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UNITED STATES PATENT OFFICE.

JOSEPI IRISH AND SAMUEL J. BRIDEN, OF BRIDGEPORT, CONNECTICUT.

MACHINE FOR PUNCHING JACQUARD CARDS.

- SPECIFICATION forming part of Letters Patent No. 453,170, dated May 26, 1891,
| ' Application filed Jannary 21, 1890, Serial No, 337,649, (No model.)

To all whom it may concern.:

Be it known that we, JOSEPH IRI.SI-I and
SAMUEL J. BRIDEN, 01t1zens of the United

States, residing at Bridgeport, county of Fair-

field, State of Connecticut, haveinvented cer-
tain new and useful Improvements in Ma-
chines -for Punching J&C(lll&ld Cards, fully
described and 1epleseuted in the foﬂowmw
specification and theaccompanying dr awmws
forming a part of the same.

- Our 1nvent10n relates to machines for
punching Jacquard cards, its general object
being to improve the eonstructmn of such

maehmes, rendering them more convenient

for use and more rapid and efficient in oper-

ation. In machines of this class as hereto-
fore constructed the selecting mechanism by
which the desired punches are locked or oth-

erwise rendered operative has been actuated
for different points upon the pattern for
which cards are to be punched by othermeans
than a mechanical reading of the pattern.
The method in most general use consists in
providing a key to the pattern corresponding
with the arrangement of the punches and se-
lecting mech&msm and then selecting and
actu&tmn' successively the parts of the seleet-
ing mecha,m,bm indicated by the key as cor-
responding to thg points of the pattern for
which the cards are to be punched, this pro-
cess consuming much time and being espe-
cially liable to error. |

It is one of the specific objects of our in-
vention to provide means whereby the select-
ing mechanism of the punching-machine may
be actuated directly from a reading of the
p&ttern, and we
increase the accuracy and speed of the ma-
chine by providing a tracing mechanism con-
nected to the selecting meehamsm by suit-
able devices, so that the movement of the trac-
ing mechanism in reading or following the
pattern from one point to another for which
cards are to be punched positions the select-
1ng mechanism to determine what punches
shall be rendered operative.

Another object of our invention is to pro-
vide a machine which by a slight adjustment
shall be adapted for use either as-a pr oducing
or arepeating machine. -

A turther object 1s to provide an impr oved

means for securing a positive return of the |

e attain this object :zmd greatly:

‘

needles and stop-rods and avoiding the use
of springs for returning these parts to position.

VVlth these and other ob,]eets in view our
invention consists, primarily, in the combina-
tion, with a punchmﬂ machine of the class de-
seribed and its seleeting mechanism, of a trac-
1ng mechanism for determlmnﬂ the punches
to he selected, and in various constructmns
and eombmatlons of parts, which will be more
particularly described in the specification and
pointed out in the claims.

The machine herein shown and described
hhas been constructed and is especially de-
signed for perforating cards for use in em-
blOlde] ing-machines of the-class shown and
described  in Letters Patent No. 407,352,
granted to Joseph Irish July 23, 1889, and a
1efel ence 1s herein made to that patent for a
fuller understanding of the purpose of the
details of constr uetlon of our machine. It
will readily be seen, however, that the.inven-
tion 1s of general apphcatlon in Jacquard-
card- punchmw machines, and that the con-
struction of machines embodymw the inven-
tion will differ widely in accordance with the
class of mechanism for use in which cards are
to beproduced. In the patentabove referred
to the tambour-frame may move in any direc-
tion 1n a single plane and within certain
limits to any ettent the direction and ex-
tent of movement of the frame being deter-
mined by a Jacquard mechanism employmn
the usunal series of perforated cards. To
control the various movements of the tam-
bour-frame, these cards are provided with two
series of perforations for each end of the card,
one series determining the direction and the
other the extent of movement of tho frame,
and the perforations at one end of the card

-controlling theupward and downward move-

ments :-md their length and those at the other

~end the right and left movements and their

length. For the produection of these perfo-
rated cards it is necessary, therefore, to pro-
vide at each end of the card punehes for the
perforations,determiningthedirection and ex-
tent of movement of the tambour-frame, and
these two series of punches at each side of
the machine will be hereinafter referred to

as the “direction” and “extent?” punches.
For a full understanding of our invention
a full deseription will nowbe given, reference
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bemﬂ had to the accompaunying drawings,
formm a part of this Spemﬁmtlon in which
like letters and ficures of reference indicate
like parts.

Kigure 1 is a front end elevation showing
one fomn of our tracing mechanism employ-
ing a eylindrical pattem -carrier, Fig. 21sa
mde elevation of the same. TIig. 3 is a side
elevation %howinn* the oppomte end of the
cylmder Fig. 4 is a plan view of the car-

- riage and aetuatmn mechamsm for the cylm-

_‘ der the latter bemn* removed.
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Fig. 5 is a
front elevation, lookmn* from the rear of the
tracing meclnmsm and showing the punch-
1110'-111301111;1@ Ifig. 6 1s a side elew ation of the
same. Ifig. 7 is a rear elevation. Iig. 518 a
plan view talken below the top fra,me, show-
ing the connections between the tracing mech-
anism and the selecting mechanism. Ifig. d
is a plan view, partly in section, taken on the

1line 9 9 of IFig. 7 below the selector for the di-

rection- punches. Fig. 10 is a section on line
10 10 of Fig. S, Showuw the mechanism for
positioninw the selectm' Fig. 11 is an en-
larged detail elevation, partly in section,
showing the mechanism for positioning the
selector for the extent-punches. Fig.121s a
horizontal section taken on the line 12 12 of
Fig. 11. TFig. 13 is an enlarged vertical sec-

tion taken on the line 13 13 of Fig. S with

parts removed, showing the centering-cam
and eonnectlonc: FKig. 14 is a detail eleva-
tion showing the oppomte side of the cam-
wheel and cams for moving the selectors

and the frame for returning the needles to
position. TFig. 15 is an enlarged section

taken on the line 15 15 of Kig. 5 with parts
removed, showing in detail that part of the
selectmﬁ' mechanism next the punches. Fig.
16 is a sumlar view, on a larger scale, show
ing the position of the stop- -rods and oriff
when the machine is used as a repe:-z_l,ter.
Fig. 17 is a vertical section on the line 17 17
of Fig. 16, showing in detail the means for
wmdmg and poswwel} returning the needles.
Ifig. 18 is a front elevation of the tracing
mechanism, with the pattern carried by &

table. I‘m 19 is a side elevation of the same.
Fig. 20 is a plan view of the table and sup-
porting-frame. Irig. 21 is a plan view of the
supporting and operatmw meehanism for the
table, the latter being removed. FKig. 22 18 a
detail showing the lost-motion - deHStlI]g
means for the p‘bttel‘ll -carrier. Tig. 23 is a
view at right angles to Fig. 22. Ifigs. 24 and
25 are detail views of the 111eehamsm for
feeding the cards and for throwing the ma-

chine in and out of operation. FIE 20 18 a
detail on the line 206 26 of Fig. 9. Fig. 27 1s
a detail on line 2727 of Iig. 10. Fig. 28 is a

detail hereinafter referred to.

Referring now to Ifigs. 1 to 4, the base A
of the tracmn* end of the machine has mounted
upon ita carriage B, supporting a pattern-car-

rier, which in thlb embodlment of the inven-

tion consists of a cylinder C. The carriage
B consists of a snitable base-frame formed of

l‘

—

453,170 oo

side picees 11 and cross-pieces 13, the formen
being provided with anti-friction wheels 12
moving upon rails 10 on the base A, and ha‘s
at each end supporting-standards 14, in which
is mounted the shaft 15, carrying the cylin-
der C. The cylinder C is shown as slotted
to receive the end of the pattern I, and may
be provided with an interior drum on which
the pattern is reeled; or the pattern may be
secured to the surface of the drum 1n any
other suitable manner.

Supported on a standard D, fixed to the
floor or to the base of the machine, prefer-
ably at the rear of cylinder C,1is a tracer K,
which consists in its simplest form of a fixed

a | rod terminating in a point and adapted to

indicate the point upon the pattern brought
below it by the movement of the cylinder.
For the purpose of rotating the eylinder to
move the pattern below the tracer K, the shaft
15, carrying the cylinder, 1s provided at one

.eud with a gear 18, with which engages a

worm 19, em‘med on the end of a Shaft 20,
which extends upward from the base of the
carriage B and is mounted to rotate in bear-
ings in a cross-piece 13 and standard 14.
This shaft is provided at its lower end with
a bevel-gear 21, meshing with a similar gear
22, carried by a sleeve 35, splined to a shaft
23, extending longitudinally of the carriage
and mounted in standards attached to the
fioor or base of the machine. This shaft 23
is geared through bevel-gears 24 with a trans-
verse shaft 25, also supported from the floor
or base, and provided at its front end with a
sprocket-wheel 26, from which an endless belt
27 extends upward to a similar wheel 28, car-
ried by a short shaft provided with the hand-
wheel I' and mounted upon a standard 29 at
the front of the Irmchine The sleeve 35 is
carried on shaft 23 in one direction during
the movement of the carriage B by the gear
21 engaging gear 22, and a lug 30, depending
from the carriage, encireles ghe shaft 23 and
carries the sleeve in the opposite direction,
retaining the gears in mesh.

For the purpose of securing accnrate ad-
justment between this rotary movementof the
cylinder and the movement of the mechanisin
for positioning the selecting mechanism, I
provide the shaft 20 with the following means
of adjustment: The worm 19 is not attached
directly to the shaft 20, but is earried by a
sleeve 1, provided with lugs 2, between which
moves an arm 3 of a collar 4, adjustably se-
cured to shaft 20 by a set-screw, as shown in
Ifig. 3. The lugs 2 are each provided with a
set-screw o, by which the movement of the
arm o ilndependently of the sleeve 1 is ad-
justed. The operation of thislost-motion-ad-

justing means will be described hereinafterin
connection with similar devices in other parts
of the machine. |

IFor the purpose of moving the carriage B
and cylmder C to the 1'1ﬂ*ht or left a screw-
shaft 31 18 provided, which is supported in
standards secured to the floor or base of the
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machine and engages with the central cross-
piece 13 of the carriage by means shown in
detailin Figs. 22 and 28. Theshaft 31 is sur-
rounded by a collar 32, which carries a block
53 dovetailed to but sliding freely on the un-
der side of a plate 34, secured to the cross-
plece 13 of the carriage by nuts or bolts, as
shown, or in any othersuitable manner. The
plate 34 is provided with depending lugs 37

at each end, in which move the set-screws 38,

adapted to limit the movement of collar 32
and block 83, this connection forming a means

~ for adjusting accurately the side movement

20

of the carriage corresponding to that previ-
ously described for adjusting the rotary move-
ment of the cylinder. The screw-shaft 31 is
geared at one end by means of bevel-gears 39
with a transverse shaft 40, supported in the
base-frame and carrying at its front end a

sprocket-wheel 41, from which a chain 42 eéx-

tends upward to a similar wheel 43, carried by
a short shaft provided with a hand-wheel G
and mounted in front of the cylinder on
standard 44. The hand-wheelsF G,asshown,

‘are placed in such .position as to be conven-

lent for use in moving the pattern-carrier

~ and to permit the operator to observe the po-

30

sition of the pattern relatively to the tracer.
T'o enable the operator to set the punch se-

lecting and punching mechanism in operation

when the selecting mechanism has been prop-

~ erly positioned through the movement of the

35

4.0

55

OHa

pattern-carrier, a treadle 45 is provided at the

front of the machine in convenient position
for use, the treadle being connected by a cord
46, passing under pulleys 47, with a cluteh for
throwing the machine into operation, as will
be hereinafter described. - |

- For the purpose of indicating to the oper-
ator the point upon the pattern for which
cards have already been punched in the op-
eration of the machine, we provide the follow-
ing device: The tracer X is hollow to permit
the movement inside thereof of a meedle 6,

which is supported by a lever 7, attached to

a suitable arm extending from the support D
and held normally in position out of contact
with the pattern by a spring 8, pressing

against a collar upon the needle, as shown, or

against the lever7. Tothelever7is attached
a cord 43, running over pulleys 49 to the base
of the machine, where it is attached to cord
46 1n such a way that the movement of the
latter in setting the machine in operation for
punching a card will. draw upon the lever 7
through the cord 48, thus forcing the needle

6 through the tracer E into contact with the

pattern. The pattern will thus show by a se-

ries of punctures the points for which cards

have been punched. It isobviousthat other
similar devices may readily be constructed

~ for this purpose, and that such a deviee, al-

though convenient, is not absolutely essential,
as the same result may be attained by the
slower process of numbering the different

points upon the pattern to correspond with-

i

as to the point reached in perforation com-
paring the numbers upon the pattern with
that of the card last punched, a numbering
mechanism, as is usual, being carried by the
machine.

The mechanism for positioning the select-
ing mechanism and its connections with the
tracing mechanism will now be described. Re-
ferring to general views 5, 6, and 7, it will be
seen that the main frame I of the punching-

| machine carries upon its top a supplementary

frame I,adapted to support at each side of the
machine seriesof wires and the selectors and

~operating parts therefor, these selectors and

wires forming a part of the selecting mech-
anism, the wires being attached, as shown in
Fig. 15, to the topsof the needles, which raise
the stop-rods into position to be actuated by
the griff. - Referring now particularly to Figs.
8 to 13, K IL are two shafts, one at each side
of the machine, loosely mounted in the arms
of the frame I at their upper ends and sup-
ported at their lower ends upon plates 190,
mounted upon the frame. As the construc-
tion and operation of these shafts and the
parts attached thereto is the same on each
side of the machine, a description of one shaft
and its attached parts will suffice. As shown
in Kig. 10,shaft K rotates in a sleeve 191, rig-
idly attached to the base-plate 190, and car-
ries at its upper end a gear 50, adjustably at-

tached to the shaft by a set-serew or other

suitable means. Below the gear 50 is adjust-
ably attached to the shaft I a friction-disk
51, the rim of which is adapted to enter be-
tween the forked arms of a lug 52, pivotally
supported on an arm 53, mounted loosely
upon the shaft K. The forked arms 52 are
adjustable by a set-screw 54 and a leather or
rabber washer, as shown, to adjust the fric-
tion between the disk 51 and the forked lug,
and the pivotal support of the latter allowsa
limited movement at right angles to the line
of rotation of the arm and disk, thus com-
pensating for any irregularity of movement
or of surface in the disk 51 and preserving a
constant and uniform frictional contact. Be-
low the arm 53 and separated therefrom by
the adjustable collar 56 is a sleeve 57, loose
upon the shaft and free to slide thereon.
T'his sleeve 57 is provided with three circu-
lar grooves adapted to receive the ends of le-
vers presently to be described. The arm 53
I1s provided with a depending lug 58, upon
which is pivoted an arm 55, one end of which
18 provided with a longitudinally-extended
bowl, which enters the upper groove in the
sleeve 57, and the other end of which carries
a selector 59, to whichitis pivotally attached.
This selector 59 slides vertically in the end
of arm 53, and by the movement of the latter
18 brought into position to raise either one of
the two pins 60, each of which is attached to
a selecting-rod 61, the latter being connected

by two wires 62 to two needles, these wires
and needles operating to position the stop--

the cards to be punched, and in case of doubt | rods for locking the punches. This arm 53
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is stopped in proper position to bring the | slotted arm 67 engages with a pin 75, carried

selector 59 nnder one or the other of the pins
60 by means of stops 63, attached tothe frame
at each side of the arm, as shown in Ifigs. 3
and 10. It will be understood that but one

needle may be operated by eaclh rod, the sec-

ond perforation produced by the construction
shown being not absolutely necessary, but

 for the purpose of securing greater certainty
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in the operation of the embroidering-machine,
as described in the patent above referred to.
To the shaft 1L below the sleeve 57 is ad-
justably attached to rotate with the shaft an
arm 64, which ecarries a vertically-sliding
block (8, to which is attached the selector 69,

forming a part of the selecting mechanism for

the extent-punches. 'This selector is pivoted
to oscillate in a horizontal plane and 1s pro-

vided with two operating-arms, one or the

other of which will be thrown into position
under the pins 85 as the shaft is rotated in
either direction. The arm 64 also carries a
standard 70, on which 1s pivoted a lever 71,
one end of which is provided with an elon-

gated bowl adapted toenter the lowest groove
in the sleeve 57, and the other end of which

is connected to the sliding block 68 by a link

72, the movement of the lever 71 thus raising
and lowering the block 68 and selector 69.
The block 68 also carries a rigid centering-
pin 73, adapted to center the frame carrying
the selecting-rods and wires, as will presently
be described. The selector 69, as shown in
Fig. 12, 1s provided with two arms for operat-

ing the selecting-rods, one arm being in posi-
tion under the pins when the shaft is rotated |

in one direction, but the other being thrown
into operative position as the movement of
the shaft is reversed. 'The selector is so con-
structed that three of the pins 85 are skipped
in reversing the movement of the selector,
this being necessary in order to avoid per-
forating the card, so that the stops beneath
the rotating arms 83 of the patent above re-
ferred to shall be operated as the movement
of the tambour-frame is reversed. In the
present case the selector is shown as skip-
ping three pins, the rotating arms of the em-
broidering - machine being constructed of a
width to cover three stops. 1t is evident,
however, that the relation of ¢the parts 1n
both machines may be varied. Each arm of
the selector is preferably constructed, as
shown to operate two selecting-rods, this re-
sulting in duplicate perforations, as in the
case of the selector 59.

I‘or holding either one of the arms of the
selector in operative position and shifting
the arms as the movement of the shaft is re-
versed, the following mechanism 1s provided:
The arm 064 carries a depending lug 65, on
which is pivotally mounted to oscillate in a
horizontal plane a sleeve, from which extend
in opposite directions two slotted arms 66 67.
The slotted arm 66 engages witii a pin 74, de-
pending from selector 69 on the opposite side

struction of which is similar.

upon arm 76, which is loosely mounted on
the sleeve 191, surrounding the shaft. 'L'he
arm 04 carries also two depending lugs 77,
forming a fork, between which moves the
vertical arm 78, pivoted tothe arm 76. HKach
of the lugs 77 is provided with a set-serew 30,
by which the free movement of the arm 78
within the fork formed by the lugs 77 is
limited. The arm 78 is bent at right angles
at its pivot, its horizontal part forminga fork
79, the two arms of which are adjustable by

‘means of a set-screw and washer, as shown
1n Kig. 11,and are adapted to receive bhetween

them the rim of a friction-disk 81, rigidly at-
tached to the sleeve 191, surrounding the

shaft. The arm 70 is adjustably supported

in position upon the shaft by collar 32, se-
cured to the sleeve 191 by a set-serew. Sup-
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ported in the horizontal plate carried by

frame I are two circular frames L, the con-
Each frame L
is mounted, as shown in Fig. 10, upon bowls
or rollers 83, and carries a circular series of
selecting-rods 84, to which are connected the
pins 85, adapted to be engaged by the selector
69 for raising the selecting-rods. To each of

the selecting-rods 84 is attached a wire 86,

connected to oue of the needles. The edge
of the ecircular frame L, mounted on the roll-
ers 83, as stated, is perforated with a circular

series of holes 37 exactly opposite the pins

85 and selecting-rods 84. 'These holes 87 are
beveled and adapted to be entered by the
beveled guide or centering-pin 73, previously
described, the result being that if the frame
1. is not returned exactly to proper position
by the other parts of the machine, or the se-
lector (69 18 not accurately positioned, the
raising of the block 68, carrying selector 69,

will, by the beveled surfaces of the pin and

hole, rotate the frame L slightly and bring
the selecting-rods directly over selector 69 in
position to be raised. |
Referring now particularly to Figs. 8 to 11,
the connections between the tracing mechan-
ism and that just deseribed for positioning
the selectors, so that the latter when oper-
ated with the rest of the selecting mechan-
ism will select the proper punches, will be de-
scribed. Asshown in Ifigs. 4, 5, 6,and 8, the

shafts 25 and 40 are provided, respectively,

with sprocket-wheels 83 39, which are con-
nected Dby chains 90 to similar wheels 91 92,
secured to the end of shafts 93, which are
mounted in the upper part of frame I and
adapted to rotate shafts K, each shaft being
connected with selecting mechanisms for the
direction and extent punches, and each con-
trolling the punches in one end of the card.
As these shafts and the mechanism connected
therewith are the same at each side of the
machine, but one set will be described. The
shaft 93 has loosely mounted upon it asleeve
)4, carrying a worm 99, adapted to engage
gear 50 on shaft IL, this sleeve being adjust-

of its pivot from the selecting ends, and the | ably held in position longitudinally of the

90

95

100

105

IIC

1185

120

125

30 .




W

[O

L5

20

25

30

458,170

shaft by means of a collar 96 and set-serew.

T'he sleeve 94 is recessed at the front to re-
ceive an arm extending from a collar 97, se-
cured to the shaft and adjustable thereon by
means of a set-serew, as shown in Fig. 8, this
construction forming an adjusting device
corresponding with those heretofore deseribed

1n connection with the tracing mechanism.

I'he shaft 93 carries also a friction-disk 98, and
loosely mounted to swing uponthe same shaft
18 an arm Y9, carrying a friction-fork 100, be-
tween the armsof which the friction-disk 98 is
adapted to rotate, as shown in Figs. 6 and 28.
This fork 100 is pivoted to swing at right

angles to the plane of rotation of the disk to
- preserve a uniform frictional contact.

The
armd9 hasconnected toit by apivoted link 101
a slide 102, adapted to engage a swinging rod

103, which carries at its lower end a collar

104, preferably adjustable longitudinally of
the rod, as shown. This collar 104 is pro-
vided at each side with an ear 105, adapted to
engage projections 108 on a slotted cross-bar
106 when the rod 103 is swung either to the
right or Ieft by the motion of the friction-
disk 98, the rod 103 extending through the
slot in cross-bar 106 and having a limited
sidewise movement therein. Each of the rods
105 carries below the cross-bar 106, adj ustably

connected thereto by nuts, as shown, an arm

109, carrying a piece of eard or other suit-

- able material, which as the rod 103 is swung

35
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tothe right orleft is moved past the openings
in the large card N, attached to the front of
the machine. These cards will be lettered as
shown in IFig. 5, those at the left hand of the
machine “D U,” and those at the right hand of
themachine “R” and “L,” corresponding to the

movements of the pattern-carrier and of the

tambour-frame in the patent above referred
to, the letters appearingin frontof the open-
ings only as the corresponding movement of
the pattern-carrier is produced, the operator

~ thus being able by this card to see whether
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the propermovementof the positioning mech-
anism has been made to produce the card for
the desired point on the pattern. The rods
105 are also provided with pins 110, adapted
to engage a projection 111 on the eross-bar
106, by which the swinging rod 103 and parts
attached thereto will be positively returned
to position in case the spring provided for
thet purpose fails to operate.

The operation of the mechanism thus far
described, covering the movement of the pat-
tern-carrier and the connections between it
and the selectors by which the latter are po-
sitioned, will now be described. It wiil be
understood that the pattern is to be moved
below the tracer E to bring the point of the
pattern for which the card is to be punched
directly under the tracer. This may require
only a rotary movement of the cylinder or a
sidewise movement of the carriage and cyl-
inder, or both of these may be necessary, ac-
cording to the direction in which the next

point of the pattern lies from that for which | movement

| acard was last punched. This movement of

the pattern-carrier ¢orresponds with that of

the tambour frame of the patent above re-

ferred to, the cards punched producing, when

used in the machine, a movement of the tam-

bour-frame corresponding in direction to that
of the pattern-carrier. Likewise the extent
of movement of the carrier determines the
pins of the circular series to be lifted, and
thus the length of the sfit¢h in the embroid-
ering-machine. The two movements of the
pattern-carriers, when required, may be given
elther simultaneously or successively, the ac-
tion of the parts for the two movements and
their conneections being independent of each
other. For a rotary movement of the cylin-
der the hand-wheel K will be turned in either
direction, rotating the cylinder C to bringthe
point of the pattern for which the card is to

be punched under tracer E, this movement

being produced by the mechanism previously
described, consisting of sprocket- wheel 28,
chain 27, and shafts 25 and 23, the latter gear-
ing with worm - shaft 20 through beveled
gears 21 22, the movement of the shaft 20 be-
ing transmitted to cylinder C through the
lost-motion-adjusting device, worm 19, and
gear-wheel 18. "The side movement of the
cylinder is produced by turning hand-wheel
(x in eitherdirection, which slides the carriage
I3 upon rails 10 through the mechanism pre-
viously described, consisting of the sprocket-
wheel 43, chain 42, and transverse shaft 40,
which gears with the screw-shaft 51, engaging
the carriage through the lost-motion-adjust-
ing device shown in [Figs. 22 and 2.

As the movement of the mechanism by
which the selectors are positioned in accord-
ance with the movement of the pattern-car-
rier is exactly the same for a rotary or side
movement ¢l the eylinder, the side movement
alone will be described in detail. The trans-
verse shaft 40, through sprocket-wheels 89 92
and endless chain 90, rotates shaft 93 in frame
I, which in turn rotates the worm 935, and
through the gear 50 the shaft K at the right
of the machine. If the direction of move-
ment of the pattern-carrier and shafts be the
reverse of that of the preceding movement,
there will be a certain amount of backlash
in the connections between the hand-wheels
and the carrier and shafts. It is necessary,
therefore, 1n order to secure the requisite ac-
curate agreement between the movements of
the carrier and shafts to provide some means
of compensating for the backlash, and this
Is the function of the lost-motion adjusting
devices between the hand-wheels and the car-
rier and between the shafts 93 and K. The
lost motion in these devices is made sufficient,
so0 that in reversing the backlash of the con-
nections will be fully taken up before the
carrier and shafts are operated, and the ad-
justing means enable the movement of the

parts to be so adjusted. that the carrier and

shafts shall move in exactaccordance for any
of the hand-wheels. If the direc-
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tion of any movement of the parts be the |

same as thatof the preceding movement, there
will of course be no backlash and no lost mo-
tion in the adjusting devices, the loose parts
being alreadyin operative position. The shatt
03 carries with it the friction-disk 98, which
at the same time as the shaft K is rotated
swings the arm 99 to the right or left, in ac-
cordance with the movement of the shaft 9o,
and moves the slide 102, operated thereby, so
that the rod 103 is shifted in the slot in cross-
bar 106 to such a position that one of the

ears 105 will engage with the corresponding

projection 108 on the cross-bar as the latter 18
raised by mechanism to be described herein-
after. The same movement of the rod 103
carries in front of the opening in card N one
of the letters upon the small card attached
to the lug 109, either “R” or “L,” in accord-
ance with the movement of the pattern-car-
rier, thus informing the operator that the
correct movement has been made. It will be
understood that the friction between disk 93
and fork 99 will be so adjusted that the fric-
tion-disk 98 will operate the arm sufficiently
to throw slide 102 and rod 103 into proper
position, but that the disk will turn in the

fork for any further movement of the shaft.

As the shaft KX is rotated through the worm
and gear, the friction-disk 51 will be rotated
with it, and through the friction between the
rim of the disk and the fork 52 will carry
with it the arm 53 and parts attached thereto
until the arm is stopped by one of the stops
63, this movement of the arin 53 and lever 55
being permitted by the bowl-and-groove con-
nection of the latter with sleeve 57. As the
arm 53 strikes the stop 63 the disk 51 18 re-
leased and rotates forward independently of
the arm, the rim of the disk moving between

the arms of the fork 52, the friction befween °

the parts being adjusted by scerew 54 and the
washer, so that it is just sufficient to carry the
arm into position, but allows the disk to move

forward when the arm isstopped. Theselector

59, forming a part of the selecting mechanism,
has now been broughtinto position underthat
one of the pins 60 of the selecting-rods 61 of

-the direction series which corresponds with

the point of the pattern reached, and any
downward movement of the inner arm of le-
ver 55 will raise the selector and the lifting-
rod, thus, by mechanism to be described here-

‘inafter, locking the selected punches in oper-

ative position. The movement of the shaft
rotates also the arm 64, which 18 rigidly at-

~tached thereto, and ecarries with it the de-

6o

p
»

pending lug 65, on which is mounted the col-
lar carrying the two arms 66 67. 'T'his arm 64
also carries with it the slide 68 and selector
69, attached thereto, and the lever 71 for op-
erating the slide and selector, the lever being
permitted to move freely about the sleeve 57
by the bowl-and-groove connection. If the
rotation of the shaft corresponding to the
movement of the pattern-carrier be in a di-
rection the reverse of the previous movement,

453,170

a ecrtain amount of free movement is allowed
to the arm 64 before either of the adjusting-
serews S0, carried by the fork 77, comes 1n con-
tact with the arm 78, carried by the arm 76,
this free movement operating to shift the
other end of the selector into operative posi-
tion below the pins, certain of the latter be-
ing skipped, as previously described. "The
arms 66 67 being connected, respectively, to
pins 74 and 75 on the rear end of the selector
and on the arm 70, the movement of the arm 64
in either direction rotates the arms 60 67,
and through these shifts the selector Y, 50 as
to throw the end of the selector last used out
of and the opposite end into position under

the pins 85, the friction-disk 81, surrounding

the shaft, offering sufficient resistance to the
movement of fork 79 to prevent the rota-
tion of arm 76, and thus cause the throw
of the selector. When, however,in the move-

ment of arm 64 one of the set-serews 801in the

fork 77 comes in contact with the arm 78, the
entire construction connected with arm 04,
including arm 706, is carried about by the
shaft, the selector 69 being retained in posi-
tion under the pins 85 by the friction of the
disk and fork, which is adjusted to be suffi-
cient to rock the selector 69 into posttion be-
neath the pins and hold it there, but to be
readily overcome to allow the arm 76 to be
carried with thearm (4. If the movementof
the pattern-carrier and shaft be in the same

direction as that of the preceding movement,

there will be no free movement of the arm
64, but all the parts connected with this arm
will move together as the shaft commencesto
rotate, an arm of the selector 69 beingalready
under the selecting-rod pins. T'he sliding
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movement of the carriage to right orleft thus

positions the selectors for punching the holes
in the cards for the rigchtand left movements
of the tambour-frame and the length of the
stiteh in either of these directions. "The ro-
tary movement of the cylinder by similar
mechanism on the left side of the machine,
operating either with or without the rightand
left movement mechanism, positions the se-
lectors for the other two series of selecting-
rods connected to the punches which pro-
duce the holes for the downward and upward
movements of the tambour-frame and the
length of the stitch in either of these direc-
tions. DBy the operation of the mechanism
thus far described it will be scen that the ro-
tary movement of the cylinder in either di-
rection and the side movement of the carriage
to right or left are transmitted to the selectors
through the positioning mechanism in such
a way as to place and hold the selectors for
both the direction and extent series of
punches and for perforating ecither or both
ends of the card in position to raise the se-
lecting-rods corresponding to the point upon

‘the pattern for which the eardistobe punched

and that the pattern-carrier and positioning
mechanism are so arranged that every point
upon the pattern may be successively cov-
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ered by the universal movement given the.| In machines of this class in general use at

former., .
1The mechanism for raising the -selectors

and operating the selecting mechanism will |

now be described. Referring now particu-
larly to Figs. 8 to 13, the sleeve 57 upon the
shaft K is provided, in addition to the grooves
previously described, with a central groove
with which engages a lever 112, pivoted in
the frame of the machine and carrying at its
other end the swinging rod 103. The lever
112 is connected to the sleeve 57 by means of
the forked
connection between these parts in case of
any rotation of the sleeve with the shaft.
For the purpose of returning this lever 112
and the collar 57 to position after being actu-
ated as presently to be described, a spring
114 1s attached to the frame and to the lever.
T'he cross-bar 106, previously referred to, 18
carried by two arms 115, pivoted upon. lugs
116 1In the frame, and carries a central cross-

~ Dlece 117, to which is connested by a link an
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operating-arm 118, provided with a bowl,
which is actuated by the groove-cam 119 in
the cam-wheel M, the arm being held in po-
sition to reciprocate vertically by a forked
end embracing the cam-shaft 147, which is
actuated by meanshereinafterto be described.

For the purpose of securing the proper po-
sitioning of the frames L. and the slides 102
with their connected parts, when the card
has been punched and the parts are returned

to their normal positions prior to another

movement of the pattern-carrier, a transverse
shaft 120 is supported in the frame and has
attached thereto, as shown in Fig. 8, two
pairs of cam-arms for each side of the ma-
chine, the arms of each pair extending in op-

posite directions. -The forwardly-extending

arms 121 engage with pins projecting from
the slides 102 and the rearwardly-extending
arms 122 with pins 123, projecting from the
frames L, which carry the selecting-wires and
rods, the cam-surfaces being reversed, as
shown, the arms being on opposite sides of
the shaft and moving in opposite directions.
T'his shaft 120 is provided with a crank-arm
124, to which is pivotally connected an op-

-erating-arm 125, which carriesa bowloperated

by a groove-cam 200 on the side of the cam-
wheel M opposite that of the cam 119, the

~arm being held in position to reciprocate ver-
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upper ends of the needles.

tieally, as in the case of operating-arm 118.
The selecting-wires 62 86, as best shown in
FFigs. 15 to 17, are attached to the upper ends
of needles 126, which are guided in their ver-
tical movement by the upper and lower comb-
er-boards 127 and by the cross-pins 128, pass-
ing through elongated eyes or loops in the
These needles

are provided also with eyes, formed prefer-
ably by a turn in the wire of which they are
“made, through which pass the stop-rods 129,
which are attached to and adapted to operate
the stops 130 for locking the punches 131, as
18 usual in this class of mechanism.

arms-l13, thus insuring a constant-

the present time the griff has been so con-

1

structed and positioned relative to the stop- 7o

rods as to actuate the latter by a direct pull,
and the stop-rods have been returad to their
normal position by springs, against the ten-
sion of which the rods were moved by the
oriff. The griff in our machine, as shown
1 Kigs. 15 and 16, actuates the stop-rods by
means of direct pressure -from a solid part
attached to the griff, and instead of return-

ing the stop-rods by springs, as heretofore,

we provide means for positively returning
them to position, the use of springs being
very objectionable on account of the diffi-
culty of arranging and retaining in place a
large number of small springs and of regu-
lating their tension to secure the certain and
uniform return of the different rods.

The griff 132, as best shown in Figs. 7, 15,
and 16, consists of a frame adjustably con-
nected to the operating-rods 133 so as to be
raised or lowered, for a purpose hereinafter
stated, and is provided with a series of in-
wardly-projecting bars 134, extending longi-
tudinally of the griff and adapted to engage
the ends of the stop-rods 129 as the griff is

thrown forward, the operating-edges of these

bars being preferably concave, as shown, to
act as guides to the ends of the stop-rods, in-

suring the engagement of the bars and rods

even 1f the latter are not in central position.
Secured to the frame of the griff, preferably
by cross-bars 16, as shown in Fig. 7, and car-
ried by it, are a number of fransverse return-
ing-bars 140,one for each horizontal serviesof
stop-rods, and the stop-rods are provided
with pins 136, with which the returning-bars
140 engage as the griff returns to position,
the returning-bars, as is seen, being free to
move over the stop-rods not actuated as the
ariff 18 thrown forward, but operating to posi-
tively return thestop-rods that have been car-
ried forward by the griff coming in contact
with their ends.

For the purpose of returning the needles
positively and avoiding the use of springs
therewith, as in the case of thestop-rods, we
provide a movable frame 137, which is sup-
ported by two arms 138, one at each side, to
which it is connected by vertical arms and
links 194. These arms 138 are rigidly at-
tached to a shaft 195, extending transversely
of the frame and having the central rigid

~arm 196, the otherend of which carries a bowl

operated by a groove-cam 139 in the cam-
wheel M on the same side asthe cam 119, the
movement of the arm 196 thus rocking the
shaft 195 and raising and lowering the frame
187. "T'he movable frame carriés a series of
cross-pins 135, which are adapted to slide in
the loops in the needles 126, but in the nor-
mal stationary position of the mechanism are

‘at the lower ends of the loops and hold the

needles in their lowest position. The cams
119 and 139, as shown in Fig. 14, are so timed

| that the arm 196 is actuated by cam 139 to
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raise the frame 187 and release the needles | the pin 178 is adapted to enter, thus engaging

for vertical movement at the same time as,
or preferably a little before, the cam 111 act-
nates the arm 118 to move the selectors and
raise the needles, and so that the frame 1s
actuated toreturn the needles that have been
lifted at the same time as, or preferably a
little after, the arm 118 is or has been re-
turned to position, releasing the upward draft
of the wires. - -

- Referring now to the general construction
and tothe mechanism for operating the cam-
wheel M and the parts just deseribed, as best
illustrated in Iigs. 5, 6, 7, and 15, 1t will be
understood that the machine to which our ad-
ditions and improvemnents have been adapted
for the construction of a producing machine
is in general of the ordinary form of a repeat-
ing-machine for Jacquard cards, and the con-
struction and operation of the punches and
punching and eard-feeding mechanisms need
be described only in a general way, they be-
ing well understood by those skilled 1n the
art. Supported in the frame H 1s a power or
main driving shaft 141, which is provided with
a- gear meshing with a gear 142, loose upon
the shaft 143, but adapted to be engaged with
the shaft by the cluteh mechanism herein-
after to be deseribed. "This shaft 143 1s pro-
vided at the end opposite the gear 142 with a
gear meshing with the enlarged gear 144 on
the main operating-shaft 145. At the side of
the frame I opposite the gear 144 and above
the main shaft 145 is a short shaft 148, pro-
vided with a sprocket-wheel actuated from
the main shaft through connections which
will presently be described. This shaft gears
with a parallel shaft 149, extending across

the machine and carrying the square drum

150 for advancing the strip of cards,thisdrum
being provided, as is usual in this class of
imnechanism, with tapered studs or sprockets
151, adapted to enter holes 1n the ends of each
card for drawing the cards along the tapered
studs, serving to insure the engagement with
the cards and to aid in properly positioning
them under the punches. The cards are held
down upon the drum, so as not to slip off the
studs, by springs 163, as shown 1n Ifig. 16.
The shaft 149 is connected by sprocket-wheels
and chain 152 to a counter-shaft at the rear
of the machine, carrying a second winding-
drum 153, provided with studs similar to those
ondrum 150. These two drums constitute the

feeding mechanism for the strip of cards to -

be punched, and are actuated by suitable
mechanismtomake aquarter-revolution after
the punching of each card,thus bringing the
next card under the punches, which mechan-
ism will now Dbe described. The shaft 145
carries at the end opposite the gear 144 a

wheel 176, having on its outer face a pin 175-

and a projecting rim 177, of which a portion
is broken away, as shown in Ifigs. 6 and 24.
Parallel with the shaft 145 is a short shaft
179, ecarrying a wheel 180, which is divided

A

with the quadrants for rotating the wheel 180
and shaft 179 through a quarter-revolution.

The quadrants of the wheel 150 are concave

on their outer surface to form circular sur-
faces concentric with and adapted to engage
the outer surface of the projecting rim 177 on
wheel 176, the rim 177 thus holding the wheel
180 and shaft 179 rigidly in position, except
when the pin 178 engages the wheel 130 to
rotate it, at which time free movement of the
wheel is allowed by the opening in the rim
being brought opposite the end of the quad-
rant. This shaft 179 carries a sprocket-wheel
181, which engages, through a chain 182, with
a similar wheel on the end of shaft 148, which,
as previously stated, operates the card-carry-
ing drum 150. This mechanism forgiving the
card-carrying drum a quarter-revolution at
each operation of the punching mechanism 1s
substantially the same as that in general use.

Ifor operating the punching-frame the shaft
is provided with eccentries 154, connected to
the punching-frame 155 through vertical ec-
centric-rods 150, the movement of these ec-
centrics raising the punching-frame against
the punches and returning them to position
at each revolution of the shaft. As shown
in Fig. 15, the cards are led through a slot
between the upper and lower horizontal bars
of the frame and are carried against the
punches in the upward movement of the lat-
ter. A shaft 157 above the punching-frame
carries two large punches 168, one at each end
of the card, and is operated through pitman

159 by an eccentric on shaft 145, these large

punches being driven downward prior to the
upward movement of the punching-frame
and through the holes which receive the ta-
pered studs on drums 150 and 153, these
punches serving to hold the card rigidly in
position during the operation of the punch-
ing-frame 155. S

A numbering-machine 209, of ordinary con-
struction, is carried by a short shaft 197 and
operated from shaft 145 by an eccentric and
connecting-rod 198 at the opposite side of the
machine from connecting-rod 159, above de-
seribed. Thisnumbering-machineisoperated
as each card is punched to impose a number
upon one end of the card, as is usual in this
class of machines. The griff and stops are
operated to lock and unlock the punches by
an eccentric upon shaft 145 and pitman 1060,
actuated by said eccentric and connected to
a crank-arm upon the shaft 161, this shaft
being connected Ly crank-arms 162 and links
at each side of the machine to the operating-
rods 133, by which the griff is actuated.

From a sprocket-wheel on shaft 145 a chain
199 extends to a rear shaft, upon which 1s
mounted crank-disk 164, connected _to the re-
peating mechanism by a pitman 165. T'his

repeating mechanism in its general construc-

tion 18 the same as heretofore in use and con-
sists of a repeating-drum 166, having each of
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the entire series of needles 126 and supported | ner side is provided with a recess 189, the

upon a shaft167, which is carried by two Piv-

oted arms 168, one at each side of the frame,

the drum being so mounted as to be readily
removed from the supporting-arms when not
in use. One of the arms is pivotally con-
nected to the pitman 165, and thus the arms
and drum are alternately raised and lowered
by crank-plate 164. This drum is provided

at each corner with circular lugs 172, press-.

ing against a plate 169, extending across
the frame, which plateis carried by arms 170
at each side of the frame, and is pressed for-
ward to hold the drum firmly in position by
adjustable springs 171, surrounding arms 170,
and held by perforated lugs upon the sup-
porting-arms 168, in which lugs the arms 170
slide. 'The circular lugs 172 are adapted to
engage a beveled hook 173, pivoted to the
frame, the construction being such that the
drum throws the hook 173 out of its path dur-
ing the upward movement, but catches upon

- the hook by the circularlugs during its down-
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“jecting stud 1838, adapted to éngage with the

ward movement, the drum thus being rotated
sufficiently to compress the springs 171 and
carry the upper lug pressed upon by plate

1691nto such a position that the rotation of the. h
drum throughan entire quadrantis completed
through the recoil of springs 171 acting upon

the arms 170 and plate 169, the cards thus
being fed forward to bring the next card on
the upper side of the drum and under the
needles. The frame H carries rearwardly-

extending arms 174, provided with rollers 175,

over which the perforated cards are passed
when the repeating mechanism is in use.
The punching and feeding mechanism thus
tar described 18 substantially that of the old
repeating-machine. For actuating the cam-
wheel M we provide the shaft 145 with a

sprocket-wheel outside the frame, from which

extends a chain 146 to a similar wheel on the
end of the shaft 147, which carries the cam-
wheel. -

For the purpose of automatically throwing
the punching mechanism out. of operation
after a card has been punched, we have pro-
vided the following mechanism. -Referring
particularly to Kigs. 6, 24, and 25, the gear
142, as previously stated, 1s loose upon the
shatt 145, and the latter is provided with a
fixed collar 182, within which slides a spring-
actuated bar 183, adapted to engage a stud
184, projecting from the side of the loose gear
142, A segment 185, having a cam-groove on
its innersurface adapted toengage the spring-
pressed bar 183 and refract it from engage-
ment with the stud 184, is carried by an arm
upon & lever 186, pivoted to the frame at 136*
and normally held by spring 187 in position
with the segment 185 in contact with collar
This lever 136 carries an upwardly-pro-

surface of the wheel 176, and 1s connected at

its outer end with the cord extending to the

treadle 45 at the front of the machine. The

wheel and recess being so constructed that
the front end of lever 186 is held down for
the release of clutch-bar 183 when the pro-
projection 188 is upon the full portion of the
outer surface of wheel 176, but is raised by
spring 187 to retract the clutch-bar when the
recess i1s brought opposite the projection. A
movement of the treadle by drawing down
the lever 186 against the force of spring 187
retracts the segment 185 from the collar 182
and allows the elutch to operate. The stud
138 is thus withdrawn from the recess in
wheel 176, and the lever is neld down by
the outer surface of wheel 176 until the re-
cess 189, again after a revolution of shaft 145

and the punching of the card and return of

the parts to their normal positions is com-
pleted, comes opposite the stud 188, when the
tension of spring 187 returns the lever and
the cam-segment to their normal positions,
throwing the gear 142 out of engagement with
the shaft 143 by the retraction of spring-
pressed slide or clutch bar 183.

It 1s obvious that other forms of mechan-

1sm may readily be devised for the purpose

of automatically throwing the punching
mechanism out of operation when a card has
been punched and holding it in this condi-
tion tiil again set in operation by the opera-
tor atter the parts have been positioned for
another card by the movement of the tracing
mechanism. The form shown, however, fur-
nishes a convenient and efficient means for
this purpose. "

T'he operation of the mechanism for select-
1ng the punches, punching the cards, and re-
turning the parts to position will now be de-
scribed. The selectors 59and 69 having been
brought into position by the movement of the
pattern - carrier C through mechanism the
construction and operation of which have al-
ready been described, the operator presses
upon the treadle 43, thus by needle 6, con-
nected to cord 46, puncturing the pattern-
card at the point of the pattern correspond-
ing to that for which the card istobe punched
and at the same fime rocking the lever 18¢
to throw the cam-segment 185 out of contact
with the collar 182, thus clutehing the loose
gear 142 to the shaft 143 and setting the actu-
ating mechanism in operation. The cards,

suitably fastened together so as to form an

extended chain and provided with holes to
receive the studs on drums 150 and 153, have

previously been placed in position upon the

machine, being passed over feeding-drum 153
through the slot in the punching-frame 155
and over the holding and feeding drum 150,
as shown in Kigs. 6 and 15. The card to be
punched now lies within the slotted frame
155 beneath the series of punches 131, which,
as shown in FKig. 15 and as is usual in this
class of mechanism, extend through perfora-
tions in the punching-frame above the card

.and are held from downward movement by

circumference of the wheel 176 upon the in- & collars pearing against a cross-piece on frame
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main operating-shaft 145, and by means of
chain 146, engaging with sprocket-wheels on
the shafts 145 and 147, the latter shaft 1s set
in operation, ¢arrying with it cam-wheel M.
This movement of the cam-wheel, through
aroove-cam 119 and arm 118, raises the piv-
oted arms 115 and cross-bar 106, which, by
the engagement of one of the lugs 108 on the
cross-bar with one of the ears 105 of collar

(g |

433,

104 on rod 103, raises the front end of the

pivoted lever 112, attached to the rod 103,and
moves the inner end of the lever downward,
carrying with it the sleeve 57 on shaft K.
It will be understood that the cross-bar 106
operates either or both of the rods 105, levers

112, and sleeves 57 for the two series of se-

lectors and selecting-wires at either side of
the machine in accordance with the move-
ment of the tracing mechanism, the slot in
the eross-bar 106 allowing the bar to move

~upward without engagement with the ears
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105 on either rod unless swung into position
above the cross-bar by the movement of the
pattern-carrier transmitted through the frie-
tion-disks 98, friction-fork 100, and slide 102.

The operation of the lifting and returning
mechanism on both sides of the machine be-

ing the same, a desecription of the operation

on one side will suffice. The collar 57, when
moved downward by lever 112, carries with
it the inner ends of levers 55 and 71, to the
outer ends of which are attached the connec-
tions for operating the selectors 59 and 69,
which, as already described, have Dbeen
brought under the selecting-rods correspond-
ing to the position of the pattern-carrier and
adapted to select the punches for the perfo-
ration of a card for the point of the pattern
now under the tracer. As the lifters are
raised by the movement of the levers there
are also raised by their respective selectors
one of the selecting-rods 61 for the direction
series of punches and two of the lifting-rods
84 for the extent series. The lifting-rod 061
has attached thereto, as previously stated,
two cords 62, extending to different needles,
and each of the rods 84 is attached to a single
needle by the wire 86. As the lifter 69 1is
raised the sliding block 68 carries with it the
conical pin 73, which, by engagement with
one of the conical perforations 87 in the frame
L, centers theframe, bringing the desired pins
exactly over the lifter 69. At the same time
as or a little before the operation of the arm
118 by cam 119 the arm 196 is actuated by
outer groove-cam 139 on the same side of the
cam-wheel M, thus rocking the shaft 195 and
raising the movable frame 137. "T'his upward
movementof the framerelieves the downward
pressure of wires 135 upon the needles at the

ends of the loops and allows the needles 126

to be raised by the movement of wires (2 and

86. As these needles areraised, being guided
by their loops encircling pins 128 and by the

comber-boards 127, they raise with them the

outer ends of stop-rods 129 and carry them i

170

The movement of shaft 143 actuates the ] intoline with the inward coneaved projections
134 of the griff 132, thus placing them 1in po-

sition to Le operated by the forward move-
ment of the griff, as presently to be described.
The arm 160, operated by an eccentric upon

the shaft 145, now roecks shaft161,and through

crank-arms 162 and the operating-rods 133

‘moves the griff 182 inward, thus carrying

7o

75

with it the stop-rods 129, which have been

raised, as previously described, the projec-
tions 134 sliding above the stop-rods not act-
uated by theselecting-wires. Thesestop-rods
129 in their forward movement carry with
them stops 130, which are thus brought over
their respective punches 131, locking them in
position against upward movement when the
punching-frame 155 is raised. ' Meanwhile
the large punches 158 have been operated,
thus passing through the guiding-holes in the
cards and holding them firmly in position for
operation of the punching-frame. The punch-
ing-frame 155 is now raised by the eccentric-
rods 156, operated by eccentrics upon the
shaft 145, carrying with it the punches not
locked in position and perforating the card
by means of the punches thus locked by stops

130. The numbering mechanisin 209 is oper-

ated at the same time to number the end of
the punched card. The card having been
punched, the punching -frame 155 is with-
drawn, leaving the cards free to move for-
ward through the slot in said frame, the cards
beingnowadvanced tobring the nexteardinto
positionby meansofthemechanism previously
described,and shownin Figs.6and 24. During
this forward movement of the card the cross-
bar 106 has been lowered by the action of cam
119, thus releasing the rod 103 and lever 112,
connected thereto, and allowing these parts
to be returned their normal positions by
spring 114. As the outer end of lever 112
is lowered the inner end rises, carrying with
it the collar 57 on shaft I and returning to
their normal positions the selectors 59 and 69.
As previously stated, in case the springs 114
fail to return the levers 112 they will be
positively returned by the downward move-
ment of the cross-bar 106 through projection
111 thereon and pin 110 on bar 105. The se-
lectors having been withdrawn from contact
with the pins 60 and 85, the selecting rods and
wires are free to move downward, and the
cam 139 at the same time as, or preferably a
little after, the operation of cam 119 actuates
arm 196 to carry downward the movable frame
137, which engagesthelower ends of the loops
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in needles 126 by wires 135 and positively re-

turns the needles to position, the griff 134
having previously been withdrawn through
the operation of the shaft 161 and arms 133,
thus positively retfurning the stop-rods and
stops to their normal outer position by means
of returning-bars 140 on the griff and pins
136, projecting from the stop-rods. Immedi-
ately upon the return of these parts to their

- normal positions, as above described, the cam

200 on the cam-wheel M rocks the shaft 120
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through operating-arm 125 and crank-arm | cepting those opposite the perforationsin the

124, and by the forwardly-extending cam-arms
121 carries the rods 103 back to ’rheu normal
central positions and by the rear arms 122
centers the frames L, car rying the two series
of selecting-rods and wires, the shaft and
arms being then returned to their normal po-
sitions to allow the movement of the rods and
frames when anothercard is to be perforated.
During this entire operation the cam-segment
185 has been held out of contact with the col-
lar 182 by the stud 188 on lever 186, riding
upon the outer surface of wheel 176. As
the operation of the machine in punching one
card and advancing the card for the nextop-
eration is eompleted the stud 188 enters the
recess 139 in the wheel 176 and the spring
187 raises the lever 186, throwing the cam-
segment into position to retract the spring-
shde 183, thus antomatically throwing out of

operation the entire mechanism, exoept that.

operated by the movement of the pattern-
carrier, in which condition it will remain un-
til the treadle 1S again operated.

For operating the.machine as a repeating-
machine the following changes and adjust-
ments are made: The repeatmﬂ‘—drum 166,
with its shaft 167, is mounted in the suppor t-
Ing-arms 168, aud the griff 132 is lowered
upon the aetuatln@-arms 133 by the slots and

nuts shown in FIU‘ 7, 80 that the inward pro-

jections of the griff‘ are opposite the ends of
all the stop-rods 126, as shown in Fig. 16.
The series of pelfm&ted cards which are to
be repeated are carried over the rollers 175
and the repeating-drum 166, as is usual in
this class of mechanism, the card to be re-
peated lying upon the top of the drum and
covering all the perforations therein, except
those corresponding to holes in the card. As
the machine is to operate continuously, the
lever 186 is thrown down and held against the
tension of the returning-spring by means of

any suitable catch, the gear 142 thus being

constantly clutched to and operating the shaft
145. As the rods hang in their central posi-
tions and are not actuated by the movement
of the pattern-carrier to throw either of their
ears 105 in the path of lugs 108 on cross-bar
106, the raising of the cross-—bm through cam
119 will not 1itt the rods 103 to aetu&te the
lifting mechanism; but for the purpose of
greater security, as the cross-bar might strike
the ears, the arm 118, with its bowl, is pref-
erably removed, and the arm 125, operating
the centering mechanism, may likewise be re-
moved, if desued [t operatmn not being nec-
essary in the 1epeat1nn* movement; but the
removal of thlS latter arm is wholly unneces-
sary. |

The operation of the ma,ehme as a repeater
1ssubstantially thatof the repeating-machine
to which my additions and improvements
have been applied, and need not be described
in detail, it being readily understood that tke
perfmated card on repeating-drum 166 as the

drum is raised raises all the needles 126, ex- |

- anism is the

cards, so that the griff in its forward move-
ment actuates 0111y those stop-rods corre-
sponding to the series of perforations in the
cards. The operationof the punching mech-
same as when the machine is
used as a producer, as previously desecribed.

It will be seen that in the operation of the
machine as a repeater, as well as when used
as & producer, the needles 126 are positively
returned by the movable frame 137, actuated
by cam 139; also, that the stop- rods carried

forward by the ﬂ'mﬂf are positivelyr eturned by

" through

the backward movement of the grif
returning-bars 140.

In Figs. 18 to 21 a modification of the trac-
ing mechanism is illustrated, in which the
pattern-carrier C consists of a table substi-
tuted for the cylinder of Figs. 1 to 3, this ta-
ble being moved to the right or left or for-
ward or backward by means substantially

the same as those previously desecribed, ex-

cepting that in place of the lost-motion, ad-
justing device on shaft 20 for reﬂ‘ulatmﬂ‘ the
movement of the collar 1 and worm 19 a sec-
ond adjusting mechanismisemployed similar
to that used on the central cross-bar of car-
riage B, and shown in detail in Figs. 22 and
23, previously referred to.

Referrmﬂ' to Figs. 18 to 21, showing the

“modified constructlon 1t will be seen thf:Lt the

carriage B slides, as in the case of the cylin-
drical pabtem-earrier, upon rails 10 upon the
base of the machine A. The carriage B is
provided upon its upper surface with rails
201, upon which slides transversely of the ma-
chine the pattern-carrier C, consisting of a
flat table, as shown, upon which is carried the

pattern P The tracer E is supported, as be-

fore, upon arm D, which may extend from
the floor or base of the machine or from a
side wall, as shown. "T'heshafts 25 and 40, pro-

vided, respectively, with the sprocket-wheels

88 and 89 for operating the shafts 93, extend
directly to the front of the machine, where
they carry the hand-wheels F G. The front
of the machine may be provided, if desired,
with segments 202, carrying, as shown in Fig.
21, lettersforindicating the direction of move-

‘ment of the pattern-carrier, these segments

corresponding with the cards previously de-
seribed as exposed to view upon the front of
the machine through the openings inthe card
N. The shatft 25, for imparting a longitudi-
nal movement to the carriage B and the car-
rier corresponding to the rotary movement of
the cylinder of Kigs.1 to4, 1s secrew-threaded,
and engages with the carriage B through a
lost-motion - adjusting device 203, similar to
that shown in detail in Figs. 22 and 23. The
shaft 40, for imparting a sidewise movement
to the carrier corresponding to the similar
movement of the carriage B and ecylinder of
Ifigs. 1 to 4, has splined upon it a bevel-gear
204, carried by an arm 205, projecting from
the carriage 3. This gear 204 engages with
a similar gear 206 on a scerew-shaft 207, car-
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ried by the carriage B and extending trans-
versely of the machine, this screw-shalt en-
cacing and operating the table C through a
lost-motion-adjusting device 208, similar to
that previously described.

The operation of this mechanism is as fol-
lows: The rotation of hand-wheel I imparts
a forward or backward movement to the car-
riage B and pattern -carrier, and the rota-
tion of hand-wheel G in either direction im-
parts a sidewise movement in either direc-
tion to the pattern-carrier C upon the rails
201 on the carriage, any point upon the pat-
tern P thus being brought beneath the tracer

rs & by the single or combined movement of

20

the hand-wheels and connected shatts. The
connections from the shafts 256 and 40 and the
selecting mechanism are of course the same
as with the eylindrical pattern-carrier. It will
be seen that this construction is simpler than
the -construction shown in If1gs. 1 to 4; but
the latter is preferred, as the pattern P will
generally be of a considerablelength, necessi-
tatmﬂ* an extended movement of the table C
towm‘d the front of the machine, the operator
thus being placed at a distance from the

_tracer, 1011(101"111”" 1t difficult for him to see
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whether the pomt of the tracer is exactly
over the desired point upon the pattern. This
difficulty is obviated by the use of a cylin-
drical pattern-carrier, since as the length of
the pattern extends around the surface of

the cylinder and there 18 no forward and

backward movement of the frame the oper-

ator may, as shown by the position of the

hand-wheels in Figs. 2 to 4, be placed close to

the cylinder in a eonvenmnt position for ob-

serving the exact point on the pattern indi-
cated by the tracer.

Itis obvious that the detaills of the machine
shown and described may be changed in
many ways without departing from our in-
vention. Thus while wehave shown the pat-
tern-carrier as movable 1t is evident that the
action of the partsof the tracing mechanism
may readily be reversed and the tracer car-
ried by the carriage, the pattern being sta-
tionary. Such a construction 18 Lhe full
equivalent of that shown, and by the term
“tracing mechanism” used in the claims we
intend to cover all forms of tracing mechan-
ism consisting, essentially, of a tr- acer and
pattern-carrier, the relative positions of which
may be chan ﬂ'ed so as to bring opposite the
tracer successwely the dlffeu,ut points upon
the pattern for which cards are to be punched,
whether the relative positions of these parts
are so changed by the movement of the
tracer or the pattern-carrier.

Themachineshownanddescribed,moreover,
constitutes butone embodimentofourinven-
tion,while the invention, broadly, isapplicable
to all classes of J aequmd car d—-punchmﬂ mi-
chines. As thismachine hasbeen constructed
for use in perforating cards for embroidering-
machines requiring the produetwn of move-
ments 1n any direction in a single plane and

153,170

movements varying widely in extent, the trac-
ing mechanism hasbeen constructed toallowa
sinilar 1 ange of movement and a plurality of

selecting mechamsms and a series of punches
ha,ve been provided for the production of the
perforations corresponding to the different
movements. * Forperforating cards to be used
in machines requiring movements of more
limited range in direction and extent the per-
for Ltmn'-maehme may evidently be of much
Simplm construction. Thus in perforating
cards for use in a loom in which only an up-
and-down movement of the threads may be
necessary and the extent of this movement
invariable it is evident that but a single se-
ries of punches would be required, .;md that
the selecting andtracing mechanisms may be
COLT espomlmn*ly sunphﬁed

It is evident, also, that our invention 1s not
dependent upon the special form of punch-
ing-machine shown and described, in which
the punches are rendered 0pemtwe by being
locked in position and the perforations pro-
duced by the movement of the card against
the locked punches, this being only one of
the common forms of such machines, while
our invention is of general application in
machines for punching Jacquard cards, what-
ever be the form of pnnehm ¢ mechanism
employed.

While we have shown a machine in which
the selector is positioned by a horizontal
movementand actuated tocontrol the punches
by a vertical movement, it will be understood
that the movement of this part may be modi-
fied as desired in accordance with the special
form of the machine in which my invention
is embodied, and that the form and move-
ment of the selector and the means by which
it operates to select the punches for which
it is positioned may be varied within wide
limits without departing from our invention.

What we claim 18—

1. In a machine of the class deseribed, the
combination, with the punches and selecting
mechanism therefor, of a tracing mechanism
and connections between the tracing mech-
anism and the selecting mechanism, whereby
the movement of the tracing mechanism is
transmitted to the selecting mechanism and
controls the latter to determine the punches
to be selected, substantially as described.

2. In a machine of the class described, the
combination, with the punches and selecting
mechanism therefor, of a tracine mechanism
havingauniversalmovement,and connections
between the {racing mechanism and the se-
lecting mechanism, whereby the movement of
the tracing mechanism in any direction is
transmitted to the selecting mechanism and
controls the latter to determine the punches
to be selected, substantially as described.

3. In a machine of the class desecribed, the
combination, with the punches and a plurality
of selecting mechanisms therefor, of a tracing
mechanism and connections between the trac-

ing mechanism and the selecting mechanisms,
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wher eby the movement of the tracing mech-
anism is transmitted to one or more of the se-

lecting mechanisms and controls the latter to
determine the punchestobe selected, substan-

ttally as described.
4, In a machine of the class described, the

~ combination, with the punchesand g plumhty
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of selecting mech&msms therefor, of a tracing
mechanism and independent wnneetlons be-
tween the tracing mechanism and selecting
mechanisms, whereby the movement of ’Lhe
tracing mechamsm 18 transmitted to one or
more of the selecting meehammm and con-
trols the latter to deter mine the punches to
be selected, substantially as described.

5. In a ma&hme of the class described, the
combination, with series of direction a,nd eX-
tent punches and selecting mechanism there-
for, of a tracine mech.:mlsm and connections
between the tracmﬂ mechanism and the se-
lecting mechanism, whereb;} the movement of

the tracing mecham%m 18 transmitted to the
selecting mechamsm and controls the latter

for the Seleetlon of both direction and extent
punches, substantially as described.

6. In a machine of the class described, the'

combination, with a pluarality of series of di-
rection- punches and a plurality of series of
extent-punches and a plurality of selecting

mechanisms therefor, of a tracing mechamsm |

and connections between the traunﬂ‘ mech-
anism and theselecting mechanisms, whereby
the movement of the tracing mechamsm 1S
transmitted to one or more of the selecting
mechanisms and controls the laiter for the
selection of both direction and extent punches
from one or more of the series subbta,ntmlly
as described.

7. In a maehme of the c,ldss described pro-

vided with punches and selecting mechanism

therefor, the combination of g mova,ble Se-
lector the position'of which determines the

_punches to be selected, a tracing mechanism,
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and connections between the tmunﬂ mech-

anism and the selector, whereby the move-
ment of the tracing 1'nechanism is transmitted
to and positions the selector for the selection
of the punches correspondmw to the point of
the pattern for which a cardis to be punched

substantially as described.

8. In a machine of the class described pro-
vided with punches and selecting mechanism
therefor, the combination of a belector the
position of which determines the punches to
be selected, said selector being adapted to be
rotated in elther direction, a tmunn* mechan-

ism, and connections between the tracing |

mechnmsm and the selector, whereby the
movement of the tracing meehdnism 13 trans-
mitted to the selector a,nd rotates the latter to
position for the selection of the punches cor-
responding to the point of the pattern for

which a card is to be punched, substantially

as described. | |

9. In a machine of the class described pro-
vided with punches and selecting mechanism
therefor, the combination of a movable se-

lector the position of which determines the
punches to be selected, a tracing mechanism
lmvmn a universal movement, and CONTEC-
tions between the tracine mechanism and the
selector, whereby the movement of the trac-
ing mechanism in any direction is trans-
mitted to and positions the selector for the
selection of the punches-corresponding to the
point of the pattern for which a card is to be
punched, substantially as described.

10. In a machineof the classdescribed pro-

 vided with punches and selecting mechanism

therefor, the combination of a plurality of
movable selectors the position of which de-
termines the punches to be selected, a trac-
ing mechanism having a universal move-
ment and conneetlons between the tracing
meehanism and the selectors, whereby the
movement of the tracing mechanism in any
direction is transmitted to and positions
some or all of the selectors for the selectioir of
the punches corresponding to the point of the
pattern for which a card is to be punched,
substantially as deseribed.

11. In a machine of the class deseribed pro-
vided with series of direction and extent
punches and selecting mechanism therefor,
the combination of a plurality of mov&ble
selectors the position of which determines
the punches to be selected, a tracing mechan-
ism, and connections between the tracing
mechanism and the selectors, whereby the
movement of the tracing mechanism is trans-

mitted to and positions the selectors for the

selection of both direction and extent punches,
substantially as described.

12. In a machine of the class described pro-
vided with series of direction and extent
punches and selecting mechanism therefor,
the combination of a movable selector for
each series of punches, the position of which
determines the punches to be selected, a trac-
ing mechanism, and connections between the
tracing mechanism and the selectors, where-

-by th@ movement of the tracing meehamsm

is transmitted to and positions the selectors
for the selection of both direction and extent
punches, substantially as described.

15. In & machine of the elass described pro-
vided with a plarality of series of direction-
punches and a plurality of series of extent-
punches and selecting mechanism therefor,
the combination of a plurality of movable se-
lectors the position of which determines the
punches to be selected, a tracing mechanism,

and connections between the tracing mech-

anism and the selectors, whereby the move-
ment of the tracing mechanism is transmit-
ted to and positions some or all of the select-
ors for the selection of direction and extent
punches from one or more of the series, sub-
stantially as described.

14. In a machine of the class described, the
combination, with the punches, of 4 movable
selector the position of which determines the
punches to be selected, mechanism for oper-
ating the selector to select the punches for
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which it is positioned, normally-broken oper-
ating connections befween the operating
mechanism and the selector, a tracing mech-
anism, and connections between the tracing

-mechanism and the operating connections

and selector, whereby the operation of the
tracing mechanism simultaneously positions
the selector for the selection of the desired
punches and adjusts the operating connec-
tions for the operation of the selector, sub-
stantially as describedl.

15. In a machine of the class deseribed, the
combination, with the punches, of a movable
selector the position of which determines the
punches to be selected, mechanism for opet-
ating the selector to select the punches for
which it is positioned, normally-broken con-
nections between the operating mechanism
and the selector, a tracing mechanism, con-
nections between the tracing mechanism and
the selector for positioning the selector, and
yielding connections between the tracing
mechanism and the operaling connections,
whereby the movement of the tracing mech-
anism adjusts the operating connections for
the operation of the selector and the move-

ment of the tracing mechanism and selector ;

18 permitted after the operating connections
are adjusted, substantially as described.

16. In a machine of the class described, the
combination, with the punches, of a plurality
of movable selectors the position of which
determines the punches to be selected, mech-
anism for operating the selectors to select the
punches for which they are positioned, nor-
mally - broken connections between the op-
erating mechanism and the selectors, a trac-
ing mechanism, and connections between the
tracing mechanism and the selectors and op-
erating connections, whereby the movement
of the tracing mechanism simultaneously po-
sitions one or more of theselectors for the se-
lection of the desired punches and adjusts
the operating connections for the operation
of the selector or selectors thus positioned,
substantially as described. |

17. In a machine of the class described, the
combination, with the punches, of a'series of
selecting-rods corresponding to the punches,
connections between said selecting-rods and
punches,whereby the punches to be operated
are determined by the operation of the select-

ing-rods, a selector for operating the select- .
“ing-rods, a tracing mechanism, and connec-

tions whereby the relative positions of the
selector and selecting-rods are varied by the
movement of the tracing mechanism for the
operation of the selecting-rods which select
the punches corresponding tothe pointof the
pattern for which a card is to be punched,
substantially as described.

18. In a machine of the c¢lass described, the
combination, with the punches, of a circular
series of selecting-rods corresponding to the
punches, connections between sald selecting-
rods and punches, whereby the punches to be
operated are determined by the operation of

453,170

the selecting-rods, a selector for operating
said selecting-rods, a tracing mechanism, and
connections whereby the relative positions of
the selector and selecting-rods are varied by
the movement of the tracing mechanism for
the operation of the selecting-rods selecting
the punches corresponding to the pointof the
pattern for which a card is to be punched,
substantially as described.

19. In amachine of the class described, the

| combination, with the punches, of a series ot

selecting-rods eorresponding tothe punches,
connections between said selecting-rods and
punches, whereby the punches to be operated
are determined by the operation of the se-
lecting-rods, a selector for operating the se-
lecting-rods for which it is positioned, a trac-

1 ing mechanism, and connections between the

tracing mechanism and the selector, whereby
the movement of the tracing mechanism is
transmitted to and positions the selector for
the operation of the selecting-rods which se-
lect the punches correspondingtothe pointol
the pattern for which acard is to be punched,
substantially as desecribed.

20, In a machine of the class described, the
combination, with series of direction and ex-
tent punches, of corresponding series ot se-
lecting-rods, connections between said select-
ing-rods and punches, whereby the punches
to be selected are determined by the operation
of the selecting-rods, a selector for each series
of selecting-rods, a tracing mechanism, and
connections between the tracing mechanism
and selectors, whereby the movement of the
tracing mechanism is transmitted to and po-
sitions the selectors for the operation of se-
lecting-rods from each series, substantially as
deseribed. : -

- 91. In a machine of the class described, the
combination, with a plurality of series of di-
rection-punches and a plurality of series of
extent-punches, of corresponding series of se-
lecting-rods, connections between said select-
ing-rods and punches, whereby the punches
to be operated are determined by the opera-
tion of the selecting-rods, a selector for each
series of selecting-rods, a tracing mechanism,
and connections between the tracing mech-
anism and the selectors, whereby the move-
ment of the tracing mechanism is transmit-
ted to some or all. of the selectors and posi-
tions the latter for the operation of the select-
ing-rods to select both direction and extent

punches from one or more of the series, sub-

stantially as described.

22, In a machine of the class deseribed, the
combination, with the punches, of stops con-
trolling said punches, a movable selector, con-
nections between the selector and the stops,
whereby the position of the selector deter-
mines the stopsto be operated, a tracing mech-
anisw, and connections between the tracing
mechanism and selector, whereby the move-
ment of the tracing mechanism is transmitted
to and positions the selector for the operation

| of the stops which select the punches corre-
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sponding to.the point of the pattern forwhich | leeting-rods controlling the stops cotrespond-

a card 1s to be punched, substantially as de-

combination, with the punches, of stops by
which said punches are locked in position for
operation, a movable selector, connections be-
tween the selector and the stops, whereby the
position of the selector determines the stops
to be operated to lock the corresponding
punches, a tracing mechanism, and connec-
tions between the tracing mechanism and se-

lector, whereby the movement of the tracing

mechanism is transmitted to and positions

the selector for the operation of the stops cor-
responding to the point of the pattern for
which a card is to be punched, substantially
as described. | |
24. In a machine of the class described, the

~combination, with the punches and stops con-

trolling said punches, of a series of selecting-
rods corresponding to the punches and stops,
connections between the selecting-rods and
stops, whereby the operation of the selecting-
rods determines the stops to be operated, a
selector for operating the selecting-rods for
which it is positioned, a tracing mechanism,
and connections between the tracing mech-
anism and selector, whereby the movement of
the tracing mechanism is transmitted to and
positions the selector for the operation of the
selecting - rods selecting the punches corre-

sponding tothe poinf of the pattern for which

a card is to be punched, substantially as de-

35 scribed.

25. In a machine of the class described, the
combination, with the punches and stops by
which said punches are locked in position

_ for operation, of a series of selecting-rods cor-
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~are locked in position for operation, a gri

responding to the punches and stops, connec-
tions between the selecting-rods and the stops,
whereby the operation of the selecting-rods
determines the stops to be operated to lock
the corresponding punches, a tracing mech-
anism, a selector for operating the selecting-

rods for which it is positioned, and connec- |

tions between the tracing mechanism and se-

lector, whereby the movement of the tracing

mechanism is transmitted to and positions
the selector for the operation of the selecting-
rods controlling the stops corresponding to
the point of the pattern for which a card is
to be punched, substantially as described.

20. The combination, with the punches, of |

stop-rods carryingstops by whichsaid punches

for operating said stops to lock the selected
punches, a series of needles for moving said
stop - rods into position to be actuated by
said griff, a series of selecting-rods connected

to and actuating said needles, a selector for:

operating the selecting-rods for which it is
positioned, a tracing mechanism, and connec-
tions between the tracing mechanism and the
selector, whereby the movement of the trac-

ing mechanism is transmitted to and posi-

ing to the point of the pattern for which a
card is to be punched, substantially as de-
scribed. o

27. In a machine of the class described pro-
vided with punches and selecting mechanism
therefor, the combination of a shaft K, adapt-
ed to be rotated in either direction, a selector
the position of which determines the punches
to be selected, connections between the se-

lector and shaft, whereby the selector is posi-

tioned by the rotation of the shaft, a tracing

‘mechanism, and connections between the
| tracing mechanism and theshaft, whereby the

movement of the tracing mechanism rotates
the shaft and positions the selector for the
selection of the punches corresponding to the
point of a pattern for which a card is to be
punched, substantially as described.

28. In a machine of the classdescribed pro-
vided with punches and selecting mechanism
therefor, the combination of a shaft K, adapt-

| ed to herotated in either direction, a selector

the position of which determines the punches
to be selected, connections between the se-
lector and shaft, whereby the selector 1s posi-
tioned by the rotation of the shait, a tracing
mechanism, and connections between the trac-
ing mechanism and the shaft, whereby the
movement of the tracing mechanism rotates
the shaft and positions theselector for the se-

| lection of the punches corresponding to the

point of the pattern for which a cardis to be
punched, and means for operating sald se-
lector to select the punches for which it 18 po-
sitioned, substantially as described.

29. In a machine of the class deseribed pro-

- vided with punches andselecting mechanism

therefor, the combination of a shaft K, adapt-
ed to be rotatedin either direction, a selector
carried by said shaft, the posifion of whiel
determines the punches to be selected, a trac-
ing mechanism, and connections between the
tracing mechanism and the shaft, whereby
the movement of the tracing mechanism ro-
tates the shaft and positions the selector for

the selection of the punches corresponding
‘to the point of the pattern for which a card

is to be punched, substantially as described.
30. In a machine of the class deseribed pro-
vided with series of direction and extent
punches and selecting mechanism therefor,
the combination of a shaft IS, adapted to be
rotated in either direction, selectors carried
by said shaft, thz position of which deter-
mines the punches to be selected, a tracing
mechanism, and connections between the trac-
ing mechanism and the shaft, whereby the
movement of the tracing mechanism rotates
the shaft and positions the selectors for the
selection of both direction and extent punches
corresponding to the point of the pattern for
which a card is to be punched, substantially
as described. |
- 31. In a machine of the class described pro-
vided with punches andselecting mechanism

tions the selector for the operation of the se- | therefor, the combination of a plurality of
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~shafts K, adapted to be rotated in either di-
- rection, selectors cearried by said shafts, the

'130511:1011 of which determines the punches to

be selected, a tracing mechanism, and con-

‘nections between the tracing mechanism and
the shafts, whereby the movement of the

traemﬂ' mechanism rotates one or more of

the shafts and positions the selectors for the

10
‘punched, substantially as described. -

52. In amachine of the classdeseribed pro- |
vided with a plurality of series of direction-

selection of the punches corresponding to the

point of the pattern for which a card is to be

punches and a plurality of series of extent-

punches and selecting mechanism therefor, |

the combination of a plarality of shafts IK,

adapted to be rotated in either direction, se-

20

lectors carried by said shafts, the position of |
‘which determines the punclies to be selected,
atracing mechanism,andconncctionsbetween |
the tracing mechanism and the shafts, where- |
by the movement of the tracing mechanism.

- rotates one or more of the shafts and posi-

tions the selectors
direction and extent punches from one or

-more of the series, substantially as described.
33. In a machine of the elass described, the |
“combination, with the punches, of a shaft I\,

~adapted to be rotated in either direction, a

30

- nections

35
. for Opemtmn. the selecting-rods for which 1t
1s positioned, a tracing 1’116(:1‘1&11“131:1,, and con-
nections between the tracing mechanism and
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series of selecting-rods corresponding to the
punches and arranged about said shaft, con-
between said selecting - rods and
punches, whereby the punches to be operated

are determined by the operation of the se-

lecting- rods, a selector carried by said shait

the shaft, whereby the movement of the trac-
ing mechanism rotates the shaftand positions
the selector for the operation of the select-

1ng-rods which select the punches correspond-

ing to the point of the pattern for which a
card 1s to be punched, substantially as de-
bCl‘led ‘

o4. In amachine of the class deseribed, the
combination, with the punches, of a plurality
of shafts IS, adapted to be rotated in either
direction, series of selecting-rods correspond-
ing to the punches and arranged about said
shafts, connections between sald selecting-
rods and punches, whereby the punches to be
operated are determined by the operation of
the selecting-rods, selectors carried by said
shaft for operating the selecting -rods for
which they are positioned, a tracing mechan-
1sm,andeonnectionsbetweenthetracing mech-
anism and the shafts, whereby the movement
of the tracingmechanism rotates one or more
of the shafts and positions the selectors for
the selection of the punches corresponding
to the point of the pattern for which a card
is to be punched, substantially as described.

Jo. In a machineof the class deseribed, the
combination, with a plurality of series of di-
rection and extent punches, of a shaft I< for

each series of direction-punches and a plu- | one or the other arm into position to operate

~arm and engaging the selector, ¢
actuating 1;110 shaft mld lever,
as deqerlbed

for the selection of both !

453,170

rality of seriesof extent- punches, correspond-

[ ing series of selecting-rods arranged about
| ea,r_,h of said shatts, c,mmeetlons bebween said
selecting - rods and punches, whereby the
| punchgs to be operated are determined by the
operation of the selecting-rods,
ried by said shaft, a tmcmfr mec]mmsm and

electors car-

connections between the tmemﬂ' l’l‘lGGh‘lﬂlSll‘l

“and the shafts, whereby the movement of the
tracing mechmusm rotates one or more of the
‘shafts to position the selectors for the selec-

tion of Doth direction and extent punches |

from one or more of the Semes,. Sul‘}qtm_mml]y
as deseribed.

vided with punches and selecting mechanism

therefor, the combination of & qlmf’r adapted
to be 101¢1ted in either direction, a series of
selecting-rods arranged about said shaft and

101‘11111‘151‘ a part of the selecting mechanism,
an arm carried by said shaft ¢
with a movable selector,a lever pi

ind means for

:7_0::”

30, In anmchm(, of the (31.:155 described pro-

and provlded o
votedinsaid
Qo

subslmltml]y .

37. Ina machine of the t,lass deserlbed pr 0-

vu:led with punches and selecting mechanism
95

therefor, the combination of a shaft adapted

to be rotated i in either direction, a series of o
selecting-rods arranged about said shaft and

fmmmn a part of the selecting mechanism,

an arm carried by said shaft and provlded
with a movable selector, a sleeve mounted to
slide on said shaft, a lever pivoted in thearm
and engaging the selector and sleeve at its
-0p1)051t0 ends, and means for actuating the

shaft and sleeve, substantially as descrlbed |
-~ 38. Ina 1113(3111116 of the class described, the

combination of a shaft adapted to be 1‘0tated
in either direction, an arm having a ylelding
connection with said shaft, a selector carried
by the arm,a seriesof Selectmﬂ‘-rods arranged
about the shaft, and stops for limiting the
movement of the arm with the shaft, w Tere-
by the selector may be stoppetd in p081t1011 to
actuate the rods desired, the shatt being left
free to rotate, substantmlly as de%crlbed |
39. In a machine of the class described, the
combination of a shaft, a plurality of series
of selecting-rods al‘mnﬂ'ed about the shaft,
Arms cm*rled by sald qhaft and provided with
selectors movable in their respective arms,
one of said arms having a yielding connec-
tion to the shaft, and stops for limiting the
movement of the yieldingly-connected arm,
whereby the sclectors are positioned by the
rotation of the shaft for the operation of the
desired selecting- rods, substantially as de-
seribed.
40. In a machine of the class described, the
combination of a shaft adapted to rotate 1n
either direction, a series of selecting-rods ar-

ranged about said shaft,a selector carried by

an arm on said shaft, said selector being pro-
vided with two operating-arms and having an
oscillatory movement on its support to bring
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said rods according to the duectlon of rota-
tion of the shaft and selector, and yielding
connections between the selector and a fixed
part of the machine, whereby as the shaft is
rotated 1n either d1rect1011 against the ten-
sion of the yielding eonneetwns the selector

is oscillated intoandheld in position with one |

of its operating-arms in position to operate
the Seleetmﬂ-rods substantially as described.

41. In a machme of the class described, the
combination of a movable selector the posi-
tion of which determines the punches to be
selected, a tracer and pattern-carrier, one -of
which is movable relatively to the othel an
operating mechanism, and connections be—
tween the operating mechanism and the moyv-
able member of the tracing mechanism and
the selector, both sets of GOHHGthOIlb being

provided with ad] ustable lost-motion devices

whereby the tracing mechanism and selector
are moved snnultaneously and the backlash
is taken up on a reverse movement, substan-
tially as described.

42. In amachine of the class described, the

combination, with a movable selector the po-

sition of whlch determines the punches to be
selected, of a tracer, a c¢ylindrical pattern-car-
rier mounted to rotate in either direction to
bring under the tracer successively the points
of the pattern for which the cards are to be

punched, and connections between the car- |

rier and the selector, whereby the movement
of the pa,tteln-ca,ruel 1s fransmitted to and
positions the selector for the selection of the
punches corresponding to the point of the
patternfor which the card is to be punched,
substantially as deseribed.

43, In amachine of the class deseribed, the
combination of a carriage, a cylindrical pat—

tern-carrier mounted on sald carriage to ro-

tate in either direction at right anﬂ‘les to the
line of movement of the carriage, and means
for imparting rotary mov ement to the cylin-
der and sliding movement to the carriage in
either direetion, substantially as described.
44, In a machine of the classdescribed, the
combination, with the punching-and punch-
selecting mechanism, of a pattern-carrier and
tracer the relative positions of which are
varied in accordance with the movements of
the selecting mechanism to determine the
punches to be operated, means for setting
the punching mechanism in operation for
punching the card after the punches are se-
lected, and a marker movable to and from

said means, whereby the marker is moved
agalnst the pattem and marks the point for
which each card is punched, substantially as
described.

45. In'a machine of the class described pro-
vided with punches and selecting mechanism
therefor, the combination of a series of needles
forming a part of said selecting mechanism,
means fm moving from their normal p051t10ns
the needles cor respondmﬂ' to the punches to

the needles exceptthose corr espondmﬂ to the
punches to be selected, and means for operat-
ing the selecting meehamsm to select either
the punches eouespondmw to the mneedles
moved out of their normal pesitions or to se-
lect the punches corresponding to the needles
not moved out of their normal p051t1ons sub-
stantially as described.

46. In a machine of the class deseribed, the
combination, with the punches, of stop-lods
normally out of position to render the punches

~operative, needles engaging said rods, means

for moving the ueedles and st0p-10ds corre-
sponding to the punches to be operated, a re-
peater-drum for moving the needles and stop-

rods corresponding to the punches not to be
operated, mechanism for operating the stop-
rods, and means for adjusting said operating
mechanism to actuate the stop-rods either

‘when in their normal positions or only when

moved out of their normal positions, substan-
tially as described.

47. In a machine of the class described, the
combination, with the punches and stop-rods
of a grift for actuating said stop-rods and

‘means for adjusting the relative positions of
‘the stop-rods and griff, so that the griff shall

actuate the stop-lods when n then normal

‘positions or only when moved out of their

‘normal positions, substantially as desecribed.

48." In a machine of the class described, the

~combination, with the punches and stop-lods

of a gn

for actuating said stop-rods and
means for adjusting the oriff into position
to actuate the stop-rods when 1n their normal
positions or to actuate the stop-rods only
when moved out of their normal positions,

‘substantially as desecribed.

49. T'he combination, with the reciprocat-
ing carriage B and the pattern - carrier C,
mounted on sald carriage and moving at r 10*]113
angles thereto, of the handles F G and con-
neetwns between the handles and carriage
and carrier, substantially as desecribed.

50. The eombma’non with the reciprocat-
ing ecarriage B and the pattern - carrier C,
mounted on said carriage and moving at right.
angles thereto, of the handles F G and con-
necmons for operating said carriage and car-
rier, adjustable lost- motlon devices forming

| a palt of each of said connections, substan-

tially as deseribed.

51. The combination, with the movable pat-
tern-carrier C and the shaft I{, adapted to ro-
tate in either direction, of the handles F G
and connections between the handles and the
carrier and shaft, adjustable lost-motion de-
viees forming a part of each of said connec-
tions, substantially as desecribed.

59. The combination of the shaft 45, swing-
ing rod 103, connections for oper atmﬁ* the rod
flom the shaft, lever 112, connected to said

‘rod, slotted cross-bal 106, and means for op-

eratmn' the -cross-bar to engage the rod and
actuate the lever when the 10(1 IS swung in
' either direction from its central position, %ub-

be selected, a repeater-drum for moving all | stantially as descubed
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53. The comDbination of the shafts 93, swing-
ing rods 103, connections for operating the
rods from the shafts, levers 112, connected to
said rods, slotted cross-bar 106, and means for
opela,tmrr the cross-bar to engage the rod or
rods and actuate one or both of the levers
when one or both of the rods are swung in
either direction from a central position, sub-
stantially as described.

54, The combination,withthe shaft I{,adapt-
ed to rotate in either direction and carrying
one or more selectors, of a shaft 93 for actuat-

ing said shaft, swinging rod 103, yielding con-

nectmns between the shaft 03 :;md rod, slotted
cross-bar 106, means for operating the cross-
bar to engage the rod when the latter is
swung in either direction, and the lever 112,

carrying the rod and conneuted to opemte
the selector or selectors, substantially as de-

20 scribed.
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55. The comblnatlon, with the selecling-

‘rods 61, of the shaft IS, friction-disk 51, arm

53, having friction-piece 52, stops 63, selector

59, and means for actuating said selector, sub-

stantially as desecribed.
56. The combination,

53, havmn' friction-piece 52, stops 63, selector
59 lever 05 for operating said seleetm sleeve
57 loose on the shaft and engaging the lever
35 and means for moving said sleeve, sub-
stantlally as described.

57. The combination of shaft I, Seleetlnw-
rods 61 84, selectors 59 09, carried by said
shaft into position to o_perate selecting rods,
levers 55 71 for operating saild selectors,
sleeve 57, loose on the shattand engaging the
levers 55 71, and a lever 112 for operating
said sleeve, substantially as described.

53. The combination of shaft I, arm (4,
carried by the shaft, forked selector 69, piv-
oted on said arm, arm 70, loose on said shaft
and engaging a fixed friction-disk 81,a lever
connection between the selector and thearm
76, and a lost-motion connection between the
arms 64 and 76, substantially as described.

59. The combination of shaft I, arm 04,
carried by said shaft, forked selector 69, piv-
oted on said arm, fixed friction-disk 81, a
frictiou-piece moving with the shaft and en-
gaging the frietion- dlsh, and a lever connec-
tion between the selector and the friction-
piece, substantially as described.

60. The combination, with the movable
frame L, carrying the selecting-rods and pro-

with the selecting-
rods 61, of the shaft K, friction-disk 51, arm
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vided with holes 87, registering with the rods,
of the selector 69, carrying a beveled pin 73,
adapted to enter one of the holes as the se-
lector is actuated, whereby the frame 1s posi-
tioned for the operation of the selecting-rods
by the selector, substantially as descubed

61. The eombmatmn, with the needles 126,
of wires 806, selecting-rods 84, and a seleetm
for actuating any of said 10ds for which 1t 1s
positioned, substantially as described.

62. The combination, with the needles 120,
of wires 86, selecting-rods 84, selector 69, and
means for.positioning and a'ctuating sald se-
lector to operate selected needles, substan-
tially as deseribed.

63. The combination, with the needles 1260,
of the frame 137, engaging sald needles, and
mechanism whereby said frame 1s moved to
allow the needles to be operated and to posi-
tively return the operated needles to their
normal position, substantially as described.

64, The combination, with the needles 120,
of a selector, as 59 or 69, connections between
the selector and needles, and means for posi-
tioning and actuating said selector to operate
selected needles, substantially as deseribed.

65. The combination, with the needles 126,

of the frame 137, engaging said needles, arm

138, carrying said frame and rigidly connected
to shaft 195, and arm 196 and cam 139 for
rocking said shaft, substantially as deseribed.

66. The combination, with the needles 126,
provided with loops, of the frame 137, having

cross-wires 135 extending through said loops,

and mechanism whereby said {rame is moved
to allow the needles to be operated and to
positively return the operated needles to their
normal position, substantially as described.

67. The combination, with stop-rods 129,
carrying pins 136, of griff 152, engaging said
stop-rods on 1t mm*ement in one direction,
and returning-bars 140, carried by said grif
and engaging pins 136 to return the stop-
rods to their normal position on the return
movement of the griff, subsmmmlly as de-
seribed.

In testimony whereof we have hereunto set
our hands in the presence of two subseribing
witnesses.

JOS. IRISH.
SAMUEL J. BRIDEN.

Witnesses:
STEPHEN OSBORNL,
W. IB. BOSTWICK.
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