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UNITED STAThS

Patented September 29, 1903.

PATENT OFFICE.

AZEL C. HOUGH, OF WORCESTER,

MASSACHUSETTS.

LOOM-SHUTTLE-OPERATING MECHANISM.

SPECIFICATION forming part of Letters Patent No. V40,362, dated September 29, 1903,

Original a,,,phcatwn filed October 16, 1901, Serial No. 78,791, Divided and this apphcatlon filed April 25,1902, Serial
No. 104, 671. (o model)

To all whom it may concerr:
BeitknownthatI,AZEL C. HOUGH, a citizen

of the United States, residing at Worcester,

in the county of Worcester and Common-

wealth of Massachusetts, haveinvented a new.

and usefnl Loom-Shuttle-Operating Mechan-
ism, of which the following is a specification,
the same being a division of an application
for a patent of the United States as originally
filed October 16, 1901, Serial No. 78,791.

My invention relates to shuttle-operating
mechanism for looms used to produce woven
fabric: and the object of my invention is to

provide efficient and practical mechanism

which shall be capable of operating the shut-
tle in a substantially automatic manner; and
to this end my invention consists in the va-
rious features of construction, combinations

of elements, and arrangement of parts,as will’

be clearly understood from the description
hereinafter appearing, taken in connection
with the accompanying drawings, and the
novel featares of which will be pointed ountin
the claims at the end of this specification.

In the acecompanying drawings, Figure 1 is

a front view of my mechanism applied t2 parts
of a loom, portions being broken away; Fig.
2, a rear elevation, on an enlarged scale, with
parts broken away of the mechanism con-
nected with the main driving-shaft for gov-
erning the throw and release of the picker-
sticks; Fig. 3, a detail in elevation of a frie-
tion-brake used in connection with the main
actuating-cam on the driving-shaft; Fig. 4,
a detail showing the main driving-shaff, the
sleeve thereon, which carries two actuating-
cams, and a counterbalancing-weight; Fig. 5,
anenlargedsideelevationof theshuttleshown
in position on the raceway, one side of said
raceway being removed in order toshow said
shuttle, also showmg the upper end of a
picker-stick and the lateh; Fig. 6, a bottom
view of the same; Fig. 7, an end elevation of
the same; and Fig. 8, an enlarged cross-sec-
tion through the main shaft and picker-stick-
releasing and cam-stop-operating sleeve mem-
bers.

Throxwhout the several views similar ref-
erence chamcters refer to similar parts.

.My invention comprises generally means
forthrowingback and forreleasing the spring-

actuated picker-stieks by which the shuttle
which supplies the weft to the shed is actu-
ated regardless of what said weft may con-
sist of. Parts of a loom adapted to weave a

fabric in which the weft or filling consists of

substantial material, assplints, cane,orstraw,

are shown in thedrawings; but myinvention

may be used in connection with looms which

weave fabric wholly composed of textile ma-

terial proper in contradistinction from fabric
having a substaatial filling.

Referring to the drawings, the framework
of so-much of the loom as is shown is com-
posed of standards A A, cross-pieces ¢ and d,
and variousother supporting and stay pieces.
It will be understood that the filling or weft
of the fabric is supplied to the shed by a
shuttle which is thrown alternately {from one
end to the other of a raceway by spring-actu-
ated pivoted levers or picker-sticks, a fresh
element of the weft being supplied to the
shuttle at each end of the loom before it be-
ging its movement along the faceway. Ac-
cordingly the picker-sticks and means for

.actuating them will first be described, refer-

ence being had more particularly to Figs. 1
and 2. The picker-sticks comprise levers 1
1, having at their upper ends yokes 2, (best
shown in Fig. 7,) which are adapted to en-
eircle the projecting ends of the shuttle.

at 3 3 to the lower cross-piece d, and spiral
springs 4 4, connected at one end toclips 55
on the picker-sticks and at the other end to
suitable abutments 6 6, tend to throw these
picker-sticks forward normally in the posi-
tion shown at the left-hand side of Fig. 1.
When thrown back against the forece of this
spring, the picker-stick is adapted to be
caught and held by a lateh, (best shown in
Fig. 6,) where it is detained until released
through the agency of certain mechanisms,
which will be described in connection with

‘the means by which the picker-stick isthrown

back against the foree of the spring.

It will be understood that the means for
forcing back and releasing the picker-sticks
are dunplicates, but they are so constructed
that they act successively—t. e., one picker-
stick is thrown back and held and immedi-
ately thereupon the other is released, as is
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necessary in the operation of the machine
and as will be readily understood from the
drawings. A description of these parts on
one end of the loom will be sufficient except
in so far as further description is necessary
in order to show the successive operations.

The driving-shaft 7 of .the machine is sup-
plied with power by a pulley and belt 8, as
shown, or in any other desired way. This
driving-shaft has hearings in the lower ends
of the standards A, and near each end is a
cam 9, carried by an arm 10, projecting from
a sleeve 11, which is loosely mounted upon
the driving-shaft and adapted to be coupled
thereto at intervals. When so coupled, the
cam 9is carried around with the driving-shaft,
and its inclined face strikes friction-roller 12
on the end of a lever 13, pivoted at 14 to the
picker-stick 1 and passing through a guid-
ing-strap on the standard and gradually
forces back said arm and the picker-stick
therewith against the force of spring 4 until
it is caught and held by the latch, to be here-
inafter described. The means by which this
cam 9 is clutched to rotate with the driving-
shaft at intervals, so as to throw the picker-
stick back at exactly the proper time, and a
safety device which prevents the operation of
thiscam, and hence of the picker-stick,at any
otherthan the proper point of the eyecle which
is performed by the various mechanisimn, to-
gether with connected means such that im-
mediately after the picker-stick on one end
of the loom has been thrown back in position
to receive the shuttle the releasing device on
the other end of the loom is actuated to re-
lease the opposite picker-stick and throw the
shuttle from that end, form important parts
of my invention and will now be described in
detail.

The sleave 11, which is loose on the driving-
shaft 7,is prevented from endwise movement
in one direction by a collar 15, fixed to the
driving-sbaft. Thissleeve carriesat the end
of an arm 16 aweight 17, the.inertia of which
carries the sleeve past a possible dead-point,
which might otherwise occur just after it is
uncoupled from the driving-shaft and which
dead-point in the action of the cams earried
by the sleeve would be detrimental in opera-
tion. At the inner end of said sleeve a disk
18 is integrally or rigidly connected there-
with, to which disk isconnected a second cam
19 of a peculiar shape, as shown in the draw-
ings, which is carried on the periphery of said
disk and inclines cutward and away toward
the center of the loom. A lever 20, pivoted
at 21, carries a friction-roller 22, which at one

point in the operation of the loom stands in.

the path of cam 19, and thereby as the cam
revolves the lever 20 is swung on its pivot
toward the center of the loom. - Pivotally con-
nected with said arm 20 is connecting-rod 23,
which is pivotally connected Lo the end or it

740,362

the machine and shown in dotted lines in Fig.
2 and in fall lines in Figs. 1 and 8.

A sleeve 26 is keyed to the driving-shaft 7,
so that it may be moved longitudinally there-
of, but rotates therewith. = A second sleeve
27 is received into a groove in the sleeve 26,
thereby providing a counstruction that enables
the two sleeves to move longitudinally to-
gether and permits the inner sleeve to rotate
without affecting the outer sleeve. Upright
lever 24 is connected to sleeve 27, so that os-
cillation of said lever carries both sleeves
withitalongthe driving-shaft. Right-angled
arms 28 are integral with orrigidly connected
to the upright 24, preferably at its pivotal
point, as shown, so that the arms rock one
up and the other down as the lever 24 is
moved to and fro. At each end of these arms
28 rods 29 connect them to arms 30 rigid with
rock-shaft 31, the ends of which are suitably
journaled in the standards A. This rock-
shaft carries projecting arms 52, which are
connected by rods 83 to arms 34 of bell-erank
levers pivoted at 35. The other arms 36 of
the bell-crank levers are bent at their upper
ends, as at. 37, and are of sufficient length
that these bent ends may when the bell-crank
levers are rocked forward be thrown into
the path of movement of the cams 9, there-
by acting as stops or safety devices, prevent-
ing movement of such cams when the bell-
ecrank levers are rocked into such forward
position. Next to loose sleeve 11 on each
end of driving-shaft 7 is a collar 38 rigid
with the driving-shaft and carrying lugs or
bosses 39, -which furnish guides for a long
pin or rod 40, passing loosely through such
guides and having its inner end rigidly con-
nected to sleeve 26. When said sleeve 26 is
in one position, it carries the rod 40 with
it, so that its forward end will contact with
a pin or projection 41 on the inner face of
disk 18. A lever 42 has its lower end in the
form of aloop, so that it surronnds the sleeve
27 and is pivoted at this end so that it
moves with the lever 24. It will be obvious
that this lever might be straight without
having a loop for encireling the parts con-
nected to the driving-shaft, it only being es-
sential that it should Le mounted so-as to
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swing with the lever 24. This is done, as

showun, by pivoting it on the pin 25, on which
the lever 24 is pivotally supported, and con-
necting it to lever 24 so that the two swing
together. The construction shown, however,
is merely adopted for the sake of compact-
ness. The upper end of the lever 42 is bent
at right angles to form a blade 43, which con-
tacts with pivoted releasing-levers 44, con-
nected to the picker-stick latches. These le-
vers, as shown in Fig. 2, two in number, are
pivoted at 45 45 and held in normal position
by a spring 46, which connecis the two.

! Suitable stops limit their inward motion.

may be to a central pointof a second upright | - Pivoted at the lower end of each lever is a
arm or lever 24, pivoted at 25 to the base of s small escapement-dog 47, which has a part
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projecting into the path of movement of the |

lever 42 presenting a right-angled face to
sneh lever on one side and an inclined face
on the other., These escapement-dogs are
free to move on their pivots independently of
the levers 44 in one direction; but lugs 48
prevent their independent movement in the
other direction, so that as the lever 42iscar-
ried across it will swing one lever 44 on its
pivot, but will not affect the other, inasmuch
as its escapement-dog 47 is simply thrown np
out of the way,and on the next return move-
ment of lever 42 the operation will be re-
versed. A conneecting rod or wire 49 extends
from lever 44 to one arm of a béll-crank le-
ver 50, pivoted at 51 to a bracket 52, project-

~ing from standard A, and a connecting rod,
- wire, or eord 53, as may be desired, extends
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from the other end of said bell-crank lever
over a suitable friction-roller at 54 to one arm
55 of a bell-crank lever, the other arm 56 of
which forms the lateh for holding the picker-
stick. This latch, which holds the picker-

stick and which is thrown back to release-

said picker-stick through the mechanism just
deseribed, is best shown in Figs. 5to 7, inclu-
sive, and consists of a bell-crank lever piv-
oted, das shown, to the lower side of the shut-
tle-raceway (designated in a general way by

' B) through the medium of a sleeve 57 inte-

gral therewith, which is pivotally supported
on a pin 8. A spring 59, connected to a fixed
abutment on the lower side of the raceway,
tends to hold the lever or lateh normally in
such position that the angular noteh 60in the
end of its long arm stands in front of one of
the side pieces of the loop 2 at the end of the
picker-stick. It will be readily understood
that the picker-stick in its backward move-
ment strikes the side of the long arm of the
lateh and passes beyond it, when the spring
59 throws the latch to its position in front of
and retains the picker-stick until it is re-
leased. ‘

In order to secure exactness of motion, the
shaft 81 and the connecting-rods 49 may pass
through eyes or guides in brackets ¢ e, suit-
ably secured to an adjacent part of the frame-

- work. Buffer f is positioned in the path of
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the picker-stick.

. As shown in detail in Fig. 3, a friction
braking-surface composed of a curved piece
61 of suitable material is supported by
spring-arms 62, secured to the framework in
such position that the cam 9, immediately
after it has acted upon and.passed the fric-
tion-roller 12 on the end of the arm 13 and
while it is still coupled to the driving-shaft,
will strike sach friction-brake and the mo-
mentum which it has upon being suddenly
released from its load will be taken up there-
by; otherwise the actuating-cam upon be-
ing suddenly released from its load without

“any diminution of power will jamp forward

with a sudden bound ahead of the rod 40 by
which it is carried, which would be a great
strain upon and be of great injury to the va-

3

rious connected parts. This strain is pre-
vented by a friction-brake provided 4s above.
When the actuating-eam 9 is unclutehed
from itsdriving-shaft, it comesto rest against
an arm 64 through the medium of a fri¢tion-
roller” 197, which rolls upon pin 63, rigidly
attached to arm 10, in proper position to be-
gin its work in the next eycle of the loom.
This arm 64 passes through the bearings 65,
carried by bracket 66, attached to the stand-
ard, and thence passes loosely through bear-
ings in the standard and has at its other end
an arm 67 fixed to it, to one end of which arm
is-attached one end of a spiral spring 68, the
other end of which is attached to an eye pro-
jecting from the standard. A pin 69 in the
path of movement of the arm 67 limits move-
ment of said arm in one direction. It will
be seen that by this construction the arm 64
is normally held by the force of the spring 68,
which draws the arm 67 up against the pin

69 in a predetermined position such that arm

64 will be in the path of movement of the
friction-roller 197, whieh is pinned to cam-
arm 10, and said ecam-arm and its supporting-
sleeve will be held by said arm 64 while the

sleeve is unclutched from the driving-shaft

of the machine. When, however, the sleeve
has been clutched to the shaft, the spiral
spring 68 will yield and the cam-arm will
force the spring-retained- arm 6% out of its
way. As soon as the cam-arm has passed,
however, the spring-retained arm 64 will be
thrown back into position to arrest said arm
on its return. It will be understood that the
sleeve 11 is clatched to the main driving-
shaft through the throwing forward of the
rod 40 in position to contact with the pin or
lug 41. Said rod 40is connected to the sleeve
26, which rotates with the shaft, and accord-
ingly when the rod is thrown behind the pin
it carries the pin, disk, sleeve, and all con-
nected parts with it in the revolution of the
shaft until again withdrawn. The parts are
so arranged on éach end of the machine and
connected to a single sleeve in the middle
that when the rod and pin at one end are in
engagement those at the other end are out of
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engagement, as will be more fully deseribed -

hereinafter.

The shuttle shown comprisesa main frame- -

plece 70, which has on its lower sides shoes
71, adapted to run upon tracks formed by
the side pieces 72 of the lower plate of the
raceway B, which projects beneath the bars
73, forming the side walls of said raceway.
The ends of the shuttle, as shown, comprise
projections 74, which extend through the
picker-stick loops, and the shuttle carries
friction-rollers 75, against which the picker-
sticks act. Suech a construction, however, is
optional. The lower face of the shuttle car-
ries devices for grasping the weft material,

120
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When the shuttle arrives at one end of the

raceway, a splint or other weft unit is re-
ceived thereby just before said shuttle is

thrown back by the operation of the picker--
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ported and operated.
‘the “operating” point of the machine, as it
is here that the actual weaving takes place,’

<k

stick.. The weft material is discharged in

any suitable manner from the shuttle into
guide - fingers 133 and is pressed down by
presser-fingers carried by shaftssuitably sup-
This may be termed

and it will be understood that devices other
than those shown and specified may be em-
ployed at the operating point in conuection
with my invention. -

From the foregoing description of partsand
of the operation of various of these parts the
general operation of the mechanism will be
readily understood; but such operation will
be briefly retraced. '

If the driving-shaft is started with the parts
in the position of Fig. 2, the rod 40 on the
right hand of that figure in its revolution
will strike the pin 41 and the actuating-cam
9 will then be carried with the driving-shaft.
As the revolution continues the cam will
force back the picker-stick arm and the
picker-stick to the pdsition at the right of
Fig.1. At the same time the inclined face of
the cam 19 is gradually forcing the lever 20
in toward the center of the machine, and
thereby, through the connections described,
the sleeve 26 will be forced to the left and
finally the rod 40 will be withdrawn from the
pin 41 and the sleeve 11 uneclutched from the
driving-shaft. Thecam 9 will then be brought
to rest against the arm 64, and during the
next revolution of the driving-shaft the loose
sleeve on the right and all its connecting
parts will be at rest; but when the sleeve 26
is forced to the left by the aciion just de-

geribed the rod 40 on the left hand of the.

machine will be gradually thrown into posi-
tion such that it will engage with the pin 41
on the left-hand disk, and when the sleeve is
forced to the limit of its motion the cam-
sleeve on the right of the machine will be un-
coupled from the driving-shaft and the cam-
sleeve on the left of the machine will be
coupled. While this is taking place and im-
mediately after the picker-stick on the right-
hand side of the machine has been thrown
back into position, the escapement-lever 42
will move across in the path of the two es-
capement-levers and the first one will be
oscillated on its pivot, thereby releasing the
latch on the picker-stick on the left-hand
side of the machine. Such picker-stick be-
ing free will be thrown by its spring, and

_the shuttle, carrying a weft unit with which

it has been supplied, will be thrown across
the raceway until it stops in the position in-
dicated at the right of Fig. 1. As the cen-
tral sleeve 26 moves it carries with it each
way the safety-stop 37 through the connec-
tions indicated, so that unless proper move-
ment of all the parts has taken place such
stop will not be thrown out of the way of the
cam, and the machine ecannot be operated.
After the weft unit has been discharged from

_the shuttle into the shed and the raceway is

740,362

clear the picker-stick on the left is thrown
back and the picker-stick on the right re-
leased to throw the shuttle forward for sup-
plying another weft unit, and the cyele is re-
peated. It should also be noted that my con-
struction of clutch is such that if the loom is
reversed the rod 40 will simply back away
from pin 41 without reversing the cluteh. It
will be seen that the construction is such that
it is impossible for an operator to do any-
thing to the loom which will interrupt the
cycle of operation through which the various
parts pass, but that whenever the loom is
stopped it will always be in position to-be
started up with all the parts continuing the
operation from the- point at which they
stopped. This preventsinjury and breaking
down which might otherwise oceur in a loom,
a complete ¢ycle of which depends upon the
harmonious interworking of different parts.

Having described my invention, what I
claim as new, and desire tosecure by Letters
Patent, is— . '

1. Inaloom,in combination, a reciprocable
shuttle, actuating means therefor, and means
to bring about the operation of such actuat-
ing means only at regular and predetermined
intervals, comprising an intermittent rotary
member, a reciprocating member, and inter-
mediate mechanism adapted to impart mo-
tion from said intermittent rotary member
to said reciprocating member.

2. In a loom, a reciprocable shuttle, actu-
ating means therefor comprising a spring-
controlled picker-stick, means for throwing
said pieker-stick back against the tension of
its spring, means for holding it releasable in
guch position, and means comprising a re-
ciprocating sleeve on the main shaft for re-
leasing said picker-stick from its holding
means.

3. In a loom, a reciprocable shuttle, ways
for guiding such shuttle, a picker-stick at
each end of such ways for reciprocating such
shuttle, means for throwing such picker-
sticks, and means comprising rotary mem-
bers arranged to cease their motion at inter-
vals and oscillating safety-stops to insure
such cessation of motion, for preventing the
throw of the picker-stick at either end until
the opposite picker-stick is in operative po-
sition. :

4. Tn a loom, a reciprocable shuttle, ways
for guiding such shuttle, means at each end
of the loom for actuating the shuttle, stops
in the path of such actunating means, and
means comprising a reciprocating sleeve on
the main shaft whereby as the shuttle is
thrown from each end of- the loom the stop
at the other end is thrown into position.

5. Inaloom,areciprocableshuttle,aspring-
controlled picker-stick at each end of the loom
for actuating said shuttle, means for forcing
back against the spring tension each of said
picker-sticks and holding them releasably in
such position, and means comprising inter-
mittent rotary members torelease the picker-
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stick at one end of the loom to actuate the
shuttle only after the picker-stick at the other
end is in operative position.

6. Inaloom,areciprocableshuttle,aspring-
controlled picker-stick at each end of theloom
for actuating said shuttle, means for forcing
back against the spring tension each of said
picker-sticks and holding them releasably in
such position, and stops for preventing the

actuation of either picker - stick - holding |

means unless the actuating means for the
other picker-stick is in proper position.

7. In a loom, a shuttle, a picker-stick for
actuating such shuttle, a spring for operat-

ing said picker-stick, means for forcing said

picker-stick into operative position against
the tension of the spring, means for holding
it releasably in such position, and means for
releasing it at regular predetermined inter-
vals, comprising a reciprocating sleeve on
the main shaft.

. 8. In a loom, a shuttle, a spring-controlled -

picker-stick for actuating such shuttle, a cam
for forcing said picker-stick into operative
position against the tension of its spring,
means for holding it releasable in such posi-
tion, and means comprising a reciprocating

" sleeve on the main shaft for actuating said
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holding means. :

9. In a loom, a shuttle, a spring-controlled
picker-stick for actuating such shuttle,acam
for forcing said picker-stick into operative
position against the tension of its spring,
means for holding it releasably in sach posi-
tion, and means for periodically aetuating
said cam.

10. Inaloom,a shuttle, a spring-controlled
picker-stick for actuating said shuttle, acam
for forcing said picker-stick into operative
position, against the tension of its spring,
means for holding it releasable in such posi-
tion, and a stop for preventing the actuat-
ing of said cam exeept at certain predeter-
mined intervals. ' -

11. In aloom,ashuttle,aspring-controlled
picker-stick for actuating such shuttle, a cam
loosely ecarried upon the driving-shaft for
foreing said picker-stick into operative posi-
tion against the tension of its spring, and
means for periodically coupling said eam to
such shaft, . '

12, In a loom, a reciprocable shuttle, a
spring-controlled picker-stick at each end of
the loom for throwing such shuttle, means
for forcing said picker-sticks into operative
position against the tension of their springs,
and means for holding them releasably in
such position, such forecing means compris-
ing cams loosely mounted npon the driving-
shaft, and means for conpling said cams sue-
cossively to the driving-shaft, and stops-act-
ing with such coupling means whereby each
cam may be positively held against motion
while the other eam is acting.

18. In a loom, a reciprocating shuttle, a
spring-controlled picker-stick at each end of

5

the loom for throwing such shuttle, meansfor
foreing such picker-sticks into operative po-
sition against the tension of their springs,
and means for holding them releasably in such

_position, such forcing means comprising cams

loosely mounted wupon the driving - shaft,
means for coupling the cams successively to
the driving-shaft, and a connection between
such coupling means and the releasing means
for the picker-sticks whereby the picker-sbick
at one end is released only after the picker-
stick at the other end has been forced into
operative position.

14, In a loom, a reciprocable shuttle, a
picker-stick at each end of the loom for throw-
ing such shuttle, means for forcing such
picker-sticks into operative position and for
holding them releasably in such position,
means for foreing the picker-sticks back com-
prising cams acting upon such picker-sticks,
such cams being loosely mounted upon the
driving-shaft, and means for coupling the
cams to the driving-shaft, whereby one cam
is uncoupled as the other is coupled.

15. In a loom, a reciprocable shattle, a

picker-stick at each end of the loom for throw-
ing such shuttle, means for forcing such
picker-sticks into operative position and for
holding them releasably in such position,
means for foreing the picker-sticks back com-
prising eams acting upon such picker-sticks,
such cams being loosely mounted upon the
driving-shaft, means for coupling said cams
to the driving-shaft whereby one cam is un-
coupled as the other is coupled, and connec-
tions between such coupling means and the
means for releasing the picker-sticks where-
by one cam iscoupled to foree back its picker-
stick, thereupon the releasing means for the
other picker-stick is actuated and next the
second eam is coupled to force back the sec-
ond picker-sfick.

16. In a loom, a reciprocable shuttle, a
spring-controlled picker-stick at each end of
the loom for throwing the shuttle, spring-
pressed catches for holding the picker-sticks
in operative position, a driving-shaft, cams
loosely mounted upon such driving-shaft for
throwing back the picker-sticks, a sleeve ro-
tating with said driving-shaft but movable
longitudinally thereof, and means actuated
by said sleeve in its longitudinal movement
for coupling said cams successively to fhe
driving-shaft.

17. In a loom, a reciprocable shuttle, a
spring-controlled picker-stick at each end of
the loom for throwing the shuftle, spring-
pressed catches for holding the picker-sticks
in operative position, a driving-shaff, cams
loosely mounted upon such driving-shaft, for
throwing back the picker-sticks, a sleeve ro-
tating with said driving-shaft but movable
longitudinally thereof, means actuated by
said sleeve in its longitudinal movement for
coupling said cams successively to the driv-
ing -shaft, and connections between .such
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~ gleeve and the catches whereby as the cam at

either end is uncoupled the picker-stick-re-

leasing means at the other end is actuated.
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18. In a loom, a reciprocable shuttle, a
spring-controlled picker-stick at each end of
the loom for actuating such shuttle, spring-
pressed catches for holding the pieker-sticks
in operative position, a driving-shaft, sleeves
loose upon each end of said driving-shaft,
cams carried by said sleeves for throwing back
the picker-sticks, coupling-pins carried by
said sleeves, a sleeve keyed for longitudinal
movement midway of said shaft, rods earried
rigidly with said sleeve, adapted to contact
with the coupling-pins upon said loose sleeves
wherebylongitudinal movementof said sleeve
through contact of said rods and pins couples
the loose sleeve at one end and uncouples the
one at the other end.

19. In a loom, a reciprocable shuttle, a
spring-controlled picker-stick at each end of
the loom for actuating such shuttle, spring-
pressed catches for holding the picker-sticks
in operative position, a driving-shaft, sleeves
loose upon each end of said driving-shaft,
camscarried by said sleeves for throwing back
the picker-sticks, coupling-pins carried by
said sleeves, a sleeve keyed for longitudinal
movement midway of said shaft, rods carried
rigidly with said sleeve adapted to contact
with the coupling-pins upon said loose sleeves

" wherebylongitudinal movementofsaid sleeve
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through contaet of said rods and pins couples
the loose sleeve at one end and uncouples the
one at the other end, a second cam carried by
each loose sleeve, and connections whereby
said keyed sleeve is reciprocated through the
action of said cams.

20. In a loom, a reciprocable shuttle, a
spring-eontrolled picker-stick at each end of
the loom for actuating such shuttle, spring-
pressed catches for holding the picker-sticks
in operative position, a driving-shaft, sleeves
loose upon each end of said driving-shaft,
cams carried by said sleeves for throwing back
the picker-sticks, coupling-pins carried by
said sleeves, a sleeve keyed for longitudinal
movement midway of said shaft, rods carried
rigidly with said sleeve adapted to contact
with the coupling-pins upon said loose sleeves
whereby longitudinal movementofsaid sleeve
through contact of $aid rods and pinscouples
the loose sleeve at one end and uncouples the
one at the other end, a second cam carried by
each loose sleeve, connections whereby said
keyed sleeve is reciprocated through the ac-
tion of said cams, and a connection between
said keyed sleeve and the releasing means for
the picker-sticks whetreby one of the picker-
sticks is released during each movement of
said sleeve in one direction.

21. In a loom, in combination, a shuttle,
picker-sticks foractuatingsuchshuttle,adriv-
ing-shaft, sleeves 11 carrying the cams 9 and
19 and pins 41, sleeve 26 upon said driving-
shaft, rods 40 connected to said sleeve, piv-
oted lever 20 in the path of said cam 19, and
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a connection between said pivoted lever and
the sleeve 26, substantially as and for the pur-
poses set forth.’

22, In a loom, in combination, a shufttle,
picker-sticksforactuatingsuch shuttle,adriv-
ing-shaft, sleeves 11 carrying the cams 9 and
19 and pins 41, sleeve 26 upon'said driving-
shaft, rods 40 connected to said sleeve, piv-
oted lever 20in the path of said cam 19, a con-
nection between said pivoted lever and the
sleeve 26, and stops 37 operatively connected
to said sleeve 26, substantially as and for the
purpose described. :

23. In a loom, in combination, a shuttle,
picker-sticks for actuating said shuttle,adriv-

.ing-shaft, sleeves 11 loose upon said driving-

shaft carrying'cams 9 and 19 and coupling-
pin 41, sleeve 26 keyed to said driving-shaft
for longitudinal movement thereof, rods 40,
pivoted lever 20 in the path of cam 19, con-
nections between said pivoted lever and said
sleeve 26, spring-catches for said picker-
sticks, and connections whereby one of said
catches is operated at each movement of the
sleeve 26 in one direction, substantially as
and for the purpose described.

24. In a loom, in combination, a shuttle,
picker-sticks foractuatingsuch shuttle,adriv-
ing-shaft, sleeve 11 loose upon said driving-
shaft carrying cams 9 19, counterbalanc-
ing-weight 17, and coupling-pin 41, sleeve 26
keyed to said driving-shaft for longitudinal
movement thereof, rods 40 carried with said
sleeve, pivoted lever 20 adapted to be moved
in the path of said cam 19, and connections
between said pivoted leverandsaidsleeve 26.

25. In a loom, in combination, a shuftle,
picker-sticksforactuatingsuchshuttle,adriv-
ing-shaft, sleeve 11 loose upon said driving-
shaft carrying eams 919, and coupling-pin 41,
sleeve 26 keyed to said driving-shaft for lon-
gitudinal movement thereof, rods 40 carried
with said sleeve, pivoted lever 20 adapted to
be moved in the path of said ecam 19, connec-
tions between said pivoted lever and said
sleeve 26, and spring-pressed stops adapted
to limit the movement of said loose sleeve
when uncoupled from the driving-shaft, sub-
stantially as and for the purposes described.

26. In a loom, a shuttle, a picker-stick for
actuating such shattle, a driving - shaft, a
sleeve loose upon said driving-shaft, a cam 9
and pin 41 carried by said sleeve, means for
interposing a part rigid with said driving-
shaft behind said pin to carry said sleeve with

| said driving-shaft, an arm connected to said

picker-stick in the path of said cam, and a
braking-surfaceih the pathof said cam adapt-
ed to prevent jumping of said cam after it
passes the said picker-stick arm.

27. In a loom, a shuttle, a picker-stick for
actuating said shuttle, a driving-shaft, a
sleeve loose upon said driving-shaft, a cam
and pin carried by said sleeve, means for in-
terposing a part rigid with said driving-shaft
behind said pin to carry said sleeve with said
driving - shaft, an arm connected to said
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picker-stick in the path of said cam, and a
friction-brake 61 in the path of said cam, sub-
tantially as and for the purpose set forth.

28. In combination, a raceway having in-
wardly-extending track-pieces 72, a shuttle
comprising a main frame with shoes 71 pro-
jeeting below the bottom plane thereof and
adapted torun onsaid track-piece,and picker-
sticksfor throwing said shuttle, substautlally
as shown and descrlbed

29. A shuttle comprising a body-piece 70,
shoes 71 extending below the bottom of said

7

body both sides of the center, end projections
74 narrower than the body, and rollers 75 both

sides of the projections, substantially as and 15

for the purpose set forth.

In testimony whereof I have signed this
specification in the presence of two subscrlb-
ing Wltnesses

AZEL C. HOUGH.
‘Witnesses:

ALONZO HUBBARD,
Boyp C. GARDNER.



