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UNITED STATES

PATENT OFFICE.

JAMES H. NORTHROP, OF HOPEDALE, MASSACHUSETTS, ASSIGNOR TO THE
~ DRAPER COMPANY, OF SAME PLACE AND PORTLAND, MAINE.

WARP STOP-MOTION FOR LOOMS.

SPECIFIGATION’ forming part of Letters Patent No. 594,355, dated November 23, 1897,
| | Application filed March 15, 18'97.; Serial No, 627,545, (Nomodel.)

To all whom it may concern:

Be it known that I, JAMES H. NORTHROP,
of Hopedale, in the county of Worcester and
State of Massachusetts, haveinvented an Im-

5 provement in Warp Stop-Motions for Looms,
of which the following deseription, in connec-
tion with the accompanying drawings, is a
specification, like letters and figures on the

- drawings representing like parts. |

- 10 This invention relates to that class of looms

wherein breakage or undue slackness of the
warp-threads is made effective through stop-
motion-actuating detectors to stop the loom,
and in my present invention said detectors

15 also serve as heddles. "'When the warps are

unbroken or under proper tension, the detec-

tors are maintained inoperative; but should

a warp-thread break or unduly slacken its

detector will move into abnormal position to

20 act upon devices intermediate it and the

| stopping mechanism for the loom to stop the
latter. | | .

In my present invention I have provided

cach harness or heddle frame with two banks

25 of detector-heddles, the latter being shown as

flat metallic bars or strips having each a warp-
eye, the warp-thread entering the eye at one
- side of the heddle and passing therefrom at
the other, the plane of the heddle being sub-
3o stantially parallel to the warp-thread.

By dividing the heddles in each frame into

a plurality of banks I am enabled to weave

cloth of close slay, while leaving ample room

for the threads and detector-heddles, without
35 that closeness or proximity which the same

number of heddles in a single bank would

necessitate.
As a matter of fact on many goods the sin-
gle banks or sets of heddles cannot be used
4o without severely chafing the warp-threads, as

‘there is not room enough for so many threads |

and their heddles in one line.

Another important feature of my invention
relates to the vibrator or feeler which coép-
45 erates with a dropped detector, the vibrator
being governed in its actuating position by

the set of the harness-cam. |
Other warp stop-motion devices have been
| 80 constructed that the set of the vibrator is
5o independent of the harness-cam, the result
being that a change in the set of the harness-

| the right.

- fors.

‘shown in elevation.

| cam is liable to cause the vibrator to operate

improperly.

Weavers find it necessary in order to pro-
duce certain effects in the face of the cloth to g5
beat up the filling with the sheds more or less
closed, and it thus becomes necessary to so
construct the warp stop-motion that it will be
governed initsactiontoa certain extent by the
harness-cam in order that a change in the set 6o
of the cam will effect a corresponding change
inthe time of operation of the vibrator. Ihave
herein attained this object by so connecting
the vibrator-actuator to the harness-cam that
the vibrator will always operate properly 65
when the heddles are properly lowered, the
proper lowering of the heddles depending on

‘the harness-cam. |

- Figure 1 is a rear elevation '_of a sufficient
portion of a loom to be understood with my %o
present invention embodied therein. TFig. 2

18 a vertical sectional view thereof, taken on -

the irregular line x x, Fig. 1, looking toward

| IFig. 2* is a detail taken below the
line y vy, Fig. 2, and enlarged, of the vibra- 4z
tors and coodperating back-stop for the detec-
IFig. 3 is an enlarged perspective view

of the vibrator-actuator and the connections
between said actuator and the releasing de-
vice for the stopping mechanism of the loom. 8o
Fig. 4 i a longitudinal sectional view of the
parts shown in Fig. 3, the cam-shaft being
Fig. 5 1s a transverse
sectional view on the line z' 2', Fig. 4, look-
ing to the left.. Fig. 6 is a similar view on 85
line °2? Fig. 4, but looking toward the right;
and Kig. 7 is an enlarged horizontal section
taken through the two banks of detector-

heddles, above the warp-eyes, to more clearly

show the relative position of the heddles and go
the manner of threading. |

The lay is omitted from the drawings in
order to simplify the construction and to
more clearly show the relation of the parts
comprising and codperating with my inven- g¢g

“tion.

The loom-frame A, of suitable shape to sup-
port the operating parts, the breast-beam A,
harness-cam shaft C, the overhead connec-
tion between the harnessorheddle frames and 100
comprising the shaft a, sheaves a', and flexi-

| ble straps @°, and the cam-actuated treadles
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T T, connected with the lower ends of the |

harness-frames, may be and are all of usual
and well-known construection in looms.

The shipper-lever S, pivoted at 2 and held
in anotchin the usual holding-plate S’ against
the action of the actuating-spring S%, is also
of well-known and ordinary construction,
operating a belt- shifter mechanism. (Not
shown.)

A rock-shaft a®is supported in a bearing in
the loom side and in a bearing on a bracket
a”, secured to the cross-girtt A~ of the loom-
frame, said shaft having fastthereon a knock-
off arm a’to engage and release the shipper-
lever from its holding-notch at the proper
time, the end of the arm being extended lat-
erally to remain in engagement with the le-
ver, as best shown in Fig, 1.

The harness-cams C' C* are mounted on a
sleeve or hub ¢, suitably secured to the cam-
shaft C by bolts ¢, Fig. 1,one end of the hub
being shown as provided withlugs ¢ to enter
notches in a sleeve d, fixed in adjusted posi-
tion on the cam-shaft by a set-screw d'. A
locking connection 1s thus effected between
the harness-cams and the sleeve d, so that

anychange in the set of the cams on theshaft

C will effect a corresponding change in the
angular position of the sleeve, the set-screw
d’ being loosened forthe purpose. Asecond
sleeve 7, loose on the cam-shaft between the
inner end of the sleeve d and a collar 7%, is
provided with a ratchet-wheel /' at one end
and at the otherend, adjacent the collar, with
annular flanges /%, (see Figs. 3, 4, and 0,) be-
tween which is a ecam-surface f°, having four
points 3, Fig. 6, and intermediate low por-
tions.

The rock-shaft ¢’ has fast thereon an arm
a’, to which is jointed at a¢®a link o, upwardly
extended and bent or hooked at its upper
end at a'° to enter between the flanges 2 and
convexed at a® to enter the low portion of
the cam 3 between two points 3. Now when
the cam 1s rotated the points act upon the
link a’ to move it in the direction of the ar-
row4d, Fig. 6, aone-eighth turn of the cam from
the position therein shown moving the link
longitudinally to rock the shaft a’ sufficiently
to relieve the shipper-lever S from its hold-
ing-notch.

Referring now to Fig. 3, the sleeve d has
upon its exterior lugs d°, which provide bear-
ings for a rock-shaft d°, to which is secured,

between the lugs, the hub of a finger d*, a set-

screw 6, holding the hub securely on the rock-
shaft. A spring s, secured at one end to the
sleeved,bearsagainst the fingerand normally
tends to throw the latter out or away from the
sleeve, and to thereby maintain a toothed
pawl d’ out of engagement with the ratchet-
wheel f'. 'This pawl is loosely mounted on
the rock-shaft d® opposite the ratchet-wheel
and is pressed toward the latter by a spring s',
coiled around the rock-shaft, as herein shown,
one end, 7, of said spring bearing against one
of the lugs d° and its other end, 8, bearing
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against the pawl-carrier. The latter has an
ear d° thereon to codperate with an ear ¢ on
a collar ¢, held fast on the rock-shaft by a set-
screw 9, and also preventing endwise move-
ment of the pawl, so that the spring s, acting
through the rock-shaft, collar e, and ear €/,
normally presses the pawl outwardly against
the action of the weaker spring s'. When
the latter is free to act, it operates fo throw
the teeth of the pawl d° into engagement with
the ratchet-wheel 7', so that the latter and
the sleeve f will partake of any rotative move-
ment of the main sleeve d.

At its end near the harness-cams C' C%, as
herein shown, the sleeve d has secured to or
forming partofit a cam-disk ¢, (shown inside
elevation in Kig. 5,) the cam having a high
portion ¢’, a low portion ¢*, and a notch ¢’ at
one end of the high portion, the notch being
entered by a segment ¢* on the side of an arm
¢®, rigidly secured to the rock-shaft d’ by a
suitable set-secrew 10. The contour of the seg-
ment ¢* is such that it normally forms a con-
tinuation of the periphery of the cam-disk ¢,
the springs s and 8’ maintaining the segment
in the relative position shown in IFig. 5.

A collar d8, suitably secured to the sleeve d
adjacent the cam-disk ¢, forms an annular
recess between them, in which recess plays
the end of a longitudinally-movable link £,
slotted longitudinally at /' to embrace the
sleeve d and provided with studs or pins /0°
I? to engage opposite portions of the cam-pe-
riphery of disk g.

The link 7. is pivotally connected at v* to a
rocker-arm /2%, fast on a rock-shaft /i% mounted
in suitable bearings in the loom-frame, and,
as herein shown, having rigid yoke-arms /%,
to the ends of which are attached two like
and parallel vibrators or feelers & k' below
the paths of and to codperate with the warp
stop-motion-actuating detectors m m/, herein
shown serving as heddles, the vibrators be-

70

75

30

QO

95

ICO

105

110

ing shown as angle-irons, preferably having

their edges codperating with the detectors
notched as in Fig. 2°.

Obviously the rotation of the cam-shaft C
will, through the cam-disk ¢, acting upon the
rolls or studs /i* i3, reciprocate the link /v and
thereby rock the shaft /%, so that the vibra-
tors or feelers &t /' will move back and forth
uniless such movement is prevented.

Referring to Figs. 1 and 2, the harness or
heddle frames are shown as each comprising
a bottom bar m*, rigid side bars m*, and two
top bars m?® m® in parallelism, the detector-
heddles of cach frame being divided 1nto two
banks and supported in the top bars, which
pass through the longitudinal slots 22 near
the upper ends of the detectors. A flat plate

or bar 7, interposed between the lower ends
of the detector-heddles of the two frames, pre-
vents intermingling thereof and also serves
as a stop for a dropped heddle when engaged
by a vibrator,

It will be understood that the heddles have
| a limited vertical movement independent of
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the heddle-frames, owing to the sldts 22 be- |
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ing longer than the depth of the supporting-

bars m? so that upon breakage or undue

slackening of a warp-thread its detector-hed-
dle will drop into position between the sepa-

rator n and one of the vibrators k or k', as

the case may be. Preferably the separator
is provided with a foot n*, notched to receive
the edge of the dropped heddle and pre-
ventit fr om twisting when engaged by the vi-
brator.

Referring to Fig. 7, it will be seen that the

heddles in one bank of the frame are stag-

gered relatively to the heddles in the other
bank so that there 1s ample room for the hed-
dles and their warp-threads without chafing
the yarns entering the warp-eyes at one s1de
of the heddle andpassing out aiong the other
flat side.

Only one vibrator is required for the plu-

‘rality of banks or series of detector-heddles

carried by the frame, as the lower ends of the

- heddles are free to move, and the path of

movement of the vibrator is sufficient to co-
operate with a dropped heddle of either bank,
though 1 may use more vibrators without de-

" parting from my invention.
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Now so long as the vibrator meets no ob-
struection the rock-shaft 7° will be free to be

rocked by the link A, as described; but when

a vibrator engages a dropped detector the
rocking of the shaft /7°is prevented, and hence
the longitudinal movement of the link A.
When the movable segment g* of the cam-

disk g engages one of the studs %2 or h3, the |
~link being held from movement, such seg-

ment will be’ pressed toward the center of the
disk, thus rocking the shaft d®. When the
said shaft d® is rocked, the pawl d° is thrown
into engagement with the ratchet-wheel f,
so that the sleeves d and f will rotate in uni-
f31is turned sufficiently to
move the knockoff-arm a® through the link
a’, releasing the Shipper-lever and stopping
the loom.

Referrln@ to Fig. 5, it is to be noted that the
segment ¢ can enter the recess ¢° of the cam-
disk g, and that the travel of the cam and
sleeve d for an angular distance less than that
between the ends of the recess ¢g*is sufficient
to turn the cam 1 to cause release of the ship-
per-lever and consequent stoppage of the
loom, but at the same time the frame carry-
ing the dropped detector has been raised suffi-
clently to withdraw the detector from between
the separator n and vibrator, releasing the
latter. As soon as the vibrator is released
the spring s returns the segment ¢* to normal
position, so that the stud on the link A will
not come in contact with the end of the re-
cess ¢°, as the cam-disk ¢ rotates, and the
pawl and ratchet will also be disengaged.
The front bar n° prevents displacement of the
detector-heddles of the front frame, and also
forms a warp-rest, and the rod n® behind the
back frame serves for a second warp-rest.

- From theforegoing description it will be ob-

vious that any change in the set of the har-
ness-cams will cause a corresponding change
in the set of the vibrator-actuating mechan-
ism, whereby the vibrator will continue to
operate properly. It is also obvious that a
single series of detectors could be employed
in each frame instead of a plurality of series
or banks, if desired, and 1In many instances
such construction mwhb be most convenient.

The direction of rotatlon of the cam-shaft
C and parts carried thereby is indicated by
the arrow 35, Figs. 1, 2, 3, 5, and 6.

It will be noted that when the movable cam-
segment ¢*is returned to normal position, as
described, the pawl d’ is disengaged from the
ratchet- Wheel ', leaving the eontrollmo'-cam

73 for the knockoff-arm ad fr ee, and when the

shipper-lever is returned to starting position
the pull on the link ¢’ will act to partially
rotate the said cam into normal position.
(Shown in Fig. 6.)

Having fully deseribed my invention, what |
I claim, and desire to secure by Letters Pat-

ent, N—-

1. In a loom, a series of warp-stop- motlon-
actuating detectors movable into operative
position by breakage or undue slackening of
the warp-threads, a vibrator to engage and
be held by a dropped detector, mechanism to
vertically reciprocate said detectors, means
to normally rock the vibrator, a rotatable
shaft and controlling connections mounted
adjustably on said shaft between said means
and the mechanism for reciprocating the de-
tectors, whereby adjustment of the detector-
reciprocating mechanisim governs the timing
of the means for rocking the vibrator, sub-
stantially as described. |

2. In a loom, a series of warp-stop-motion-
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actuating. detectors movable into operative -

position by breakage or undue slackness of
the warp-threads, a vibrator to engage and
be stopped by a dropped detector, means to
normally rock the vibrator, a harness-cam,
and connections between it and said means,
whereby the timing of the normal operation
of the vibrator is controlled by the set of said
cam on its shaft, substantially as described.

3. In a loom, a series of warp-stop-motion-

110

11§

actuatingdetectorsservingasheddles; means,

mcludmg harness-cams, to reciprocate said
detectors vertically, a vibrator to engage and

bestopped by adropped detectordue to break-

age or undue slackening of its warp-thread;
mechanismtonormally rock the vibrator, and
connections between sald mechanism and the
harness-cams, whereby the set of the latter
on their shait controls the timing of the nor-
mal operation of the vibrator, substantially
as described. |

4. In a loomn, a series of warp-stop-motion-
actuatingdetectorsservingasheddles; means,
including adjustable harness-cams, to recip-
rocate said detectors vertically, a vibrator to
engage and be stopped by a dropped detector
due to breakage or undue slackening of its
warp-thread, mechanism to normally rock the
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- stoppage of the loom,

4 594,355

vibrator, connections between said mechan-
1sm and the harness-cams, whereby adjust-
ment of the latter on their shaft will govern
the timing of the former, stopping mechan-
1sm for the loom, and means to operate the
stopping mechanism when a dropped detector
18 engaged by the vibrator, substantially as
described. |

5. In a loom, shed-forming mechanism, in-
cluding detector-heddles,and adjustable cams
to effect their vertical reciprocation,combined
with stopping mechanism for the loom, in-
cluding a vibrator to cooperate with a dropped
heddle, and connections between said vibra-
tor and said cams, whereby the set of the lat-
ter on their shaft governs the timing of the
normal operation of the vibrator, substan-
tially as described.

6. In a warp stop-motion for looms, a cam-
shaft, harness-cams adjustable thereon, a vi-
brator, actuating mechanism therefor, con-
nections between said mechanism and the
cams, whereby adjustment of the latter on
their slmft will govern and adjust the timing
of said mechamsm, a shipper-lever, 1eleas-

1ng mechanism therefor, and means to oper-

&te 1t upon stoppage of the vibratorin its nor-
mal movement, substantially as described.

7. In a loom warp-stop-motion-actuating
detectors, a wbvator to engage a dropped de-
tector, meehamsm to 1101‘111&1137 rock said vi-
bmtor, including a cam having a movable
segment, and a link reciprocated by the cam,
combined with a shipper-lever, a releasmfr
device therefor, and means operative upon
movement of the cam-segment into abnormal
position to actuate the leleasmn device, sub-
stantially as described.

3. Ina loom,arock-shaft having a vibrator
mounted thereon, a link to rock said shaft
and provided with a roll or stud, a codperat-
Ing actuating-cam having a spring-controlled
segment, and a normally inoperative pawl,
combined with ashipper-lever, and releasing
means therefor, including a controlling-cam
and a ratchet-wheel, stoppage of the vibrator,
acting to move the cam-segment and b111‘10'
the p.:uvl into engagement Wlth the 1atchet-
wheel, to thereby 1013&1:@ the controlling-cam
in unison with the actuating-cam, substan-
tially as described.

9. In a loom, a rotatable shaft, a fast and
a loose sleeve thereon, the latter having a
ratchet-wheel, a shipper-lever, and means to
release 1t upon rotation of the loose sleeve,
combined with a cam on the fast sleeve, hav-
Ing a recessed periphery, a spring-controlled
segment movable in the recess, a pawl for
the ratchet-wheel, controlled by said segment
and pivotally mounted on the fast sleeve, and
means operative upon failure of a warp-
thread to move said segment, and effect the
substantially as de-
scribed.

10. In a loom, the harness-cam shaft har-
Ness-Cams d;d;]ustable thereon, a conneeted

segment therein, means operative upon fail-
ure of a warp-thread to move said segment,

a shipper-lever, and releasing devices oper-

ated by movement of the cam-segment into

1 abnormal position, substantially as described.

11. In a loom, the harness-cam shaft, har-
ness-cams adjustable thereon, a connected
cam having a recessed periphery, a movable
segment therein, and means operative upon
failure of a warp-thread tomove the segment,
said means including a series of detector-hed-
dles moved 1nto operative position upon
breakage or undue slackening of the warp-
threads, a cooperating vibrator, and connec-
tions between it and the recessed cam, com-
bined with a shipper-lever, and releasing
means therefor operated by movement of the
cam-segment into abnormal position due to
stoppage of the vibrator by adropped heddle,
substantially as described.

12. In aloom,aheddle-frame provided with

a plurality of adjacent cross-bars in parallel-

ism, and a series of flat metallic heddles sup-
ported upon each of said bars and adapted to
be moved vertically independently thereof,
the heddles of one series beingstaggered rela-
tively to the heddles of an adjacent series,
combined with a common vibrator movable
in the direction of the length of the warp-
threads, to engage and be stopped by
dropped detector of a series, means to recipro-
cate said heddle-frames vertically, and mech-
anism controlled thereby as to its normal op-
eration, to rock the vibrator when the warp-
threads areintact, substantially as described.
13. In a loom, a harness-frame having a
plurality of adjacent cross-bars, series of hed-
dles having each a warp-eye and an elongated
slot near 1ts end, each bar supporting a series
of heddles, and a vibrator having its axis of
motion at right angles to the length of the
warp, to cooperate with a dropped heddle and
be stopped thereby, combined with means to
reciprocate said harness-frame vertically, vi-
brator-actuating mechanism, stopping mech-
anism for the loom controlled thereby, and
connections between said actuating mechan-
1sm and the means toreciprocate the harness-
frame, whereby a change 1n the timing of the
latter will effect a corresponding change in
the timing of the former, substantially as de-
scribed.
14. In a loom, a series of vertically-mov-
able warp-stop-motion-actuating detectors,
and avibrator movablein the direction of the
length of the warp-threads and adapted to
engage a dropped detector, combined with
means to move said vibrator back and forth
in the direction of the length of the warp,
said means including an actuating-ecam, and
a connected cam to control the vertical re-
ciprocation of the detectors, variation in the
set of the latter cam acting to adjust the tim-
ingof the vibrator, substantially as described.
15. Inaloom, shed-forming mechanism, in-
cluding detector-heddles and cam-actuated

cam having a recessed pemphery a movable | means to reciprocate them, a vibrator mov-
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‘ablein the direction of the length of the warp- In testimony whereof I have signed my
threads, to codperate with a dropped detector, | name to this specification in the presence of 10
stopping mechanisn}f fcﬁ' the loom, operative | two subseribing witnesses.
upon engagement of the vibrator with a de- | -

5 tector, and connections between thesaid cam- JAMES H. NORTHROP'
actuated means and the vibrator, to control | Witnesses:

- the normal vibration of the latter, substan-| = HERBERT S. MANLEY,
tially as described. | EO0. OTIS DRAPER.
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