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) 2,213,567
' RECORD PUNCHING MACHINE

Albert W. Mills, Endicott, and Frank J. Furman,
Vestal, N. Y., assignors to International Busi-
ness Machines Corporation, New York, N.X,a
corporation of New York :

Applicatlon September 24, 1938, Serial No. 231,530

13 Claims.

This case relates to a.ppe.ratus for punching
a record sheet with data or machine controlling
codes or designations.

The punching apparatus of the present inven-
tion is suitable for punching any record medium
with data or control designations or codes; but is
particularly adapted for punching a record sheet
or tape for use in a correspondence machine
such as disclosed in copending. application Serial
No. 133,762, Certain functions of the corre-
spondence machine take longer than other func-
tions. Thus, the typing of a character requires a
shorter interval than a carriage return, case
shift, or tabular spacing operation. There are
other functions of the above-mentioned corre-
spondence machine, such as paragraph identifi-
cation, “manual insert” and “end of paragraph”
functions which also require more time than the
normal typing or writing function. All of these
functions are designated by codes punched in the
tape which are analyzed or read out in succession
during travel of the tape. Since some of the
functions take longer than others, the analyses
of the varlous codes require varying lengths of
time to be translated or converted into the func-
tions or operations represented by the codes.

Accordingly, one of the objects of the present
Invention is to provide improved means for
punching the codes in the record sheet at dif-
ferent distances apart depending on the time re-
quired to effect the functions denoted by the
codes.

In controlling g writing apparatus such as a
typewriter, it is desirable in order to prevent
locking of adjacent type bars when operated in
rapid succession that the codes controlling. suc-
cessive operations of adjacent type bars be
spaced apart a greater than normal distance in
order to provide more time for the operation of

one of such adjacent type bars before the other:

adjacent type bar is successively operated. Also
when two successive codes on a tape are the same
for causing operation of the same type bar in
succession, it is desirable to delay the second of
such operations in order to permit the first type
bar operation to be completed, in this manner
assuring full and proper repeat operations of the
same type bar.

Accordingly, 1t is still another object to con-
trol feed of the tape after the punching of the
code representing one character in such a man-
ner that a multiple spacing will be effected be-

fore the punching of the last code representing

the same character..
This object 1s, still further, to prevent selec-

(Cl. 164—114)

tion or punching of a code which is either the
same as the previously punched code or which
corresponds to a type bar adjacent the type bar
corresponding to the previously punched code,
unless a special feeding operation is effected to
provide & greater than normal spacing between
such successive codes.

Broadly, the latter object contemplates the
automatic locking of the punching apparatus
against g repeat operation before an intermedi-
ate operation is effected.

It is also one of the objects to provide a novel
and simplified machine for punching combina-
tional or single hole codes in a record medium.

Further objects of the instant invention reside
in any novel feature of construction or operation
or novel combination of parts present in the em-
bodiment of the invention described and shown
in the accompanying drawings whether within or

10

without the scope of the appended claims and 20

irrespective of other specific statements as to the

‘scope of the invention contained herein.

In the drawings:
Fig. 1 is a side view of the machine.

Fig. 2 is a detail view of the punching mecha- 25

nism.
Fig. 3 is a section along lines 3—3 of Fig. 2.
Fig. 4 is a section on lines 4—4 of Fig. 1.
Fig. 5 is a detail view of a locking means for

the punch operation with the parts shown in gy

locking position.

Fig. 6 is similar to Fig. 5 but with the parts in
release position.

. Fig. 7 is a section along lines T—7T of Fig. 1.

Fig. 8 is a plan view of the punches and upper 3 5

die block therefor.
Fig. 9 is a detail section along lmes 9—9 of

. PFig. 4.

Fig. 10 is similar to Fig. 9 but with the parts
in initial position.

Fig. 11 is g plan view of the code mdicating
dial.

Fig. 12 is a plan view of the feed regulating
dial.

Fig. 13 is a plan, detail view of part of the tape 45 '

feed control means.

Fig. 14 is & section along ]ines {4—I14 of Fig. 1,
and

Fig. 15 shows a portion of a perforated tape.

The machine comprises a base frame and 5o

housing 10 to the top of -which is hinged, by a
pin 11, a bell crank 12 (see Figs. 1 and 4). The
lower vertical arm of the lever 12 extends into the
interior of the base housing while the upper

horizontal arm of the lever lies above the top of 55




2

the housing.
arm is fastened & pointer 18 for indexing the in-
dications of a code indicating dial {4 (see Figs.
4 and 11). This indicating dial is part of an as-

sembly rigidly fastened to a vertical shaft 15

which is journaled in s hole provided in the boss
12’ near the free.end of the horizontal arm of

lever (2. Below dial 4, this assembly has a feed
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regulating dial 16 provided with radial notches
i1 in its rim (see Flgs 4 and 12) of lengths de-
pendent on the extent of feed to be imparted to
the tape P (see Figs. 1 and 15). Also part of the
assembly on shaft 15 1s a disk (8, below the dial
16, and from the bottom of which project con-
centric rows of spaced apart lugs 19 and 20. The
spacing between the lugs of each row is such as
to provide radial slots for receiving interposers
22 and fixing their location around the disk I8 or
in a circumferential direction. The outer lugs
19 of the disk 18 are formed with notches 20* to

receive & split spring ring 23. The outer ends of

the Interposers are formed with upwardly in-
clined edges 22’ so that when the split ring is
snapped into position within the notches 20’, it
wedges against the inclined 'edges 22’ to force the
interposers upwardly and inwardly, thus holding
the interposers in place. The inner ends of the
interposers are notched to receive the rim of a
washer 24 (also see Fig. 2) which is part of the
assembly fixed to shaft 15. The washer 24 com-

bines with the split ring 23 to fix the positions

of the interposers in a radial direction. A cir-
cular band 25 secured to the rim of disk 18, and
surrounding split ring 23 and the interposers 22,
forms part of the means for locking the machine

to prevent successive punchings of the same or -

adjacent character codes unless a special inter-
mediate operation is effected, as will be explalned
later.

To the upper end of shaft 16 is fixed a hand
knob 26 by means of which the operator may
rotate the shaft and the assembly carried there-
by. For retaining the rotatable assembly in ad-
Justed position, a spring actuated ball 27 is pro-
vided on the upper arm of lever 12 for coacting
with the feed regulating notches 71 of dial 6.
Ball 21 coacts with any of the notches 17 to im-

positively maintain the shaft assembly in its po-.

sition of adjustment.

Referring to Fig. 11, the indicating dial 4 is

inscribed at equal distances or equal indicating
steps or spaces with the characters and func-
tlons to be represented by code punchings in the
record tape P. As stated before, the tape is to
be punched for controlling a correspondence ma-
chine including a typewriter which may be of the
kind disclosed in Patent No. 1,777,055. In order
to enable the punch operator to distinguish the
characters that are on adjacent type bars of the
typewriter keyboard, these adjacent characters
are placed on dial 14 next to each other. In
addition to the character codes, the tape is to
be punched with control codes and paragraph
identifying codes. There are two sets of control
indications marked on dial 4, some being dupli-
cate indications, and adjustment of the dial to
bring a duplicate indication of either set of con-
trols to the index position deflned by pointer (3
will result in the punching of the same code.
Paragraph identifying indications are marked on

‘the dial within the segment designated as “Par-

agraphs.”

When successively punching adjacent type bar
characters or repeating the same character
punching, it is desirable to provide a greater

‘character is punched (see Fig. 15). -

2,218,567
To the free end of this horizontal '

than normal spacing between such successive
punchings for reasons previously explained. As
will be brought out later, the machine is locked
against successive punching of the same or ad-
jacent characters until an intervening operation
has been effected. This intervening operation is
intended to be accompanied by a skip feed of the
tape. To cause the skip feed to take place, the
operator adjusts dial 4 to bring the indication
SK within either control group to the pointer
13. The purpose of providing such duplicate skip
indications as well as other duplicate control in-
dications is to enable the operator to turn dial
14 through the shortest possible distdance to bring
a desired control or skip indication to the pointer
13. The control indications are abbreviated, for
convenience, and the various abbreviations desig-
nate the controls as follows: MI represents &
manual inseért code, SK s tape skip feed opera-
tion, EP an end of paragraph code, TAB a tab-
ular spacing code, SP a space bar code, CR a
carriage return code, SHR a lower case shift code,
SH an upper case shift code, and STR a start
read code,

Corresponding to each indication on dial 14 is
a notch {71 in the feed regulating dial (8 (see
Fig. 12), Thus, when an Indication on dial (4
is brought opposite pointer 13, the corresponding
notch (1 of dial 16 is brought to a feed control-
ling position. The length of each notch 7 is
determined by the extent of feed to be imparted
to the tape P following the punching of the code
representing the indication .corresponding to the
notch.

As indicated in Fig, 15, the successive charac-
ter representing codes on the tape are spaced
apart one step or a normal space, and there-
fore, the character-corresponding notches 11 are
marked in Fig. 12 as “1 space.” In Fig. 12, the
space value of every other notch 17 is indicated,
as by appending the value to the indication of
the code to which the notch corresponds. Thus,
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after an end of paragraph code punching, the -

tape is fed 11 steps or spaces.
that the skip notch within the control groups
has a “1 space” value while the skip notch with-
in the paragraph group has an “11” space value.

ing of a paragraph code. The paragraph notches
IT have only a “% space” value, which is not
sufficlent to completely separate the successive
perforations. Thus, in punching a paragraph
code, the operator successively effects a plurality
of repeat operations, each followed by a 14 space,
causing the series of paragraph designating holes
in one row to overlap and intersect, thereby form-
Ing in effect a single elongated hole at each index
position of the paragraph code. This is done in
order to provide sufficient time for the paragraph
code to be sensed and read out from the tape.
There is one interposer 22 for each indication
on dial 14 and each notch {7 on the dial 16. The
interposers are provided at their outer ends with
long dependent teeth 28, and those teeth on the
interposers corresponding to character indica-
tions are provided on their lower face with types
29 (see, particularly, Fig. 2) to print the conven-
tional character indication on the tape at the
bottom of the column in which the code for the
Successive
characters are represented on the tape by their
codes and the conventional interpretation thereof
printed in successive columns. Thus, the subject
matter punched on the tape may be read from

It may be noted -

45

~This latter skip notch is used after the punch-
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2, 213 5687 .
‘prints the interpretation of the c¢ode on the tape.

the interpretation of the codes along one edge

- of the tape, as indicated in Fig, 15:

Located along a radial line with respect to
shaft 15 is a column of ten punches 30 (Figs. 2,
4, and 8), one for each of the ten index positions

or perforation receiving positions in a tape col-.

umn. The various codes are designated by single
or combinational perforations in the ten index
positions. Thus, one or a combination of the
punches 30 is opera,ted to punch a column of the
tape with a code.

In adjusting the machine to punch a desired

ode the-operator turns knob 26 until the indica-

tion of the code on dial {4 registers with pointer
3. This positions the interposer 22 correspond-
ing to the code vertically-above the column of
punches 30.

Each interposer is formed with interposer or
punch-operating lugs 22¢ differentially arranged
along the length of the interposer in accordance
with the punches to be operated and the index

positions to be perforated for the corresponding .
' code.
column of punches, the interposer lugs of the.

When. an interposer is aligned with the

interposer will be located directly above the
punches in the corresponding index positions.
The punches are guided for vertically slidable
movemen. by guiding holes in the horizontal
flanges 31 and 32 of a U-shaped bar 33 (see Figs.
3 and 8), the 'base or vertical side of which is
rigidly attached to a block 34 secured .to the top
of base frame (0. Each punch 380 is formed, in-
termediate its length, with a vertically elongated

‘notch 35 through which a punch restoring bar

36 passes. Bar 39 is part of a lever 37 pivoted by
means of a pin 38 to the side of block 34. Inter-
mediate its length, lever 37 is provided with a

" horizontal tab 39 having a hole through -which

freely extends a screw 40 rigidly dependent from
the bottom of washer 24 of the rotatable as-
sembly fastened to vertical shaft 5. Carried
by screw 40 below tab 39 are nuts 41.

The entire assembly rigidly carried by shaft
15 is rotatable with respect to lever 2, but the
shaft and its assembly are mounted on the lever
for rocking movement therewith about hinge pin
{i. The lever 12 and the assembly carried there-
by are normally held at the clockwise limit (as
viewed in Pig. 4) by a coil spring 42 connecting
the lower vertical lever arm to the frame. In
this normal position of lever 12, the nuts 41
on screw 40 are abutting tab 39 of lever 37 to
maintain the latter in upper position. With
lever 37 in its elevated position, restoring bar 36
is acting on the upper shoulders of notches 35
in punches 30 to hold the punches in upper re-
stored position (see Fig. 3). Upon depression of

.lever 12 and the rotatable assembly carried there-

with by downward pressure on hand knob 26,
the nuts 41 on screw 40 move downwardly, away
from tab 39, permitting lever 35 and restoring
bar 36 to drop and. the punches to fall lightly
on the surface of the tape and rest thereon until
the interposer lugs 22a on the aligned interposer
22 strike the upper ends of one or more of the
punches and force them through the tape. As
the interposer in punch operating position moves
down, the lower beveled end of its long tooth
28 moves between a pair of prongs 33a¢ (Figs. 2
and 8) and positively alines the interposer and
locks it in alined. position with respect to the

punch column. This happens before the inter-.

poser lugs 22a strike the punches. As the
punches penetrate the tape, the type 29 of the
interposer, if corresponding to a character code,

.55 and 56 (see Pigs. 1 and 7).

3

The punches pass through the tape and into
alined die holes 44 of a lower punch die block
45 fastened to the top of base frame 10 (see Fig.
7). Upon the return stroke of lever 12, shaft
5 .and the assembly thereon rise, causing nuts

" 41 to engage tab 39 and restore lever 37 and

bar 36 thus stripping the punches from the tape
and returning the punches to normal elevated
positions. The upper surface of die plate 45
forms part of the supporting surface for the
tape P. To the right of die plate 45 (as viewed
in Fig, 7) is a plate 46 also fastened to the top
of base frame {0 and forming a supporting sur-
face for the tape as it is fed to the punches.
Fastened to the right end of plate 46 is an upper
guide plate 471 for the tape. To the left of the
guide plate 47, the plate 46 has two upright pins
48 for locating a removable bar 49 for pressing
on the surface of the tape to maintain it taut

during feeding. To die plate 45 is fastened an

upper guide plate 50 for the tape.
Record sheet or tape P is supplied in the form
of a roll carried by a spool 51 mounted between

the sides of a frame 52 secured to the right hand’

end of base frame 10 (as viewed in Fig. 1). A
handle §3 is provided on the spool shaft for
turning the spool when it is desired to rewind
the tape onto the spool. The tape is fed from
spool 51 through the passage between plates 46
and 41, underneath the weight bar 49, between

10

20

25

30

the punches and dies, over the die plate 45, .

and through the passage formed between the die
plate.and upper guide plate §0. After being led
past the latter passage, the tape is wound on a
take-up spool comprising the usual side flanges
The spool is
journaled on studs 57 and 58. Stud 57 is carried
by one side of a U-shaped frame 59 secured to
the left hand end of base frame I8 while stud
58 is at the front end of a shaft 60 which is ro-
tatably carried by the other side of frame 59.
Secured to the inner end of shaft 60 is a driv-
ing lever 61 provided at one end with a stud 62
and at the other end with an oppositely extend-
ing stud 63. Stud 62 fits into a hole in spool
flange 56 while stud 63 projects into a hole in
a ratchet disc 64 which is mounted for move-
ment about the same coincident axis as the take-
up spool and shaft 60. A spring 65 between
crank lever 61 and the bearing collar for shaft
60 normally urges shaft 60 and its crank lever
61 towards the flange 56 of the take-up spool,
thus maintaining stud 62 engaged with flange
56. The outer end of shaft 60 is provided with
a hand knob 66. By pulling outwardly on knob
66, shaft 60 and lever 6f carried thereby may

~ be retracted against resistance of spring 65, there--
by withdrawing stud 62 and bearing stud 58

from flange 56, leaving the spool free to be re-
moved from the machine. In a similar manner,

when inserting the spool, shaft 60 is retracted

to allow the spool to be positioned between studs
8§71 and 58, after which the shaft 60 is brought
forward by spring 65 to normal position for en-
gaging stud 58 and stiid 62 with the flange 56
of the spool. Referring to Figs, 1 and 7, a crank
handle 68 is mounted for rotation concentrically
with shaft 60 and the take-up spool. A hair
pin spring 69 secured at one end to stud 70 on
frame 58 and at the other end to a stud -T1 on
the crank handle 68 normally urges the crank
handle clockwise (Fig: 1). Handle 68 pivotally
carries a feed pawl 12, the nose of which is adapt-
ed to coact with the teeth of ratchet disc 64,

36 .
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ing pawl 13 for preventing reverse movement
of the ratchet disc. When the handle 68 is in
its rearmost position, the tail 72’ of pawl 12
is against the stud 70 which thereby holds the
pawl in a counterclockwise position (Fig. 1)
against the resistance of a spring 74 which is
urging the pawl nose against the ratchet teeth.
Pivotally connected to handle 68 is one end of
a feed control link 75 (Figs. 1, 13, and 14), the
other, forward end of which is formed with a
lower projection 716 (Fig. 1) resting on top of
the interposer carrying disc 18. The forward end
of link 75 is also formed with an upper horizon-

tally projecting tab 17T which rests on top of the

notched feed regulating dial 6. Thus, link 1§
is constrained by engagement of tab TT and pro-
jection 16 with dial 16 and disc I8, respectively,
to move up or down, at the front end, with the
rotatable assembly on shaft {5 during the ver-
tical movements of the assembly. Between pro-
jection 76 and tab 717, link 15 has a vertical, in-
termediate straight tooth portion 15’ adapted to
enter any of the notches (71 of dial (6. When
the bell crank lever 12 is in normal clockwise
position, the portions of dial 16 and disc (8
engaged with the forward end of link 15 are in
elevated position and have correspondingly
raised the forward end of the link. The angle
of the dial 16 is then such that a portion thereof
between consecutive notches 171 is straddled by
projection 16 and tab 771 of link 75 and the
tooth 15’ thereof is between two notches (7 and
against an uncut rim portion of dial {6. Link
15 is provided with a recess or notch 718 into
which a latch plate 79 is adapted to move. 'The
latch plate 19 is pivotally carried by a bracket
80 secured to the top of tape guiding plate 50.
Bracket 80 is provided with a vertical extension
8! (Figs. 7, 13, and 14) formed with a slot 82
open at its upper end and through which the
link 715 passes. Slot 82 serves as a guide for lim-
iting lateral movement of link 15. A spring 83
between the bracket 80 and latch plate 19 nor-
mally urges the latter clockwise to a limit de-
termined by engagement of the tail of plate 19
with lug 80’ of bracket 80 (see Fig. 14). When
link 15 is in rearmost, normally raised position,
the latching end of latch plate 19 intrudes into
notch 18 of the link and prevents forward move-
ment thereof. With link 75 in this retracted
and latched position, crank handle 68 is also at
its rearmost limit and the tail 72’ of pawl 12 is
against stud 70 so that the nose of the pawl is
disengaged from the teeth of ratchet disc 64.
Upon depression of the horizontal arm of lever
12 to effect punching, dials 14 and (6 and disc 18
are lowered and by coaction with portions 76
and 11 of link 75 force the forward end of the
link down, bringing the notch 718 of the link out
of engagement with latch plate 79. This per-
mits the link 75 and connected crank handle 68
to move forward under the influence of hair pin
spring 69. As a result, notch 18 of the link moves
to the right (Fig. 13) of latch plate 79 so that a
high, uncut portion of the link underlies the
latch plate, which, therefore, is now unable to
latch the link until the latter is returned to the
left.. Also, as handle 68 moved slightly for-
ward, the tail of pawl 12 withdrew from stud 70,
enabling spring 74 to rock the pawl nose into
engagement with the teeth of ratchet disc 64.
The force required to rotate disc 64 and the take-
up spool for feeding tape P is greater than the
force supplied to the ratchet pawl 72 by hair

-tion 81 of bracket 80 (see Fig. 14).

2,918,567 _
Also cooperating with the ratchet disc is a hold-.

pin spring 68. As a result, when pawl 12 en-
gages ratchet disc 64 the latter stops further
forward, clockwise movement of crank handle 68
and link 75. As dial 18 is depressed, its portion
engaged with projections 718 and 171 of link 15
moves angularly and by so doing, slides relatively
to the forward end of link T8 to bring the notch

5

{T Initially behind the tooth portion 1¥’, into

alinement with the latter. As this downward
movement of the dial {6 has also resulted in
releasing link 15 from latch 719 to enable spring 69
to move the link slightly to the right, the tooth
portion 15’ will enter the notch {T as the latter
is alined therewith. Link 15 is now in position
where it may be moved into the alined notch {1
to the closed end thereof, but this movement is
not effected until after the punch operation. As
explained before, as notch 11 corresponds to one
of the interposers 22, and therefore to one of the
codes to be punched, when the assembly on shaft
1§ was turned to bring a selected interposer into
punch operating position, the corresponding
notch #T was brought into position for coaction
with link 15 upon depression of the assembly.
As lever 12 is fully operated to effect punching,
the forward end or tooth 15’ of link 15 enters
the alined notch 17 ready to be moved to the
closed end of the notch. As a result of tooth
715’ moving into the notch 17, the assembly on
shaft 15 is locked against further rotation and
‘may not be shifted from its punch selecting
position until the tooth 715’ is withdrawn from
the notch 17 corresponding to the punch selec-
tion, and this is not done until after a paper feed
is effected following the completion of the punch-
ing operation. .

After the punching operation, lever 12 is re-
stored by spring 42 (Fig. 4), causing dial {6 and
disk 18 to rise. Disk I8 through engagement
with link projection 716 also raises the front end
of the link, but the link having moved forwardly,
its notch 78 is not in position to-be latched by
plate 79. As dial 16 rises, it returns angu-
larly to its previous position and in so doing
forces the tooth portion 715’ of the link, now
within the notch, to. move laterally. In the
raised position of the forward end of the link,
the lateral movement thereof is permitted by the
widened upper portion of guide slot 82 in por-
Since notch
18 is now ahead of latch 719, link 15 is free to
move forwardly. Now, with the assembly on dial
{5 returned to normal after the punching oper-
ation, crank handle 68 is rocked clockwise (Fig.
1) by the operator to move link 15 forwardly to
the limit determined by the depth of the alined
notch 17. During this movement of handle 68,
its pawl 712 acts on ratchet disk 64 to move
driving lever 61 and through the latter to rotate
the takeup spool, thereby feeding the tape P to
an extent determined by the depth of the noteh (1
into which the link 75 is moved. In this manner,
the extent of feed of tape P is determined by
the .depth of the notch 11 corresponding to the
code which has just been punched into the tape.

After the handle 68 has been moved forwardly
to the limit determined by the notch #7 in con-
trol position, the handle is retracted to its rear-
most, Initial position, in which pawl 12 is dis-
engaged from ratchet disk 64. Link 15, retracted
by handle 68. is latched by latch plate 719 in
initial position, thereby also latching handle 68
in initial position. In the rear, latched posi-
tion of link 75, its front tooth end 15’ is complete-~
ly out of the notch {1, ' As soon as the tooth end
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18’ leaves the notch, link T8 springs back later-
ally to its initial plane on which the tooth end
is out of line with any of notches IT of dial 186.
It may be noted that the take-up spool may be
rotated clockwise (Fig. 1) by turning knob 66
of shaft 60, which through drive 61 will turn
the spool and the ratchet 64 independently of
crank handle 68 and pawl 72.

The lower vertical arm of bell crank 12 ex-
tends into base frame 10 and its lower end is
located between adjustable-stops.88 (Figs. 4 and
9) which'limit the forward and return strokes of
the assembly carried by lever 12. ° Pivotally con-

‘nected to the lower arm of lever 12 is one end

of a link 88 which engages a pin 91 of a lever
92 by which a lever 86 is latched. Lever 96 piv-

otally carries an arm 88 provided with a plajen .

disk 89 (Fig. 7). When hand lever (2 is rocked
anti-clockwise, link 89 moves to the right (Fig,
4), rocking lever 92 clockwise to release lever 96
for clockwise operation by a spring 97. Lever 96
moves arm 98 upwardly to impel platen disk 99

. towards the type 29 of the interposer in punch-
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Ing position. When lever {2 is returned, link 89
is restored to the left, rocking a pivotally con-
nected lever 102 clockwise to replace lever 96
into latching engagement with lever. 92.

The imprint is effected through a length of ink
ribbon R threaded through a guide comb 105
(see Fig. 7) provided at the upper end of a bail
106 pivoted at 107 to a bracket 108 (see Fig. 4).
A rod 109 extends between the sides of bail 106
to stiffen the bail. One end of a spring 110 is

- connected to rod 109 and the opposite end to

link 89. In the initial position of the link, its
left end abuts rod 109, thereby keeping bail 106
in counterclockwise position with the ribbon
guide comb 105 retracted to hold and locate the
ribbon length threaded therethrough externally
of and to one side of the tape P. Thus, during
feed of the tape, the ribbon is remote therefrom
so as to expose the edge of the tape on which the
Interpretation of the punched codes is printed,
enabling the operator to read the printing inter-
pretation so as to check the accuracy of the tape
punching. Incidentally, the ribbon being remote
from the tape during feeding of the latter does
not tend to interfere with the tape feed or to
smudge the tape. Upon the forward stroke of
lever 12, link 89 moves to the right (Fig. 4) and
spring (10 causes bail {06 to rock clockwise,
bringing the comb {05 and the ribbon length

" to the right (Fig. 4) and above one edge of the
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tape P. The ribbon length moves above tape P
and between"platen wheel 99 and the type 29 of
the interposer in punching position before this
interposer completes its downward movement.
As the lever 12 completes its forward stroke and
the interposer lugs 22a are driving punches 30
through the tape, link 89 trips latch lever 92
from lever 96 causing the platen wheel 99 to
strike the ribbon length now between the platen
wheel and the type 29 on the active interposer,
thus causing printing of the character corre-
sponding to the code which is punched under
control of this interposer on the tape. On the

Teturn stroke of lever (2, the left hand end of

link 89 engages rod 109 to return the ribbon bail
to its normal, retracted position. . '
The ribbon is carried by a pair of spools 112,
{13 (see Figs. 1 and 4) journaled on a shaft 114
rotatably carried by bracket 108" The ribbon ex-
tends from one spool through a guide slot formed
in one arm of a lever 115, then over a suitable
guide means. and through guide comh 105, across

5

the guide comb and then downwardly and
through a slot in the other arm of lever (15 and
back to the other ribbon spool. Suitable connec-
tions are provided between link 89 and the rib-
bon spools for causing feed of the ribbon in one
direction upon each operation of hand lever 2,
Suitable means are also provided to reverse the
direction of ribbon feed. - o

To prevent a reépeat depression of léver (2 un-
less the rotatable assembly on shaft 16 has been
rotated at least two indicating steps, means are
provided to lock lever (2 against a second de-
pression- before such rotation of the assembly
is effected, 'The locking means comprises a ver-
tically disposed lever 132 (see Figs. 4, 5, 6, 9, and’
10) pivotally carried by the vertical arm of lever
12 by means of a.pivot pin 133. The upper end
of lever 132 is bent forwardly and horizontally to
provide a tab 134 formed with a hole seating a
ball 136 which is confined between the lower edge
of band 25 of the rotatable assembly and the top
136 of a plunger pin 181. The plunger pin is
slidably guided for vertical movement in the low-
er arm of lever 12 and is urged upwardly by a
coil spring (38 surrounding the pin. The lower
end of lever 182 is formed with a V notch 139
for coacting with a frame projection 140. The
parts 132 to (38 are mounted on and move with
the lever 12. Thus, in a normal clockwise posi-
tion of lever 12, the lever 132 and the pin 137 will
be in raised positions and the V notch 139 in the
lower end of lever 132 will be substantially clear of
the frame projection 140. Prior to a depression of

“lever 12 and with the parts in normal position,

lever 132 will be inclined about its pivot 133 with
one side of its V notch 139 just engaged with the
side of frame projection 140 as indicated in Fig.
10. As the lever 132 is in inclined position, its
upper tab 134 is holding ball (35 along a line
inclined with respect to the axis of pin {37, and
in this position of ball 186, it 1s to one side of
the central high portion of the head 136 of
plunger 137 and above the depressed beveled, an-
nular rim of the head 186. As the ball 136 moved
to this inclined position, spring 138 was per-
mitted to raise the pin 137 until the beveled rim

-of the head 136 of the pin engaged the ball and

forced it against the lower edge of band {25. As
pin {37 is thus in elevated positioniunder the
influence of spring 138, as permitted by the off
center position of ball {35, the lower end of the
vin is above the inclined top of the projection 141
of a lever 142 which is urged upwardly by a
spring 143. Now with the parts in this position,
lever 12 is free to rock counterclockwise (as viewed
in Fig. 4) fo- effect the punching and printing
operation. During this movement of lever {2,
the lever 132 moves downwardly and an inclined
edge of its lower V notch 139 cams against the
frame projection 140 to bring the lever 132 to a
central and vertical position (as indicated in Fig.
9). Not only does the lever 132 move downwardly
during counterclockwise action of lever 12 but
also rearwardly, or to the right, and similarly
the lower end of plunger pin (37 also moves
downwardly and to the right, thus disposing its
lower end directly above the top of projection 141
of lever 142, as indicated in Fig. 4. As lever 132
moved to its central vertical position, its upper
tab 134 brought wall 135 into alinement with the
vertical axis of the plunger pin (37, and the ball
during this movement rode up on the beveled
rim of the head 136 of pin 137 until it was cen-
tered on top of the high portion of head 136.
Because of this action of ball 135, aided by the
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fact that the lower edge of band 25 engaged with
the ball also has moved downwardly, the plunger
pin 137 is depressed against resistance of spring
138 and the lower end of the plunger pin acts on
the top of projection 141 of lever 142 to lower
the lever against resistance of spring 143.
Having operated the lever 2 counterclockwise
(Fig. 4) to effect the punching and printing oper-
ation.and as a consequence of which the plunger
pin 137 is now on top of projection 141 of lever
142 and the vertical lever 132 is now in central
vertical position, the operator permits spring 42
to returh lever 12 clockwise to its initial position.
During this movement of lever 12, plunger pin
138 moves clockwise so that its lower end moves
towards the left while lever 132 remains in its
vertical, centered position keeping the ball {35
on the high central part of plunger head 136. As
the lower end of pin 37 moves to the left, it
moves along the inclined top of projection 141 of

lever {42 until it passes the left edge of the pro-.

jection whereupon spring (43, which had been
previously stretched by the action of pin {37 in
depressing lever 142, is permitted to return lever
142 to its normal clockwise position. This brings
the left end of projection {41 behind and to the
right of the lower end of pin (37 which is pre-
vented from rising by the ball 135 now sitting on
top of the plunger head {36. Lever {41 of lever
142 is now behind the lower end of pin 137 and
the upper edge of the projection is higher than
the lower edge of the pin (see Fig. 5).

‘Lever 12 is now locked against a second succes-
sive depression because any attempt to move
lever 12 counterclockwise to effect the punching
and printing operation is prevented by the lower
end of pin 137 abutting the front edge of projec-
tion 141 of lever 142, Since the counterclockwise
action of lever 12 must result in movement of the
lower end of pin 137 towards the right (Fig. 5)
and since such movement of the lower end of pin
137 is now prevented by engagement with projec-
tion 141 of lever 142, it is clear that the lever (2
cannot be now rocked counterclockwise to effect
the punching and/or printing operation. In
order to unlock lever 12 for a second operation,
ball 135 must be first brought off the central
high portion of plunger head 136 and-to an in-
clined position above the beveled rim of the
plunger head. In this latter position of the ball,

spring 138 is free to raise the plunger pin (37 to-

an extent sufficient to bring the lower end of the
plunger pin above the top of projection 141 of
lever 142, so that the projection. 141 will no
longer be in the path of movement to the right
of the lower end of the pin 131, as indicated in
Fig. 6. To bring the ball 135 to this off center,
release position, the rotatable assembly on shaft
15 must be rotated at least two indicating steps.
Upon rotation of the assembly by turning hand
knob 26, the lower edge of band 25 acts on bhall
135 and through friction moves the ball in the
same direction as the direction of rotation of
the band. If band 25 is given only one indicat-
ing step of rotation, the ball 135 will still re-
main on top of the central high portion of
plunger head 136. It requires at least two indi-
cating steps of rotation of band 25 to bring ball
135 off the high portion of the head 1386 and
above and in inclined position with respect to
the beveled depressed rim of the plunger head.
As ball 135 is moved to an off center release posi-
tion by frictional engagement with the band 25,
the ball through its seat in the tab 134 of lever
132 rocks the lever to an'inclined position. Lever

. code
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132 is limited in its rocking motion by engage-
ment of one of the inclined sides of its V notch
139 with the frame projection 140, and accord-
ingly the extent of movement of ball 135 by band
25 is also limited in accordance with the extent
of movement permitted to lever 132.

In above manner, rotation of the assembly
carried by shaft (5 through a distance equal to
at least two indicating steps of dial {4 has re-
leased the locking means to enable lever 12 to be
rocked counterclockwise for effecting punching

.and/or printing. It is clear now that the same

character code or character codes having adja-
cent indications on dial 14 cannot be successively
punched in the tape by successive operations of
lever 2 unless an Intermediate operation is ef-
fected. The locking of the lever 12 against a
second operation after a character code has been
punched indicates to the operator that he is at-

tempting to repeat the punching of the same.

character code or the punching of a character
corresponding to & character on &
type bar adjacent the type bar to which the
previously punched character code corresponds.

.The operator will then rotate dial 4 to bring

either skip indication SK, within either set of
controls, to pointer 3.  In so doing, the dial is
rotated at least two indicating steps since the
closest distance between an SK indication and
the nearest character indication is two indicating
steps. This will therefore release the lever {2
for a second operation. The interposer corre-
sponding to the SK indications has no punch
actuating lugs nor any type, and depression of
the assembly on shaft {5 with an SK indication
in index position will not result in punching or
printing. - However, with the SK indication in
index position, a notch (7 of feed regulating dial
16 will be in position for coaction with feed con-
trol link T8 (see Figs. 1, 13, and 14) and the re-
ciprocation of crank handle 68 will cause a feed
of the tape determined by the length of the lat-
ter notch 11. The length of the aforementioned
SK indications corresponds to one space (see Fig.
12). In above manner, after the punching of a
character code the lever 2 is locked against op-
eration until the rotatable assembly has been
moved at least two steps. In accordance with
this plan of operation the operator will operate
the machine to effect an infermedia.te tape feed
equal to one space (see Fig. 15) before the suc-
‘cessive punching of the same character code or
an adjacent character code.

In perforating the tape with paragraph identi-
fication codes, an intermediate skip between the
repeat punchings of the paragraph perforations
is not desired as these perforations at each in-
dex, position of the code must overlap to form,
in effect, one continuous long perforation. Ac-
cordingly, after each -operation of lever 2 to
punch a paragraph identifying code, the oper-
ator will turn the-assembly on dial 15 two steps
in either direction and then return the assembly
to the same paragraph indication and repeat the
punching. This is done until the paragraph code
has been punched in succession about six times

to form one long perforation at each index posi-

tion of the paragraph code. The operator will
then move the assembly to bring the SK indica-
tion within the paragraph segment to the pointer
13.. Depression of the assembly will not result
in printing or punching, but will bring a long
notch 17 of dial 16 to feed controlling position,

~and operation of crank handle 68 will cause a
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long feed of the tape following the punching of a
paragraph designation.

It may be understood from Figs. 4, 7, and 15
that one half the width of the tape is punched
during one run of the tape through the machine.
The other half of the tape may also be punched
to provide desired control and character codes by
reversing the tape and sending it through the
machine with its reverse surface facing upwardly.
The interpretation of the codes on this reverse
surface will be on the opposite surface of the
interpretation of the codes on the other half of
the tape.

While there has been shown and described and
pointed out the fundamental novel features of

the invention as applied to a single modification.

it will be understood that various omissions and
substitutions and changes in the form and de-
talls 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 in-
dicated by the scope of the following claims.

What is claimed is:

1. In combination, means to punch record ma-
terial with various indications, means automati-
cally effective after a punching operation to pre-
vent repeat punching, means to feed the material
variable amounts past the punching means, feed
regulating means having different fced regulat-
ing positions, in each of which the feed regulating
means coacts with a part of the feeding means to
determine an amount of feed to be givcn to the
material by the feeding means, and means oper-
ative upon shifting of the feed regulating means
from.one of the feed regulating positions to an-
other, suitable feed regulating position for ren-
dering the repeat preventing means ineffective,

2. In combination; punching means te punch
coded designations in record material, a recip-
rocatable carrier, a shaft mounted thereon for
rotation and for common reciprocation there-
with, a feed regulating device fixed to the shaft,
punch interponent means fixed to the shaft, ro-
tative adjustment of the shaft adjusting the
punch interponent means for selective coaction
with the punching means and jointly.adjusting
the feed regulating device, material feeding means
controlled by the feed regulating device for vari-
ously feeding the material in accordance with the
adjustment of the feed regulating device, recip-
rocation of the ecarrier causing the interponent
means to operate the punching means in accord-
ance with adjustment of the interponent means,
and means for preventing a successive operation
of the punching means before a predetermined
rotation of the shaft has been effected following
a punching operation.

3. In a punching machine; punching means to

perforate a record sheet with designations, desig-
nation selecting means, operating means to effect
operation of the punching means under control of
the selecting means to punch the sheet with se-
lected designations, feeding mechanism for the
sheet, a manual actuator for the feeding mech-
anism operable separately from the aforesaid op-
erating means, means detaining operation of the
actuator prior to a punching operation, and
means operable as an incident to the punching
means for releasing the detaining means to enable
the actuator to be operated for feeding the sheet
after a punching operation.

4. In a punching machine, punchmg means to
perforate a record sheet with designations, mech-
anism to feed the sheet after a punching cpera-

tion, a manual actuator for the feed mechanism,
variable feed regulating means settable in ac-
cordance with the extent of feed to be effected
following the punching operation and normally
out of correlation with the actuator, operating
means operated separately and apart from the
aforesald actuator for effecting operation of the
punching means to punch the sheet with a desig-
nation and, as an incident to the punching opera-
ticn, bringing the feed regulating means into cor-
relation with the actuator for governing the ex-
tent of feed effected by the actuator after ‘the
punching operation.

5. In a punching machine._means to punch %
record sheet with designations, designation se-.
lecting elements selectively settable in punching
control position, a feed regulating element .rig'ldly

7.

10

15

paired with each selecting element to be set in

a feed control position coincidentally with the
setting of the paired selecting element in punch-
ing control position, feed means for the sheet
including a part adapted to interfit and coact
with the feed regulating element in feed control
position for determining the extent of feed to be
imparted to the sheet following a punching op-
eration, and operating means effective. at the
beginning ¢f its operation to cause the said part
to interfit with the feed regulating element in
feed control position so as to aline the paired
selecting element in - punching control position
and prevent the paired elements from being dis-
placed out of their respective control positions,
and effective during continued operation to effect
operalion of the punching means under control
of the selecting means in punching control posi-
tion,

6. In a punching machine; means to punch a
record sheet with designations, feed means for
feeding the sheet after a punching operation
and including a feed control part, feed regulat-
ing means including a feed regulating element
adapted for coaction with said part to determine
the extent of feed imparted to the sheef by the
feed means, said element being transversely dis-
placed from said feed control part prior to a
punching operation, and means to operate the
punching means to punch the sheet and, as an
incident to the punching operation, transversely
moving the feed regulating element into coacting
position with respect to sald feed control part.

7. In a punching machine; means to punch a
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record sheet with designations, feed means to *

feed the sheet after a punching operation, feed
regulating means comprising. a rotatable disk
having feed regulating notches of different depths
in the rim and selectively settable by rotation of
the disk into a feed regulating position, sald feed
means having a part adapted to -move into the
selected notch to determine feeding operation to
the extent depending on the depth of the notch,
said selected notch being normally out of line
with the sald part, means for mounting the disk
for bodily rockable movement, and operating
means for operatig the punching means and, as
an incident to the punching operation, rocking
the disk to bring the selected notch into line with
the said part so as to enable movement of the
part into the notch,

8. In a punching machine, means to punch a
record sheet with designations, a plurality of
designation selecting elements, each reciprocat-
able from and back to a home position to cause
operation of the punching means to punch a
different designation, means automatically op-
erating caused by reciprocation of any said se-
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lecting element as an incident to the punching
operation and effective after the latter selecting

element has been restored to home position for

releasably preventing a repeat reciprocation
of the sald active selecting element, and means
to render the preventing means ineffective,

9. In a punching machine, means to punch a
record sheet with designations, a plurality of
designation selecting elements, s common operat-
ing device to operate the punching means under
control of any selected one of the said elements,
a latch engageable with the common operating
device and operable as an incident to the punch-
Ing operation for releasably preventing repeat
punching under control of the same or an ad-
Jacent selecting element, and means for releasing
the latch from restraining effect on the common
operating device.’ -

10. In a punching machine, means to punch
& record with indications, selecting means mov-
able across the punching means to select different
indications to be punched, reciprocatable means
to effect punching of the selected indications, a

latching device to latch the reciprocatable means

against repeat operation after one reciprocation
thereof, and means operated by movement of the
selecting means across the punching means for
releasing sald latching device from the recipro-
catable means to enable the latter to perform o
successive reciprocation.

11. In a punching machine, means to punch
& record sheet with indications, a rotatable inter-
poser contrivance including a plurality of spaced
punch interponents, each for causing the punch-
ing of a different indication, g latching device
including a pair of interengageable elements
normsally disengaged from each other, means to
reciprocate the interposer contrivance to effect

2,213,567

punching of a selected indication, means op-
erated by reciprocgtion of the interposer con-
trivance for causing the aforesaid elements to
interengage and thereby to latch said con-
trivance against a repeat reciprocation, and
means connected to the contrivance and operat-
ing, as an incident to rotation of the contrivance
in making a new selection, to release the elements

‘from latching interengagement.

12, In a punching machine, means to punch
a record sheet with indications, means to select
different indications to be punched, a common
manual device operable to effect punching op-
eration after selection of any indication, means
to prevent a repeat operation of the manual de-
vice, and means to release the preventing means
as an automatic incident to & new selection being
effected by the selecting means.

13. In a punching machine, means to punch
& record sheet with designations, s plurality of
desighation selecting elements, each reciprocat-

- able to cause punching of a different designation,

means to feed the sheet a variable extent after
a punching operation, feed control means vari-
ably settable prior to and independently of op-
eration of the feed means for coacting, accord-
ing to its setting, with a part of the feed means,
during operation of the latter, to determine the
extent of feed to be imparted to the sheet by
the feeding means, means automatically prevent-
ing repeat punching after restoration of the active

&
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selecting element, and means operable as an

automatic incident to the making of g change

-In the setting of the feed regulating means for

releasing the preventing means.

ALBERT W. MIILS.
- FRANK J. FURMAN.
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