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To all whom it may conceriv:

Be it known that I, JAMES B. DAVIDSON, a
citizen of the Umted_States, residing at the
city of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Piano Card-Punching Machines, of which
the following is a speclﬁeauon

My invention has relation to that class of
card-punching machines known as “ piano-
machines,” in ‘which rows or banks of punches
are placed under control of levers or push-
keys; and in such connection it relates to

- the construction and arrangement of the
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- of the aforesaid

punches and of the mechanism for control-
ling the same.

Heretofore it was usua,lly customary to ar-
range the punches in a row containing eight

punches and to provide each punch “with a

mechanism for temporarily locking the punch

-in the head carrying the punches, the punches -

and locking mechanism being so arranged
that the punch was free of the locking mech-
anism unless the mechanism was operated by
means of a key or button.

Where more than eight punches were re-

quired—as, for msbance, when irregular holes
were to be punched into the card intermedi—

ate of the regular hoies and the punching
was to be done at one operation—it was cus-
tomary to have for each additional or irregu-
lar punch an additional mechanism for lock-
ing the same to the head and as in the case
of the eight regular punches the additional
punches were arranged normally free of the
locking mechanism.

The 1 principal object of my present inven-
tion is to simplify that form of punching-
machine wherein additional or irregular
punches can be used. In the simplification
construction the locking
mechanism for each of the regular punches
1s preferably so arranged that normally each
regular punch is locked to the head and may
be released only by operating the key .or but-
ton controlling the locking mechanism, and in
addition to this preferred arrangement of reg-

- ular punches each of the irregular or addi-
- tional punches is reversely arranged with re-

50

spect to its locking mechanism, and a locking
mechanism for a regular punchis so connect-

and 1s operated in the usual manner,

| fbr"hn adjacent additional orirregular punch-

that when the loecking mechanism for the
regular punch is operated to release the reg-
ular punch from the head the other locking
mechanism is operated to lock an adjacent
irregular punch to the head, and vice versa.

The nature and scope of my invention will

-be more fully understood from the follow-

ing deseription, taken in connection with the

accompanvmwdmwmg% forming part hereof,
in which—

F'mure 1 is a horizontal sectional view of

the head or block of a piano card-punching

machine, illustrating the regular and addi-
tional pu nches and the coupled locking mech-
anisms for said punches embodying main fea-
tures of my invention. - Fig. 2 is a vertical
sectional view taken on the line 2 2 of Fig. 1.
Fig. 3 is a view corresponding to Fig. 2, but en-
Iarued and further sectioned or broken away
to more clearly illustrate the coupling or con-
necting mechanism and Fig. 4 is a side view,
parrly in section, of Hig. 3.
Inthedrawingsonly the head or punch- -car-

| rying portion of the machine, together with

such auxiliary parts as'are necessary to un-
derstand the present invention, have been
illustrated. The head a is of: Lhe usual form

The
card b to be punched travels in the table or
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bed b', perforated, as is customary, to permit

the punches to traverse the table b’ and card

1 5. In the head ¢ are arranged two series of

punches, one series, d, being the regular or
even punches and the other series, e, being

the additional or odd punches and alternat.

ing with the punches d. . At the side of the
bloel{ or head a are arranﬂ'ed a series of eight
keys or buttons &', formed on the ends of pins
or levers e?, which traverse openings formed
in the block or head d, which openings termi-
nate above the respective additional-punches
e. A spring e’or equivalent mechanism nor-
mally tends to retract the pins e*, 8o that the
inner ends of said pins clear the- tops of the
additional punches e. A row of buttons or
keys d', arranged, preferably, below the keys
e, control the pins d? traversing the head a

and normally exbendmﬂ' therem to a point

above the head of each punch d. The two
keys ¢ and d’, which control the first addi-

ed or coupled with the locking mechanism | tional and the first regular punch e and d,
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respectively, are coupled or connected to-
vether by the following preferred mechanism:
On the side of the head ¢ is secured a bracket
f, in which is pivoted intermediate of the
ends an oscillating arm orlever f'. Theends
of this lever f' respectively engage and are
locked in a slot ¢* and a slot d*, formed in

the keys ¢ and d', as clearly illustrated in

Fig. 3. It follows that when so coupled or
connecceted togethera movement inward of the
key ¢’ against the tension of its spring €3 will
through the lever f’ draw the key d’ and its

pin d°outward away from the punch d, where- |

as a reverse movement of the key ¢ under
tension of the spring ¢° will move the lever 7,
so that the pin d? is pushed inward in lock-
ing engagement with the punch d. The sec-
ond regular and irregular punches  and e
have their keys coupled, as before deseribed,
and all the punches are similarly coupled.
In the operation of the machine the pins ¢?,
controlling the regular or even punches d, are
normally thrown inward to lock the punches

d to the head a. When a regular or even
punch d in series is to be rendered inoper-

ative and an Irregular or odd punch ¢ is to !

take its place, the key ¢’ controlling said odd
punch e is depressed and its pin ¢?® forced in-

ward to lock said punch ¢ to the head. As

before explained, this inward movement of
the pin e* will through the coupling-lever 1’
serve to retract the pin d? away from the regu-
lar or even punch d, and hence said punch d
will be released from the head. In asimilar
manner a plurality of keyse' may be operated,
so that two, three, or even all of the recgular
punches d can be thrown out of action and
their places taken by irregular orodd punches
e. Of courseitis to be understood that, if de-
sired, the keys ¢’ and pins ¢e® may be so ar-

ranged as to be normally in locking engage-

ment with the odd punchese. In such case
the keys d’ and pins d? would normally be re-

tracted from theeven punchesd to release the

punches d from the head a. In thedrawings
the pinse¢and d?are illustrated as traversing
the head a inconverging planes. Thisis pref-
erable where it is expedient to make the
punches d of the same length as the punches
e. Where the punches d are smallerin length
than the punches ¢, the pins e* can be ar-
ranged to traverse the head in a plane above
and parallel with the plane in which the pins
d* move. *

Having thus described the nature and ob- |

724,674

| jeet of my present invention, what I claim as

new, and desire to secure by Letters Patent,
18—

1. In a machine for punching jacquard or
similar cards, a head, a regular punch and an
additional punch arranged adjacent to each
other in said head, a mechanism for locking
the regular punch to the head, a mechanism
for locking the additional punch to said head,
and a mechanism coupling said locking mech-
anisms together and arranged so that when
one locking mechanism is operated to lock its
punch to the head the other locking mechan-
1sm 1s operated to release its punch from said
head.

2. In a card-punching machine, a head, two
series of punches arranged alternately odd
and even in sald head, a series of locking
mechanisms for the odd punches arranged so
that the odd punches are normally released
from said head, a series of locking mechan-
isms for the even punches arranged so that
said even punches are normally locked to said

head, and a ecoupling mechanism between re-
spective locking mechanisms and arranged so

that the movement of a locking mechanism
for an odd punch to lock said punch to the
head will operate the even-punch-locking
mechanism to release said even punch from
said head.

3. In a card-punching mechanism, a head, .

an even punch arranged in said head, an odd
punch arranged in said head adjacent to the
even punch, a pin and key normally arranged
to lock the even punch to the head, a second
pin and key normally arranged to release the
odd punch from the head and an oscillating
lever coupling the two keys together.

4. In a card-punching mechanism, a head,
an even punca and its locking mechanism, a
key controlling said locking mechanism, an
odd punch and 1ts locking mechanism, a sec-
ond key controlling the odd-punch-locking
mechanism, and alever pivoted intermediate
of 1ts ends in said head and having its ends
in slotted engagement with the respective
keys.

In testimony whereof I have hereunto set
my signature in the presence of two subsecrib-
ing witnesses.

JAMES B. DAVIDSON.

Witnesses:
J. WALTER DOUGLASS,
THOMAS M. SMITH.
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