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To all whom it moy concern:
Be it known that I, ABRaM D. EMERY, of

- Taunton, Massachusetts have invented c,er-

- tion.

[O

tain Impmvements in Wa,r Motions

Stop -

‘and Warp - Guiding Mechamsm for Upright

Looms of w hlch the followmﬂ- 1s QG Snee:tﬁca-

- The ob!]'eet of the herein- descrlbed im p1 ove-

ment is to automatically bring the operative
parts of a loom to rest with the shed closed
-whenever a warp-thread breaks.

This object
is accomphshed by the combination of the

- herein-described warp stop-motion with the

| plumhty of stop-motions..

SPring - actuated promesswely-m}tmﬂ‘ stop-

ping instrumentality ‘which in my pending

application, Serial No. 643,320, is shown, de-
scribed, and claimed in combma,tmn with a
The said stopping
instrumentality, which is thrown into action
by the tripping of a master trip-lever, isadapt-

ed to bunfr the operative parts of the loom to
rest by its progressive action during
~scribed part of one 1ev01 umon of the 1&y-d11v-

a pre-

ing shaft.

Tn the preSent combmamon the w a1p stop-
motion is so timed as to perform the function

- of tripping said master trip-lever at such pre-

30

determined stage in the revolution of the lay-

driving shaft as will result in stopping the
loom: Wlth the shed closed 1i\iﬂnenevel a warp-

t]n ead breaks. -

The devices composmﬂ' the walp stop mo-"

_ tion embrace a group of pins equaling in
number the number of the warp -

35

and respectively so supp01ted by the warp-

threads, so long as the warp is intact, as to oc-
cupy positions wherein they are out of the

~ path of motion of a feeler-blade having its

40

ends pivotally mounted in a frame Whlbh has

a transverse reciprocating motion while the
loom is running and Whmh carries a dog hav-

~ ingoneof its ends weighted and prowded with

45

a V- -shaped notch for engaging and nor mally

“holding the feeler- blade in an upright posi-
tion.

If however, a single warp - thread
breaks, its pin drops into the path of the up-
per e dn'e of the feeler-blade.
colhslon with the dropped pinrocksthe feelel-
blade upon its longitudinal axis in one direc-

> tion or the other, as the case may be, and thus

removes the support from the weighted end

"The resulting

of the Said docr By the consequent fall of
1ts weighted end the opposite end of the dog
15 SO elevated that during the latter part of
the rearward excursion of the frame upon

which the dog is carried it engages and pushes

laterally the lower end of a bell crank lever,
the upper end of which is thereby made to
push_ upwmd a,nd thus tmp sald master trip-

lever.

The stopmnw of the loom with the shed
closed is desirable, because the parts are then
in the positions into which they would other-

| wise be required to be moved to facilitate the
‘tying up of the broken warp- -threads.

The
progressively-acting stopping mstrumental-

1ty herein shown embr aces a brake-strap sur-

rounding about three-quarters of the brake-
wheel, and so ar ranged with relation to the

dir ectwn of rotation of the brake-wheel when

the loomn is running as to be self- tlﬂ'htemnn'
because the fu(,tmnal influence ot the pe-

riphery of the brake-wheel upon the brake-
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strap in contact with it tends to pull the

‘brake - strap away from its fixed end, and

thereby Goopelates with a brake - Spunﬂ‘ in

tightening the hug of the br ake—stlap upon

the brake-wheel
The warp-guiding mecha_-msm forming an-
other part of the invention embraces, essen-

tially, two.whip-rollers mounted at the oppo-

site extremities of transverse rockerssecured

toa rock-shaft having its bearings in a part

~of ‘the frame of the loom whereby the said
threads |
‘rotation upon thelr own axes, have a rocking

whip-rollers, in addition to having motions of

motion upon the common axis afforded ’no
them by the said rock-shaft. - The warp is led

~upwardly from the warp-roll across the front
‘side and over the top of the front whip-roller,
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sle

thence in an approximately horizontal plane |

rearwardly under the bottom and upwardly

‘across the rear side of the rearward whip-
‘roller, the section of the war 'p between the two

éwhlp-rollels being that upon which thé warp

-stop-pins are suspended The whip-rollers
‘are maintained in position to hold the said

section of warp in a substantially horizontal

| plane and to administer the desired degree of
tension to the warp by the engagement of the

190

rearward extremities of said transverse rock-

| ers with notched radius-arms affixed to a rock-
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shaft whichis normally stationary, bhut which,
if the shuttle fails to box properly,is so rocked
as to disengage saild notched arms from said
rockers, and thereby free the warp {from ten-
sion. '

A horizontal guide-bar affixed to the frame
of the loom ata suitable distance beneath the
section of warp between the whip-rollers has
two parallel vertical slots extending through
16, and 1s provided upon its upper surface
with four grooves parallel with said slots.
‘The slots and grooves are for guiding the
warp stop-pins. At their upper ends the stop-
pins are provided with return-bends, giving
each of them the form of a staple with par-
allel legs of unequal length. Thelonger legs

extend into the vertical slots in the guide-bar

and the shorter legs into the said grooves re-
spectively. Iach pin is suspended by its
bight on one of the warp-threads at such a
distance above the top of the guide-bar that
the pin may have some vertical play without
dropping far enough to carry its lower end in
the path of motion of the feceler-blade, while,
1f a warp-thread Dbreaks, its pin drops until
1ts fall is arrested by the bearing of the lower
end of its return-bend upon the bottom of its
groove, 1n which case the lower end of the
longer leg of the staple or pin projects below
the bottom of the guide-bar, and hence into
the path of motion of the feeler-blade.

[For abundant caution to prevent any pos-

sible dislodgment of the pinsin an upward di-
reetion a horizontal guard-board is arranged a
short distance above the section of warp upon
which the pins are hung and is detachably
sceured to piers erected upon the ends of the
guide-bar. 'I'he arrangement of the slots and
grooves perntits cach pin to occupy a position
in which 1t does not interfere with the warp-
threadson either side of the warp-thread upon
which 16 1s suspended or with the pins sus-
pended upon the adjoining warp-threads.
T'his mode of suspending the pins upon the
warp 1s more convenient than that heretofore
practiced of suspending the pins by means of
eyes through which the warp-threads are led,
beeause the return-bend pins can be removed
from or replaced in position without the ne-
cessity of threading the warp-threads through
cyes, and henee w 1t110ut disturbing the warp.
The arrangement of the slots and grooves
which constitute the guides for the pins 1s
cspecially mlmntweous because 16 permits
the use of eompambweb stout pins grouped
closely together and yet not interfering with
one mlother, hecause their bights extend di-
agonally across the warp-threads.

The accompanying drawings, representing
the warp stop mechanism and so much of an
upright loom as serves to illustrate the em-
bodiment of the invention therein, are as fol-
lows, viz:

111':‘:*1110 1 is a transverse vertical section of
a pmt of the loom, taken through the planc
indicated by the dottod line z .x.on Ifig. 2.

Fig. 2 is a horizontal section talken Lhroufrh | M” ig held elear of the brale-wheel M,
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the plane indicated by the dotted line 7 77 on
IFig. 1. Fig. 3 1s an elevation of the part of
the warp stop mechanism from the point of
viewopposite that from which the loom mech-
anism is represented in Ifig. 1. Ifig. 4 1s a
top view of a portion of the stop-pin guide-
bar, showing a few of the warp-threads and
theupperendsof afewof thestop-pins.  Fig.
5 1s a transversesection of thestop-pin guide-
bar, taken through the vertical plane indi-
cated by the dotted line z z on Fig. 4. Ifg.
6 is a horizontal section taken through the
plane indicated by the dotted line z' #' on
FFig. 1, affording a top view of the driving-
cear and the brake-wheel; and IFig. 71s a de-
tail affording a faceviewofl the brake-wheel.

The drawings represent portions of an up-
right loom the frame of whichiscomposed of
two standards A and B, united by suitable
horizontal members, three of which, C, C,
and C?, are indicated in cross-scction in Fig.,
1, a top view of C* being shown 1n Ifig. 2.
’arts of the inner and outer sides of the
standard A are shown in Ifigs. 1 and 3, re-
spectively.

The warp D is led from the warp-roll D
upwardly around the front side and over the
top of the whip -roller E, thence rearwardly
under the bottom and around the rear side of
the whip-roller &', thence upwardly across
the lease-rods If I¥', through the harnesses G
G’ and the reed 1I of the yvertically-recipro-
cating lay II', to the weaving-line I.

The loom is driven by the transverse shaft
J, provided with the fixed pulley J" and the
loose pulley J*.  The position of the driving-
belt is governed by the prongs IC* of the belt-

shifter Is, which is conneeted to the rear end
of a horizontally-sliding har I’

, the frontend
of which 1s pivoted to the starting -lever L.
A contracting spiral spring Kt is seeured at
one end to the collar Ix°, mounted on the slid-
ing bar K', and at its opposite end to the
frame of the loom. 'T'hestarting-lever I. has
at its upper end the handle L' and at its
lower end the hub I~ which is pivotally sup-
ported upon the bracket L7 allixed to the
loom-frame.

When the starting - lever L is swung out-
ward toward the position in which it is repre-
sented in Iig. 1, a toe LY, projecting laterally
{rom its hub, engages a collar M, affixed to
the upper end of a slide-rod M', and by pull-
ing upward theslide-rod M’ compresses an cx-
panding spiral spring M®, which abuts at its
upper end against the perforated bracket,
through which rod M’ slides and delivers its
thrustagainst a collar M7, adjustably secured
to the lower part of the slide-rod M.

T'he collar M on the upper end of the slide-
rod M’ has fastened to it the loose end M? of

- the bralke-strap M?, which partially surmounts

the brake-wheel M affixed to the driving-
shaft J, and has its opposite end M* secured
to the {rame of the loom. So long as the col-
lar M remains thus elevated the brake-strap
The
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~parts are held in running position, as repre-
~sented in Fig. 1, by means of the master trip-
~lever N, pivoted at its rear end to the frame
-of the loom and provided with a shoulder N’,
-adapted to catch against the collar K3, affixed
to the brake-shifter slide-bar K'.

When thus

~.caught, the mastel trip-lever N acts as a strat
- which holds the bely-shifter in its. forward

IO

‘position. The master trip-lever N is provided
atits forward end with a handle N%, by means

~of which it may be manually swung upward

out of engagement with the collar K3, thereby.
-releasing the belt-shifter to. the influence of

~ its spring K%, which by its contraction shifts

I5

the driving-belt from the fixed pulley J' to
the loose pulley J%. Concurrently the brake-

- shifter pulls the hand-lever L backward, and
~thus releases the brake-strap M? to the influ-

20

ence of its spring M? The brake-strap is

consequently tightened. around- .the brake-

~ Wheelin part by the pull of the spring M?and

- 1n part by the frictional in R
brake-strap of the periphery of the brake-
wheel, which when the loom is running ro- |
‘tates In such direction as to make that frie-
~ tional influence, when' the brake-strapiis in
- contact with the brake-wheel, tend to puil_the
- brake-strap away from its fi

& |

uence-upon the

xed end M7,

- . T'he self-tightening brake-strap, in connec-

-39

tlon with its adjustable actuating-spring,.is

- utilized with peeuliar effectiveness in the de-

trip-lever, which is adapted to be actuated to

stop the loom either manually or automatic-
-ally by either one of a multiplicity of devices

~set into operation, respectively, by the differ-

_ent casunalties to which looms when ranning
40 - Lo .

are more or less liable.

_ Motion to raise the master _tr'ip'-lever. and

45

‘stop theloom if a warp-thread breaks is trans-
- mitted from. the eccentric O, affixed to.the
_constantly-rotating cam-shaft O’, by a train of
connections consisting of the eccentric strap-
“arm 0% the rock-shaft O3, having its bearings

- 1n the loom-frame and-having an upwardly-

‘extending crank-arm Of, to which the strap-

~arm O? is pivoted, ‘and having two downh-

55

wardly-extending crank-arms O% connected

by the links O% to the transversely-vibrat-
‘able frame O7; the weighted dog 08, pivotally
mounted upon the frame 07 and.the bell-
~ crank lever O pivoted to the loom-frame and

80 arranged that its lower extremity inter-
“sects the path of- bodily-reciprocating move-

- ment of the unweighted end O of the dog O3

6o

‘whenever the weighted end thereof is per-

mitted to fall from the position which it nor-

mally occupies: while the loom is running.

Normally the weighted end of the dog O is

.~ relained in its more elevated position by the

bearing of the notch O in its under side upon .
the upper end of the radius-arm P, a
the end of the rock-shaftp, to which the lower.

rh

ixed to

edge of: the horizontal feeler-blade P’ is se-

| ‘cu'r_ec].- | Th_e;rock-sh&ft-- pispivotedatits ends

apright position.

fipon the frameO’?’, so that whiie the radius-
arm P i1s engaged by the notch O the feeler-

blade P’ remains upright. Stops p' p' limit

the range of swaying movement of the radius-.
armP.  Acrank-arm p?°is affi
shaft p for convenience in manually restor-

xed to the rock-

70

ing-the feeler-blade to its upright position,

and thereby elevating the weighted end of
the dog O°. As will be seen, the under edge
of the weighted end of the dog 0%1is so curved

g5

as to facilitate the action of the upper end

of the radius-arm P in thus elevating the -

weighted end of the dog O®. e
- During the transverse reciprocating move-

feeler-blade traverses a horizontal path a
short distance below the horizontal guide-bar
Q,secured to theloom-frame and having upon
i1ts upper side the longitudinal grooves Q'.

80

ments of the frame O7 the upper edge of the -

Two parallel vertical slots Q? Q® extend en- -

tirely through the lower part of the guide-bar
Q, and four parallel grooves Q3 are formed
in the upper side of the guide-bar Q..

The slots Q¢ and the grooves Q3 are the

90

guides for the warp stop-pins R, each of which 1

has a return-bend at the top, by means of

which it is hooked over and suspended upon

| one of the threads of the part of the warp ex-

tending across from the whip-roller E to the
whip-roller E'.. Each warp-thread extends

The grooves Q? afford

-room for the return-bends of the pins and are
‘sufficiently deep to permit any pin whose
-warp-thread breaks to drop to such distance

as will carry its lower end into the horizontal

path traversed by the upper edge P? of the

05

de- |-through the bight of one of the pins R, and
scribed organization, in which the ‘brake is | where necessary across the tops of the bights
thrown into action concurrently with the |-of theadjoining pins.
‘shifting of the .belt by means of the master |

35

10D

o

feeler-blade when the feeler-blade is inits

The collision of the feeler-
blade with a dropped pin sways over the ra-

dius-arm P, and by thus removing its sup- -

port permits the weighted end of the dog O3
| to fall; whereby the unweighted end-OY of
‘the said dog is swung upward, so that in the
latter part of the backward excursion of the
frame O the dog strikes against and pushes

backward the lower arm of the bell-crank le-
ver O% The upper arm of the bell-crank le-
ver O’ isthus swung upwardly against the un-
der side of the master trip-lever N or against,
a shoulder: or pin, such as the pin :N%, con-

nected to or'forming a'part of the master trip-

lever N. - =

IIC

120

The resulting upward thrust of the Uppelr
arm of the bell-ecrank lever O? raises the mas-

ter trip-lever N -and clears its shoulder N’

from the collar K3, and thus releases the belt-

shifter and brake-strap to the influence of
their respective springs, by which they are
instantly thrown into action and made to
stop the loom within aperiod of time which
‘130

1Is prearranged by appropriately adjusting

the tension of the brake-strap spring M=
“The required adjustment is effected by suit- -
ably changing.the position upon the slide-
1'rod M’ of the adjustable collar M3, © The loom

125' 
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is thus brought to rest with its parts in defi-
nitely predetermined positions.

It will be seen that, broadly considered, the
deseribed warp stop-motion consists of means
whereby if any one of the warp-threads brealk
continuity is established in a previously-dis-
continuous train of connections between a
constantly-moving part of the loom and a
master trip-lever for tripping into action a
belt-shifter and a progressively-acting stop-

ping instrumentality.

The warp-guiding devices forming part of
the invention are included in the present
case, because they are arranged with refer-
ence to facilitating the operation of the warp
stop-motion, the section of warp between the
whip-roller E and the whip-roller I’ being
that upon which the stop-pins are suspended.
The two whip-rollers K and E' derive their
support from two rockers ¢ and 0, each of
which is splined or otherwise fastened to the
horizontal rock-shaft ¢, having its bearings
in brackets aflixed to the loom-frame. "The
trunnion at one end of the whip-roller K is
provided with a bearing in the lower arm of
the bell-ecrank lever d, transversely pivoted
to the standard o', projecting upwardly from
the front end of the rocker «¢. The upper
end of the bell-crank lever d is connected by
the contracting spiral spring ' to the top of
The rocker ¢ has near its for-
ward end the lateral extension «®, which is
provided with a vertical slot to admit the
lower arm of the bell-crank lever d. The
end walls of the said slot, which are indicated
by the dotted lines ¢?, (shownin Figs. 1 and 3,)
serve as stops which limit the possible range
of swinging movement of the lower arm of
the Dbell-crank lever ¢. Similarly the rocker
b is provided near its front end with a stand-
ard §', in which is pivoted the bell-erank le-
ver ¢, the lower arm of which affords the
bemmn* for the trunnion at the end of the
whip - roller E opposite that seated in the
lower end of the bell-crank lever d. A con-
tracting spiral spring ¢’ connects the upper
end of the bell-crank lever e with the top of
the rocker 0. The rocker b is provided near
its forward end with the lateral extension 07,
which is provided with the vertical slot {° to
admit the lower arm of the bell-crank levere

The whip-roller E' has its trunnions seated
in noteched bearings formed near the rear end
of the rockers a and 0, one of these bearings
a* being shown in dotted linesin IFFig. 1. 'The
whip- 101161‘ ' is held in its beﬂllllﬂ"*} by the
strain upon it of the warp, which extends un-
der it and upward across 1ts rear side.

By means of the described contracting
springs d' and ¢’ pressure in an outward di-
rection is constantly exerted upon the whip-
roiler E, and the warp is thus constantly
maintained under elastic tension.

The rocker « 1s provided at its rear end
with a downward extension «’, in which is
formed a notch «f, adapted t0 engage the

lower extremity of a radius-arm f, ehtendm | master trip-lever for normally holding

| downwardly from the adjacent part of the

horizontal rock-shaft 7', pivoted to brackets
affixed to the frame of the loom. 'I'herocker
b is provided at its rear end with a similar
downward extension similarly notched to en-
cage the lower extremity of a similar radius-
arm extending downw.-;udly from the rock-
shaft 1. The rock- -shaft f” is provided with
a laterally-extending arm /=, which is linlked
by the pitman ¢ to the lever &, pivoted at 1ts
rear end upon a bracket a,fl};xed to the frame
of the loom, and pesenting at ifs front end a
shoulder 72, which intersects the path of up-
ward motion of the upper end of the dagger ¢if
the shuttle hasft .:uled to box properly, in which
case a shoulder ¢’ upon the pltman o by 1ts
bearing upon the under side of the pin N°,

dfﬁked to the master trip-lever N, raises Lhe

master trip-lever clear of the collar K and

thus stops the loom. When the loom 1s thus
stopped, the warp isreleased from tension, ow-

ing to the disengagement of the radius-arms f
of the l‘OCL-Shdej fromthesaidnotchesinthe
downward extensions of the roclkers, because
by such disengagement the whip-rollers s
and I are left free to move bodily npon the
common axis afforded for them by the rock-
shaft ¢, to which the rockers ¢ and { are se-
cured,

It will be seen that the whip-roller I is
slightly more distant from the rock-shaft ¢
than the whip-roller E, and thus to a slight
extent overbalances the whip-roller L.

A horizontal guard-board 5 is arranged
above the Seetmn of warp upon which the
stop-pins are suspended and is detachably
secured to the opposite endsof the guide-bar
(). This guard-board prevents the stop-pins
from being dislodged in an upward direction
from their proper positions.

There is no danger of the disengagement of
the warp-threads Trom the stop-pins, bhecause
when the warpis slacked the stop-pins simply
drop down as far as the slack of the warp-
threads will permat.

Preparatory to starting the loom the front

70
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ends of the rockers @ and b are pushed up

until the notches in the rearward extensions
reéngage the lower extremities of the radius-
Arms f of the rock-shaft /', which restores the
warp to its original condition of tension.

As the position of the section of warp upon
which the warp stop-pins are suspended 1S
affected by the operation of the shuttle stop-
motion, the shuttle stop-motion is herein de-
seribed for the purposes of explanation
merely, the shuttle stop-motion in itself be-
ing deseribed and claimed in pending appli-
cation, pderial No. 624,554,

VWhat i1s claimed as the invention 15—

1. In an upright-loom, the combination, as
herein set forth,of a progressively-acting stop-
ping instrumentality adapted to bring the op-
erative parts of the loom to rest by its pro-
oressive action during a prescribed part of
one revolution of the lay-driving shaft; a
sald
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stopping -instrumentality out of action; a |

B warp stop-motionadapted to be, by the break-

IO

ing of a warp-thread, rendered operative for
tripping said master trip-lever, and so timed
as 10 perform said tripping funection at such

predetermined stage in the revolution of the

lay-driving shaft as will result in stopping

the loom with the shed closed whenever a

warp-thread breaks. . o
2. In an upright loom, a warp stop-motion

~ comprising the following devices; warp-

guides for.guiding a section of warp through -

~an approximately horizontal plane; a system

.20

25

30 °
. strumentality and connections therewith pro-

35

40

of pins suspended upon the threads of said

sectlon of warp; a horizontally-sliding frame

arranged beneath said system of pins; guides
for guiding said pinsin vertical paths; a hori-
zontal rock-shaft mounted on said frame; a
teeler-blade affixed to and projecting up-
wardly from said rock-shaft; connections be-

tween said frame and a constantly-moving
part of the loom, whereby said frame is con- -
. stantly vibrated when the loom is in opera-

tion; a weighted dog pivotally mounted upon
sald frame and havingits weighted end adapt-
edtoengage aradius-arm affixed to said feeler-
blade rock-shaft, whereby by such engage-

ment said feeler-blade is held in an upright
position and said dogis held in an inoperative

position; a progressively-acting stopping in-

Jjecting into the operative path of motion of
sald dog, as and for the purposes set forth.

5. In an upright loom, mechanism for auto-
matically stopping the loom with the shed
~closed whenever a warp-thread breaks, com-
prising essentially a group of pins suspended

upon a section of warp occupying an approxi-

-mately horizontal plane; a horizontally-slid-

ing constantly-reciprocating frame arranged
beneath said system of pins; a dog pivotally
mounted upon said frame and partaking of

~the reciprocating motions thereof; means car-
-ried by said frame for normally holding said

bracing an upright feeler-blade traversing a
path adapting it to be carried into collision
with any warp stop-pin which by the break-
ing of the warp-thread on which it was sus-
pended has been permitted to fall below its
normal position; a progressively-stopping in-
strumentality and connections therewith pro-

jecting into the operative path of motion of

sald dog, as and for the purposes set forth.
4. In an upright loom, the combination, as
herein set forth, of guides for maintaining a

| section of warp in an approximately horizon-

tal plane; a series of stop-pins provided at
their upper ends with return-bends and sus-
pended upon the threads of said approxi-

dog in inoperative position, said means em- 45

55

6o

mately horizontal section of warp; guides for .

said pins, the sameconsisting of parallel ver-

tical slots extending through a guide-board

arranged beneath said section of warp and

adapted toreceive the longer legs of the said

stop-pins, and parallel vertical groovesin the

stop-pins, whereby if,a warp-thread breaks
the stop-pin originally suspended thereon by
dropping from its normal position throws said
loom-stopping instrumentality into action.

top of said guide-board for receiving the re-

turn-bends or shorter legs of the said stop-
pins; a stopping instrumentality for stopping
‘the loom, and connections between said stop-
‘pinginstrumentality and said system of warp
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5. In a warp stop mechanism, substantially -

such as described, the group of return-bend
pins, R, severally supported by the threads

of the warp, in combination with the guide-
bar, Q, provided with the vertical slots, Q3
and the parallel grooves, Q% whereby the
bights of said pins are made to extend diag-

onally across the warp-threads upon which

they are respectively supported.
: ABRAM D. EMERY.

Witnesses: -.
ALFRED B. IIODGES,
ESTELLE M. EMERY.
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