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UNITED STATES

PAaTENT OFFICE.

HARRY HARDWICK, OF PIIILADELPHIA, PENNSYLVANIA.

JACQUARD CARD-PUNCHING MACHINE.

SPECIFICATION forming part of Letters Patent No. 553,783, dated January 28, 1896.
Application filed March 5, 1894, Serial No, 502,431, (No model.)

To all whony it may concern.: :

Be it known that I, HARRY ITARDWICK, a
citizen of the United States, residing in Phila-
delphia, Pennsylvania, have invented certain
Improvements in Jacquard Card-Punching
Machines, of which the following is a specifi-
cation.

My invention relates to machinery for
punching the cards used in the Jacquard
mechanism of a loom, the object of my in-

vention being to so construct such a card-

punching machine that cards for producing
special fabries requiring a peculiar manipu-
lation of the warp-threads can be punched
without the exercise of the care and skill on
the part of the attendant which are demanded
in punching such cards upon an ordinary ma-
chine. This object I attain in the manner
hereinafter set forth, reference being had to
the accompanying drawings, in which—

Figure 1-is a'longitudinal section of suffi-
cientof a card-punching machine to illustrate
my invention. Fig. 2isa sectional plan view
of the same on the line 2 2, Fig. 1, on a some-
what smaller scale and with slight structural
modification of unimportant features.. Fig.
3 is a sectional plan view of an alternating
key-block for the machine, and Fig. 4is a lon-
gitudinal section illustrating a modification.

A represents the base of the cutting-ma-
chine provided with suitable guides for the
cards, which arefed through the machine by a
succession of short forward movements so as
to present successive portions of the card to
the action of a row of punches B suitably
guided in openings in said base-plate, and in
an upper sliding block D carried by rods D/,
to which vertical reciprocating motion is im-
parted at intervals by mechanism common in
this class of machines.

Suitably guided in the slide-block D are a
series of bolts ¢, the intier ends of which ter-
minate in line with a series of openings b
formed in the slide-block D for the guidance
of the upper ends of the punches, each of
these bolts being acted upon by a spring o/,
tending to project it so as to withdraw its in-
ner end from the corresponding punch-open-
ing b, so that unless the bolt is pushed in-
ward so as to project into said opening and
over the top of the punch said punch will not
be depressed on the downward movement of

L:he sliding block, and hence will fail to form

‘an opening in the card, those punches only

acting upon the card which are locked to the
sliding head by reason of the projection of the
inner ends of the bolts @ over the upper ends
of the punches. -

Usually the outer ends of the bolts ¢ ter-
minate in keys to be manipulated by the at-
tendant; butin preparing the cards for weav-
ing certain classes of fabrics requiring a pe-
culiar manipulation of the warp-threads—
such, for instance, as ingrain-carpet fabrics
using more than the usual set of four warp or
weft threads—the cards are not punched in
the regular way—that is to say, taking the
eight squares of a pattern-card representing
the eight holes punched in the card by the
row of punches B certain colors may be
punched wherever they appear. TFor in-
stance, if a certain color covered the entire
eight squares of the pattern-card the whole
of the eight keys would be depressed and a
complete row of openings would be formed
in the card; but in punching for cértain other
colors certain of the holes would have to be
omitted from the card. Forinstance,in the
case of one of these latter colors covering the
entire eight squares of the design alternate
keys only—say the first, third, fifth and sev-
enth—would have to be depressed, so that

only four holes would be formed in the card’

in this row. - This is well known to those
skilled in the art of card-punching.

" When the attendant in charge of the card-
punching machine has to bear in mind that
in punching the card for a certain pattern be-
fore him some of the colors are to be punched
full—that is to say, wherever they appear in
any square of the design—while others are to
be punched only as regards certain squares
of the design and not as to others, extreme
care and attention are required; and even with
the exercise of the utmost care mistakes are
likely to occur, which are not apparent until
the loom is put to work and a piece of the
fabricis produced. The aim of myinvention,

therefore, has been to so modity the construe-

tion of a card-punching machine that the pro-
duection of cards for the special kinds of fab-
ric alluded to can be effected with the exer-
cise of nomore care and skill on the part of the
attendant than would be required in punch-
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ing the cards for an ordinary fabric where
every color was to be punched full—that is
to say, wherever it appeared upon a square of
the design. With this object in view I, by
preference, discard the usual plan of forming
the keys directly upon the bolts which lock
the punches to the sliding head and provide
for use in connection with said sliding head
and its locking-bolts two or more key-blocks
each having the full complement of keys,each
preferably acted upon by a spring %, only a
portion of the keys of each block, however, be-
ing ““active” keys,the othersbeing ““ dummy”
keys, the depression of which will not effect
the operation of their corresponding locking-
bolts. For instance, in Fig. 2 the four keys
f of the block G (the first, third, fifth and
seventh) are active keys, which when de-
pressed will effect a corresponding movement
of their respective locking-bolts «, while the
four keys f' (the second, fourth, sixth and
eighth) are each dummy keys, being shorter
than the keys f. Hence the depression of
these keys will not have the effect of render-
ing their corresponding locking-bolts opera-
tive. The cards are run through the machine
while this key-block is being used and are
punched in the regular way—that is to say, by
depressing a key for each color to be punched
wherever said color appears upon a square of
thepattern. Thiswilleffectthe proper punch-
ing of the cards for those colors which should
only be partially punched, but it will only ef-
fect a partial punching of the cards for those
colors which are to be punched full. Hence
after the cards have been run through the
machine the key-block G is removed and an
alternate key-block, I, Fig. 3, is substituted
therefor. Inthiskey-block II the keys &, (the

“first, third, fifth and seventh,) which in the

other key-block, G, were active keys, -are
dummy keys, and the keys 7/, (the second,
fourth, sixth and eighth,) whichin the block G
weredummy keys;areactive keys. Thecards
are now again passed through the machine in

‘regular succession and are again punched for

suech colors as are to be punched full, or for
the partial punching of other colors, so that
the punches which failed to act upon the cards
when the latter were first passed through the
machine will now be operative and the punch-
ing of the cards will be completed for such
colors as are to be punched full, and if neces-
sary a third or fourth passage of the cards
may be resorted to, depending upon the num-
ber of colors in the pattern. Although this

method requires passing the cards through
the machine two or more times, the relief of
the attendent from the care otherwise neces-

sary is such that a set of eards even with this
repeated action of the machine can be pro-
duced in much less time than has hitherto
been required, while the cards are accurate,
since matters of calculation are determined
by theactive and dummy Keysof the machine,
and are not dependent upon the person who
is operating the machine.

While in carrying out my invention I prefer
to adopt the construction which I have de-
seribed—that is to say, the use of alternate
key-blocks each having a full complement of
keys, some of which are active keysand others
dummy keys—it will be evident that each
block may, if desired, have but four keys, all
of which are aetive. Thus one block may
have keys 1, 3, 5, and 7, and the other may
have keys 2, 4, 6, and 8. This arrangement,
however, would be calculated to disturb the
attendant, who is familiar with the usual con-
tinuous row of eight keys, and hence its use
is not to be commended. On the other hand,
the series of eight keys may be arranged in
two banks, one above the other, the upper
bank comprising, say, the keys 1, 3, 5, and 7,
and the lower comprising the keys 2, 4, 6, and
8, as shown, for instance, in Fig. 4, the keys of
but one bank being acted upon in punching
for those colors which are only to be partially
punched, and both banks being acted upon
in punching for those colors which are to be
full-punched.

Having thus described my invention, I
claim and desire to secure by Letters Iat-
ent—

1. The combination of the punching mech-
anism of a card-punching machine, with a
series of sets of keys each set adapted to con-
trol alternate punches, substantially as speci-
fied.

2, The combination of the punching mech-
anism of a card-punching machine, with a
series of key-blocks, each carrying keys for
controlling a portion only of the punches, sub-
stantially as specified.

3. The combination of the punching mech-
anism of a card-punching machine, with a
series of key-blocks each carrying a full com-
plement of keys, some of the keys of each
block being “live” or active keys, and the
others ““dummy ” keys, substantially as speci-
fied.

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

HARRY HARDWICK.

Witnesses:

EpwiN C. FREEMAN,
Wirriam A. BARR.
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