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To all whonv Tt may concern:

Be it known that I, GEORGE O. DRAPER, of
Hopedale, in the county of Worcester and
State of Massachusetts, have invented an Im-

5 provement in Warp Stop-Motions for Looms,
of which the following deseription, in connee-
tion with the accompanying drawings, is a
specification, like letters and figures on the
drawings representing like parts.
Thisinvention has for its object the produc-
tion of a simple, efficient, and positively-op-
erating warp stop-motion for looms; and it re-
lates more particularly to that class of looms
wherein the heddles are independent of each
15 other and codperate with the stopping mech-
anism of the loom, said heddles acting to de-
tect a broken or unduly slack warp-thread.

In warpstop-motions of this class ithas been
heretofore customary to make use of a vibra-

20 tor connected with and to operate the stop-
ping mechanism upon the dropping of the hed-
dle, the vibrator being oscillated adjacent the
heddles to engage one when in abnormal po-
sition, caused by failure or slackening of the

25 warp-thread.

In my present invention I have dispensed
with the vibrator and its intermediate con-
nections,and the subsequent movement of the
dropped heddle or detector positively controls

30 the stopping mechanism of the loom, whereby
the construction is simplified, the operation
made more rapid, and the loom more efficient.

Various features of my invention will be
hereinafter described in the specification and

35 particularly pointed out in the claims.

Figure 1 is atransverse sectional view of a
sufficient portion of a loom to be understood
with one form of my invention embodied
therein. Tfig. 2 is a partial front elevation of

40 the right hand of the loom shown in Fig. 1.
Fig. 8 is a partial plan view of the shipper-
plate and the connections between the ship-
per-lever and the heddles. Fig. 4 is an en-
larged detail view with the heddle-frames in

45 the same relative position shown in Fig. 1, but

with one of the heddles in its abnormal posi-
tion, caused by breakage of its warp-thread;
and Figs. 5 and 6 are side elevations of modi-
fied forms of heddles to be described.

The loom-frame A, breast-beam A’, lay A2,
crank-shaft A% and connecting-link A%, the
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cam-shaft A% and the levers B and C for re-
ciprocating the heddle-frames in opposite di-
rections are and may beof usunal construction.

As shown in Fig. 3, the belt-shipper handle
A’ and the notched plate A7 to hold it in place
when the loom is moving properly are of usual
construction, and below the plate A7, Figs. 1
and 3, I have mounted a rock-shaft a, having
fast thereon a cam-luga’and adepending arm
@, the cam-lng when in normal position per-
mitting the shipper-handle AS to rest in its
notch, as shown in said figures. ‘

Two cords, wires, or other suitable flexible
members ¢ ¢* are attached at one end to the
arm ¢ and are led thence around guide-
sheaves 2 3 on the loom side and across the
loom, the other ends of the said flexible mem-
bers a® a being permanently attached to the
opposite loom side or some stationary part
thereof, as at o, Fig. 2. Said flexible con-
nections are located below and substantially
in the pianes of the paths of movement of the
heddle-frames, as clearly shown in TFigs. 1
and 4.

The loom is provided with uprights A%, in
which is mounted a shaft o, provided with
suitable pulleys, over which pass the straps
a® connected to the upper bars of the hed-
dle-frames, two such frames being herein
shown, and as I do not employ vibrators I
am enabled to place the frames quite close
to each other and can in consequence use a
large number of such frames in the naturally-
limited space therefor usually found in looms.

The heddle - frames are composed of top
bars b ¢, rigidly attached, respectively, by
side bars D' ¢’ to bottom bars b?¢?, which lat-
ter are connected to the actuating-levers B
and C, Irig. 1.

Theheddles & are preferably made of round
wire enlarged at the eye portion 2" and hav-
ing hooks 1*h® at the ends, the hook h*at the
upper end being shaped to embrace the top
bar of the heddle-frame, the hook being left
open, 5o that single heddles may be removed
from or placed in the frame without disturb-
ing the latter. :

I prefer to pass the heddles loosely through
a transverse guide, as b® or ¢ secured to the
frames below the warp-eyes of the heddles to

prevent undue motion in the direction of the
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warps, the heddles being freely movable ver-
tieally in and relatively to the heddle-frame.

Depressing-bars 0% ¢* at the tops of the hed-
dle-frames extend over the tops of the hed-
dle-hooks #? and act, as shown in Fig. 1, to
push the heddles down when the frame is de-
scending, the depressor b* being shown there-
in as so acting.

The lower ends of the heddles are bent up
at an angle of about forty-five degrees to form
the hooks 7%, open at their.upper sides and
which cobperate with the stopping mechan-
ism when a heddle drops to stop the loom, as
will be described.

The heddles may descend. by their own
weight, but the depressor insures their posi-
tive descent to the proper point each time.

While the heddles are shown in the main
portion of the drawings as made of round
wire, they can be made of flat stock, if de-
sired, as in Figs. 5 and 6, the heddle % having
alongitudinal slot &'in its upper end instead
of a hook, and preferably it will be cut out
at the lower end to form an upturned hook %2

In Fig. 6 two slots m' and m? are shown in
the heddle m, which also has a hook m®at its
lower end, and with this heddle two support-
ing-bars may be employed, one for each slot,
while in Fig. 5 a single bar passed through
the slot &' is employed, but in either case the
depressor to act on the upper ends of the hed-
dles can be omitted.

When a heddle-frame is lifted, as, for in-
stance, the rearmost frame, Figs. 1, 2, and 4,
its bar ¢ acts to lift the heddles i by their
hooks /?, and when the frame is on its down-
ward path the heddles will either descend by
theirown weight or by virtue of the depressor,
as b%, acting on the tops of the hooks.

In the lower shed the heddles will rest on
their warp-threads until in the upward move-
ment of their frames the lost motion between
the supporting-bar and the heddle-supporting
hooks is taken up. When, however, a warp-
thread, as w, Fig. 4, in the lower shed breaks
or unduly slackens, its particular heddle will
drop from at or near its dotted-line position,
Fig. 4, to full-line position substantially
the distance between the supporting and de-
pressor bars. The hook A° of a dropped hed-
dle passes by and below the adjacent cord or
other flexible member, as a® Fig. 4, the cur-
vature of the hook pressing the heddle back
sufficiently to pass it. Now when the frame
next ascends the lower hook of the dropped
heddle engages the flexible connection ¢ and
pulls it up out of normal position, the strain
upon said connection turning the cam-lug «'
to force the shipper-handle ASout of its notch,
such release of the handle shipping the belt
in usual manner to stop the loom. After the
attendanthas pieced up the ends of the broken
warp, as w', Fig. 4, the hook is readily disen-
gaged from the connection ¢ and the loom is
then ready to be started up again.

The open guides b° or ¢® of the heddle-
frames permit the slight backward motion of

the dropped heddles necessary to permit their
lower hooks to pass by the flexible connection
with the shipper-handle on the descent of the
dropped heddle and also serve to steady the
heddles when in use.

So far as I am aware it is broadly new to
control the operation of the stopping mech-
anism of the loom directly and positively by
the subsequent movement of a dropped hed-
dle or detector, and accordingly my invention
is not restricted to the precise construction
and arrangement of parts herein shown, as
the same may be modified in various particu-
lars without departing from the spirit and
scope of my invention.

_ Having fully described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a warp stop-motion for looms, a verti-
cally-reciprocating heddle-frame, and aseries
of heddles supported thereby and adapted to
move vertically for a limited distance inde-
pendently of the frame, combined with stop-
ping mechanism for the loom, and controlling
means therefor to engage a heddle in abnor-
mal position due to breakage or undue slack-
ening of its warp-thread, and to be positively
operated by subsequent movement of the hed-
dle, substantially as described.

2. In a warp stop-motion for loowms, a hed-
dle-frame, a series of heddles supported there-
by, and means to reciprocate said frame, com-
bined with stopping mechanism for the loom,
and controlling means therefor to engage a
heddle in abnormal position, and be actuated
by subsequent movement of the heddle, to
thereby operate the stopping mechanism at
the next change of shed, substantially as.de-
scribed.

3. Ina warp stop-motion for looms, the lay,
a series of stop-motion-actuating detectors
mounted independently thereof, means to re-
ciprocate them vertically at each change of
shed, stopping mechanism for the loom, and
a controlling device for said mechanism, to
engage a detector when its warp-thread breaks
or unduly slackens, and to be positively op-
erated by subsequent movement of the de-
tector at the next change of shed, substan-
tially as described.

4. In a warp stop-motion for loomns, a series
of independently-supported heddles, means
to positively reciprocate them, at each change
of shed, a shipper, and a controlling device
therefor, to engage a heddle after breakage
or undue slackening of its warp-thread, and
to be positively actuated by subsequent move-
ment of the heddle,substantially as described.

5. Inawarpstop-motion for looms, a series
of heddles each having a hook, and a frame
for and in which said heddles are vertically
movableforalimited distance, combined with
a shipper, and controlling means therefor to
be engaged by the hook of a heddle in abnor-
mal position and to be positively moved by
said heddle at the next change of shed, sub-
stantially as described.
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6. In a warp stop-motion for looms, a hed-
dle-frame provided with a cross-bar and a se-
ries of metallic heddles each having a warp-
eye and a hook, means to vertically recipro-
cate said frame, and a guide for and to loosely
receive the lower ends of the heddles, com-
bined with a shipper, and controlling means
therefor, including a flexible member ex-
tended in the path of and to be engaged by
the hook of a heddle in abnormal position
due to breakage or undue slackening of its
warp-thread, subsequent movement of the
heddle byits frame actuating the controlling
means to release the shipper, substantially as
described. ‘

7. In a warp stop-motion for looms, a hed-
dle-frame, a series of heddles supported there-
by and having a vertical movement relative
thereto, each heddle having a hook, means to
reciprocate the heddle-frame, and means to
depress the heddles positively, combined with
a shipper, a releasing device therefor, includ-
ing a flexible member to be engaged by the
hook of a dropped heddle and positively
moved thereby to release the shipper at the
next change of shed, substantially as de-
seribed.

8. In awarp stop-motion for looms, a series
of heddles each having a hook, a frame for
and in which the heddles are relatively mov-
able for a limited distance, and means to re-
ciprocate the frame, combined with a ship-
per, and a controlling device therefor inelud-
ing a flexible member, one end of which is
fixed, to be engaged by the hook of a heddle
in abnormal position and flexed by movement
of the latter with its frame, to thereby release
the shipper, substantially as described.

9. In aloom, aseries of drop-pieces throu ¢h
which warp-threads are drawn, and means to
positively reciprocate them at each change of

shed, combined with stopping mechanism for |

the loom, and a normally stationary control-
ler therefor to be engaged by said drop-pieces
when their warp-threads are broken or un-

duly slack, and actuated by movement of
said detectors at the next change of shed, sub-
stantially as described.

10. In a loom, the combination of a series
of independent heddles serving as warp stop-
detectors, with a stop-motion for the loom,
controlling means therefor directly engaged
by and operated through said heddles by the
motion of the harness, substantially as de-
scribed. ’ v

11. In a loom, a series of warp-stop-mo-
tion-actuating detectors, means to reciprocate
them vertically, and stopping mechanism for
the loom adapted to be engaged by a detector
in abnormal position due to breakage or un-
due slackness of its- warp-thread, and to be
positively operated by subsequent movement
of said detector, substantially as described.

12. Inaloom, shedding mechanism, includ-
ing a series of stop-motion-actuating detec-
tors serving also as heddles and moved into
abnormal actuating position by failure or un-
dueslackening of the warp-threads, and stop-
ping mechanism for the loom independent of
the shedding mechanism and adapted to be
engaged by a detector in abnormal position, to
be positively operated by subsequent change
of position of said detector due to movement
of the shedding mechanism, substantially as
described. _

18. In a loom, a series of heddle-frames
provided with heddles serving as warp-stop-
motion - actuating detectors, and stopping
mechanism for the loom independent of said

frames operated directly and positively by

subsequent movement of a dropped detector,
substantially as deseribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. ‘

GEORGE 0. DRAPER.

Witnesses: ‘
FRED W. ABELE,
E. D. BANCROFT,
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