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To all whomy it may Conceri.: -

Be it known that I, OSKAR ZERKOWITZ, a
subject of the Emperor of Austria-Hungary,
residing at 155 Little Horton Lane, Bradford,
in the county of York, England, have invent-
ed new and useful Improvements in and Re-
lating to Jacquard-Card-Punching Machines,

~of which the following is a specification.
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In jacquard-card-punching machines op-
erated electrically the whole card has hith-
erto been punched at a single stroke, and inas-
much as each hole requires its own electric

- circuit and connections these machines are
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complicated and expensive. .
This invention has for its object to punch
the cards in longitudinal rows, as against the

ordinary treadle-machine, in which the card

is punched in cross-rows. . . |

The main principle on which the improved
machine is constructed is well known and in-
volves the employment of a metallized paper,

uapon which the pattern is set out, electrical

terminals and solenoids being arranged in

connection therewith to operate the respec-
tive punches or not, according to the deter-

mined design.

It will be understood that if the whole card
is punched by one stroke, as is generally ef-
fected, the electric terminals upon the design
mustcover a whole weft-field. For example,

if the card to be punched has eight longitudi-

" nal rows and sixty cross-rows such a card
- would necessitate the employment of four
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that the terminals should be arranged at a.

~ corresponding in number to the number of
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hundred and eighty electric terminals upon.
‘the design, one by the side of the other. Aec-

cording to the apparatus which is the subject
of the present invention, however, only sixty

terminals, for example, are required, Inas- |

much as only the longitudinal rows are
punched at one operation. 1t 18 necessary

distance apart from one another equal to the
width of, for example, eight squares—that is,

the longitudinal rows on the cards.

- Theimproved machine consists of two main
parts—namely, an electromagnetic appara-
 tus for punching the cards and an apparatus

by which the electric circuits are completed

or broken in accordance with the design.
" The invention is illustrated in the accom- |

panying draiings, in which—

" Figure 1 represents a partial vertical see-
tional side elevation of the punching appa-
ratus provided according to the invention. 55
Fig. 2 -is a partial vertical sectional fromt
elevation on the line z v, Fig. 1. Iig.31s a
front elevation of the apparatus for complet-:
ing and breaking the electric circuits, an
Fig. 4 is an end elevation corresponding to 6o
Fig. 5. | -
As illustrated in the drawings, the sliding
| frameb1s provided with longitudinal series of" -
| punches T—for example, sixty in number—
corresponding with the number of holes to be 63
punched in one longitudinal row of the card.
‘This sliding frame B is mounted upon two
cuide-rods I, respectively secured upon each
‘side of the frame of the machine, and is ca-
pable of being moved vertically thereupon by 7o
!"'-means of the eccentric P and connecting-rod
‘Q. The eccentric P is mounted upon a
| counter-shaft P’, arranged beneath and par-
allel to the sliding frame B, being suitably
carried in bearings in the side frames of the 75
machine. - | - _
- Above each of the punches T a bolt Sis
‘arranged, serving as a support for an electro-
magnet B, provided with two movable cores
K’ K? one core, K', being suspended by a 3o
thread X from a fixed bracket K° while the
otherisfree. Thesliding frame I3 1s recessed
‘at B', and grooves s s’ are provided within
‘which the bolts S_may slide. Underneath
the bolts S a bar M is arranged the length of 35
the sliding frame B and is capable.oi move- |
ment in a horizontal direction upon two guide-
rods Z, sliding within holes:bored at each end
of the sliding frame B. The bar M is pro- .
vided at each end with a pin H, which en- go
ocages within a slot provided in bracket C. -
Theslots provided in the brackets Carecrook-
| ed—that is to say, their direction changes.
The direction at the topisvertical. Itisthen
oblique and inclines toward the sliding frame 95
B, being finally vertical. With these three
parts of the slots of the brackets C correspond
three periods in the downward movement ot
the sliding frame B. Previous to the down-
ward movement of the:sliding frame B the 100
metallic design is connected with the termi-
| nals, Ifthereisnocoloruponapartorsquare
of the design, the electric circuit through it
is eompleted and the corresponding solenoid
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K within the same ellemb is energized and |

both cores K' K? are magnetized. The first
period corresponding to the movement of the
pins H in the first part of the slot of the
brackets C comimences. The sliding frame
B moves downward, both cores bemn' at rest,
core K' hanging by the thread X, core IK? be-
1ng no longer in front of the rldﬂ'e Or projec-
tion M, Whleh 1s provided on the upper part
of the bar M. Thesecond period correspond-
ing to the oblique direction of the pins H
within the slotsof thebrackets Ccommences,
the bar M being caused to advance tewmd
the sliding frameB Inasmuch, however, as
the core K2 does not pass downwardly, the
bolt S remains at rest and is not moved over

itspunchT. The third period corresponding

to the final movement of the pins I in the
slots of the brackets C commences and no
punching of the card results. Should, how-
ever, color be found upon a pmtleular part

or square of the design, the electric cireuit

would not pass throuwh the solenoid and the
core K*would remain upon thebar M in front
of the ridge or projection n, so that in the
second pe11ed of movement of the sliding
frame B corresponding to the movement ef
the pins H in the center of their slots the bolt

S would be advanced into a position imme-

diately overits punch T, and in the final third

period of movement of the sliding frame the

punch would be operated to pierce a hole in
the card. When the sliding frame B moves
upwerd and the bar M movesoutward, it en-
gages with a projection a behind the bolt D,
thus causing it to return to its original pOSl-
tion. |

Upon the guide-rods F a presser-foot D is

- motinted, so as toslide thereon, such presser-
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foot lymﬂ' parallel to the ehdmﬂ' irame.3 and
being provided with holes d eemeldent with
those provided in the sliding frame for the
reception of the punches T. This presser-
foot D is connected at each side by means of
a connecting-rod R with the connecting-rod
Q; and a Splral spring i 18 interposed, so that
a spring-pressure may be exercised by the
presser- -foot upon the card during the punch-
ing operation.

Upen one side of the sliding frame B a cas-

‘ing A’ is provided for the reeeptlon of the

ea,rds to be punched, and a receptacle A?is
provided upon the opposite side, into which

- the cards may pass in the opelatmn of the

55

machine after being punched.

. The feed of the machine is effected accord-

6o

inﬁ* to the number of lIongitudinal rows in the

'earde, so that in this case the cards are fed
forward eight times by means of the eccen-

tric-cam J, Wthﬂ is arranged upon spindle J’,
mounted in the frame of the machine, and
upon this spindle a ratchet - wheel L. is se-

eared, by means of which periodic motion is

communicated by the connecting-rod N from
an eccentric mounted upon the shaft P’, pre-
viously referred to. The eccentric-cam J has

eight steps or graduations to feed forward the |

Y

~dropping in front of it.

698,347

respective.-cards the 'eorrespendiﬂ'g number
of times by means of a sliding pusher-plate
V, which is constantly pressed toward the ec-

centric-cam by means of aspring, which is not

shown in the drawings. The eccentric-cam
is so shaped that in its periodie rotary move-
ment the sliding pusher-plate retires momen-
tarily from beneath the casing A’, whereby
one card 1s allowed to drop in front of 1¢,

and immediately thereafter this card is
pushed forward until the first longitudinal
row of holes is reached, and this movement
1s repeated eight times until the sliding
pusher-plate V is again caused by the eccen-
tric-cam J to retire to permit of another card
In the further move-
ment of the pusher-plate the perforated card
is forced forward and passes into the recep-

tacle A* If instead of one card more than
one is required Lo be punched at the same
time, the pusher-plate V may be made of a
coz.respondmw thickness, so as thereby to per-
mit of more than one card dropping in front
of it, and in such a case the casing A’is set

at a eorre5pond1n0‘ higher level.

Thedesign 8, Fig. 3, dlawn upon metallized
paper is at the commenoement of the opera-
tion rolled within the holder 3, arranged par-
allel to the eylinder 1, whenee 1t 1S bleuﬂ'ht
round the eylinder and pressed thereon by
means of india-rubber bands 4, running over
pulleys5,6,and 7. From the eyhnder the met-
allized paper passes into the holder 3', ar-
ranged parallel to the cyiinder. Beneath the
helder3’ and also parallel to the cylinder 1 a
terminal-holder 22 1s slidably mounted, and
the terminals 9 are mounted thereon, so as to
beinsulated fromoneanother. Theterminal-
holder rests at each end in bearings 12 in a
sliding frame, and at one end of the frame a
roller 23 is mounted in such a position as to
make contact with an eccentric-cam 15,whiech
is secured upon a shaft 1561, mounted in the
machine-frame, upon which shaft is also se-
cared a ratchet-wheel 16, to whieh motion
is communicated by means of a pawl 18, se-
cured to a lever 17, and a rod 19, the latter
being connected with a crank or eccentric
on the main driving-shaft. In order to pre-

' ventithe design from being scratched by the

terminals, Lhe terminal - helder 22 is lifted
from the design by means of the lever 10
and rod 24, which latter is connected with
an eccentric on the main shaft and is oper-
ated each time the circuit is to be completed
and drawn down again after the ecompletion
of the circuit is effected. The terminals 9
are arranged, as before stated, at a distance
apart from one another equal to the total
width of the eight squares or parts of the
design—that is to say, corresponding to the
number of the longitudinal rows on the cards.

At the left-hand side of the eylinder and

secured to it is a ratchet-wheel 2, which is

provided with very fine teeth and is operated

so that the eylinder may be rotated through
a very small angle corresponding to oné weft
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square after a whole row of h{jles- has been
previously punched by the completion of the
electric circuit eight times.

in such a manner that the eccentric-cam 1o
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causes the terminal-holder 22 to move longi-
tudinally eight times from one square to an-
other in the same line.
however, the terminal-holder returns to its
original position by the action of the compres-

sion - spring 25, which presses against the

frame carrying the bearings 12, within which
the terminal-holder 22 is mounted, the nose
20 of the eccentric-cam 15 thereby forcing
the terminal-holder so that the ring 21 at the
opposite end strikes against the lever 14,
mounted upon the spindle upon which the

ratchet-wheel 2 and the cylinder 1 are se- |
‘cured, and by means of the pawl 11, mounted
upon the lever 14, the eylinder 1 is rotated to

an extent corresponding . to the pitch of one
tooth, and thus the next weft-row of the de-
sign is brought before the terminals. |

What I claim as my invention, and desire

to secure by Letters Patent, is—

1. In a card-punchi g_machine,'the Ga.mbif'_

nation, with a vertically-slidableframe, and a

series of punches carried by the said frame;

of a vertically and horizontally slidable bar,

a series of slidable bolts arranged side by side
in the said frame and operating to couple the

said punches to it when moved over the said

punches, and a series of electrically-controlled

cores for connecting the said bolts with the

said bar, substantially as set forth.

ot .
. .

2. In a card-punching machine, the combi-
nation, with a vertically-slidable frame, and a
series of punches carried by the said frame;
of a bararranged to one side of the said frame,

‘guides constraining the said bar to move hori-

zontally and vertically, a series of slidable

- Dbolts arranged side by side in the said frame
- and operating to couple the said punches to 1t
when moved over the said punches, a series of

cores arranged in holes in the said bolts and

normally coupling them to the said bar, and
e_]-e_et]f'ic GOntl’Olling. dEViees for preventing the

said cores from moving vertically with the
said bar when required, substantially as set

- forth. : |

50 _
-+ nation, apunching mechanism consisting of a

~ Dbolts within said frame, a bar having a move-

- ment transverse to said sliding frame, solen-
oids and cores to respectively connect said
bolts and bar, means for reciprocating said
sliding frame, a receptacle forthe cards to be.

55

3. In a card-punching machine, in combi-

sliding frame, punches and punch-operating

- punched, a pusher-plate for carrying forward

6o

the lowermost card therefrom, a stepped cam
operating said pusher-plate, and means for

rotating said stepped cam for progressively

- moving the card forward to punch the respec-

tive rows of holes; and ecoOperating electric

selecting apparatus for energizing said cores,
substantially as described. o

4, In'a card-punching machine, in combi-
‘nation, a punching mechanism consisting of a

This is effected

Previous to this,.

bolts within said frame, a barhaving a move-
ment transverse to said sliding frame, solen-

oids and two cores for each solenoid, one of -
said cores serving to respectively conneet said
bolts and bar; and a cooperating electric se-

lecting apparatus for energizing said cores,
substantially as described. -

5. In a card-punching machine, in combi-

‘nation, a punching mechanism consisting of a

sliding frame, punches and punch-operating

70
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sliding frame, punches and punch-operating -

bolts within said frame, a bar havinga move-

ment transverse to said sliding frame, a ridge

80

provided on said bar, solenoids on said bars

and cores within said solenoids, said cores

lying in front of said ridge when the respec-
tive solenoids are deénergized for.connecting

the bolts to the bar; and a codperating elec-

tric selecting apparatus for energizing said

| cores, substantially as described.

6. In a card-punching machine, in combi-

nation, a punching mechanism, the punches.
of which are respectively controlled by solen-.
oids and cores, and a cooperating electric se-
lecting apparatus for energizing said cores,
‘consisting of a support for the design, which
design is marked out into conductingand non-

conducting surfaces, a series of terminals

normally lying in contact with said design,

9o
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said terminals being spaced apart a distance

equal to the number of rows of holes to be
punched, means for effecting relative . pro-
oressive movements between said terminals
and design corresponding . to the number of

100

rows of holes to be punched, and electric eir-

‘cuits within which said terminals and cores
are respectively connected, said circuits be-

ing completed by the said terminals when ly-

ing on the econductive parts of said design,
substantially as desceribed. - -

7. In a card-punching machine, in combi-
nation, a punching mechanism, the punches

of which are respectively controlled by solen-
oids and cores, and a codperating electric

selecting apparatus for energizing said cores
consisting of arollerfor the said design which
I'is marked out into conducting and non-con-
dueting surfaces, a series of terminals nor-
‘mally lying in contact with said design, sald
terminals being spaced apart a distanceequal

to the number of rows of holes to be punched,

means for effeciing relative progressive move-
ments between the terminals and the roller

carrying the design, said movements corre-
sponding to the number of rows of holes to
be punched, and electric cireuits within which
said terminals and cores are respectively.con-
nected, said circuits being completed by the
said terminals when lying on the conductive
parts of said design, substantially as de-
seribed. | N o
8. Ina

card-punching machine, in combi-

L ]

oids and. cores, and a codperating electric

| selecting apparatus for energizing sald cores

consisting of a roller for thesaid design,which

nation, a punching mechanism, the punches.
of which are respectively controlled by solen-

105
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is marked out into conducting and non-con- ! mally lying in contact with said design, said

ducting surfaces, a series of terminals nor-
mallylying in contact with said design, said
terminals being spaced apart adistance equal
to the number of rows of holes to be punched,
means for effecting relative progressive move-
ments between the terminals and the roller
carrying the design, said movements corre-
sponding to the number of rows of holes to be
punched, and electric circuits within which
sald terminals and cores are respectively con-
nected, said circuits being completed by the

sald terminals when lying on the conductive

parts of said design, and means for rotating

-said roller after said progressive movements,
- substantially as described.

9. In a card-punching machine, in combi-
nation, a punching mechanism, the punches
of which are respectively controlled by solen-
olds and cores, and a codperating electric
selecting apparatus for energizing said cores
consisting of a roller for the said design which
18 marked out into conduecting and non-con-
ducting surfaces, a series of terminals nor-
mally lying in contact with said design, said
terminals being spaced apart a distance equal
to the number of rows of holes to be punched,
means foretfecting relative progressive move-

‘ments between the terminals and the roller

carrying the design, said movements corre-
sponding to the number of rows of holes to

- be punched, and electric circnits within which

35
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sald terminals and cores are respectively con-
nected, said circuits being completed by the
sald terminals when lying on the conductive
parts of said design, and means for lifting the
terminals off the design before each of said
progressive movements, substantially as here-
inbefore described.

10. In a card-punching machine, in combi-
nation, a punching mechanism, the punches
of which are respectively controlled by solen-
oilds and cores, and a codperating electric se-

lecting apparatus for energizing said cores
consisting of a roller for said design which is

marked out into conducting and non-con-
dueting surfaces, a series of terminals nor-

“mally lying in contact with said design, said

50
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terminals being spaced apart a distance equal
to the number of rows of holes to be punched,
means for giving to said terminals progress-
ive movements corresponding to the number
of rows of holes to be punched, and electric
circuits within which said terminals and cores
are respectively connected, said circuits be-
ing completed by said terminals when lying

on the conducting parts of said design, sub- |

| ‘stantially as described.

Go

11. In a card-punching machine, in combi-
nation, a punching mechanism, the punches
of which are respectively controlled by solen-
oids and cores, and a cobperating electrie se-
lecting apparatus for energizing said cores
consisting of a roller for said design which is

-marked out into conducting and non-con-

}

terminals being spaced aparta distance equal
to the number of rows of holes to be punched,

sald terminals being carried within a sliding
frame, a stepped cam for giving to said slid-
ing frame progressive movements correspond-
ing to the number of rows of holes to be
punched, and electric circuits within which
sald terminals and cores are respectively con-
nected, said circuits being completed by said
terminals when lying on the conducting parts
of said design, substantially as deseribed.
12. In a card-punching machine, in combi-
nation, a punching mechanism, the punches
of which are respectivelycontrolled by solen-
oids and cores, and a coOperating electric se-
lecting apparatus for energizing said cores
consisting of a roller for said design which is
markedout into conducting and non-conducs-
Ing surfaces, a series of terminals normally
lylng in contact with said design, said termi-
nals being spaced apart a distance equal to
the number of rows of holes to be punched,
sald terminals being carried upon a rod
mounted within a sliding frame, a stepped
cam for giving to said sliding frame progress-
ive movements corresponding to the number

of rows of holes to be punched, and electric
circuits within which said terminals and cores

are respectively connected, said circuits be-
ing completed by said terminals when lying
on the conduecling parts of said design, and
means for partially rotating said rod carrying
sald terminals to lift said terminals from the
design before each progressive movement of

the sliding frame, substantially as deseribed.

13. In a card-punching machine, in combi-
nation, a punching mechanism, the punches

~of whieh are respectively controlled by solen-

olds and cores, and a cooperating electric se-
lecting apparatus for energizing said cores
consisting of a roller for said design which is
marked out intoconducting and non-conduct-
ing surfaces, a series of terminals normally
lying in contact with said design, said ter-
minals being spaced apart a distance equal to
the number of rows of holes to be punched,
said terminals being carried uponarod mount-
ed within a sliding frame, a stepped cam for
giving to said sliding frame progressive move-
ments corresponding to the number of rows
of holes to be punched, and electric cireuits
within which said terminals and cores are re-
spectively connected, said ¢ircuits being com-
pleted by said terminals when lying on the
conducting parts of said design, and means
for partially rotating said rod carrying said
terminals to lift said terminals from the de-
sign before each progressive movement of the
sliding frame, and a lever-and-pawl device
for rotating said roller after said progressive
movements, said device being operated by
means of a boss on the rod carrying said ter-
minals, substantially as deseribed.

14. In a card-punching machine, in combi-

dueting surfaces, a series of terminals nor- i nation, a punching mechanism, the punches
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of Whmh are respeebwely eontmlled by %olen-,

10

oids and cores, and a cooperatmw electric se-
lecting apparatus for energizing sald cores |
conmsbmﬂ* of a roller for said design whichis:

marked outmto eonductmﬂ' and non-conduct-
ing surfaces, a series of termmals normally

the number of rows of holes to be punched,

said terminalsbeing carried uponarod mount-
- ed within a slldmn‘ frame, a stepped cam for
- giving tosaid shdm o frame progressive move-

lying in contact with said designm, said ter-
- minals being spaced apart a.distance equ al to

| ments corresponding to the number of rows

5

20

of holes to be punched, and electric circuits:

within Wthh said terminals and cores are re-

spectively connected, said circuits being com-
parts of said design, and means

termmalq to lift sald termma,ls from the de-

~ sign before each progressive movement of the
o slldmn' frame, and a lever-and- pawl device

-~ for rotatmﬂ' sa1d roller after said progressive

13
-~ minals, and a spring - to return said sliding
frame to 1ts first posmon substantlall y as de--

means of a boss on the rod carrying said ter-

N s(,rlbed

30

15, In a card- punehlnﬂ machme in combi-

pleted by said termmals when lying on the
- conducting
- for pa,rtlally rotating said rod carrying said

'movements said device being: operated by

nation, a punching mechanism COIlSlbtlI‘l” of

a slldmﬂ* frame, punchesand punch-operatm o

bolts Wlthm said frame, a bar carried by said

 frame, means for giving to said bar a trans-
verse movement on Lhe movement of said
‘sliding frame, solenoids and cores to respec-
-'twely connect said bolts and bar; and a co-

~operating electric selecting apparatus foren-

40

. ergizing said cores consmtmfr of a su pport for
g the deswn which design is marked out into

conduetmﬂ' and non- eonduetlnn‘ surfaces, a

- series of termmals normally ]ymﬂ' in contact

-~ with said design, said terminals being spaced
~apart a dlsta,nee equal to the number of rows

- of holes to be punched ‘means for e
relative progressive movements between sald

fecting

~ terminals and design corresponding to the
~ number of rows of holes to be punched, and
. electrie circuits within which said terminals
~and cores are respectively connected, said cir-

50 cmts bemﬂ completed by the sald ter'mmals |

5

when lying on the conductwe pa,rts of smd de- -

sign, substantially as described.
16 In a card-punching machme in combi-

bolts in said frame, a bar having a movement

_transverse tosaid sliding frame, olen01ds and
cores to respectively eonnect said bolts and

bar, a main shaft, means connected to said
mam shaft for 1*ec1pmca,tmﬂ' said sliding

frame; and a codperating electric selecting
__ appa,la,tus for energizing said cores coneust-

ing of a support for the design, sald design

'bemn* marked out in non-conduecting and con-
.duetmn surfaces according to the pattem of

the eard terminals in contaet with said de-
sign, a stenped cam for giving to said termi-

punched in the card, and means connected
with said main shaft for rotating said cam,
substantially as deseribed.

- 17. In a card-punching machine, in combi-
nation, punching mechanism consisting of a

'shdmn* frame, punches and punch-operating

bolts in said frame, a bar having a movement
transverse to sald sliding frame, solenolids
and cores to respectively connect said bolts

‘and bar, a main shaft, means connected to

said main shaft for reciproeating said sliding

frame and for progressively feeding the cards

under the punches;and a coopemtlnﬂ* electrie
selecting apparatus for energizing said cores

| conmstlun‘ of asupport for the deswn said de-
sign being marked out in non- (,onductmcr and

eonduetmfr surfaces according to the patuern

of the cd,rd ferminalsin contact with said de-

sign, a stepped cam for giving to said termi-
ual& progressive movements of a mumber

corresponding 1o the rows of holes to be

punched in the card, and means connected

with said main shaft for rotating said cam,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presenee of
two subscribing witnesses.

OSKAR / ERKOWIT?’
 Witnesses:
JOHN ATKINSON,
FREDK. HAMMOND.

nation, punching mechanism conmstmcr of a
sliding frame, punches and punch-operating
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.nals progressive movements of a number |
--(,orrespondmw to the rows of holes to be
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