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UNITED STATES

PaTeENT OFFICE,

GEORGE O. DRAPER, OF HOPEDALE, MASSACHUSETTS, ASSIGNOR TO' THE
NORTHROP LOOM COMPANY, OF SAME PLACE AND SACO, MAINE.

WARP STOP-MOTION FOR LOOMS.

SPECIFICATION forming part of Letters Patent No. 576,504, dated February 2, 1897.
Application filed May 25, 1896, Serial No, 592,908, (No model.)

1o all whom it may concern:

Be it known that I, GEORGE O. DRAPER, of
Hopedale, county of Worcester, State of Mas-
sachusetts, have invented an Improvement
in Warp Stop-Motions for Looms, of which
the following description, in connection with
the accompanying drawings, is a specifica-
tion, likeletters on the drawings representin g
like parts.

This invention has for its object the pro-
duction of a simple and efficient warp stop-
motion for looms, contained in the harness,
the heddles not only controlling the warp in
the formation of the shed, but also acting in
automatically stopping the loom when a warp-
thread breaks.

Instop-motion devicesheretofore patented,
so far as I am aware, the heddles have been
supported either by two transverse bars or
rods, one above and the other below the warp-
eye, extended through slotsin the heddles, or
by one of such bars at the upper ends of the
heddles, while in my present invention I sup-
port the heddles by a transverse bar below
the plane of the warp, thusleaving the upper
ends of the heddles free to a certain extent.
Furthermore, instead of using stop-motion
devices which are independent of the harness-
frame Iprovide the frame itself with the stop-
motion devices, and in consequence I do not
have to depend upon such fine adjustment of
the parts, as the relative position of the har-
ness-frame and stop -motion device is un-
changed.

I have dispensed with stationary guides for
theheddles, the stationary warp-support, and
the vibrator adapted to move in the direction
of the length of the warp-threads, such de-
vices being shown in other patents.

Figure 1 is a section, from front to back, of
a sufficient portion of a loom to be under-
stood with myimprovements embodied there-
in. TFig. 2 is a front elevation, broken out
centrally to save space, of the harness-frames
and heddles and the stop-motion mechanism.
Fig. 3 is a detail in plan view of a part of the
loom-frame, showing in section the shipper-
bandle and part of its connection with the
controlling mechanism therefor. Fig. 4isan
enlarged transverse section, taken below the
line z @, Fig. 2, and centrally broken out, of

tially shown in Fig. 1.

the two harness-frames, showing the feeler
innormal position, the heddles being omitted.
Fig. 5 is a similar detail view showing the
Teeler as changed in its position relative to
the harness-frame to detect a dropped heddle.
Tig. 6 is a transverse sectional view on the
line 2’ &', Fig. 5; and Fig. 7 is an enlarged side
elevation of a form of heddle used herein.

The loom-frame A, the belt-shipper handle
A’ the notched plate A2 to hold it in place
when the loom is moving properly, the lay A3,
carrying a reed, and the whip-roll A are and
may be all as common in looms. Two up-
rights A%, one at each side of the loom-frame,
are provided with bearings a forashafta’, hav-
ing thereon suitable pulleys a2, over which
are passed suitable straps ¢, connected to the
upper bars of the heddle or harness frames,
the loom herein shown having two heddle-
frames, although a greater number may be
employed, if desired.

Each heddle-frame is composed of a top
bar 0, a bottom bar b', and rigidly-attached
side bars.b% the lower bars of the frames be-
ing herein shown as connected by suitable
straps a*to the usnal actuating-levers af, par-
Each frame has at-
tached thereto a transverse heddle-support-
ing bar b, which passes through elongated
slots ' (see Fig. 7) at the lower ends of the
heddles 7, the latter having warp-eyes %2

The upper ends of the heddles are freely
movable vertically in a guide, shown as ecom-
posed of bars ¢ ¢, secured, respectively, to
the front and back of the side bars b% the
guide steadying the heddles from movement
in the direction of the warps without inter-
fering with their vertical movement relative
to the heddle-frame, cross-pins ¢?, extended
from one to the other of the bars ¢ ¢/, divid-
ing the series of heddlesinto groups and pre-
venting their bending or swaying laterally
beyond a limited distance, such side move-
ment permitting large warp ends or bunches
to pass freely at the eye portions of the hed-
dles.” Such side movement is not retarded
or hindered by the bars at the back and front
of the heddles, but it would be materially
hindered if not practically prevented by a
supporting-bar extended through the upper
onds of the heddles.

55

6o

65

70

75

So

85

90

95

102




10

5

20

25

30

35

40

45

50

6o

65

9 576,504

The top bar b of the heddle-frame above
the heddle ends prevents the weaver’s arms
from engaging the heddle ends when piecing
up the warp, and also strengthens the frame.

In case of heddles supported only at their
upper ends or above the warps it sometimes
happens that when used with coarse warps
the heddles will buckle when pushing down
the warps to form the lower plane of the
shed, and an uneven layer of thread is pre-
sented for the shuttle to pass over. The
evenness of the lower plane of the shed is of
much more importance than that of the up-
per plane, obviously, and by locating the
heddle-support below the warp-threads the
threads in the lower plane of the shed will
always be presented in an even layer, while
at the same time the upper ends of the hed-
dles remain to some extent free.

Brackets or holders d d* are attached to
the sides of each heddle-frame opposite each
other by suitable bolts, as 5, to carry the con-
trolling members of the stop-motion mech-
anism, a cross-bar d', rigidly secured to the
holders, having upon its inner face a double
series of projections or teeth 2 and 3, arranged
in two horizontal rows, the teeth in the two
rows being in vertical alinement. Thehold-
ers are slotted 1o receive a feeler, shown asa
slide-bar e, movable longitudinally between
the two rows of projections 2 3 on the fixed
bar d' and provided with a single row of pro-
jections or teeth 4, which extend toward the
inner face of the cross-bar d. One of the
holders, as d, is recessed at d® to receive a
stud ¢’ on the slide-bar e, on which is piv-
oted an ear ¢°, having a downwardly-hooked
outer portion e®*and a laterally-extended arm
¢!, which projects above the top of the bar e,
a spring s, mounted on the stud ¢', having its
ends attached to the ear and slide-bar, re-
spectively, to normally maintain the ear in
the position shown in Figs. 2, 4, and 5. It
will be observed that while the hooked por-
tion €® may be depressed Dby partial rotation
of the ear ¢ raising the arm ¢, the latter acts
as a stop when engaging the slide-bar, pre-
venting relative rotative movement of the
ear in the opposite direction, the outer face
¢’ of the hook being broadened and curved.

A cord or wire a'? is secured at one end to
a fixed part of the loom-frame, as to a strut
a®, and the connection ¢! is connected at its
other end directly to the shipper-handle A’,
passing over suitable guide rolls or sheaves
a'®, a, and o' Figs. 1and 3, a portion of the
said cord or wire passing the heddle-frames
in the paths of movement of the hooked ears
¢* when the slide-bars or ‘“feelers,” as they
may be termed, are in operative position.

‘When the loom is working properly, the
heddle-frames will act as usual loom - har-
nesses, opening the shed at the proper times
for the passage of the weft or filling, but
when a warp-thread breaks, its heddle, being
no longer sustained thereby while its frame
is in its downward movement, will drop a

distance equal to the excess of the heddle-
slot &' over the width of its support b%, (see
Fig. 1,) and the lower end of the dropped
heddle will pass between the rows of pins or
teeth on the two bars d’ and e. As the hed-
dle-frame approaches the end of its down-
ward movement a spring S, shown in Fig. 2
as secured to a bracket A on the loom-frawue,
will engage the curved outer end of the ear
e* on the slide-bar ¢ and will tend to move
said slide-bar longitudinally. Such move-
ment is opposed by the dropped heddle, which
extends between the pins 2 3 on the member
d' and the pins 4 on the member or feeler ¢,
and as the latter is thus held from longitu-
dinal movement it will compress the spring
S, exposing the cord or wire o, which is en-
gaged by the hook e® of the ear. The move-
ment of the parts is so timed that a slight
further downward movement of the heddle-
frame will cause the hook to pull on the cord
or wire, and thus disengage the shipper-han-
dle A' from its retaining-notch and stop the
loom.

As shown in Fig. 2, the spring S is provided
with a bend 8 to normally secure the cord or
wire ¢!, so that if no heddle has dropped the
spring will continue to act npon the feeler e
as it passes by, moving it longitudinally in
the holders d d*, earrying the point of the
hook e® past the cord or wire ¢! without en-
gaging therewith. The opposite end of the
slide-bar or feeler ¢ thus is projected beyond
the holder d%, and a second spring 8’ extends
into the path of the projecting end of the
feeler to return the latter to normal position.

The action of the returning or resetting
spring 8’ forthe ““feeler,” as it may be termed,
is as follows: YWhen the heddle-frame begins
to rise, it will move independently of the hed-
dles i, the heddle-support 6™ rising a distance
equal to the additional length of the slots 7/
in the heddles. During this movement the
resetting-spring S’ acts to slide the feeler ¢
back into normal position (see Fig. 2) before
the lower ends of the heddlesenter the spaces
between the teeth 2 3 and the series 4 on the
feeler, the several series of teeth occupying
the relative positions shown in Iigs. 2 and 4.

After the movement of the feelere the hed-
dles enter the spaces between the teeth, and
in continued upward movement of the hed-
dle-frame the slide-bLar or feeler e will be
locked in position by the heddles. Thehook
e® on the feeler will be projected when it
again engages the spring S, but as the feeler
is locked the spring will be inoperative to ef-
fect any change in the position of the feeler.
As the feeler continues to rise, however, its
ear ¢® will turn on its pivot-stud ¢’ as it passes
the cord or wire ¢'% the ear-spring s return-
ing the ear to normal position as it is moved
beyond the cord ready to engage the latter
on its. descent, as has been described, if a
heddle drops.

Referring to Fig. 1, it will be seen that the
heddle-supporting bars b* are so positioned
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that when the shed is open the lower plane
of the warp-threads will be adjacent or in-
tercepted by the cross-bar bX of the upper
heddle -frame. This construction prevents
undue slackness in any warp-thread in the
lower plane of the shed from permitting its
heddle to drop sufficiently to stop the loom,
and so said bar acts as a warp-rest.

It is not necessary to place the pins or teeth
on the bar d’ close enough to provide a sepa-
rate opening for each heddle, and two or more
heddles are arranged to enter the same space.
The pins or teeth, whether in the series 2 3
or in the series 4, are rounded, as shown, so
that a heddle when dropping cannot rest on
the top of a pin, but must enter between a
pair of them.

When a heddle has dropped, it will be held
so firmly between two of the pins on the bar
d’ and a pin on the feeler e that it will have
ample strength to resist the pressure of the
spring S as it bears upon the projecting end
of the feeler, the action of the heddle thas be-
ing very positive and preventing bending or
distortion of the heddle.

Obviously the two sets of pins could be put
on the movable member or feeler, and the co-

- operating single set on the relatively-fixed
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member, without departing from the spirit
and scope of my invention, and various other
modifications may be made in the construc-
tion and arrangement of parts as herein set
forth.

Having fully described my invention, what.

I claim, and desire to secure by Letters Pat-
ent, is—

1. A loom-harness comprising a frame, a
series of metallic heddlesslotted at their lower
ends only, a cross-bar on said frame, extend-
ing through said slots and supporting the hed-
dles vertically, guide-bars to confine the up-
per ends of the heddles in the direction of the
warp,and cross-supports to divide theheddles
into sections, substantially as described.

2. Inaloom wherein the heddles are free to ;

move vertically on their support for a limited
extent, a heddle-frame and a horizontally-ex-
tended warp-rest attached thereto below the
warp, said warp-rest when the frame is raised
acting as a support for such slack threads in
the lower plane of the shed as are abnormally
depressed by the weight of their controlling-
heddles, substantially as described.

3. In aloom, a heddle-frame provided with
a horizontal bar and a series of metallic hed-
dles having warp-eyes, and elongated slots
at their lower ends, through which the bar is
extended, combined with a feeler having pro-
jections to engage a dropped heddle, two se-
ries of horizontal projections fixed in position
above and below the projections of the feeler
respectively, means to normally move said
feeler back and forth between the series of
fixed projections, at right anglesto the length

of the warp, stopping mechanism for the 63

loom, and connections between the feeler and

said stopping mechanism, to control the lat- ‘

ter, substantially as deseribed.

4. Inaloom, aheddle-frame provided with
a cross-bar and a series of metallic heddles
each having a warp-eye and an elongated
slot, to embrace and be moved vertically on
said bar, combined with a transverse bar hav-
ing two series of projections one above the
other, to extend between and guide the lower
ends of the heddles controlling the warps in
the lower plane of the shed, a feeler movable
at right angles to the length of the warp and
between the two series of projections on the
said transverse bar, to contact with a dropped
heddle, the projections of the bar controlling
and preventing lateral movement or bending
of a heddle when engaged by the feeler, stop-

' ping mechanism for the loom; and connec-

tions between the feeler and said stopping
mechanism, to control the latter, substan-
tially as described. v
~ 5. In a loom, a heddle-frame provided with
a cross-bar and a series of heddles adapted to
move independently of said bar, a trans-
versely-vibratablefeeler carried by the frame,
to engage and be held stationary by a dropped
heddle, and a hooked ear mounted on said
feeler, combined with a shipper-handle, a
cord or wire attached thereto and normally
in the path of the hooked ear, and means to
move the feeler and its ear into inoperative
position when the loom is working properly,
a dropped heddle preventing such movement
of the feeler, whereby the cord or wire is en-
gaged by the hooked ear and the shipper-
handle released to stop the loom, substan-
tially as described. ,

6. Inaloom, a heddle-frame provided with

‘a horizontal bar and a series of metallic hed-

dles each having a warp-eyeand an elon gated
slot to embrace and be moved vertically on
said bar, combined with a fixed transverse bar
and a transversely - vibratable bar or feeler
adjacent thereto, two sets of horizontal pro-
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jections on one of said bars, and a third se- .

ries of similar projections on the other bar
and located between the first two series, and
means to normally move said feeler back and
forth at right angles to the length of the
warp, a dropped heddle being held between

115

a projection of the single series and corre- -

sponding projections in the double series,
preventing bending or distortion of said hed-
dle and stopping the movement of the vibrat-
able bar, substantially as described.

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

GEORGE O. DRAPER.

Witnesses:
E. D. BANCROFT,
HENRY BROWN.
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