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To all whom it mm; COTLCET I

lar] _} described in the speelﬁeetlon and speci-

Be it known that I, HORACE WYMAN of ! fied in the claims at the end thereot.

W orcester, county of Worcester State of Mae-
eaehueetts have invented an Improvement in
Warp Stop Motions for Looms, of which the
following deserlpbwn in conneenon with the
accompanying drawings, is a specification,
like letters and figures on the drawmn'e rep-
resenting like parts. |

This invention has for its ob;ject to provide
a loom with devices whereby when the warp
breaks the loom may be stopped.

In this invention I employ a guide, herein
represented as fixed at the rear end of the
loom and crossing the same between the usual
whip-roll or warp-beam and the lease-rods,
said guide receiving a series of drop devices
made of thin eheet steel, each drop device
having a slot and being struncr O & Narrow
pamllel bar, the sa,ld drop devwes being
guided 1in their vertical movement by said

ﬂ'mdes, aided by the bar on which the drop-

devicesmove. HereinIhaveshown two such
narrow bars, which Ishall designate “stringer-
bars,” and I have separated the drop deviees
SO that their upper ends stand in two differ-
ent parallel planes, thereby enabling the drop
devices to control a larger number of warps
than if all were arr anwed on one bar.

The drop devices hereln shown have each
a single slot, in which rests the stringer-bar
and throu frh which is also extended a warp-
thread.

the drop devices in their normal positions,

with the lower ends of the slots therein sub-

stantiall y near the lower edge of the stringer-
bar, and'in such GOIldlth[l the feeler or vi-
bratm hereinafter to be described, may swing
freely back and forth under the drep devwes
In case, however, a warp-
thread breaks or becomes unduly sla,ck a drop
device properly supported by it descends into
its abnormal position, where it acts to arrest
the movement of the feeler, the arrest of such
movement stopping automatically the loom.

The feeler herein described may act against

either edge of a drop device in going back-.

ward or forward under the guide, and in

either condition:a drop devicein its abnormal

position will effect the stopping of the loom.
The particular features in which this in-
vention con81sts will be hereinafter particu-

- broken.

The unbroken warp-threads support

Flﬂ‘ure 1 shows in section, from {front to

‘rear, a sufficient portion of a loom embody-

ing this invention to enable thisim provement
to be understood. Fig. 2'is a detail in plan
view and section chiefly to show the devices
employed torelease theshipper-handle. Iig.

3 is a sectional detail substantially the same

' as shown in Fig. 1, but with a drop-wire in

its abnormal .pesition, a warp-thread having
been broken. Ifig. 4 shows the drop-wires

“and the vibrator in the position they will oc-

cupy when the lay is forward next to the

35

60

breast-beam and -the warp-threads are un-

Fig. 5 is a sectional detail looking
to the left of the dotted line z', Fig. 1, the

onide for the drop devices being broken out,

fhe entire figure being broken out centr ally
to. save space upon the drawings.

The loom-frame A, the breast-beam A’ the

plate A, fixed to the end of the breast- beam

and slotted at A3, one side of said slot having
a notch to receive the shipper-lever A4, the

73

lay B, its connecting-rods B’, the crank- shaft

B?, the lower or cam shatt b4 the gear B°on

| the cam-shaft engaging a gear B6 on the crank-

shaft, and the shed-fm ming mechanism C are
and may be all as common in usual looms for

weaving cloth, so need not be herein further

deserlbed and instead of the particularshed-
forming mechenlsrn shown there may be em-
ployed any other usual equivalent mechan-
ism. The lay hes fixed upon it by a suitable
bolt ¢ a striker a’.

The loom side has fixed upen it by a bolt
a? a suitable stand a?, which receives the ful-
crum a* of a knock-off lever a’,the upperend of
which normally rests dﬂ‘&lllst one side of the
shipper-handle A* when the latter is in the
notch of the slot A® of the plate A® 'T'he
lower end of this knock-off leveris jointed at

afto a dagger a7, which is free to playupand

down in a ﬂ*mde a?, fast to the loom side by

30

QO

95

a suitable bolt a®, a spring ¢!, connected with

said guide and sa,ld dagger, ‘wtm onormally to

depress said dagger, so tha,t the noteh of the

dagger may be struck by the striker a’ as the
lay comes forward, and when the striker so

100 .

acts the knock-oft 1ever a’ 1s moved so that

its upper end pushes the shipper-handle out

| of itsnoteh, and thereafter said shipper-han-
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dle acts in usual manner common to looms |

to stop movement of the loom. This dagger
18, however, normally kept elevated, so that
the lay will not meet it and stop the loom un-
less a warp-thread shall break or become too
slack. |

The loom sides at the rear of the loom have
bolted to them by suitable bolts ¢ stands ¢/,
upon which in turn are bolted by bolts ¢
stands c®, and toupright portionsof the stands
¢’ there is attached by bolts ¢t a guide-frame
D, said guide-frame being composed of sunit-
able uprights d*, which at their upper ends
are connected across the loom by bars d’' d2
and at their lower ends by bars d® and d¢, the
bars at the upper end being more widely sepa-
rated than the bars at the lower end. The
uprightsd=of this frame receive twostringer-
bars d®and df, separated somedistance apart.
These stringer-barshave mounted upon them,
first one and then the other, alternately, a se-
ries of drop devices ¢, each having a slot ¢/,
each drop device receiving one single warp-
thread, each warp-thread passing over and
normally resting on the gunide-bars d’ and ?,
80 that the drop devices hang on said warp-
threads when they are unbroken, and so long
as the warp-thread is unbroken or is not un-
duly slack the lower ends of the drop devices,
which lie contiguous one to the otherin sub-
stantlally the same horizoutal plane, are con-
tained or protected within the space between
the bars d®and d!; but as soon as a warp-
thread becomes broken or unduly slack the

drop device hanging on it drops and its end

1s projected and descends and meets, it may
be, the stringer-bar d’or d?, extended thro ugh
its eye, leaving the end of that drop device
in the range of movement of a feeler or vi-
brator, to be desecribed.

The feeler or vibrator herein represented
consists, essentially, of a rock-shaft ¢ hav-
ing its bearings in depending arms ¢°, con-
nected by suitable serews ef to the uprights
d* of the guide-frame D, said rock-shaft hayv-
ing fixed to it snitable arms, as ¢°, which are
connected bya suitable rod e°, so that said rod
in the movement of the rock-shaft and its
arms may meet the lowered end of a drop de-
vice in its abnormal position, as in Fig. 3;
but in case the drop devices are held up in
their normal pesition, as they will be when
the loom is running and the warp is un-
broken, then the wire will pass freely under
the guide-frame D and will not meet with any
obstruction whatever. Thisrock-shaf t,form-
ing part of the feeler or vibrator, has fixed to
1t, at or near one end, two arms 7 ¢, and at or
near the central part of the said rock-shaft
there is attached to it a third arm .

A suitable spiral or other spring m (shown
In Figs. 1, 3, and 4) acts normally to turn the
vibrator and its rock-shaft into the position
shown in Fig. 1 to place the wire ¢° at the

rear side of the guide-frame D.
The arms f and g have, respectively, pins
J' and ¢', which enter elongated slots, re-

| the lever m?

spectively, in rods f* ¢? said rods being con-
nected, respectively, by a suitable bolt m/
with the upper end of an elbow-lever m?, piv-

oted at m° on a stand m?, fixed to the loom-

frame by suitable bolts m>.

The elbow-lever m* and the rods f? ¢* and
their actuating-arms fand ¢ constitute a dag-
ger-controller, and this lever has a pin or
projection 2, upon which normally rests the
dagger a’ when the loom is running regularly
and the warp-threads are unbroken, and by
viewing Fig. 1, where the vibrator is shown
in one of its extreme rearmost positions, it
will be seen that the pin ' acts at that time
in the rear end of the slot of the rod 72 to
keep the pin-carrying end of the elbow-lever
m* in position to hold up the dagger, and by
viewing IFig. 4, where the vibrator is shown

In 1ts other extreme position, its forward ex-

treme, thepin g’ of thearm ¢ is in the rear end
of the slot of the rod ¢g* and holds up the el-
bow-lever m? and the dagger.

1The arm /v of the rock-shaft ¢* has a pin or

projection 4, whieh is embraced by the slot-
ted end of a link 7° connected to a lever n?,

pivoted at n° said lever having, it may be, a
roller or other stud ', which is acted upon
by a cam n, carried by the cam-shaft B, said
cam rotating once while the erank-shaft ro-
tates twice and the lay makes two complete
strokes or movements. The lever n?is actu-

‘ated positively to turn the rock-shaft e¢® by

the spring n»!, which may be stronger than
the spring m.

The feeler or vibrator may act in both di-
rections of its movement on a drop device if
the latter is in its abnormal or dropped posi-
tion, but the time of such action is herein
represented as taking place when the lay is
completing its back stroke.

Viewing Fig. 1, the vibrator is shown in
1ts rearmost position and the lever n?is shown
elevated by the cam, so that the spring m
holds the feeler or vibrator back. Now as
the lay is moved forward the large part of the
cam 7 acts and holds up thelever 722, and the
arm f of the rock-shaft acts by its pin ' in
the slot of the rod f? to hold up the end of
the lever n°® and keep the dagger lifted, and
as the lay approaches its back stroke the large
part of the cam n passes from under the lever
n* and lets the spring n* act through said le-
ver and the link #° to turn the rock-shaft ¢2
into its full-line position, Fig. 4, unless a
drop-wire has descended, due to a broken or
slack wire, and this movement of the rock-
shatt ¢° causes the pin ¢’ of the arm ¢ to meet
the end of the slot in the rod ¢* and hold u
Atthistime, a warp-thread not
having been broken, the lay again starts for-
ward, and at this forward stroke the small
radius of the cam 7 is under the lever n? and
the spring n* controls the position of the rock-
shaft,and thearm g, actingasdescribed, keeps
up the lever m® until the lay has again nearly
completedits back stroke,when thelarger part
of the cam again beecomes operative and lifts
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tlie lever 72, again permitting the spring m

to assume control of the rock-shaft ¢®* and vi-
brator to keepthe lever m?in position to hold
up the dagger. This operation will be con-
tinued and the rods f* and ¢g* will act at alter-

nate forward strokes of the lay and keep the

dagger lifted so long as a warp-thread 1s un-
broken; but during this time the lever m? is
turned and the dagger drops, but such drop-
ping takes place only as the lay has nearly
completed its back stroke, at which time 1t is
immaterial what is the position of the dagger.
If a drop device descends while the lever »*
is held up by the cam n, (see Fig. 1,) said vi-
brator as the lay nearly completes its back

stroke is permitted to start by the spring n*,

and the vibrator meets the rear side of the
drop device, asin Fig. 3, and its further move-
ment is arrested, while the cam n continues
to turn and leaves the lever nin its arrested
or upper position, and consequently the rock-
shaft e® cannot turn and cause. the pin of the
arm ¢ to act in the slot of the rod g* to move
the lever m* and lift the dagger, and said dag-
ger is therefore held in a position to be met
by the striker o’ at that forward movement
of the lay, and the shipper-handle is thrown

out of its usual holding-noteh, sothat 1t may

move and -in usual manner stop the further
running of the loom. |
I have not herein shown the connections be-

tween the shipper-handle and the usual fast
and loose pulleys on the cam-shaft 6% assuch-
be as common to usual

devices are and may

looms. |

If & drop-wire descends during the forward

stroke of the lay while the smaller radius of

the cam n is uppermost, the vibrator at such

time occupying the position Fig. 4, the vibra-

tor is permitted to start by the spring m as

the lay approaches its backward position, and
the said vibrator will meet the right-hand or
front side of the drop device in its abnormal

position and will be arrested, so that the pin
7' of the arm f cannot act in the slot of the

rod f? to turn the lever m*and lift the dagger

and stop the loom; but during this time the
lever n? is started by the larger part of the

rotating cam n; but owing to the slot in the

link 7% the rock-shaft e®is not turned. This
. drop device may fall when the lay is in any

position. o
There is a dropdevice for each warp-thread,
and each device acts on a thread back of the

usual lease-rods, while the threads are all

massed together in one plane and have no

rising-and-falling motion, as when a shed 1is
opened, and to enable these drop devices to
not unduly crowd or pinch the warp-threads
and so enable the drop devices to be free to

"descend when a thread is broken I have sepa-

rated the upper ends of the drop devicesinto
two planes, and they hang on the warp-
threads, all of which rest on the top of the
cuide D. The lay has a reed p of usual con-
struction. ' o

The upper end of the guide D presents a

1

warp-rest, and the stringer-bar used to sup-
port the drop devices in their abnormal posi-
tions lies entirely below the top of the guide
and rest, which is a matter of convenience, as

70

it enables access to be had more readily to the

drop device to put warp-threads through the

slots therein than though the upper end of the
drop device was obstructed in its movements
by a bar extended through it.

75

This invention is not limited to the exaet

means shown between it and the shipper-han-

dle to release the latter so long as the move-
ment of the dagger toward the breast-beam

to effect the release of the shipper-handle 1s

controlled by a device connected to the lay.

From the foregoing deseription it will be

understood that the vibrator-rail derives its

feeling or to-and-fro movement by or through
the two springs m and nt, the spring 7»% as.

shown, being the stronger. The spring m

30

acts directly on an arm movable with the vi-

brator, but the spring n* acts through inter--
mediate devices represented as the lever n*

andslottedlinkn’ theleverandlink beingdes-
ignated as a ‘‘ vibrator” connection, sald con-

nection being in turnmade movable by a cam-

n, designated as the ‘‘actuator.” Theslot ot
the slotted link n° embraces a pin or projec-

tion 4, extended from an arm attached tothe

vibrator, and when said actuator operates to
lift the vibrator connection to enable the
spring m to control and move the vibrator in
a direction away from the breast-beam should
the vibrator at such time meet a drop device
the slot in the link »° permits it and the le-
ver n? to be moved by the actuator, leaving

the vibrator, however, at rest, and so, also,

if the vibrator in its movement toward the
breast-beam by or through the spring n'is
checked by a drop device then the pin 4,
movable in unison with the vibrator, but ly-
ing in the slot of the link n* of the vibrator
connection, checks the further movement of
said connection by the spring n* and arrests

the said ¢onnection, permitting the said ac-

tuator to break its contact with said connec-
tion and leave 1t at rest. o

The described slot-and-pin connectionis an

important element of this invention, asiten-

ables the vibrator—it moving in one direc-

tion, as, for the sake of illustration, away

from the breast-beam—to stop when it meets

a drop -device, and so, also, is the spring n*
an important element of this invention, for
it yields when the vibrator, moving in the
opposite direction, contacts with a drop de-
vice, and instead of the particular pin-and-

slot connection and the spring shown I may

employ any other well-known equivalent de-
vices capable of sliding and yielding to effect
the purposes herein provided for.

Having described my invention, what I
claim, and desire to secure by Letters Patent,

18— |
1. In a warp stop-motion for looms, a rest

crossing the loom and constantly supporting
the entire series of warp-threads, and a
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stringer-bar located below said warp-rest, |

combined with a series of slotted drop de-
vices mounted to slide up and down on said
stringer-bar and receiving each a warp-thread
whereby said drop devices are suspended in
their abnormal position by the unbroken
warp-threads, and are arrested in their ab-
normal position by the stringer-bar, substan-
tially as described.

2. Ina warpstop-motion for looms, a guide
crossing the loom-frame back of the harness
mechanism and acting as a constant support
for the entire series of warp - threads, a
stringer - bar located below the top of said
guide and the line of travel of the warp
through the loom; combined with a series of
drop devices slotted and strung on said
stringer-bar, the warp-threads being passed
through slots of said drop devices, the un-
broken warp-threads supporting the drop de-
vices in their normal position the breaking or
slackening of a warp - thread permitting a
drop device to descend into its abnormal po-
sition; stop mechanism, and means interme-
diate it and a drop device in its abnormal po-
sition to stop the loom, substantially as de-
scribed.

3. In a warp stop-motion for Iooms, a guide
crossing the loom-frame back of the harnesses
and presenting at its upper end a warp-rest
forming a constant support for the entire se-
ries of warp-threads, a stringer-bar located
below the top of said guide and the line of
travel of the warp through the machine, and
a series of drop devices slotted and strung on
sald stringer-bar, said drop devices receiving
through openings therein the warp-threads:
combined with a feeler, means to move it to
and fro under the drop devices in their nor-
mal position; stop mechanism, and means co-
operating therewith to actuate the stop mech-
anism and stop the loom when the feeler is
arrested by a drop device in its abnormal po-
sition.

4. In a warp stop-motion for looms, a warp-
rest crossing the loom between the harness
mechanism and warp-beam and constituting
asupport for the entire series of warp-threads,
a stringer-bar located below the warp-rest, a
series of slotted drop devices strung on said
bar and adapted to receive and be sustained
in their normal positions by unbroken warp-
threads, and stop mechanism adapted to be
actuated by a drop device in its abnormal po-
sition.

9. Ina warp stop-motion for looms, an open
guide crossing the loom-frame back of the
harness mechanism and constituting a rest
for the entire series of warps and presenting
at 1ts lower end faces to codperate with the
edges of the drop devices, a stringer-bar lo-
cated below the open upper end of said guide,
a series of slotted drop devices strung on said
bar and adapted toreceive and be suspended
in normal position by unbroken warp-threads,
the edges of the said devices at their lower
ends below said bar being adapted to contact

631,240

with one or the other of said faces under the
action of a feeler, combined with a feeler,
means to swing 1t to and fro under the lower
end of said guide and the drop devices in
normal position, and means under the control
of sald feeler to stop the loom when the feeler
18 arrested by a drop device in abnormal po-
sition.

6. In a warp stop-motion for looms, a warp-
rest crossing the loom-frame back of the har-
ness mechanism and sustaining the entire
warp at each side of warp-detectors, a plu-
rality of stringer-bars located below said rest,
a plurality of series of slotted drop devices
located in the space at the upper end of said
rest and strung on said bars and adapted to
be suspended in their normal positions by un-
broken warp-threads, a feeler, means to op-
erate 1t, and devices under the control of said

feeler tostop the loom when a feeler descends
into its abnormal position due to a broken or

slack warp-thread.

7. Ina warp stop-motion forlooms, a guide
crossing the loom-frame back of the har-
nesses and presenting at its upper end a rest
to sustain the entire warp-threads, said guide
being slotted at its lower end to present walls
between which the edges of the lower ends of
a series of drop devices may slide; combined
with a stringer-bar and a series of slotted drop
devices strung on said bar leaving the upper
ends of said drop devices above said stringer-
bar entirely unobstructed except by warp-
threads.

3. Ina warp stop-motion for looms, a guide-
frame crossing the loom back of the harnesses,
a series of slotted drop deviees mounted in
sald frame, and a stringer - bar extended
through the slots of said drop devices, said
stringer-bar occupying a position below the
upper end of saild frame, a feeler composed
of a rock-shaft having arms and carrying a
device to contact with a drop device in its
abnormal position; combined with a second-
ary arm connected with said rock-shaft, a
slotted link, means to actuate it to move said
secondary arm; two other controller-actuat-
Ing arms, means to connect said controller-ac-
tuating arms with said controller above and
below the center of the said rock-shaft car-

rying said controller-actuating arms, and a.

dagger supported by said dagger-controller,
and a shipper-handle under the control of
sald dagger, to operate, substantially as de-
seribed.

9. Ina warp stop-motion forlooms, a series
of slotted drop devices each suspended in its
normal position by a warp-thread, a guide
independent of the lay for said drop devices,
a lay, and means to move it, a rock-shaft hav-

ing a feeler and located under said guide in

stationary bearings independent of the lay,
means to move said rock-shaft and feeler to
and fro, a dagger detached from the lay and
located near the front of the loom, a support
for the free end of said dagger, and devices

| between said rock-shaft and said dagger-sup-
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port to put it in its inoperative position dur- |

ing each forward stroke of the.lay while the
said drop. devices remain suspended by the
unbroken warp-threads in their normal posi-
tion, and means on the arresting of said feeler
by a drop device in its abnormal position to
put the dagger in position to be actuated by
the lay to stop the loom. | |

10. Ina warp stop-motion for looms, a guide

crossing the loom at the rear of the harness-

frames, said guide presenting a rest for the

entire warp, a series of slotted drop devices
located in said guide, a stringer-bar located
below said rests, said drop devices being
strung on said stringer-bars, and a rock-shaft
having an attached feeler; combined with a
spring to move said feeler in one direction, a
slotted connection, and a cam and lever to
move said feeler in the opposite direction,
substantially as deseribed.

11. Inawarpstop-motion forlooms,afeeler,

a rock-shaft carrying it and provided with a
projection, a spring to move said rock-shaft

in one direction, combined with a link slotted

to receive said projection, and a cam 10 move

said link and turn said rock-shaft in the op-

posite direction.

12. In a warp stop-motion for looms, a lay,

a shipper-handle, a dagger, means intermedi-
ate it and said shipper-handle to actuate the
same, a lever to support the free end of said
dagger in its inoperative position, a feeler-
carrying rock-shaft having oppositely-extend-
ed arms, means to turn said rock-shaft in one
direction during one complete stroke of the
lay and in an opposite direction at the next
complete stroke of the lay, and rods operated
by the arms of said rock-shaft and connected
with the lever supporting the free end of said
dagger to lift the said dagger whenever the
lay moves forward and the drop devices are in
their normal position. | o

13. In a warp stop-motion forlooms, a ship-
per-handle, a feeler-carrying rock-shatt, op-
positely-extended arms, means to turn said
rock-shaft in one direction during one com-
plete stroke of the lay and in the opposite di-
rection at the next complete stroke of the lay,
a guide, a series of slotted drop devices in-
serted in said guide, a stringer-bar located
below the upper end of said guide and re-
ceiving upon it said slotted drop devices, and
means intermediate said oppositely-extended
arms and said shipper-handle to stop the loom
on the arrest of the feeler by a drop device in
its abnormal position.

14. In a warp stop-motion for looms, a ship-
per-handle, a guide located behind the har-
ness mechanism and presenting a rest for the
warp, a series of slotted drop devices located

in said guide, a stringer-bar on which said |

drop devices are strung,said stringer-bar oc-
cupying a position below the top of said guide

on which the warp-threads rest; combined
with a feeler, means to move it to and fro un-
der the drop devices in their normal position,
and means between said feeler and shipper-
handle to release the latter when the feeler is
arrested by a drop device in its abnormal po-
sition.

15. In a warp stop-motion for looms, the
following instrumentalities, viz: a lay, a se-

70

ries of slotted drop devices normally sus-

pended by unbroken warp-threads, a feeler-
rail supported under said drop devices and
having an arm provided with a pin, an actua-
tor, a vibrator connection presenting a slot
embracing said pin, and a spring to turn said
feeler in one direction as herein shown away
from the breast-beam, whereby when said
feeler is arrested in its movement in the di-
rection stated the slot in the feeler connec-
tion slides over said pin leaving the feeler at
rest against a drop device, substantially as

deseribed.

16. In a warp stop-motion for 1doms, a lay,
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a series of drop devices controlled by warp-

threads, a feeler, and springs to move 1t to
and fro under said drop devices in their nor-
mal position; combined with a dagger opera-
tively connected with the shipper-handle of
a stopping mechanism and maintained in its
inoperative position so long as a warp-thread
is unbroken, and means to cause said dagger
to be putintoits operative position by and on
the breakage of a warp-thread, substantially
as described. |

17. Ina warpstop-motion forlooms, a guide
constituting a rest for the entire warp back
of the harness mechanism, a plurality of sta-

tionary stringer-bars located below said warp-

rest, a plurality of slotted drop devices adapt-
ed to be sustained stationary in their normal
positions by unbroken warp-threads and
strung on said bars, arock-shaftlocated below
and substantially central with relation to said
guide, a feeler connected with said rock-shatt,
and means to move said feeler to and fro un-

 der said guide and under the drop devices in.

their normal positions, said feeler acting in

both directions of its movement to meet a

OO0
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drop device in abnormal position and be ar-

rested thereby, and means controlled by said
feeler to stop the loom when a drop device
arrives in its abnormal position.

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

HORACE WYMAN.

Witnesses:
- N. WINFIELD WYMAN,
GEO. W. GREGORY.
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