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- UNITED STATES PATENT OFFICE.

JOHN SELLERS BANCROFT AND MAURITZ C. INDAHIL, OF PHILADELPHIA,

PENNSYLVANIA,

' ASSIGNORS TO LANSTON MONOTYPE MACHINE COMPANY, OF PHILADELPHIA, PENN-

- SYLVANIA, A CORPORATION OF VIRGINIA.

KEYBOARD PERFORATING-MACHINE.

No. 883,376.

Specification of Letters Patent.

- Patented March 31, 1908,

 Application filed January 30, 1904, Serial No. 191,389. Renewed August 19, 1905. Serial No. 274,965,

To all whom, it may cohcem: |
~Be 1t known that we, Joun SELLERs BAN-
CROFT and Mauritz C. INDAHL, citizens of

the United States, and residing at Philadel-

phia, in the c‘ount}i of Philadelphia and State
of Pennsylvania, have invented certain new

and useful Improvements in Keyboard Per-
- forating-Machines:

_ and we do hereby declare
the following to be a full, clear, and exact
description of the same, reference being had
to the accompanying drawings, forming
part of this specification, and to the figures

- and letters of reference marked thereon..

15

. 20

30

- This invention relates to a keyboard actu-
ating mechanism for record strip, perforat-
Ing
rality of punches or operating

objects to provide a system whereby the
characters may be distributed on the keybank
according to any desired plan, irrespective of
the space value or other characteristics inci-
dent -to -the relative -arrangen
punches:or other devices; to render the key
movement easy and its action rompt and

- effective;to insure a full action of the devices
“designated  and controlled by each key and

prevent interference; and, generally, fo im-

the machine as a whole.

- To these ends the invention -cdnsists:in the

-novel combinations; constructions and ar-

35

-~ tion of the said invention—Figure 1 1s a

40

- 45

-rangements of parts and mechanisms herein-
after fully described, the novel features being
| thirty one

pointed out in the appended claims.

~In the accompanying drawings illustrating

a-preferred form of embodiment and adapta-

sice elevation, partly in section, of a, portion
of a record strip perforating machine with

~the new key action applied thereto. HKig. 2

is a front elevation of the punch actuating
mechanism including the punch bars,
actuator frame, the motor therefor and the
system of interponents. Fig. 3'is a detail

view of a portion of the line measuring mech-

anism with the stop bars for admeasuring

- 1ts advance movements. Fig. 4 is a detail

o0

‘view showing the elements of the permuta-
system through which the motion of

tion :
each key is transmitted to the inter onents
or interponent controlled thereby. 1g. 5 18
a sunilar view illustrating the valve actuating

devices for the motor. -

'f

a.

ement of the.

punch

and other machines employing -a plu- |
_ devices con-
‘trolled from a bank of keys, and it has for its

prove the construction and arrangement of | _
| . present improvements, which have to do
‘with the actuating system

| .

record strip

~with thirty two punch bars,

indicate the same parts. .

The invention is illustrated as applied.and
used 1n connection with the perforating,
measuring and indicating mechanism of the
perforating machine of Patent 60
No. 654,115, as a substitute for the control-
ling and actuating mechanisms with their

Similar numerals in the several figures . 55 )

multitude of valves, pistons, cylinders, etc.

It will suffice for present Furpo_ses to iden-
tify certain of the principal elements of the 65
prior machine which are retained, such asthe

paper feed, represented by the paper-tower 1

and - actuating bar. 2; the line measuring

| mechanism, represented by the units whee

3, units-rack carrier 4, stop-bars 5 and motor 70

cylinder 6; the indicator mechanism repre-

sented by the justification-scale carrier 7 and
its gearing 8; and the perforating mechan-

1sm represented by the series of punch-bars

‘Iine measuring 75

9. The escapement of the line
by a cam lever

mechanism may be actuated

10 and the resetting devices by a special key

and valve. after the manner described in Pat-
ent No. 828,449 of August 14, 1906, the justi-
fication indicator being connected with the 80
line measuring mechanism as in either of the
before mentioned patents. = o
- As an aid to a clear understanding of the

‘therefor, it may 85
be well to state that the sommercial ma-

chines constructed under the patent herein-

before mentioned are each equipped with
punches, for producing the per- =
signals in the record-strip; and 90
one of the latter
being without a punch. Of these punch-
bars, sixteen represent space value, hence
are coupled to the series of stop-bars 5, and -
of this number one has no punch, one corre- 95
sponds with the justification-space key or
keys, and fourteen represent different de-
grees of adjustment for the die-ease. This
series of punch-bars is herein denominated
the space value group. Of the
sixteen punch bars, fourteen represent. de-
grees of adjustment for the die-case in a d1-
rection transverse to the first and two corre-

spond to the justification-designation sig-
nals. ,' R
~ In forming the type-signals in the record
strip it is necessary that at least one punch

bar of the space-value group should be

forations or

105

remaining 100
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Brought into action, to impress the normal

space-value of the type upon the measuring
evices, and in most instances two punch
bars are required, representing degrees of
motion on intersecting lines for locating the
matrices of the die-case opposite the casting
point, one of said punch—gars being selected
from the space-value group and the other
from the non-space-value group. The se-
lection and operation of the punch bars, to
produce the great variety of signals desired
15 effected by the actuating 'and control sys-
 tem intermediate the punch-bars and the
keys, each of the latter representing a dif-
ferent type and producing the signal corre-
sponding thereto. #. -
The punch bars of the space value group
are each provided with
lever 12 connected to one of the stop-bars 5,

]

19

15

22
versed, as compared with Patent No. 654,115
the bars 5 are notched, as at 13, for the pas-
sage of the units-rack stop, the portion above
the notch-intersecting the path of the units-
rack when the punch-bar is elevated.

29 |
. Located in proximity to and supported to

reciprocate parallel with the series of punch-

bars is the punch actuator 14, represented as
a plate formed with two transverse slots or
30 _
vided with cylindrical or other shaped guides
17 working in bearings on the frame. The
upper guides 17 are bored out to receive lim-

11INg SCTEWS
minate in pistons 19 working in cylinders 20,

the latter constituting the motor. Both cyl-

inders communicate through pipes 21 with

the port 22 of a valve chest 23, Fig. 5, the

latter containing a slide valve 24 and ex-
haust port 25. The actuator 14 is provided
with lugs 26 for engaging the paper feed ac-
tuator bar 2, and the cam lever 10, so that
at each reciprocation the paper feed and es-

40

capement of the measuring mechanism will

be operated.

Each
set or stud 27 projecting within and nor-
mally occupying the upper section of one of
the openings 15.16 in the actuator 14, and
opposite each punch-bar is an interponent
28 or 29, held normally removed from the
actuator but adapted to be interposed be-
tween the latter and the stud 27. The slots

45

50

or openings 15 and 16 in the actuator merely
represent intervals between two opposite:|

directly

i,
" moving surfaces, the one actin
upon the studs 27 of the punch-bars, to
move them in one direction, and the other
acting through the interponents, when in
60 position, to move them in the opposite direc-
tion. A singleslot presenting two oppositely
located bars would suffice for this purpose,
but for convenience and economy of space
two slots are preferred of which the lower 15
6o

are numbered 28 and those of the other

ranged a series of longitudinally movable
‘bars 34 properly spaced and supported and

pins 11 engaging &

and as the motion of the latter is thus re-

‘with a permutation or selecting lug 53.

openings 15—16, in different planes and pro- |

18 while the lower guides ter- |

‘thus arranged each key bar represents.a key

punch bar 9 is provided with an off- | and each interponent bar an interponent,

receives the studs 27 of the space-value ! the interponent 29 1s

883?376

gréup of punch ba,rs, and- the ﬁpp'ei'" 16 the

‘studs of the non-space value group, or vice
versa.

- To distinguish the two groups of
interponents those of the space-value group .
70
group 29.. | . - -
"The keys 30 of the keybank aré in the
form of bell-crank levers pivotally supported
on rods 31:in an inclined frame 32, their
horizontal arms carrying finger pieces 33.
For convenience the keys are disposed In
lines and columns although any other ar-
rangement or relative disposition 1is per-
missible. Beneath the keyframe 32 1s ar-

75

80

guided at one end on the frame 35 and at the
other upon a series of pivoted links or tum-
blers 36 mounted upon a shaft 37. The bars
34, one for each key, are preferably formed 1n
two longitudinal sections, united, as by a rib
and seat 38 to cause them to move together,
the upper section provided with a lug -39
opposite its key lever and the lower section

90

85

-

Beneath and parallel with the series of
key-bars 34 is a series of interponent bars 41,
one for each interponent 28, and connected
to the latter through a pin 42, lever 43, link
44 and lever 45. The interponent 28 s
formed upon or carried by one end of a rod
46 resting upon a cross bar 47 attached to
frame 48, the opposite end of said rod being
pivotally attached to lever 45. A spring 49
may be attached to the lever 45 to retract
the latter and withdraw the interponent
from engagement with its stud. Extending

95

100

transversely of and between the two series

of interponent bars 41 and key bars 34 1s a

series -of pairs of transmitter bars 50 equal 105

‘in number to the interponent bars. KEach

bar 50 is mounted upon a rock-shaft 51 and
is received between shoulders 52 carried by

one of the series of interponent bars. As
'11(

hence to transmit motion from any key to
any interponent it is only necessary to pro-
videé its key bar 34 with a shoulder or pro-
jection 53 in position to engage one of the
transmitter bar 50 coupled with the inter-
ponent bar 41 of the desired interponent.
The selection and operation: of the imter-
ponents 29 of the other, a non space value
roup, is effected through a second series of
ey bars 54 provided with permutation
shoulders 55.° Each bar 54 is pivotally con-
nected to one of the links or tumblers 36, so
as to partake of the movements of its key
bar 34, and its shoulder 55 is in position to
engage one of a transversely arranged series
of transmitter bars 56 each of the latter in
turn engaging a lug or shoulder 57 on one of
a series of interponent bars 58. In this case
carried by a rod 59 13

11¢
121

12.
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69 on bar 70 to which

35

40

45

-1 front of said shoulder

00

55

60

65

provided with
tion to engage a shoulder

spective of its locat; .
remalins to be seen how the selected punch-

~shift valve 24 and uncover
‘admitting pressure in the motor cylinders to

thjse -oppdsite_ .end .is pivbtaﬂy
to 1ts bar, as at 60, Kig. 4, the rear endsof

the key bars 54 being guided ‘upon a plate

61 and engaging a lever 62 to which a refract.-
Ing, spring 63 is attached. '

Kach bar 54 is connected and respends to
one key,

1ts permutation shoulder 55 :

ponents 29. A laterally movable bar 64

66 on each kev bar
54, when the latter is moved by-its key, and

serves to cushion the key action as well .as

to insure the return of the key bars.

place any one.or more of the punch-

ars 1n operative connection with the actus-
tor, by the depression of a single key, irre-
E}cati@ﬂ in the keybank, and it

bars are moved to perforate the stri
erate the connected mechanism.
ponents rest normally in
the actuator 14 so that a
ment will bring them into

and op-
very slight move-

Each of the second series of key ba_rs 54

carrles in addition to its permutation shoul-
der 55, a shoulder 67 engaging a transmitter

upon a shoulder
is pivoted the motor
tripbar 71.  Thus when any key is depressed
motion is transmitted to the trip bar 71

68, :the latter in turn acting

whose rear or free end passes through the.
rests upon the

opening in actuator 14, and ,
lower.bar so that it will vartake of the mo-
tions of the actuator. Wp '

of trip bar 71 stands opposite a shoulder or
lug 72 on one arm of a pivoted lever 73, the

other arm whereof earries an adj usting screw

74 engaging the stem of slide valve 24. |
Above the trip bar 71 and Intersecting its

path 1s arranged a pivoted latch 75 provided

with a shoulder 76 normally resting upon a
shoulder 77 on lever 73 but adapted to drop
~when the lever is
moved to uncover the port 22. Thus when-
ever a key istdepre'sse(r to advance its inter-
ponents into engagement with the actuator,
the trip bar operates through lever 73 to

advance the actuator and the selecteéd punch
bars. At the same time the latch engages
shoulder 77 on lever 73, to vetain the valve in
1ts open position after Jaressuré upon the key
has been removed and the key returned to
initial position. As the actuator advances it

- carries the trip bar 71 above the lug 72 into

engagement with the latch 75 and uﬁon the

completion of the stroke, disengages the latch _

from its retaining shoulder 77, thus releasing

a spring 65 is arranged in Posi-

The inter-
close proximity to

operative relation
- to the actuator and punch-bars.

hen at rest the end |

and each interponent bar 58.to one |
Aransmitter 56, so that by properly. locating
59, any key may be |
coupled with any one of the series of inter-

i

1.
the.parts will return to initial position ready

action of the latter

connected or :thrown out
‘movement: of

‘pletion of

‘ments, to wit,

latch and a trip,

port 22, thereby ;. 3. In a

{

!

connected | to move under :the pressure.on its stem,
.- 1o close port 22

aided, if desired by, a spring
and open exhaust port 25 to. the motor, when

for the operation of the next key. It will be

‘noted that by this arrangement the key op-

erates merely to.couple the selected. puneh-
bars with the motor and. inaug ,
by setting :its eontrol
valve; that the motor is automatically dis-
of action. by the
a member-driven thereby, to
wit, the actuator, and that the movement. of

the actuator automatically -moves ‘the ;trip
out of engagement with the valve
_ Iifting it a
“I'he mechanism as thus far described is COIM-~ |
Eetenb to

ive lever by
ove the lug thereon. This is con-
ducive to quick and easy action of the keys
and insures a full stroke of the punch bars;

moveover, the movement of the actuator in-
-augurated by the depression of a key inter-
Pposes a barrier to the movement of all inter-
ponents other than those: controlled by the
‘depressed key, thereby

preventing interfer-
gey be:depressed; ac-
intentionally before the -eom-
the punching operation and the
return of the actuator. '

ences should another
cidentally or

- Having thus described our invention.what

we claim 'as.new and

| desire to-secure by Let-
ters Patent, is:—

scribed, the combination of the following ele-

devices for said motor including. & retaining

actuator; and a series of keys -operatively

‘connected: with the interponents for. selec-
tion, and with the motor control devices . for
inaugurating its action. =

2. In a perforating machine such as.de-
scribed, the. combination. with the. punch-
bars, actuator, motor, nterponents and keys,
of a valve controlling the motor,: actuating
devices for shifting said valve, a latch for re-
taining the valve in shifted position, and a
trip for said latch coupled with the actuator
and operating to release the. valve by the
movement and at the end of the stroke of said
actuator. = | B |

scribed the combination of the following ele-

ments, to wit;: a plurality of punch-bars;. an,

actuator provided with a motor; a series of

a

urate the

1. In aperforating machine such.as de-

a series of punch bars; an ac-
‘tuator therefor; a series .of .Interponents
Intermediate the actuator and the punch-
bars; a motor for the. actuator ; controlling

péI‘fﬂrating machine such as.de-

70

75

" 80

85

90

95

100

the latter coupled with .the

106

110

115

controllablé interponents intermediate. said

punch-bars and  actuator: a series of. keys

coupled with the interponents: .a motor
valve; settin .
for shiftin 't;ﬁe valve; a latch coupled. with
the Valve‘%ior retaining

trip bar movable with

the shifting lever 73 so that the valve is free | ator.

devices coupled with the keys.

it 1n position; and a
trg 1 the actuator to release
the latch and- permit the return of the actu-

125

130
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60

‘geries of interponents, of & va
the motor, a shifting lever for the valve, a

seribed provided with

4. In o perforator such as described the
combination of the following elements, to
wit; an actuator provided with opposed en-
gaging surfaces and & motor; a plurality of
punch-bars each with an ofi-set located inter-

L]

mediate the opposed surfaces on the actuator;:

5 series of interponents, one for each punch-
bar, adapted to enter between its oti-set and

the engaging surface of the actuator; a con-
trol valve for the motor governing the pres-

sure and exhaust in the latier; -a lever engag-
ing said valve and provided with a shoulder;

o latch engaging said shoulder when the |

valve is moved to admit pressure 10 the mo-
tor; and & trip engaging said lever io shitt
the velve, and connected to move in unison
with the actuator for operating the latch to
release the valve _ '-

5. In a perforsting machine such as de-
seribed, the combination with the actuator,
its motor, a plurality of punch-bars and a

1

ive controling

latch for retaining the valve in shifted post-
tion until withdrawn, and & trip-bar engag-
ing o lug on the valve lever for shifting the
vaive, and moved by the actuator to dis-
engage said trip-bar from the valve lever and
to enpage and release the lateh. ‘

8. %n s perforating machine such as de-
seribed, the combination of the following
elements, to wit, a plurality of punch-bars;

wmmln

o measuring mechanism provided with an
‘escapement and admeasuring devices; con-

nections between certain of the punches
and the admeasuring devices; an. setugtor
coupled with the escapement devices for op-
the latter; an interponent interme-
diate each punch bar and the actuator; &
motor for the actuator; control devices for
said motor: end s series of keys coupled with
the interponents and the motlor “control
devices. R .

7. In o perforating machine such as de-
seribed the combingation of the following ele-
ments, to wit; an actustor in the form of a
plate provided with a transverse opening; &

series
off-set of less width than

+

the opening 1n gal

()

plate and projecting therein: aseries of mier-

ponents separately movable transvergely of
the actuator and supported in proximity to
the opening therein in position to enter be-
tween the offsets on the punch-bars and one
wall of the opening; a motor for the actusa-
tor; a control valve for the motor; and keys
controlling the interponents snd acting upon
the control valve to inaugurate the action of
the motor. ' |

8. In o perforating machine such.as de-
_ an actuator, & Mmotor
therefor, s plurality of punch-bars, and a
series of interponents, the combination there-
with of the following elements, to wit, &

series of interponent bars, one tor each inter | -

‘of punch-bars each provided with an.

seribed provided with a series of punches

il

punch-bar ofisets and
tor control devices located

523,376 N

ponent; & pamllel series of key-bars; &
series of keys each coupled to one of the key-
bars; and a series of transmitter bars extend-

ing transversely of the mterponent and key-

bars, each of said transmitter bars engaging
o shoulder on one of the interponent bars and
being in turn engaged by 2 permutation
shoulder or shoulders of any one or more of

the key bars. o | o
0. Tn a perforating machine such as dec-i
and

measuring and indication mechanism, the

70

79

combination of the following elements, 10

wit: a series of punch-bars, ¢coOmMprising two
aroups of which one represents space-value

and has its members connected to the ad-

measuring devices of the line measuring
mechanism; an actuator for the punch-bars;
s, notor with control devices for tﬁe actuator;
o series of interponents for each group of
punch-bars; a series of keys; a plurality of
key-bars one for each key and rovided with

&0

85

permutation or selecting s oulders; two

series of interponent bars, one for each group
of punch-bars; and two series of transmitter
bars, one fur each series of interponent bars.

10. Tn a perforating machine such as de-
seribed the combination of the following ele-
ments, to wit; a series of key levers; a series

of keybars; a series of interponent bars par-
“allel with the key-bars; & sevies of transmit-

ter-bars situated between-the key bars and
‘nterponent bers; permutation lugs on the

key bars engaging the transmitter bars and

lugs on the mterponent bars engaged by the
transmitter bars; a series of inberponents,
one for each interponent bar and connected

to the latter: & series of punch bars; and an

‘actuator for said series of punch dars.

11. In a perforating machine such as de-

seribed the combination with the series of

punch-bars, the actuator therefor axd the
motor and conirel devices for said actuator,

of a series of keys for controlling saic mnfer-

ponents; two series o1 kev-bars of which one

of each series is coupled with the same key;
two series of interponent and transmitier

bars, one for each series of key-bars; and con-

nections between sach interponent bar and
one of the series of inferponents.

12. In a perforating
scribed, the combination with the series of
Eunch—bam provided with off-sets or shoul-
ders, the reciprocating actuator provided
with an opening for the reception of said ofi-
sets and & motor for said actuator, of the mn-
terponents supported in proximity to the
actustor in position to enter between the
the actuator; the mo-
| on the side of the
actuator opposite the mterponents, and o
trip bar movable in unison with. the interpo-
nents and projected across the actuator to
set<in action the motor control devices.

13 In a perforating machine such as de-

oC

95

106

103

110

115

machine such as de-

120

125

130
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scx;_ib_ed provided with an interponent select- ! elements; to wit, a series

ing and motor actuated punching mechan-
ism and in combination therewith, a key-
boara ¢ontrol mechanism provided with two
distinct selecting and actuating mechan-
1sms intermediate the keys and the inter-

ponents, each of said mechanisms including

a sertes of interponent bars, transmitter bars

and permutation keybars, the latter -con-

nected 1n pairs, one of each series, to move in
unison, and a plurality of keys each engaging

¥ -

- a key-bar of one series.

15

20

- 30

- 39

40

45

14. In a perforating machine such as de-
scribed the combination of the following ele-
ments, for controlling two or more interpo-

nally reciprocating key-bar connected to a

link or tumbler and provided with a selecting |

or permutation projection or shoulder; a key

engaging said key-bar; a transmitter engaged

by the permuter projection on the keybar;
an interponent bar engaged by said trans-

‘mitter; a second keybar coupled with and

partaking -of the movements of the said link
or tumbler; and a permutation projection on
the second keybar operating through a trans-
mitter upon a second interponent bar. -

~15. In a keyboard mechanism for a, perfo-
rating machine such as described, the combi-

‘nation with the interponent and transmitter |
bars and the key lever, of a longitudinally
~reciprocating sectional keybar, omne section |

carrying the connection for the keg' lever and
the other the permutation member for en-

gaging the transmitter and interponent bars.
16. A permutation ‘keybar for the key-.

board ‘mechanism of a perforating machine

~such as described, divided longitudinally into

two sections separably interlocked one of
sald sections provided with means for engag-
ing the key lever, the other section carrying
the permutation member or members.
17. In a punching machine such as-de-

'scribed,' the combination of the following |
elements, to wit; a plurality of punch bars

~each provided with an off-set or engaging

o0

~ corresponding

55

60

shoulder, the latter disposed in' different
planes to designate different groups; an ac-
tuator common to all the punch bars and

Fi'ovided with a shoulder or engaging surface |

for each group; a plurality of interponents,

one for each punch bar, disposed in groups
to the offsets or engaging

shoulders of the punch bars; a series of keys
and a plurality of selecting and actuating
mechanisms intermediate each key and the
members of each group of interponents.

18. In. a punching machine such as de-
scribed, provided with a series of keys, a plu-

rality of actuating mechanisms controlled by
- said keys, and a plurality of groups of inter-

ponents whose members are separately con-

trolled through said actuatin

nents from a single key, to wit; a lenﬁitudi—‘ .'

-scribed, provided with a.series
trolled d1::31;1110h.€_as,,.a,pa,per feed and registering
1

. mechanisms, | where
the combination therewith of the following | couplec

F
Ia
a

actuator

jyrovided “with. control devices; a
paper fee

connection coupled with the ac-

group of punch bars.
19. In a,punchini machine. such as de-
scribed provided with a paper feed, register-

'Ing and indicating mechanisms, and a series

of punches the combination of the following
elements, to wit; a series of punch bars; a
motor driven actuator; selecting interponents

‘Intermediate the actuator and punch bars: a

series- of keys controlling the selection . of

punch bars; paper feed and register escape-
| ment connections coupled with the actuator:

and admeasuring devices coupled with cer-
tain.of the punch bars. ., -~
20. In a punching machine such as de-
of key con-

and indicating mechanism, the combination
of the following elements, to wit: a series of

nents; paper feed and. re%ister escapement,

connections coupled to t

representing dimensioning signals; and an' in-
dicator connection coupled with the punch

bar representing justification sfp&ce signals.

- 21. As a new article of manufacture a sec-
tional permutation key bar, one section pro-

vided with engaging means for the actuating
| device and the other with engaging means for

of punch bars; an

85

) tuator; an escapement connection coupled
‘with the actuator; and a series of admeasur-
1ng devices coupled to the members of one.

70

75

80

85

punch bars; an actuator; selecting interpo-

90

_ | e actuator; ad-
measuring devices for the register and indi--
cator coupled to certain of the punch bars

95

100

the actuated device and means for detachably -

connecting sald sections, whereby, by a sub-

stitution of interchangeable members a sec-

tion appropriated to a given actuating device

[ may be coupled with a section appropriated

to any one or more of a series of actuated
devices, or a section appropriated to a given
actuated device may be coupled with a sec-
tion appropriated to any one or more of &
series of actuating devices. I

22. In a punching machine such as de-
scribed the combination of the following ele-
ments, to wit: a plurality of groups of punch
bars; an actuator; a plurality of interponents,

‘one for each-punch bar; a series of keys; and

105

110 -

115

means for coupling the interponents of each

group of punch bars to any of the keys, said
ermutation
systems for each group of punch bars.

- 23. In a punching machine such as de-

means including independent

scribed provided with a series of keys and a
plurality of groups of punches and'in combi-

| nation therewith a plurality of control mech-
anisms intermediate the keys and groups of
Isms In- 125

punches, each of said control mechanisms in-

cluding independent permutation systems

.]y any key  of the series may ‘be
with any punch in either group.

120
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24. In a punching machine such as de- | rate permutatior systems each perfaining to
scribed the combination of the following ele- | a group of punches. - -_
ments to wit:—a plurality of groups of JOHN SELLERS BANCROEFT.
punches; a plurality of interponents, one for ~ MAURITZ G INDAHL——"
5 each punch; a series of keys; and means for | Witnesses: - -
coupling said keys and interponents, the - MoRTIMER A. JONES,
same including two independent and sepa- . JosgPH B. CHURCH.
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