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UNITED STATES

PaTENT OFFICE.

FRANCIS II. RICHARDS, OF HARTFORD, CONNECTICUT.

" JACQUARD MECHANISM.

SPECIFICATION forming part of Letters Pateat No. 573,621, dated December 22, 18986,
Application filed June 4, 1896, Rerial No, 594,248, (No model.)

To all whom it may concermn: :

Beit known that I, FRANCIS II. RICHARDS, a
citizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Jacquard Mechan-
ism, of which the following is a specification.

This invention relates to Jacquard mech-
anism, and especially to such a mechanism
adapted for use in connection with key-op-
erated devices, and by means of which indi-
cations may be selectively recorded on a jac-
quard or carrier and the latter operated to
actuatea snitabledriven apparatuscontrolled
by said recorded indications.

The main object of the invention is to pro-
vide a mechanism having a device which may
be set in one position torecord an indieation,
and when in that position will serve as an ac-
tuator for imparting movement to suitable
means controlled thereby, and which when in
any other position will neither record an indi-
cation nor operate as an actuator for such
means. Thissettable device I term an ““indi-
cating-actuator,” as it not only indicates that
the operation of another device or mechanism
may take place, but forms the means for op-
erating such device or mechanism.

Another objecet of the invention is to pro-
vide, in connection with an indicating-ac-
tuator such as that just described, sunitable
setting means whereby such actuator may be
readily moved to its working position when-
ever it is desired to employ the same to record
an indication on the jacquard or carrier.

For the purpose of practically utilizing the
indicating-actuators just deseribed in a Jac-
quard mechanism in which a pattern or com-
bination of indications ean be set up the jac-
quard carrying said actuators is preferably
in the form of an endless belt having the ac-
tuators disposed in parallel rows, each row
of which is controlled by a setting-actuator.

An important feature of my present inven-

tion is the provision of such a jacquard-belt

" made up of sections or links, preferably in-

50

terchangeable, each carrying the same num-
ber of indieating-actuators disposed in cor-
responding positions, so that when any one
section or link of the belt is broken or be-
comes worn it may be removed and a new

‘bodying my present invention.

one, exactly similar to all the others which
the belt contains, substituted.

In the drawings accompanying and form-
ing part of this application, Figure 1isasec-
tional front elevation of an apparatus em-
Fig. 21is a
side elevation of the same, looking from the
left in Fig. 1. Fig. 3 is a vertical longitudi-
nalsectional detail illustrating the driving of
the jacquard-belt by a sprocket-wheel, here-
inafter more particularly described. Fig. 4
is a detail side elevation of the resetting
means shownin Fig. 2 and illustrates the re-
setting device in position for restoring the
set indicating-actuators to their normal un-
set positions. Fig. 5is a detail side elevation
of the keys and key-operated devices, illus-
trating the operation of setting the indicat-
ing-actuators. Fig. G is a sectional view of
the same, the section being taken in line 6 6,
Fig. 5. Iig. 7 is a detail front elevation of
the resetting means. Fig, Sis an enlarged
detail side elevation illustrating the con-
struction of the jacquard-links and the jac-
quard-pins carried thereby.  Fig. 9 is a par-
tial front elevation of the same. Fig. 10 is
an enlarged detail sectional elevation, the
section being taken in line 10 10, Fig. 9, and
illustrating the construetion of one of the in-
dicating-actuators or jacquard-pins; and Fig.
11 is an enlarged detail side elevation of one
of said pins.

Similar characters designate like parts in
all the figures of the drawings.

Any suitable framework may be employed
for carrying the several operative parts of
my improved mechanism. In the present
case this framework is represented compris-
ing a pair of side frames, such as 2 and 2/,
having brackets 3 3 and 3’ 3’ bolted thereto
and formed with bearings in which shafts 16
and 16" are represented journaled for rota-
tion. Itshould be understood that the frame-
work illustrated. herein is intended to form
part of any suitable machine to which my
improved Jacquard mechanism is adapted—
for instance, a Jacquard loom.

Each of the shafts 16 and 16’ preferably
has secured thereto a series of carrier disks
or wheels, the carriers of one series being
designated by 18 and those of the other by

55

6o

65

70

75

8o

85

go

95

100



10

15

‘20

30

35

40

2 573,621

18',and the jacquard is adapted to be sup-
ported on these carriers for traveling move-
ment around the same, the outer carriers of
each series of wheels being illustrated as
flanged at 18" to form guides for preventing
side movement of the belt. This jacquard-
belt is designated in a general way by J and
is shown carrying a plurality of settable jac-
quard-pins orindicating-actuators,each shift-
able from an unset position to a set position,
and vice versa. In thepreferred form thereof
hereinillustrated this beltis represented com-
prising a plurality of yieldingly-connected sec-
tions, these sections being in the nature of
detachable links having suitable connectors
for joining the same to form an endless belt.
Moreover, these links are advantageously
formed so astobeinterchangeable, each of the
individuallinksjbeing represented as having
a barand an eye at one side thereof and an eye
and a bar at the opposite side thereof com-
plementary tothe barand eye atthe first-men-
tioned side of the link, the barat one side be-
ing shownhereinat{anditseyeat4’,while the
eye and the bar at the opposite side thereof
are represented at 5and 5 as complementary,
respectively, to the bar and the eye 4 and 4.
(See TFig. 8.) These bars and eyes are so
constructed that each link will be connected
and disconnected, preferably, by sliding the
same longitudinally of itscodperative link or
links, so that such links are slidably detach-
able from the belt. As the links j are inter-
changeable it will be seen that each of them
has complementary conhectors at its oppo-
site sides, respectively, the construction be-
ing such that each eyeis slightly larger than
the bar which it is designed to receive and
affords sufficient clearance to permit the links
to turn slightly relatively to one another in

" passing, for instance, around the carriers 18
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and 1§'. The links are represented in the
drawings as of sufficient length for carrying
a series of indicating-actunators or jacquard-
pins, it being obvious that the number of
pins carried by each link will depend entirely
upon the number of devices to be operated
by the Jacquard mechanism, if it isassumed
that, as in the present case, each pin of a link
controls a different actuated device. In the
drawings of my present application each link
is shown having eighteen such indicating-
actuators, regularly spaced, corresponding
pins of the several links having correspond-
ing positions transversely of these members.
Each of these indicating-actuators or pins is
illustrated seated in a suitable socket in its
respective link, each socket preferably ex-
tending entirely through the link and being
substantially eylindrical, but tapered slightly
from its inner side toward the outer side
thereof, these sockets being represented at s
formed in the body portion of the link, so as
to.avoid weakening the same.

The jacquard-belt is shown in the draw-

.ings as driven by a pair of sprocket-wheels,

such as 9 and 9, secured to the end carriers

18 and rotated with the shaft 16, these
sprocket-wheels having teeth adapted to be
received in the usual manner by drive-open-
ings, one series of which is represented at 8
ascoodperative with the sprocket-wheel 9 and
another series at 8’ as cooperative with the
sprocket-wheel 9. The drive-openings of
each series are regularly spaced and disposed
in corresponding positions transversely of the
jacquard-links, these openings being shown
intersecting the sides of the links, substan-
tially one half of each sprocket-receiving
opening of each series being formed in one
side of the link, while the complementary half
of the next adjacent opening is formed in the
opposite side of such link and in alinement
with the first-mentioned half, the comple-
mentary portions of these drive-openings
forming between them a tooth, such as 8",
adapted to be engaged by the teeth of the
sprocket-wheels and to be received in the
tooth-spaces of such wheels.

It will be apparent by reference to Figs. 1
and 9 that although the links are recessed to
form the drive-openings S and §', yet thelinks
are positively connected with one another at
both sides of such openings, so thatthe strain
exerted upon the teeth 8" by the draft of the
sprocket-wheels is not borne directly by such
teeth, but is transmitted to the connecting
eyes and bars at both sides of the sprocket-
receiving openings, and is thus distributed
throughout the length of the jacquard-belt.

Any indicating-actuator carried by the jac-
quard and shiftable from an unset to a set
position and viee versa, may be employed
for recording on such jacquard the desired
indications and for imparting movement to
the actuated devices controlled thereby; but
in the preferred form thereof I make useofan
oscillatory indicating-actuator or jacquard-
pin p, which by a slight oscillation may be
shifted into or out of the path of movement
of its respective actuated deviee. Such an
indicating-actuator is shown shiftable trans-
versely of the jacquard and having resilient
arms. adapted to engage the walls of the
sockets s in the jacquard. All of these pins
are interchangeable, and each is represented
having an expansible furcated shank, such
as 19, seated in its respective socket s, the
arms formed by the furcation being resilient,
8o as to hold the pin snugly in place.

The sockets s have been hereinbefore de-
scribed as tapered toward the. outside of the
links, and in order to insure a firm hold of
the expansible shank on the walls of such
sockets the shank 19 is. preferably tapered
also toward the working. portion or crank
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thereof which extends outside of the link. -
This crank is illustrated comprising a head,

such as 19", substantially parallel with the
shank, and a transverse neck 19, connecting
said head and the shank. As these pins.p
areadapted tobe oscillated to carry the heads
19" to the ““working” position at right angles
to the width of the belt shown in full lines in
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Fig. 9, or to the inclined or oblique ““idle™
position shown in full and dotted linesin said
figure, the shanks of the pins are also sub-
stantially c¢ylindrical, though, as just stated,
slightly tapered toward the cranks, so as to
entirely fill the sockets in the links.

The shaft 16 is shown herein carrying at
its left-hand end a ratchet-wheel, such as 11,
fixed thetreon, and a link 25, loosely mounted
between the ratchet-wheel and a stop-shoul-
der of the bracket 3. Thislinkisillustrated
having pivoted thereon a pawl 12, normally
held by means of a light spring in engage-
ment with the teeth of the ratchet-wheel 11.
The link 25’ is adapted to be oscillated by
means of a crank-rod, such as 25, operated
Dby amain driver,which isshown at D as a con-
tinuously-rotative driving-wheel. At each
rotation of thiswheel it will be apparent that
thelink 25" will be oscillated and the ratchet-
wheel rotated step by stepin the direction in-
dicated by the arrow in Fig. 2, thus moving
the jacquard-belt in a circuit around its car-
riers to present the pins of successive links
to the action of the setting means.

As I considerit advantagecus to effect the
recordation of the indications of any desired
combination or pattern by setting means con-
trolled from a keyhoard, I have illustrated in
the drawings a plurality of keys (designated
in a general way by K) for operating corre-
spondmd key-levers, such as L, these levers
being represented mounted on a carrier-rod,
such as 6, at the front end of the apparatus,
the key-levers being normally held in the po-
sition shown in Fig. 2 by means of suitable
springs, such as 6’, while stops are illustrated
at 7 and 7' for limiting the movements of said
key-levers in the usual manner. Each lever
L is represented having at its inner end a
setting -actuator, such as 20, separate from
the indicating-actuators and normally out of
the path thereof, each actuator 20 being rep-
resented in Fig. 6, however, as alined with its
respective series of the several transversely-
separated longitudinal series of indicating-
actuators carried by the jacquard. :

Itis desirable to provide either the indicat-
ing-actuators or the setting-actuators with
cam-facesadapted tocodperate with the work-
ing faces of the otherset of actuators for shift-
ing the indicating-actuators from their unset
positions to their set positions, and in the
present instance the setting-actuators 20 are
shown at 20" having inclined cam-faces so po-
sitioned that when any given lever is oper-
ated the setting-actuator carried thereby will
be operative by such movement into engage-
ment with the head of the jacquard-pin pre-
sented to it to turn said pin, as shown at the
left in Fig. 6, to its set position.

The oper ation of the apparatus hereinbe-
fore described will be readily understood.
The rotation of the driver D will cause the
jacquard to travel continuously in the direc-
tion indicated by the arrows in Fig. 2, the
advancing movement being effected step by

"with the under sides of the key-levers.

step by the action of the pawl and the ratchet
controlled thereby. If itis desired to set up
a combination on the jacquard, the keys K
are selectively struck, either singly or several
at a time, so as to cause the proper actuators
20 to set the desired number of pins on each
link of the jacquard. After all of the pins
of the combination have been set the key-le-
vers may be locked against movement by
means of a rock-bar, such as 31, carried at
the forward part of the base of the apparatus
for oscillation into and out of engagement
The
operation of the locking device is shown con-
trolled by a crank 32, which, when the device
is in its working position, is stopped against
a suitable abutment, such asthe stop-pin 33.

After the pins have been set they will be
carried upward by the jacquard toward the
top of the framework into operative relation
with the means which they are designed to
operate. The~actuated devices which are
shown in the drawings are represented as a
plurality of levers—such, for example, as the
heddle-levers of a loom—and these levers are
illustrated at 34 mounted for oscillation on
a carrier-rod 35, supported by the brackets 3
3 at the upper ends of the side frames 2 and
2', the forward or working ends of these le-
vers being respectively in the paths of the
respective pins of each jacquard-link when
such pins are in their working or set posi-
tions. Moreover, for the purpose of insuring
the positive operation of the levers by the
pins the actuated devices are preferably
formed with channels, such as 13, in their
working faces, the walls of these channels
serving as guides for preventing disengage-
ment of the pins therefrom until the set pins
for actuating the levers tothe position shown
in dotted lines in Fig. 2 have passed beyond
the forward ends of bald levers.

It will be apparent that by continuing the
travel of the jacquard-belt the combmatlon
set up thereon may be used over and over
again aslong as may be desired; but as new
combinations will be required. from time. to
time some means should be employed for
resetting the indicating - actuators in their
normal positions when the combination re-
corded thereby is to be changed. I have
shown at R means suitable for restoring the
set indicating-actuators to their unset posi-
tions after the same have operated the de-
sired number of times. Thisresetting means
is preferably shiftable from an idle position
to a working position, and vice versa, it being
represented herein as a rocking or oscillatory
bar or comb having a plurality of resetting
members, one for each longitudinal series of
indicating - actuators, such members being
illustrated at 36 having cam-faces 36" dis-
posed, when in their working positions, in the
respective paths of the set indicating-actua-
tors, so that when the head of a pin comesin
contact with a cam-face the pin will be oseil-
lated (see Fig. 4) to its normal oblique posi-
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tion relatively to the path of movement of
the jacquard-belt. Theidle position of the
resetting means is shown in Fig. 2, while in
Fig. 4 it is represented oscillated into posi-
tion for restoring the set pins to their normal
positions.

As a means for shifting the resetting-comb
from its idle position to its working position,
and vice versa, said comb is illustrated car-
ried for oscillation by a rod 37, supported by
the side frames 2 and 2’ and having a slotted
crank-arm 39. For the purpose of actuating
the comb between its two positions a crank is
represented at 40 carried for rotation by the
upright 2 and operating a erank-pin 41, adapt-
ed to be received by the slotin the erank-arm
39 in such a manner that when the crank 40
is rotated the comb may be carried to either
of the positions shown in TFigs. 2 and 4, and
thus held either in position.to unset the pins
or out of the path of the same.

By the employment of mechanism con-
structed in substantially the manner herein-
Dbefore described a great variety of combina-
tions may be recorded on the traveling jac-
quard-belt and each combination used for a
long period, or else new combinations may be
set up continuously on the same relatively

- short jacquard-belt by unsetting succes-

30

35

40

45

sively the combinations recorded thereon.
Hence it will be obvious that a jacquard hav-
ing settable indicating-actuators has a very
widerange of usefulness as compared with the
corresponding devices heretofore known in
the art. ’

It is to be understood that my invention is
not limited to any particular form of carrier,
whether jacquard or otherwise, and that it is
not restricted to any specific use.

Having described my invention, I claim—

1. The combination with a carrier-belt, of
an oscillatory indieating-actuator mounted on
said belt and shiftable from an unset to a set
position, and vice versa; and means for me-
chanically shifting said actuator.

2. The combination with a carrier-belt hav-
ing sockets therein, of a series of oscillatory
indicating-actuators mounted in said sockets
and shiftable from an unset to a set position,
and vice versa; and means for mechanically
shifting said actuators.

3. The combination with a carrier-belt hav-

- ing sockets therein, of indicating-actuators
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mounted in said sockets and shiftable from
an unset to a set position, and vice versa, each
of said actuators having an expansible fur-
cated shank; and means for mechanically
shifting the actuators.

4. Thecombination with a carrier-belt com-
posed of detachable links, each link having a
series of tapered sockets therein; of a series
of oscillatory indicating-actuators, each hav-
ing a tapered expansible furcated shank seat-
ed in its socket-and adapted to turn therein;
and means for mechanically shifting the ac-
tuators from an unset to a set position, and
vice versa.’ ’

5. The combination with a earrier having a
socket therein, of an indicating - actuator
shiftable from an unset position to a set posi-
tion, and vice versa, and having a shank seat-
ed in said socket and also having a crank con-
nected to said shank. -

6. The combination with a carrier having a
tapered socket therein, of an indicating-ae-
tuator adapted to be oscillated from an unset
position to a set position, and vice versa, and
having a tapered shank seated in said socket
and also having a crank connected to said
shank.

7. The combination with a carrier, of an in-
dicating-actuator mounted on said carrier
and normally unset, and shiftable from an
unset position toa set position, and vice versa;
and means operative for shifting said indi-
cating-actuator from its unset position to its
set position.

8. The combination with a carrier, of an in-
dicating-actuator mounted on said carrier
and normally unset, and shiftable from an
unset position to asetposition, and vice versa;
and means separate from the indicating-ae-
tuator and operative into engagement with
said actuator for shifting the same from its
unset position to its set position.

9. The combination with a carrier, of an in-
dicating - actuator mounted on said ecarrier
and normally unset, and shiftable from an
unset positionto aset position, and vice versa;
and an actuator separate from the indicating-
actuatorandoperative toward the carrier into
engagement with said indicating-actuator for
shifting the same from its unset position to
its set position.

10. The combination with a carrier, of an
indicating-actuator mounted on said carrier
and normally unset, and shiftable from an
unset position toaset position, and vice versa;
and a key-operated setting-actuator separate
from the indicating-actuator and operative

into engagement with said indicating-actu-’

ator for shifting the same from its unset po-
sition to its set position.

11. The combination with a carrier, of an
indicating-actuator mounted on said carrier
and normally unset, and shiftable from an
unset position to a set position, and vice versa;

| and a setting-actuator separate from the in-

dicating-actuator and operative into engage-
ment therewith, one of said actuators having
a cam-face codperative with the other actu-
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ator for shifting the indicating-actuator from -

its unset position to its set position.

12. The combination with a earrier, of an
indicating-actuator mounted on said carrier
and normally unset, and adapted to be oscil-
lated from an unset position to a set position,
and vice versa; and a sefting-actuator sepa-
rate from theindicating-actuator and having
a cam-face operative into engagement with
said indicating-actuator for oscillating the
same fromits set position toits unset position.

13. Alink having a series of tapered sock-
ets and provided with a series of oscillatory
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indicating-actuators having tapered expansi-
ble shanks mounted in sald sockets and shift-
able from an unset to a set position, and vice
versa.

14, An indicating-actuator embodying a
shank; a head parallel with said shank; and
a transverse neck connecting said head and
shank.

15. The combination with a carrvier, of a
plurality of oscillatory indieating-actuators
monnted on said carrier and normally unset;
means for actuating the carrier; actuated
means operative by the set indicating-actu-

- ators and in inoperative relation with the un-
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setindicating-actuators; and resetting means
Tor oscillating the set indicating-actuators to
their normal positions.

16. The combination with a carrier, of a
plurality of transversely-separated longitudi-
nalseries of indicating-actuators mounted on
said carrier and normally unset; means for
actuating the carrier; and a plurality of re-
setting members, one for each series of indi-
catlnn actuators, and each having a resetting

cani- face for 1estor1no' the set actua’oms of its
respective series of mdlcatmg-actum‘cors to
their normal positions after operation.

17. The combination with a carrier, of a
plurality of transversely-separated longitudi-
nal series of oscillatory indicating-actuators
mounted on said carrier and normally unset;
means for actuating the carrier; and a plu-

rality of resetting membels one for each series
of indicatin W-aetuators and each having are-
setting cam- faee for oselllatmw the set actu-
ators of its respective series of indiea’uing—ac-
tuators to their normal positions after opera-
tion.

18. The combination with a carrier, of a
plurality of indieating-actuators mounted on
said ecarrier and nounally unset; means for
actuating the carrier; actuated means oper-
ative by the set 1nchcat1n@-aetuators and in
inoperative relation with the unset indicat-
ing-actuators; and shiftable resetting means
for restoring the'set indicating-actuators to
their normal positions and movable from an
idle position to a working position, and vice
versa

The combination with a carrier, of a
plurahty of indicating-actuators mounted on
said carrier and normally unset; means for
actuating the carrier; actuated means oper-
ative by the set 1ndlcamng—actuator s and in
inoperative relation with the unset indicat-
ing-actuators; and resetting meansfor restor-
ing the set 1ndlcat1n<r-actuat0rs to their nor-
mal positions and adapted to be oscillated
from an idle position to a working position,
and vice versa.

FRANCIS II.-RICHARDS.

Witnesses:

FrED. J. DOLE,

BeExTON N. PARKER.
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