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To all wehom 1t nuy Concerm:

Be it known that I, CLare H. DRAPER, a cltl-
zen of the United States, and a resident of
Hopedale, county of Worcester, State of Mas-
sachusetts, have invented an Improvement in
Warp Stop—-Motlons for Liooms, of which the
following description, 1n connectlon with the
accompanying drawings, isa specification, like

characters on the dra,wmgs representing like

parts. -
This invention relates more partlcula,rly to

warp - stop - motion mechanism for looms

wherein the detectors are normally supported
or retained in inoperative position by the
Warp-threads, failure or undue slackness of g
warp-thread releasing its detector and permit-
ting it to move into position to codperate with
a teeler and through suitable means effect the
operation of a stopping instrumentality.

In my present invention I have provided

novel medns for operating the feeler to effect

the feeling and non-feeling strokes thereof,
and 1 have also provided means to prevent
subjection of a released detector to any ma-
terial strain when engaged by the feeler.

The various novel features of my invention
will be fully described in the subjoined speci-

fication, and partlcularlv pomted outin the fol-

lowing claims. |
Figure 1is a transverse sectional view of a

1 ortion of a loom having one embodlment of
my mventmn apphed thereto Fio. 2 1s an

enlarged view, in rear elevation and looking

tow ard the iront of the loom, of the mechan-
ism for effecting the movemen_t of the feeler,
together with the d evices which serve to actu-
ate a stoppnw* instrumentality upon the arrest

of the feeler by a detector released by failure
Kig.
3 is a sectional detail on the line 3 3, Fig. 2,
Ifig. 4 1s a side view

or undue : Lt(,hnesq of 1ts warp-thread.

looking toward the left.
of the wchu and bunter to be hereinatter re-

teyred to, and Fig. 5 isa perspective view of the
rocKer c,hr)wn i Fig. 4. -

inthe present embodimerit of my invention
Fhave s shown the warp-stop-motion mechan-
ism as belonging to that type wherein the

SHO p—111<)tion_-controlling detectors alsoserveas

4

‘motion 1mparted to one sha,ft will be imparted

heddles, and in Flg 1 two series or banks of
detector-heddles 1 1are shown slotted at their 50
upper ends to receive transverse supporting-
bars 2, which are secured to or form a part of
the reciprocating harness-frames in a manner
well known to those skllled in the art. The
lower ends of the series of detectors are sepa-
rated by an upright plate 3, extended ACross
the loom, such plate also serving as a back-

55

‘stop to support the adjacent edge of a released
-detector.

Two parallel rock- sha.fts 4 are. sultably 6o
mounted in bearings below the plate or sepa-
rator 3, and sald rock—sha,fts are provided with
rocker-arms 5, which have attached feelers 6.
The rock—sha,fts 4 have attached and inter- .

meshing segment-gears -7,” whereby rocking

simultaneously to the other shaft 4, but in the.

‘opposite direction, so that the feelers 6 will
be moved toward. a,nd from the lower ends of

the series of detectors when the loom 1s run- 70
ning under normal conditions.

By those skilled in the art it will be under-
stood that if a detector when in the lower plane
of the shed is released by or through failure
or undue slackness of its warp-thread such de-
tector will drop from the position shown in
Fig. 1, so that its lower end will be In the path

of the cooperatmfr feeler on the feeling stroke,

75

and the engagement of the feeler with the de-

tector will arrest the-feeler before it has com-

pleted 1ts feeling stroke.
The cam—shait (* of the loom has secured

to it a feeler-cam C and an adjacent bunter-
cam T, shown as a tappet-cam having two .
tappets ¢, the feeler-cam being shown as a
double cam«-—-_that is, the cam is so construct-
ed as to operate twice for edch revolution of

80

the cam-shaft, inasmuch as the latter rotates

once for every two revolutions of -the usual
crank-shaft (/. (See Fig. 1.)

Viewing Figs. 2 and 3, a collar 8 is secured
to the cam-shaft between ‘the feeler and bunter
cams in any suitable manner, and such collar

90

may very conveniently be made an integral

part and connecting the two cams, the collar 95
being annularly grooved at 9, (sce dotted lmes,



10O

> S 754,200

Fig. 3,) to be partially embraced by the up-
per hook-like end 7 of a movable member or
link M, the lower end of the link being pivot-
ally connected at m* (see Fig. 1) to an arm
m*, fast on a short shaft %, supported on the
loom-frame, such shaft having a knock-off
arm " rigidly secured to it and in coopera-
tfive engagement with the lower end of the
shaft S, the arrangement being such that lon-
gitudinal movement of the member or link M

- in the direction of the arrow 10, Fig. 1, will

15

operate to release the shipper from its hold-
ing-notch in the usual plate N*, to thereby
automatically stop the loom by any suitable
belt-shipping or power-releasing device. (Not
herein shown.). The hook i is provided with
a bearing-hub 11 (see Fig. 8) on one side, and
on the opposite side the hook is extended to

- form a yoke 12, having a bearing at 13 in

20

alinement with the bearing 11, and below such

bearing the yoke is extended to form a stop
14 for a purpose to be described.

30

A rock-shaft 15 is extended through and
supported in the bearings 11 and 13 and is
surrounded by a spiral spring 16, one end of
which 1s secured to the yoke, while the other
end of the spring is attached to a collar 17,
tfast on the rock-shaft. The spring is so
wound as to normally turn the rock-shaft in
the direction of the arrow 18, Fig. 3.

A follower 19 is made fast on the rock-shaft

15, as by a set-screw 20, (see Fig. 2,) adjacent

35
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the bearing 11, said follower being held in co-
operative relation with the feeler-cam C by
the action of the spring 16, whereby rotation

of the cam-shaft C* will rock the shaft 15,

such rocker being effected twice for each revy-
olution of the cam-shaft. The follower is
extended below the rock-shaft 15 and then
turned laterally to form an elongated tail 21,
which, as shown in Figs. 2 and 3, is located
below the nearer portion of the hooked end
or head m of the link.
an lmpact member which moves with the
feeler and which operstes to effect the normal
feeler movement in a manner to be described.

A rocker 22 (shown separately in Figs. 4
and 5) has hubs 23 24 on its opposite sides to

‘receive and rock loosely on the shaft 15 be-

50

tween the bearing portion 13 of the yoke and

the nearer side of the link-head s, the rear

end of the rocker being upturned and provided

- with a boss 25, having a hole 26 through it to
- receive the lower end'of a connecting-rod 27,

55

the upper end of the 'rod being hooked at 28

- to form a pivotal connection with an arm 29,

_60

‘ 1
.

fast on one of the feeler rock-shafts 4. (See
Figs. 1 and 2.) The hub 24 of the rocker is
cut away for a portion ‘of its -periphery to

present two opposed shoulders 80 and 31, be--
tween which extends the tail 21 of the fol--

lower, the distance between the shoulders per-
mitting considerable lost inotion between the
tail and shoulders, as will be manifest. from

65 Fig. 3. The rocker has secured to or formed |

This tail constitutes .

integral with 1t a bunter 32, extended toward
the front of the loom and movable into and
out of the path of the tappets ¢ by oscillation
of the rocker on the shaft 15. |
Referring to Fig. 2, a light spring 33 is

coiled about one of the feeler rock-shafts 4

70

and attached at one end to a collar 34, fast on -

such rock-shaft, the other end of the spring
belng secured to one of the bearings, as 4™,
for the rock-shaft. The spring is so wound

that it tends to throw the feelers outward or

away from the detectors and to act as a cush-
ion when the feelers are moved inward on

their feeling stroke. .

Referring to the drawings, particularly
Figs. 1, 2, and 3, wherein the feelers are rep-

resented as ready to begin their inward stroke

when the rotation of the cam-shaft C* carries
the feeler-cam C forward sufficiently to per-
m1t the feeler 19 to rock inward toward the
cam-shaft, the tail 21 will be lifted and will
hit the shoulder 30 of the rocker with a smart
blow, the impact thereof being sufficient to
turn the rocker on its fulerum—viz., the shaft
15—1n the direction of arrow 18 and elevate

the connecting-rod 27. This moves the feelers

inward toward the detectors, the momentum
due to the blow being sufficient to overcome
the resistance of the spring 33 and complete

| the feeling stroke under normal conditions.

When the continued rotation of the cam-shaft

brings the other high portion of the cam C

into engagement with the follower, the latter
18 swung toward the rear of the loom, com-
pressing the spring 16, and then the tail 21

hits the rocker-shoulder 31, and the rocker is

returned to the position shown in the draw-
ings, assisted by the action of spring 33 and
assuming such position before the impact

member or tall 21 reaches its final position, as
shown in Fig. 8. Movement of the rocker

in the direction just noted—that is, opposite
to the arrow 18—1is limited by means of a stop

35 on the rocker, which stop brings up against

the downward extension 14 of the yoke 12.

75
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The timing of the parts is so arranged that

normally the turning of the rocker to effect

the feeling stroke of the feelers will be in

time to depress the bunter 32 before one of

the tappets ¢ reaches it, the return movement

of the rocker to the position shown in Fig. 3
moving the bunter back again into the path
of the tappets as the feelers are swung out-
ward or retracted. ’ | |
-When a detector is released and descends
into the path of the feeler on the feeling
strolke, it engages and arrests the feeler when
thrown inward, as has been described, and

such arrest of the feeler prevents the bunter

32 from being moved into inoperative posi-
tion—that is, out of the path of the advancing
tappet . This nearest tappet will then en-
gage the bunter and move it to the left, view-
ing Kig. 3. and such movement of the bunter

by the tappet-cam is transmitted to the mem-

115
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~ ber or lmk M by or threugh the rock-shaft

* tail 21 has hit shoulder 80 and caused the

10

20

30

35

15, and the movement of the link in the di-

'rectlon of the arrow 10 is effected to thereby

release the shipper. The clearance between
the shoulders 30 and 31 is such that after the

rocker. to turn the said tail will not reéngage
the shoulder when the follower 19 drops onto
the low part of the feeler-cam C, even should

the feeler be arrested by a released detector. -

Consequently the stress of the follower-spring
16 cannot be transmitted to the released. de-

tector, and subjection of the latter toinjurious
“strain is obytat
momentim 6f the rocker and connected feelers

ted.” As a matter of fact, the

1S 80 nearly counterbalanced by the resistance
of the spring that when a. released detector is
engaged by the feeler it receives a light tap,
which neéutralizes the effect of the momentum
and permits the spring 33 to act.’

from the detector and to move the bunter
32 more completely into operative’ position
with relation to the bunter-cam T. It fol-

lows that if the released detector should from ]
any cause be lifted above the feeler after en-
agagement therewith the stopping instrumen-
tality will still be operated, inasmuch as such

engacrement has deadened or neutrallzed the

‘momentum and permits the spring 33 to act,

as has been‘just described. The spring thus
actsas acushion onthe feeling stroke, and such

stroke is completed only when no obstacle, as |

a Féleased detector, isinterposed to neutralize
the momentum of the moving parts, the cush-

-joning action of the spring redycing the force

] due to momentum, so that very httle pressure

40

is imparted to a detector when engaged by the

feeler .
As the operation of the steppmg instru-

mentality is not dependent upon & continued

engagement of feeler and detector; -as haa

~ been shown, the action of the stop-motion is
" made more sure and exact. .

45

50

So far as I am aware the operation of the
feeler in a warp-stop-motion mechanism by
momentum superinduced by a blow upon a
rocking part connected with the feeler is

broadly new, and my 1nvent1011 accordingly is

not restricted to the precise construction: and

" arrangement herein shown and described.

Having fully described my invention, what
I claim as new, and desn'e tasecure by Letters

- Patent, 18—

1. In a, warp stop-motion for looma, a series

of detectors, a feeler to coﬁperate with a de-
tector released by failure of its Warp-thread
rotating feeler and bunter cams, a member

. adapted to be moved to effect the operatmn of

6o

65

a 'stopping instrumentality, a rocker mounted
on said member and operatively comnected
with the feeler, a bunter governed by the

rocker, a follower fulcrumed on the movable
member and codperating with the feeler-cam,
and means acting through the follower to os-

The: tend-
éncy of thisspringis to move the feeler away

‘cillatetherocker by intermittent 1mpact there-

s

on, to thereby move the feeler toward and

-away from the detectors, arrest of the feeler
by areleased detector instantly acting through -

the rocker to cause cooperation of the bunter

member.
2. In a warp stop- _motion for looms, a series

70

with the bunter -cam, to move said movable

of detectors, a feeler to cosperate with a de-

tector.released by failure of its warp-thread,

adapted to be moved to effect the operation of

75
rotating feeler and bunter cams, a - member

a stopping instrumentality, a rocker mounted

on said member and operatively connected:

with the feeler, a bunter governed by the

8o

rocker, a follower fulecrumed on the movable -

member and co6perating with the feeler-cam,

8, cushmn—sprmg to prevernt shock og the feel-

o stroke of the feeler, and means acting
_through the follower to oscillate the rocker by

intermittent impact thereon, to thereby move

the feeler toward and away from theietectors, |
arrest of the feeler by a released detector in-.
“stantly acting through the rocker to cause co-
.operation of the bunter with the bunter-cam,
to move said movable member.

3. In a warp stop-motion for looms, a series

Qo0

of detectors, a feeler to codperate with a de-
tector released by failure or undue slacknessof

its warp-thread, rotating feeler and bunter

cams, a link longitudinally movable to effect

the .operation of a stopping instrumentality, a

rocker mounted on said link and operatively
connected with the feeler, a bunter governed
by the rocker, a follower fulcrumed on thelink
and cooperating with the feeler-cam,and means
acting through the follower to oscillate the

rocker by. intermittent impact thereon, to

95

100

thereby movethe feeler toward and away from

the: detectors., arrest of the feeler by a released

105

detector instantly acting through the rocker

to cause codperation of the bunter with the

bunter-cam, and move the link. lonmtudmallv

4. In a warp stop-motion for looms a series

of detectors, a feeler.to codperate mﬁh a.de-

tector released by failure of its warp-thread,

rotating feeler and bunter cams,-a- memher

adapted to be moved to effect the operation of

a stoppihg 1nstrumentahtv, g rocker mounted
on said member and operatively connected

with the feeler, opposed impact-shoulders on

the rocker, a bunter governed by the latter, a
follower fulerumed on the movable member
and codperating with the feeler-cam, and a tail
movable with the follower and extended be-

“tween the shoulders on the rocker, to oscillate

the latter by intermittent impact on the shoul-

ders and thereby move the feeler toward and
from the detectors arrest of the feeler by a
| released detector 1nstantly acting through the
_rocker to cause codperation of the bunter with

the bunter-cam, tomovesaid movable member
- 5. In a warp stop-motion for looms, aseries
of detectors, a feeler to codperate with a de-

 tector released by failure of its_ warp-thread,

110
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120

125:-_

130
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of detectors movable into operative position
when released by failure or undue slackness.
of their warp-threads, a vibratable feeler to
cooperate with a released detector, momen-

20

25

30

a

rotating feeler and bunter cams, a link mov-
able longitudinally to effect the operation of
astopping instrumentality,a spring-controlled

‘rock-shaft mounted on the link and having fast

upon it a follower to codperate with the feeler-

cam,arocker loosely mounted on the rock-shaft
and provided with a bunter movable into and

out of the path of the bunter-cam. means act-
ing through the follower to intermittingly en-
gage and oscillate the rocker by impact there-
with, and a connection between said rocker
and feeler, to operate the feeler by oscillation,
of the rocker, arrest of the feeler by a re-
leased detector instantly causing coéperation
of the bunter and bunter-cam, to longitudi-
nally move the link, 3 -

6. Ina warp stop-motion for looms, 4 series

tum-operated means to vibrate the feeler and
means adapted to cause the operation of a stop-

ping instrumentality by or through engage-

ment of the feeler with a released detector.
7. Ina warp stop-motion for looms, a series
of detectors movable into operative position
when released by failure or undue slackness
of their warp-threads, a vibratable feeler to
cobperate with a released detector, momen-

- tum-operated means to move the feeler on its
- feeling stroke, & spring to cushion such stroke

35

40

- operatively connected
feeler, means to overcome the inertia of the

35

6o

~ of detectors,

635

and thereby reduce the impact of the feeler

upon a released detector, and means adapted to _

cause the operation of a stopping instrumen-
tality upon engagement of the feeler snd a de-
tector. - o |
8. In a warp stop-motion for looms, a series
of detectors movable into operative position
when released by failure or undue slackness
of their warp-threads, a vibratable feeler to
cooperate with .a released detector, a rocker
with and to vibrate the

rocker by intermittent impact therewith, the

completion of the stroke being due to its mo-

mentum, a member adapted by its movement
to effect the operation of a stopping instru-
mentality, and means to cause movement' of
sald member upon. engagement of the feeler

with a released detector.

9. Ina warp stop-motion for looms, a series

of detectors movable into operative position
when released by failure or undue slackness of
their warp-threads, a vibratable feeler o co-
operate with a released detector, means to

positively initiate the movement of the feeler
toward the detectors, the completion of such
movement being due to momentum of the

moving parts, and a member adapted to cause

‘the operation of 3 stopping instrumentality

upon such engagement. o |
- 10. Inawarpstop-motion for looms, a series
a feeler to codperate with a de-
tector released by failure of 1ts warp-thread,

released detector instantly
‘tion of the bunter and bunter-cam to longitu-

754,290

rotating feelher and bunter cams, a link mov-
able longitudinally to effect the operation of g,

stopping instrumentality, a spring-controlled

rock-shaft mounted on the link and having

fast upon it a follower to codperate with the

feeler-cam, a rocker loosely mounted on the
rock-shaft and provided with a bunter. mov-
able into and out of -the path of the bunter-
cam, opposed shoulders on the rocker, a con-
nection between the latter and the feeler, to
operate the feeler by oscillation of the rocker,
and a tail on the follower extended between
the shoulders of the rocker and having a lim-
1ted movement relative thereto, whereby the

rocker isoscillated by impact of said tail upon |
the feeler by a

the rocker-shoulders, arrest of .
causing codpera-

dinally move the link, - =~ e
11. Inawarpstop-motion forlooms, a series

70

75

80

of detectors, a feeler ta codperate with a de-

tector released by failure of its warp-thread,

rotating feeler and bunter cams, a link mov-

able longitudinally to effect the operation of a
stopping instrumentality, a spring-controlled
follower fulerumed on the link and cobperat-
ing with the feeler-cam, a rocker coaxial with

90

the follower and loosely mounted to rock on

movable into and outiof codperative relation

‘with the bunter-cam, opposed shoulders on-

‘the link, said rocker having an attached bunter

95.

the rocker, a laterally-extended impact mem- N

ber on the follower and extended between the
shoulders and having lost motion between

them, and a connection between the rocker

and the feeler to move the latter toward and
from the detectors by oscillation of the rocker,
engagement of said impact member with the
shoulders effecting such oscillation, arrest of
the feeler by a released detector instantly
causing codperation of the bunter and bunter-
Farlr{l.to effect longitudinal -movement of the
12, Inawarpstop-motion forlooms, a series
of detectors, a feeler to coperate with a de-
tector released by failure of its warp-thread,

stopping instrumentality, a spring-controlled
tollower fulerumed on the link and codperat-

ing with the feeler-cam, a rocker coaxial with |

the follower and. loosely mounted to rock on
the link, said rocker having an attached bunter
movable into and out of cotperative relation

‘with the bunter-cam, opposed shoulders on the

100

105 .

I1IO

rotating feeler and bunter cams, a link mov-
able longitudinally to effect the operation of a -

1'15 |

120

rocker, a. laterally-extended impact member -

on the follower and  extended between the
shoulders and having lost motion between
them, a cushion-spring te prevent shock when
the feeler engages a released detector, a con-
nection between the rocker and the feeler to

| move the latter toward and from the detec-

tors by or through the oscillation of the rocker, |
engagement of the impact member with the
rocker - shoulders effecting such oscillation,

125

130
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and a stop to limit feeler-retractlng movement

- of the rocker, arrest of the feeler by a re-

10

leased detector instantly acting to cause coop-

eration of the bunter and bunter-cam..
13. Inawarpstop-motion for looms, aseries

of detectors movable into operative position

wher released by failure or undue slackness

of their warp-threads, a vibratable feeler to
cooperate with a released detector, means to

‘positively initiate the movement of the feeler |-
toward and away from the detectors, the com- |
pletion of such- movement being due to mo-

mentum of the moving parts, a spring to

5

pa,rbly neutralize the momentum on thé feel-

ing stroke and to retract the feeler when en-

gaged by a released detector, and a member

15

adapted to cause the operation of a stopping . -

1nstrument&hty upon such engagement.

Intestimony whereof I have mgned my name
to this specification in the presence of two sub- 20

scrlblnﬂ‘ witnesses.
CLARE H DRAPER.

Witnesses:
GEORGE Ot1is DRAPER,
~ H. R. MORRISON.
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