality of punches 36.
In the illustrated embodiment, nine punches 36 (Figs.
1 and 2) are shown alined in a vertical plane perpen-
dicular to the frame members 38 and 31, one punch for
punching sprocket holes in the recording tape 29, and
eight others corresponding to the eight channels of the
form of recording tape which it is contemplated will be
used with the embodiment shown of the punching mech-
anism. It will, however, be obvious that any desired
number of punches could be provided, according to the
code and the width of the tape employed.

The chaff resulting from perforation of the tape 29 is
caught in a housing 50 and subsequently 1s carried through
a chaff chute 51 to a suitable receptacle (not shown).

Each punch 36 terminates at its lower end in a bifur-
cated member 37, which embraces a pitman 38. The
member 37 and the pitman 38 are pivotally connected
by a pin 39.

The lower edges of the bifurcated members 37 for each
of the punches 36 normally rest upon the upper sur-
face of the retaiming block 33 to support the connected
punch 36 and pitman 38. A shoulder 40 on each pit-
man 38 coacts with the lower surface of the block 33
to prevent upward movement of the pitmans 38 when
said pitmans are in the position in which they are shown
in Fig. 1. A spring 41, secured between each pitman
38 and a rod 42, which extends between the frame mem-
bers 3¢ and 31, urges the pitman 38 clockwise about the
pin 39, as viewed in Fig. 1. The pitmans 38 are normally
retained in the position in which they are shown in Fig.
1 against the force of the springs 41 by means of fingers
43 on said pitmans, which cooperate with notches in arma-
tures 44 of punch-selecting magnets such as 45 and 46.

The armatures 44 are fulcrumed on the edges of
plates 47 and 48, secured to the members 34 and 35, and
are urged into engagement with the fingers 43 by means
of springs 49, extending between the armatures and cor-
responding hooks on the plates 47 and 48. It will be
seen that energization of any of the punch-seleciing mag-
nets such as 45 or 46 will cause the corresponding arma-
ture 44 to be shifted to the left, as viewed in Fig. 1, out
of engagement with its related finger 43 of the pitman 38,
thus freeing said pitman for clockwise movement, as
viewed in Fig. 1, under the influence of the spring 41.

An additional pitman 55, which controls the punch for
punching sprocket holes in the tape, is similar to the pit-
mans 38, except that it is not provided with a ﬁnger 43
and normally is held in the position in which it is shown
in Fig. 1 by a spring 56 extending between the: pitman
55 and arod 57. |

All of the pitmans 38 and the p1tma.n 55 are retained




~is associated, is operating.
- the motor will be connected, through the above-—descnbed;
- . gear train, to the cam shaft 72 of the punching mechanism
‘{0 cause the cam shaft to make one complete rotation.

| - bracket 83, secured to the frame 30.
- also serves as mounting means for the clutch magnets 7 8_
-and the associated clutch-operatmg mechanism. |

o fcontacts SC3al

3
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in their proper .31de—by-51de, spaced-apart relétiOnshib by

‘means of two comb plates 58 and 59. The comb plate

‘58 is mounted on and extends between the frames 30 and
31 and coacts with the fingers 43 of the pitmans 38, while

the comb plate 59 is secured to the block 33 and is slotted ;_
 along its-upper and lower edges to cooperate with corre-

urged clockwise, as viewed in Fig. 3, by -a spring 94a,
connected between the aliner 94 and a stud (not sht}wn)
on the frame 31. The configuration of the cam 90 is

- such that the aliner 94 is out of the path of movement

sponding portions of the pitmans 38 and the pitman 85, -

Each of the pitmans 38 and 55 has an enlarged lower

of the fingers 95 during the time that some of the pitmans
38 are bemg released by the armatures 44 and rocked by

the springs 41 to the dotted-line position of Fig. 4. The

~ cam 90, however, pem:uts the aliner 94 to be shifted up-

‘portions to accommodate. a cut-out 69, which forms an

- idling space 61, an upper driving surface 62, and a lower
driving surface 63. A dnvmg bar 64 extends through all

o of the cut-outs 60 and is secured at its ends to two com-
- panion plates, one of which is shown at 65 in Fig. 1, and
the other of which is shown at 66 1n Fig. 4, rotatably

mounted on a shaft 67, whlch is journaled in the side 15

A '-framas 30 and 31,

10

wardly by the spring 94a to be: positioned in the pa.th_
of movement of the fingers. 95 -during the time that the

~ selected pitmans 38 and their related punches 36 are being.
" shifted upwardly by the driving bar 64 to punch the

' - tape with the desired information.

A cam 96 (Fig. 1), fixed to the cam shaft ’72 C{Jacts
with a roller 97 on an arm 98 rotatably mounted on a

- shaft 99 journaled in the frames 30 and 31. : Integral

"A pair of rollers 68 and 69 are rotatably mounted on
the plate 65 and are arranged to coact with a pair of cams - -

| -_ .70 and 71, respectively, fixed to a cam shaft 72, journaled
~ in the frames 390 and 31. Rotation of the cam shaft 72 -

2{)

~causes rocking of the plates 65 and 66 and the driving
bar 64, to effect shifting of -the pitman 55 and selected -

~ ones of the pitmans 38, as will be described subsequently.

A gear 77, secured to the input of the clutch 76, is driven
- through a gear train (mot. shown) by -4 motor (not

29

- clockwise.

~ viewed in Fig. 1. |
o . the pitman 55 and with those pitmans 38 which have been -
At one end, the cam shaft 72 extends through the
- frame 30 (Figs. 2 and 5) and has fixed thereto a gear 73,
 which is driven through an ldlmg gear 74 by a gear 75,
fixed to the output of a single-revolution-type clutch 76.

with the arm 98 and a second arm 117, rotatably mounted
on the shaft 99, is. a restoring plate 100. Near the end

of each cycle of operation of the punch mechanism, the

cam 96.coacts with the roller 97 to rock the arm 98, its
compa-nio’ﬂ ~arm_ 117, and the plate 100 clockwise, as
The plate 109 coacts at this time with

released by their related armatures 44 and rocked clock-
wise by the springs 41, to shift said pitmans counter-
The fingers 43 of the pitmans 38 so rocked
are thereby caused to re-engage the notches of their re-

. lated armatures to retain said pitmans in the position in
which they are shown in Fig. 1.. Since the sprocket hole

| recordlng system, with which the punching mechanism =

When the clutch 76 is tripped,

- shown), ‘which is constantly in operation whenever the 80

pitman 83 has no finger 43, 1ts movement under the in-

-fluence of the restoring plate 100 will be merely an idle

-one, and the pltma:rl 55 will be returned by the spring

- 56 to the posititon in which it is shown in F1g 1 when the.

_ plate 100 moves back to its normal position.-

35

“Two punch clutch trip magnets 78 are provided and, when

 energized, will remove a block 79 from-engagement with. .
~ a projection 80 on the clutch to allow the clutch to operate - -

~ to drive the punching mechanism. A stop 84 is provided

“to limit the clockwise movement (Fig.'5) of the block 79.

40

A second projection 81 on the clutch 76 cooperates with

- a second block 82 to prevent retrograde movement of
the clutch. The blocks 79 and 82 are interconnected by -
. means-of a spring 85. At one end, the clutch is ]oumaled-

in the frame 30, and at its other end it 18 ]ournaled n a

- .. The punch clutch trip magnets 78 are energlzed each
'- tu:ne one or more of the pitmans 38 is released. A bail

"The bracket 83

ual
40

‘Means operable near the end of each cycle of opera-
tion are provided to insure that the armatures 44 for the
punch-selecting magnﬁts are returned to the positions in
which they are shown in Fig. 1 for engagement of the
notches therein with the fingers 43 of the pitmans 38.

! Normally, the springs 49- accomphsh this function, but it

is desirable to have a return mechanism for the armatures

- 44 in the event that one or more should remain stuck ‘to

a magnet after deenergization of said magnet due to resid-
nagnetism, or the failure of one of the springs 49.

A restonng bail 101, positioned to coact w1th the arma-
tures 44 to restore them to the position in.which they -

~ are shown in Fig. 1 at the conclusion of each cycle of
~ operation, is formed integral with two arms 162 and 163

145 (Fl-:Ir 1) extends across the pitmans 38 and is carried
by a pair of arms 146 pivoted on a rod 147 mounted in -

‘the frames 30 and 31." One of the arms is formed with an .
- 87, positioned in the path of movement of a surface §8

. extension 148, which coacts with a block 149 to operate :
When any one of the-pitmans 38 is
~ rocked, upon its release by its related armature 44, it will

| _-_mc:k the bail 145 counter-clockwise, against the force of

99

. rotatably mounted on the shaft 99. The baﬂ 161 and the
50

arms 102 and 103 are normally held in the position in
which they-are shown in Fig. 1 by a spring. 104, connected
between the bail 101 and a rod 105, fixed to the frame 30.

.....

An extension 86 of the arm 102 is provided with a pin

on the arm 98. ~As the arm-98 is shifted by the cam 96

- durmg each cycle of punch operation, the surface 88
_ coacts with the pin 87 to shift the arms 102 and 193 and

“a spring 150, secured thereto, to close the contacts SC3al,.

. which are in _an operating- circuit for the punch clutch

- trip magnets 78. . This will energize the magnets 78 to
- render the clutch effective to connect the motor to the
. cam shaft 72 to drive it through one complete rotation.

' - The contacts SC3al remain closed from: 0 degrees’ to 190 |
L - shaft.107 ]oumale:d in the frames 30 -and 31 and has, in -

its perlphery, pins - Wthh engage ‘the feed holes in the
‘tape to advance the tape after it is. punched A ratchet
~ wheel 108, also fixed on the shaft 107, is advanced step
. by step by means of a tooth 109 on-an arm 119 pivotally
. attached to the- upper: end of-a feed- lmk 111 pimtaﬂ y

0 ‘secured at its lower end to the arm-98 by a pin 112. Also
- movement during each cycle of operation of the punching -
R "mechamsm - The member 92 is rotatably. mounted on &

| .degrees of the rotation of the cam shaft 72.

-~ Means are prowded for posnwely ahmng and holdmg.

. “the pitmans 38 and 55 in the positions in which they have

“ . been disposed while the actual. ta.pe-punchmg operation
- takes place.

‘As shown in Fig. 3, a' cam 90 on the: cam?.._ --
- shaft 72 cooperates with a roller 91-on an alining mem- =
- ber 92 to-rock said member - in regularly—emursmned_.

60

shaft 93, ]numaled in the frames 30 and 31, and includes -

3,11 ‘aliner - 94, ‘positioned to coact with ﬁngers 95, formed
- .at the lower end of each O“f the pltmans 38 and 55 and 7 5 - Dum}g eaeh cyole of oper&tmn of the— puﬁchmg meeha-

~ the bail 101 clockwise, as viewed in’ Fig. 1, about the

shaft 99. Durmg this  movement, the bail 181 contacts

".any armatures 44 which are stuck in thelr operated posi-
- tion and returns them to the posxtlon in whlch they are

shown in Flg 1.- |
A tape-feedmg pmwheel 106 (Flg 1) is ﬁxed on a

pivotally secured to the upper. end! of the link 111 at the

| pomt of- attachment of the arm 110 to: said - Hnk is an

arm 113 rotatably mounted on the shaft 107.- A spring

- 114 connects the free ends of the arms 116 and 113.
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hism, as the arm 98 is rocked by the cam 96, this move-
ment is transmitted by the link 111 to the arms 110 and
113, causing the arm 113 to be rocked clockwise about
the shaft 107 and causing the arm 110 to be shifted down-
wardly. The tooth 109 on the arm 110 coacts with the
adjacent tooth on the ratchet wheel 108 to carry said
wheel one step in a clockwise direction, as viewed in Fig.
1, thus advancing the pinwheel 106, and the paper tape
with which it is normally engaged, one increment. Dur-
Iing subsequent return movement of the arm 98, the arm
110 is returned upwardly to the position in which it is
shown in Fig. /1, the tooth 109 on said arm ratcheting past
the adjacent tooth on the ratchet wheel 108.

A detent wheel 115, also fixed on the shaft 107, co-

operates with a roller 116 on an arm 117 to accurately
position the pinwheel 106 and to prevemt retrograde
movement of said pinwheel and the ratchet wheel 108
during the upward return movement of the arm 110,
having the tooth 109 thereon. The arm 117 is pivotally
mounted on a shaft 118, fixed in the frame 30, and is
urged clockwise, as viewed in Fig. 1, by a spring 119,
connected between the arm 117 and a rod 89, fixed in
the frame 30, to maintain the roller 116 in engagement
with the detent wheel 115.
- Switch means associated with a punching mechanism
are provided to effect the halting of punch operation in
the event that tension on the tape becomes so great as to
cause improper punching, or in the event of breakage of
the tape. The operating mechanism for said switch wﬂl
now be described.

In the recording apparatus, the tape will be guided from
a supply roll (not shown) through various guiding ele-
ments (not shown) over a roller 120 (Fig. 1) on a ten-
sion control arm 121, under a tape feeler 122, through
the punching section of the punching mechanism, over
the pinwheel 166, and under a cooperating pressure plate
123, around additional guide means (not shown) to a
take-up reel (not shown).

The tension control arm 121, the tape feeler 122, and
the pressure plate 123 cooperate to open contacts SC15!
in an operating circuit for the punch clutch trip magnets
78 to prevent an operation of the punching mechanism
under the following conditions, which would contribute
to an improper punchmg of the tape.

The tape feeler 122 is carried by an arm 124 which is
pivoted on a stud 125. With a supply of tape in the
punching mechanism, the feeler 122 will be supported by

the tape; but, as soon as the tape breaks or the end of.

the tape passes the feeler, the feeler will drop down-
wardly and rock the arm 124 clockwise (Fig. 1) about
the stud 125. The arm 124 is pivotally connected to a
link 326. A spring 127, connected between the link 126
and the frame 39, urges said link upwardly, as viewed in
Fig. 1, and urges the arm 124 clockwise. Movement of
the link 126 and the arm 124 under the influence of the
spring 127 is limited by a stop member 128, which coacts
with a surface on said link. At its lower end, the link
126 is provided with an operating finger 130, of insulating
material, which is positioned to coact with the upper
blade 131 of the contacts SC1bl. When the arm 124
rocks clockwise, it will pull the link 126 upwardly, there-
by causing the finger 130 to carry the blade 131 upwardly
to open the contacts SC151. |

‘The contacts SC1b! are also opened when the pressure
plate 123 i1s moved away from the pinwheel 106. The
pressure plate 123 is mounted on a lever 132 pivoted
on a stud 133, fixed on the side frame 30. A link 134
i1s connected to the lever 132 and has a pin-and-slot con-
nection with the arm 124, so that, whenever the lever 132
i1s rocked to move the pressure plate 123 away from the
pinwheel 146, the link 134 will rock the arm 124 counter-
clockwise to raise the fecler 122 above the tape. The
counter-clockwise rocking of the arm 124 will shift the
link ‘126 downwardly and cause the insulated finger 130
thereon to coact with the lower blade 140 of the contacts
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6
SC1b! to shift said lower blade downwardly, thereby
opening the contacts SC15l.

A further control of the contacts SC15b! prevents punch-
ing if there is too much tension on the tape and improper
punching would result. The roller 120 is supported at
the upper end of the arm 121, which is pivoted on a stud
135, fixed in the frame 30, and is normally urged counter-
clockwise, as viewed in Fig. 1, by a spring 136, connected
between the arm 121 and the frame 30, to maintain a sur-
face on the arm 121 in contact with a stop 137, fixed in
the frame 36. A stud 138 is fixed in the lower portion of
the arm 121 in such a position as to coact with the lower
blade 140 of the contacts SC1bl. The stud 138 extends
through a guide slot 139 in the link 126 and serves to
limit sidewise movement of said link. If the feeding of the
tape from the supply reel becomes blocked and the feed-
ing of the tape by the pinwheel 166 continues, the ten-
sion on the tape will be increased and will shift the roller
120 to the right, as shown in Fig. 1, rocking the arm 121
clockwise. A stud 129, fixed to the frame 39, limits clock-
wise movement of the arm 121. The stud 138, in such an
event, coacts with the extended lower blade 140 of the
contacts SC15! to open said contacts. As soon as the ten-
sion has been relieved, the spring 136 will return the arm
121 to its nmormal position and will allow the contacts
SC151 to reclose. | |

Additional mechanical switching means are provided
on the punch mechanism for operation of switches used to
perform various functions in the recording system.

A cam 155 (Fig. 3), fixed to the camshaft 72, co-
operates with a cam follower 156, mounted on an arm
157, which is pivoted on a stud 158, fixed to the frame
30, to operate a set of normally-closed contacts SC251.
The arm 157 is normally urged clockwise, as viewed in
Fig. 3, by a spring 161, connected thereto, to maintain
the follower 156 in engagement with the cam 155. An
operator 1589, fixed to the arm 157, coacts with a blade
160 to cause the contacts SC2b! to open at approximately
36 degrees of the rotation of the camshaft 72 and to re-
main open until said shaft has completed approximately
192 degrees of its rotation. The contacts SC2b! are in
the operating circuit for the punch clutch trip magnets 78
and serve to deenergize these magnets after rotation of the
camshaft 72 has been initiated.

Another cam, 162 (Fig. 3), fixed to the camshaft 72,
coacts with an operator 163 to effect operation of the
contacts SC4al. The operator 163 is fixed to a blade 164,
operatively connected to the contacts SC4al. These con-
facts are normally open and will be closed from 215
degrees to 310 degrees of rotation of the camshaft 72.
When a media reader or other means for reading per-
forated tags is employed in a recording system embodying
the instant punching mechanism, the contacts SC4al serve
to synchronize the operation of the media reader with the
operation of the recorder. The contacts SCdal are lo-
cated in the circuit to the media reader clutch trip magnet
and serve to prevent a further operation of the media
reader until the recording operation corresponding to the
current operation of the media reader has commenced.
One example of the manner in which the contacts SCéal
might function would be in a situation where the punch
clutch trip magnets 78 have been burned out or other-
wise rendered ineffective. In this case, a rotation of the
camshaft 72 could not be commenced, and the contacts
SCdal would thereby prevent another operation of the

‘medija reader from taking place until the defective mag—

nets 78 had been replaced.

If desired, the novel punch mechanism of the present
invention may also be provided’' with a set of contacts
SC3acl and SC5bcl (Fig. 5) for use in a sequentlal tim-
ing and checking circuit of the type disclosed in United
States patent application, Serial No. 561, 866, of Edgar H.
Sonnanstine, Jr., and Robert H. Granzow, inventors, filed
January 27, 1956, now United States Patent No. 2,789,644,
issued April 23, 1957. Such a device is employed to keep




- time. the punehmg ‘mechanis

y wa.fdly
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a sequentral steppmg switch in a recorder in its c:orrect- N

o phase relationship with the punehmg mechanism.

Secured to the camshaft 72 (Fig..5) of the punchmg_

L mechams m is a pinion 167, which meshes with a gear 168, -

secured ‘on a shaft 169, ]eumaled in the frame 30.. Also

sectired on the shaft 169 is a cam 170. -Since the pitch
diameter of the gear 168 is twice that of the plmen 167,

the cam 179 makes one half of a complete rotation- each
anism cycles. A cam- follower

171, fixed to an arm 172; is posmoned to coact with the

periphery of the cam 170 ‘and is retained in engagement

{6

'  with said cam by a spring 173, secured to the arm 172 and =
to the frame 30. The arm 172 is pivotally mounted by a

 stud 174ona bracket 175, secured to the frame 30. Also
fixed on the bracket 175 are the contacts SCSacl and

SC5bcl, which are pesrtroned to be controlled by an op-
erator 176, fixed to one end of the arm 172. ‘The con-

fisuration of the cam 170 is such that, during each eycle_f i
of the punching mechanism, one of the sets of contacts -

'SC5acl and SC5bcl will open and the other will close, and,

~ during the next succeeding cycle of the punchmg mecha- -
. nism, the contacts which were closed in the previous
" cycle will be opened, and the contacts which were opened

will be closed. For a detailed description of the manner
“in which the contacts SC5acl-and SC5bcl perform a tim-

. ing function, reference may be had to the prevrously-crted
 Patent No. 2,789,644, .. |

- Aplug unit 177 (Figs. 2 and 5), eonneeted to the frame-
- 30 by means of studs 178, and spaced therefrom by means

- of sleeves 179 on said studs, is normally used to connect
the electrical circuit components of the punching mecha-

nism of the present invention to the mrcmtry of the Te-

mamder of the recordmg system |
Operatzon

| mg mechanism will now be made. - As has ‘been stated,

- a representative data-recording system in which this puneh-_ |

-ing ‘mechadism might be employed is shown in the previ-.
There-

fore it will be assumed, for purposes of this explanation, |

wously-cited United States Patent No. 2,896,713.

15

e - lt

o

from the posmon in- whleh they are shown in 2 Fig. 1 are
not-moved upwardly by the drive bar- 64, since the eut-eut_

60 of these pitmans has the idle space 61 positioned in the

path of movement of the -drive bar 64, -and the drive bar
- is, therefote, ineffective to move these pitmans.
~ever, the selected pitmans whlch have been shifted to the

" How-

dotted-lme position of Fig, 4, as well as the spmeket hole

pitman 55; present their: upper driving surfaces 62 in the

path of movement of the drive bar 64. - As said drive bar

moves upwardly in its regularly—exeurs ioned movement, it
contacts these surfaces 62 and carries the selected pitmans
and their ‘corresponding punches 36 upwardly with it.
This upward movement of the selected punehes 36 causes

the paper tape to be perforated by them in the corre-
sponding channels at the point at which it is positioned

on the upper surface-of the punch support block 32 di-
reetly over the line of punches 36.

The pitmans 38 which ‘have not been seleeted by |

- energization of their punch-selecting magnets are posi-

20

30

tively prevented from being dragged upw ardly through

friction or some other cause, which might result in an
erroneous punching, by their shoulders 40, which are
-posmoned to engage the lower edge of the pitman-retain-

ing block 33. On the other hand, the shoulder 40 of any

pitman 38 which has been shifted to the dotted-line posi-

tion shown in Fig. 4 is moved so that it will not engage

- the block 33 during the upward movement of said pltma.n h
'and its associated punch 36. |

- Continued rotation of the camshaft 7 2 causes the dnve

bar 64 to be :returﬂed downwardly and to carry the oper-
ated pitmans 38 and 55 down with it by contact of the
lower edge of the drive bar 64 with the lower driving

- surface 63 of the cut-out 60 of each of the operated pit-

' mans. A positive means is thus provided to return all
- - - 35
A brief description of the operation of the novel puneh-. |

of the pitmans and thelr assocmted punehes to thexr lower

- position.

During . eentrnued revolution. of the ca.mshaft 72 and
after return of the drive bar 64 to its original position,

 the cam 90 (Fig. 3) reeks the arm 92 to cause the aliner

40

that the system shown therein is used to control the punch- -

ing mechanism described, and, for a detailed deserrpt_ron -
| 18 con- .
~ trolled to perform its various functlons reference may'_be

- of the manner in which the punching mechanism

~ had to that application.

| Assuming that power to the system has been turned on,
“and that said system is completely prepared for operation,

45

" the entry of data to-the system, through a-cash register-or. ;" 8

other data input device, according to a predetermmed_
program, will cause a circuit to be " eornpleted to.one or -

more of the puneh—selectmg magnets, such as 45 -and 46

- (Fig. 1).
~the eorreSpondrnn armatures 44 to be shifted to the left,

" as viewed in Fig. 1, releasing their related pitmans 38 for

_ movement under the infiuence of the sprmvs 41 to. the
- dotted-line position in which they are shown in Fig. 4.

These magnets -are thereby energized, causing

50

94 to move out of the position in which it retains the

fingers 95 of the pitmans 38 and 55 agamst movement.

~ With the aliner 94 out of the path of movement of the

fingers 95, the restoring ple._te 160 is oaused_to move clock-
wise to the right (Fig. 1) to coact with adjacent surfaces
of the operated pitmans 38 and 55 to shift these pitmans

from the dotted-line pesrtton shown in Fig. 4 to the solid-

line position shown in Figs. 1 and 4. This return of the

. pitmans to their original unoperated pesrtlen is effected
by the cain 96 on the camshaft 72, in couperatren with .
the roller 97 on the arm 98, te Wthh the restormg plate

L 100 1s fixed.

- Clockwise movement of the arm 98 -as wewed in Frg 1,

- is also effective to cause the armatures 44 to be positively

This movement of any -of -the pitmans 33 causes the -

bail 145 to be rocked counter-clockwise in the manner
The gq
. closing of the contacis SC3al- eempletes a circuit for the
féenergizatlon of the punch clatch: trip magnet 78 (Flgs 2

~and 5), thereby coupling the camshaft 72 to the operatmg .
- _metor for the recorder for one complete rete.uOn __
. - Soon after commencement of -the cycle of p nehmgf_"
N operatmn the aliner 94 is shifted by the spring 94a up-
- wardly into operative pesrtmn in -which it retains. the *

- selected pltmans 38 and the sproc cket -hole pitman 55 in -

. a'position in which they, tegether with their eerrespendmfr_]-
" punches 36, will be eperated by the- drﬂfe bar 64 in an

- upward direction.”

previously described, to close the contacts SC3al. -

Subsequenﬂy to the .preweuelwdescnbed move.

L 16111'..' )
- =" of the aliner 94, the cams 70 and 71 coact with the corre-
o 'spﬁndmg rollers 68-and 69 to shift the drive’ bar 64 up-. -

" position, as shown in Fig. 1.
-also ‘been returned to their engmal uneperated position,
as described above, the notches of the armatures 44 -

~_returned to their original. posmons by contact of the sur-
55

face 88 on -the arm 98 with the pin 87 on the extension 86.

“‘This rocks the extension 86, the arm 103, with which it is
- integral, the arm 102, and the. restoring ‘bail 101 clockwise
~about the shaft 99 and causes the restoring bail 101 to

coact with-the armatures 44 to positively return any of

the operated armatures. 44 to their original unoperated
Since the pitmans- 38 have

- engage the fingers 43 on said pltrnans and retain the pit-

6o

mans 38 in the position in wh1eh they are shown in Fig. 1.

" During this fime, the paper tape is also advanced one
increment by the tape-feeding means previously described.
The clockwise movement of the arm: 98 under the -influ-

“ence of the cam 96 shifts -the link 111 and the arms 110

L 70

and 113, in the manner previously deecnbed to cause the
pmwheel 106, the ratehet ‘wheel 128, and ‘the detent

- wheel 115, all of which are fixed to the shaft 107 ‘to be
~advanced one steép in a- clockwise direction, as viewed in
~ Fig. 1, to position a new section of paper. tape opposrte .-
Those pltmans 38 whleh have net been shﬁted 7 5 the ends of the punehes 36 for perforatlon awong to 1
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the determined code and the data entered into the record-
1ng system.

During each punching cycle, the contacts SCZbI SC4aZ
and SCSacl and SCShcl are also caused to operate at a
predetermined time in the manner previously described,
to perform their respeciive functions in the operation of
the data-recording system.

Since the punch clutch trip magnets 78 have been de-
energized by the opening of the contacts SC2b/ in the
operating circuit for said magnets during the punching
cycle, the block 79 (Fig. 5) will be returned by the spring
‘85 into the path of movement of the projection 80 on
the clutch 76. This will uncouple the recorder motor
from the camshaft 72 to halt the punching mechanism
after completion of a single cycle, unless another signal
has been received from the data input means prior to the
end of the cycle.

During normal operation of the recording system, in
the recording of a program of information comprising
more than one character, signals relating to each suc-
cessive character are received from the data input means
prior to the end of the punching cycle for the immedi-
ately-preceding character. This causes the contacts SC3al
to be closed to reenergize the magnets 78 before the end
of the cycle, thereby shifting the block 79 out of the path
of movement of the projection 80 on the clutch 76, so
that the recorder motor and the camshaft 72 remain
uninterruptedly coupled for another cycle of punch opera-
tion. The continuous coupling of the recorder motor and
the camshaft 72 results in higher operating speed of the
system. and less wear on the punch mechanism, since no
starting and stopping, with their attendant inertia effects,
take place until punching of all of the information in a
program has been completed.

While the form of the invention shown and described
berein is admirably adapted to fulfill the objects primarily
stated, it is to be understood that it is not intended to
conifine the invention to the one form or embodiment
disclosed herein, for it is susceptible of embodiment in
various other forms.

What is claimed is:

1. Punching apparatus comprising, in combination,
a plurality of punch clements; a plurality of drive pit-
mans operatively connected to the punch elements; a cut-
out portion in the pitmans including a driving surface
and an 1idling space; control fingers on the pitmans;
spring means urging the nitmans in one direction; shift-

able retaining means normally engaged with the control

fingers of the pitmans for holding said pitmans in a first
position; means for contirolling the shiftable retaining
means, and operable to move selected ones of the shift-
able retaining means out of engagement with the pit-
mans, thereby enabling the spring means to move the re-
leased pitmans from said first position to a second posi-
tion; and cyclically operable operating means having a
driving member extending through the cut-out portions of
the pitmans and coacting during each punching cycle with
the driving surface of those pitmans which have been
shifted to said second position to drive those pitmans
and their corresponding punch elements in a punch-oper-
ating movement to an operated position, said member at
the same time moving in the idling space of the pit-
mans which remain in said first position and being there-
fore ineffective to drive the latter pitmans.

2. The punching apparatus of claim 1 im which the
cut-out portion of the pitmans also includes a second
driving surface located opposite the first-mentioned driv-
ing surface, the driving member coacting during a por-
tion of each cycle with the second driving surface of
those pitmans which have previously during the cycle
been driven in a punch-operating movement to drive
said pitmans in a return movement from their operated
position.

3. The punching apparatus of claim 2 including a
cyclically-operable pitman-positioning means for shift-
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ing the Operated pitmans from said sécond position 16
said first position after they have been returned from
their operated position. |

4. The punching apparatus of claim 3 including means
for advancing the record material] to be punched past
the punch elements.

- 5. The punching apparatus of claim 4 in which the
record—materlal-advancmg means is operated in umson
with the pitman-positioning means.

6. The punchmg apparatus of claim 3 mcludmg means
operable In unison with the pitman-positioning means
for returning the shifted retaining means into engage-
ment with their corresponding pitman control fingers.

7. The punching apparatus of claim 1 including a

fixed retaining member; and complementary retaining

surfaces on the retaining member and the drive pit-
mans cooperating so that, when the drive pitmans are
in said first position, they are positively restrained
against punch-operating movement, the movement of the
pitmans from said first position to said second position
being effective to move the retaining surfaces of the
pitmans out of cooperative relationship to the corre-
sponding surfaces on the retaining member to free said
pitmans for subsequent punch-operating movement.

8. The punching apparatus of claim 1 including alin-
ing means operable during a punching cycle to hold the
pitmans against movement from said first position to
said second position and vice versa.

9. The punching apparatus of claim 1 in which the
means for controlling the shiftable retaining means com-
prises a plurality of magnets.

10. Punching apparatus comprising, in combination,
a plurality of punch elements; a plurality of operators
positively connected to the punch elements, each of
said operators having a driving surface thereon; spring
means urging the operators in one direction; shiftable
retaining means normally engaged with the operators
for holding said operators in a first position; means for
controlling the shiftable retaining means, and operable to
move selected ones of the shiftable retaining means out
of engagement with the operators, thereby enabling the
spring means to move the released operators from said
first position to a second position; actuating means par-
taking of regularly-excursioned movement for coaction
with the driving surfaces of any of the operators which
have been shifted from said first position to said second
position for operation of the corresponding punch ele-
ments, the driving surfaces of those operators remain-
ing in said first position being located out of the path
of movement of the actuating means; a stop member; and
surfaces on the operators arranged to coact with said
stop member when the operators are in said first posi-
tion to positively retain them against movement for
operating their respective punch elements.

11. Punching apparatus comprising, in combination,
a plurality of punch . elements; a plurality of operators
positively connected to the punch elements, each of said
operators having a driving surface thereon; spring means
urging the operators in one direction; shiftable retaining
means normally engaged with the operators for holding
said operators in a first position; means for controlling
the shiftable retaining means, and operable to move se-
lected ones of the shiftable retaining means out of en-
gagement with the operators, thereby enabling the spring
means to move the released operators from said first

- position to a second position; actuating means partaking
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of regularly-excursioned movement for coaction with the
driving surfaces of any of the operators which have been
shifted from said first position to said second position
for operation of the corresponding punch elements, the
driving surfaces of those operators remaining in said first
position being located out of the path of movement of
the actuating means; and alining means which are oper-
ative during a punching operation to hold the operators
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