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To all whowv it may concern:

Be it knownthatl, VERNON ROYLE, of Pat-
erson, in the couuty of Passaic and State of
New Jetsey, have invented a new and useful
Improvement in Piano-Machines for Punch-
ing Jacquard-Cards, of which the following
is a specification.

My invention relates to an improvementin
piano-machinesfor punchingjacquard-cards,
in which provision is made for punching the
holes of each successive series at several op-
erations, the feed taking place at predeter-
mined intervals of groups of punching opera-
tions.

My present mventlon further contemplates
the locking of the feed-escapement during
certaln of the punching operationsto prevent
the misplacement of a card when for any
cause 1t is required to reset it with relation
to the punches.

In the accompanying drawings, Figure 11is
a front elevation of so much of a machine as
is necessary to illustrate the invention. Iig.
2 is a vertical central seetion of the same trom
front to rear. Fig. 3 1s a top plan view, and
Fig, 4 is 4 horizontal section throun‘h the
p]dIlG of line 4 4 of Fig. 1.

A represents the pedes‘ral of the machine,

and @ the table or bed-plate on which the
cards are fed to be punched.
. The machine which 1llustrates my present
invention is of the same general type as that
shown, described, and ela,lmed in my Pat-
ent No 644,871, dated March 6, 1900. Itis a
power- -machine as d1st1_nﬂ'mshed from a ma-
chine which is operated by hand, thedriving-
shaft being represented in the present draw-
ings by B. The punch-carrying head is de-
noted by Cand is fixed to a pair of vertically-
reciprocating rods ¢ ¢,
nected below the table @ by a cross-head D,
the latter being connected by a pitman d with
an eccentric b on the drive-shaft B for im-
parting to the punch-carrying head its recip-
rocating movement toward and away from
the bed-plate a. -

Inpunching jacquard-cards where the num-
ber of holes in each transverse series i1s more
than ten or twelve there is difficulty expe-
rienced by the operator in pressing in at one
operation the required number of punch-op-
erating keys to make the necessary number

which rods are con-

1

of holes. In the form illustrated in the ac-
companying drawings I have provided for
punching as many as sixteen holes in each
series by two successive Opemmon% of eight
holes, and while this number is suificient for

‘the p1 esent demands it is to be understood

that the number of operations might be made
greater than two without depdrbmﬂ* from the

'plmmple involved in arranging for the two

operations.

The punch-carrying head is moved toward
and away from its work during each revolu-
tion of the drive-shaft B, and in order to pre-
vent the feed from taking place until after
the necessary number of operations of the
punches have taken place to complete a se-
ries of holes—in the present instance two op-
erations—I have arranged to have the rod K,
which rocks the escapement-shaft K, work
idly during one revolution of the drive-shaft
B and perform its work of feeding the card
during each alternate revolution of the drive-
shaft. Thisisaccomplished by fixing a gear-
wheel G on the drive-shaft B in position to
intermesh with a gear-wheel G', to the face
of which the escapement-operating rod K is
attached by a wrist-pin g, the relation of the
two wheels G and G’ to each other being such
that the wheel G will complete two revolu-
tions to one of the wheel G'. Asshownin Kig.
1, the wheel G’ is at the middle of its move-
ment from the point 2 to the point ¢y, which
movement corresponds to one complete revo-
lution of .the drive-shaft and lifts the arm A
of the ann*le lever H on the escapement-shaft
F and rocks the shaft in the'direction to feed
the card one step. The movement of the
wheel G' from % to @, corresponding to the
next succeeding eomplete revolution of the
drive-shatt, mll not affect the escapement-
shaft F, sinee the rod E is permitted to slide
downwardly in the socket in the end of the
arm & of the angle-lever, while the shaft If
remains at the limit of its rocking movement
in that direction. Thisidle movement of the

rod E is against the tension of a spring I,

which connects the rod with the ar m A of the
angle-lever and tends to hold the arm in en-
wa@ernent with a shoulder ¢ on the rod, while
permlttmfr the lever H to be rocked i in a di-
rection to operate the escapement by pres-
| sure upon the other arm /' of the angle-lever

55

60

70

75

30

Qo

95

1C0O



JO

5

20

30

35

40

45

o ' 669,350

when the rod E isat rest. Thearm ' is con-
nected by a rod & with an arm k£', extending
laterally from the hand spindle or shaft K.

To prevent the release of the escapement by

hand excepting when the wheel G' is at the
beginning of its several half-revolutions or
when the wrist-pin ¢ is opposite the point «,
I provide a stop-rod L, arranged in the pres-

ent instance to work vertically and operated

by one arm, m, of an angle-lever M, the other
arm, m', of which is connected by a rod M’
with the wrist-pin g on the wheel G'.
upper end of the rod L is in position to lift
in front of a finger %? on the spindle K when
the wheel G’ is at the beginning of its move-
ment to carry the wrist-pin g from ¥ toa, but
drops out of the path of said finger when the

wheel ' is at the beginning of its movement

from x to ¥.
The punch-head C has the punches seated
therein in groups of eight, the group c¢* being

longer and having their operating-keys N ar-
ranged in a plane above the operating-keys

N’ of the group of punches ¢®. In the present
arrangement one or more of the groups of
keys N being first pressed in to lock the re-
spective punches constituting oue-half of the
full line or series at the moment the wheel G’
is in position with its wrist-pin opposite the
point 4 and the shaft B set in motion the ¢card
will be punched throughout one - half the
length of one of its transverse lines. As no
feed will take place during this revolution of
the drive-shaft the second group of keys N’
may be pressed in to complete the punching
of the said transverse line of the card during
a second revolution of the drive-shaft and
while the wheel G’ is moving from  to y, at
the finish of which the feed will take place

and the next succeeding transverse line may

be punched. If from any cause the operator
should fail to set the second group of keys N’
in time to cause them to lock the punches
during the second revolution of the shaft and
it should be necessary to stop the drive-shaftt

The

and release the esecapement by hand toretract

the card one or more steps, this can only be

done when the parts are in position to punch

the second half of any given transverse line,

so that there will be no liability of mistake
in setting the card for receiving an operation

| from a set of punches not intended.

The construction of the punches and keys
and the manuner of effecting the feed and of
starting and stopping the drive-shaft may be,
so far as the punches and keys are concerned,
of any well-known or approved form, and, so
far as the feed and means for starting and
stopping the drive-shaft are concerned, of the

form shown and described at length in my

patent hereinabove referred to, or of such
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other form as may be found expedient, my .

present invention being directed, broadly, to

~means for effecting a plurality of punching

operations intermediate of successive steps
of feed whatever be the specific mechanism
employed. -
What I claim as my invention 1s—
1. In combination the punches, their oper-

ating - keys arranged in different groups, a

drive-shaft, means for operating the punches
at each revolution of the drive-shaft and

means for actuating a feed mechanism to feed

a card to be operated upon at intervals of a

plurality of revolutions of the drive-shaft,

substantially as set forth.
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2. The combination with the punching and

feed-actuating mechanismms and means for op-
erating one of said mechanisms at intervals
of several operations of the other of said
mechanisms, of a hand device for releasing
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the feed-actuating mechanism and a stop for
preventing the operation of the said hand

device during certain of the punching opera-
tions, substantially as set forth.

VERNON ROYLE.

Witnesses:
GEO. R. FOWLER,
SIDNEY FARRAR.
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