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To all wham it may concern:
Be it known that we, Warrace I. Stime-

- 80N and GEORGE B. AMBLER, ¢itizens of the
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. finding means, suita
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United States, and residents of Milford,
county of Worcester, and South Framing-
ham, county of Middlesex, in the State of

‘Massachusetts, have invented an Improve-

ment in Automatic Filling-Replenishing
Loorus, of which the following description, in
connection with the accompanying drawing,
is a specification, like letters on the drawing
representing like parts.

PI‘his invention relates to looms provided
with mechanism to automatically replenish
the running filling, and is illustrated in con-
nection with‘a loom of the Northrop type,

‘'such for instance as forms the subject-matter

of United States patent to Northrop No.
529940, dated November 27, 1894, one of the
main objects of the invention herein being
the production of simple and efficient pick-

%)le for three-harness
work. ,

In certain kinds of cloth, such as certain
classes of so-called ““drills’’, the presence of a
pick wholly or partly bare of filling is very
objectionable, making seconds of the cloth,
while the occasional presence of double
threads in the same pick is not considered ob-
jectionable. ‘When weaving such cloth on an

~ automatic filling-replenishing loom it is im-
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- thatin which the break occurred.
-ing fails when the shuttle is going in the oppo-
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ortant that the pick in which new filling is

tirst laid after replenishment following filling

failure be the same one in which the failure of
the old filling took place, so that there shall
be no mis~pic%(, or empty pick, in the cloth.
The present invention is applied to a'three-
harness loom and is so arranged and con-
structed that when the filling breaks when
traveling in one direction the filling will be
automatically replenished and the new filling
will be laid in the same shed of the cycle as
If the fill-

site direction the loom is stopped automatic-

-ally, giving the weaver an opportunity to

maich the pick in usual manner.

The nvention is herein shown as applied
to a loom equipped with a filling feeler, so
that when. the running filling is exhausted to
a predetermined extent the feeler will effect
replenishment, making a perfect joining in

the cloth..

_In the present embodiment of the inven-
tion the loom is provided with two filling-de-
tectors or forks, the detector at the shipper

side of the loom being arranged to release the

shipper and effedt loom stoppage when filling
absence is detected by such detector. The
other detector, at the replenishing side of the
loom, is arranged to cause filling replenish-
ment on the second pick after such detector
detects filling absence, so that the new filling
is laid in the same shed of the 3-shed cycle as
that in which the old filling failed, thereby
matching the pick automatically. Such con-
struction is advantageous over the ordinary
feeler and double-detector style of loom in
which both detectors act to stop the loom
upon detection of filling absence, in that in
the present case the loom. continues to run
when the filling breaks when laid in one di-
rection and is stopped only when the break
occurs when laid in the opposite direction.
This permits a weaver to run a greater num-
ber of looms.

It is & curious fact that in the actual prac-

tice when the filling breaks the right-hand-

detector, or that one at the replenishing side
of the loom, will on the average detect first
considerably more than half the time. This
is believed to be due to the fact that on the
replenishing side the shuttle-eye is further
from the edge of the cloth by almost the
length of the shuttle than it is'on the oppo-

site or shipper side, and there are more"

chances for the broken filling to tilt the fork
improperly at the shipper side than at the re-

plenishing side. That is, if the broken filling
90

end trails after the shuttle going to the ship-
per side there is a tendency to engage and
tilt the fork at such side, but when the shut-
tle is going to the replenishing side the eye-
end leads and the broken end extends such a
short distance behind the shuttle that it
practically never tilts the adjacent fork, and
the latter thereupon detects filling absence.

The vauious novel features of the inven-
tion will be fully described in the subjoined
sEeciﬁcation and particularly pointed out in
the following claims. ,

Figure 1 is a top plan view, centrally
broken out, of a sufficient portion of an auto-

-matic filling-replenishing feeler loom, with

the present invention applied thereto; Fig. 2

1s a front elevation, also centrally broken
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two cams for

provided &
matic filli ol
Northrop type, comprising )
hopper (partly shown at ¥) and o tr
F' to transfer the filling-carriers or
frora the feeder and insert them in the shut-

#le S when the latter is in the box B at the
The left-hand:

sht-hand end of the lay A%
box P’ is in practice slotted in its front wall
for the entrance of the fecler 28%, the feel
mechanism being substantiaily such as shown
in Dnited States Patent No. 788472 grar
Mey 9, 1905 to 1
haustion to s predetermined extent of the
filling in the shuttle & causing the transmitier
35 1o be tilted, lifting its inner end 34, all
in said patent. Leaving the feeler mechan-
ism temporarily, the actuation of the re-
plenishing mechanism is effected when a con-
trolling vock-shaft d’ is turned the proper
amount in the direction of arrow 200, Fig. 3,
as provided for in Patent No. 526940 referred
to.  Said shaft is mounted in bearings 1 on
the front of the loom irame, and has rigidiy
secured to it near its ends two upright arms
d?, d°, the former having pivotally ted
with it at 2 2 vearwardiy extended
clearly shown in Figs. 3and 4, 1
of the lateh is increased in deptl
vided with an opening 4 hev forwardly
xtended entrance slot 5, the extremity of
the inner end 34 of the transmitter entering
the opening and normally sustaining
lsteh with a bevel-ended tooth 6 below the
path of movewent of a preferably hened
head or bunter 7, Fig. 3, on the left-hand one
of a pair W, W of vibrating actuators, or
welt-hammers. The actuators are vibrated
in alternation in a manner common to such
devices on double-detector looms, and herein
the operating cams w and w/, Fig. 6, for the
actuators W and W respectively are shaped
to give strokes of different amplitude, the
cam w imparting the lesser movement, for a
purpose to be described. : -
Referring to Fig, 1 a filling detector or fork
g* at the replenishing side of the loom s tilt-
ably mounted in a slide g* movable in a fixed

Jf»._r

the

guide ¢°, all of usual construction, the teil gt

od & Northrop, the ex-.

as

i
1

ne with the hook w™ of the actu-
shen, upon absence of filling, the
ilted.” Thereupon the slide ¢* is
4 against the upper end of the
1o theshaftd’ but not far enough
ion of the replenishing mech-
of the throw of cam-w’. As
so shaft ¢ is furned the arm ¢@? is swung for-
i, moving the lateh 3 with it, and at such
a follower 8 pivoted at O on the latch,
4, vides up on an inclined yielding or

10 fixedly attached at one end to
ame. This codperation of the fol-
olevates the latch 3, position-
in the path of the bunter 7, so
actuator W swings forward
be moved forward still further,
greater throw of its cam w, Fig. 6.
movement of the latch continues the
rular movement of the shaft' d’ in the di-
rection of arrow 200 far enough to effect'the-
actuation of the replenishing mechanism on
the following pick, when the shuttle is in the
box B. Suppose now that filling absence is
detocted by the detector ¢ on the flight of
the shuttle to the right, viewing Fig. 1, then
on that pick the actuator W’ moves forward,

-and by the slide ¢* and arm ¢ the shaft d"is
turned far enough to effect the lifting of the -
95

3 and the operative positioning of its
i 6. The shuttle is now picked to the
ieft, on the second pick, and the actuator W
now scts as described, setting the shaft d’ to
effect filling replenishment, and on the fol-
lowing or third pick, to the right, the fillin
will be replenished when the shuttle'is boxe
at B. A cycle of three picks is thus pro-
vided, and the fresh filling will be laid on the
fourth pick, to the left, which is the first pick
of the succeading eycle, whereby the newfill-
ing is laid in the same shed as that in which
its absence was detected, so that there will
be no empty or partly empty pick in the
cloth, On the flight of the shuttle to the left
er filling absence hasbeen detected by fork -
¢* such absence will be detected by the left-.
hand detector or fork £, Fig. 1, and its tail f*
will be engaged by the hook w™ of actuator
W, to move forward the slide % in the fixed
guide j°.  The front end of the slide engages
the head d* of and swings outward an up-
turned arm &° loosely. mounted on the rock-
shaft d’, the hub-of the arm having a depend-
ing rearward: extension 13 provided with.a
lateral lug 14, see Fig. 3, to ecodperate with
a pawl-carrier 15 of a take-up mechanism.
Such take-up mechanism may be of suitable
construction, for -instance -that shown in
United States Patent No. 643284 granted
February 13, 1900, to Clement. -~ @+ -
When the arm d° is swung outward as de-
seribed the extension 13 acts through the lug
14 to lift the pawl-carrier 15 into inoperative
position, arresting take-up and permitting.
iet-back for one or more picks, as in sai

w.
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Clement patent. The control of the take-up
mechanism thereby provided prevents the
formation of a thin place in the cloth when
the detector g™ first detects filling absence.
and through the mechanism previously ex-
plained causes filling replenishment at the
proper time to match the pick with the new
filling.. Suitable springs s and s’ effect the
return movement of the fork-slides f* and ¢
respectively. The opening 4 in the latch '3
is made large enough to. permit the lifting of
the latch withiout restraint from the end 34
of the transmitter, and the cam 10 is. made
yielding:so that as the bunter 7. moves. the
latch: forward the slight depression of the
rear end of the latch will not cause any: strain
or breakage, the cam giving to the downward
push of the follower 8.  Said follower is pro-
vided with a toe 11 which projects beneath
a stop lug 12 on the latch, Fig. 4, preventing
any turning of the follower on the forward
movement of the latch, while
follower telift over the front end of the cam
10 as the latch returns to normal position:

So far as the operation by the feeler is con-

cerned it is sufficient to state that when the
predetermined. filling exhaustion is reached
the transmitter 35 is tilted, and the end 34
Lifts the latch tooth -6 into the path of: the
bunter 7, so that the shaft d’ will be turned

and filling replenished when the shuttle is |-

boxed at B, Fig. . No arrest of take-up is

effected, as none is required, the fresh filling -

being laid before the old filling runs out..

It is necessary now to.describe the manner
in which loom stoppage is effected when fill- |-

ing absence is first detected by the detector

S*. Theshipper N, Fig: 1, is released from its ‘

usual holding notch in the plate N* by move-
ment of the knock-off lever #*, fulerumed on
the loom frame at n and having one arm ex--
tended at n’ to a point near the slide f2. A

controller 16, separately shown in-Fig. 5, is:

pivotally mounted at 17 on the slide F*and
has a forwardly extended toe 18 normally
positioned back of the end n’ ofithe arm of
the knock-off lever, lateral lugs 19 on the
controller resting on: the. top of the slide.
Said controller is also provided with an:up-
right web 20 supporting an elongated, lateral
rib or shelf 21 which overhangs and’ rests
upon a stud 22 projecting from the inner side
of the latch 3, the shelf inclining. downward
and forward, as shown. . ‘

.. When filling absence is: first.detected by

the fork f*, the shuttle going to-the:left, the

forle is not tilted and its slide f*is moved for--

ward by the actuator W, and the toe 18 of
the controller 16 is brought against the ex-
tension 7; turning the knock=off lever to re-
lease the shipper N. and effect loom stoppage.

At the same time the arm d5is swung forward

anism; the weaver matching the pick in the

permitting the -

acting through the extension 13 |-
. to-arrest the operation .of the take-up mech-

8

usual manner after the loom has stopped and
the broken filling has been pieced up. :
It will be remembered that the slide fis
moved forward on the shuttle flight to the
left after filling absence has
fork ¢*, but at such time the lutch 3 has been
elevated and the stud 22 on said latch raises

the shelf 21 so that the toe 18 of the control-

ler is lifted and carried over the end n’ of the
knock-off lever,
stoppage.. When the’parts return’ to nor-
mal position the stud 22 returns to the posi-

baen detected by

thereby preventing loom:

70

75

tion shown in Fig. 3 and the toe 18 draws .

over: and’ drops behind the end n’ of the
knock-off lever, in operative position should
the detector £* first detect

While the detector ¢* detects filling absence

a-second. time in the case -where absence is

first. detected on the shuttle flight to- the
right the second detecting action will not
cause a second and needless actuation of the
replenishing niechanism, because the rock-

shaft @’ is then held in position by, the actu- -
-ator W- and intervening devices to effect fill-
ing replenishment, and the short forward

stroke of the slide ¢* will not be enough to co-

operate with the arm d°.

inspection. of the relative. throw of the cams
w-and-w’ Fig. 4. ‘ '
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ling absence.
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: This will-be mani-
fest from the foregoing description and an

95

In Fig. 1 the three harnesses are indicated . -

at I, 1T and TIT to form the three-shed cycle

for which this mechanism herein described is:

particularly adapted, the shedding devices
Eer se forming no part of this invention and

eing of any desired character to perform the
requisite work. . It will be seen that the func-~
tion: of-one detector is to effect loom stop-
page promptly when it detects filling absence

on the shuttle: flight toward the side of the-

loom at which said detector is located, while
the: other detector: effects filling: replenish-
ment when filling absence is 1

tected by it, but such replenishment ‘is ef-
fected independently of the first named de-
tector. Herein the stopping detector: is lo-
cated adjacent the shipperside of the loom
and the replenishing detector adjacent the

replenishing side of the loom, detecting ‘ac-

tion by such latter detector. causing a de-
layed or retarded operation of the replenish-

ing: mechanism until the second boxing of

the shuttle at the replenishing side:after de-
tection of filling absence. The position . of
‘the controller on the slide of
tector determines whether

outward. move-

-ment; of such slide will'stop the loom ‘or re-
plenish filling, and. the position of the con-"
| troller is governed by the latch 3, aswill be-
manifest.

There are thus two changes in
‘the operation of the loom provided.: for,. to
wit, filling replenishment: or loom stoppage;
and the particular change in operation de-
‘pends upon: which of the two-detectors first
‘detects filling absence. T

the'sto'p'f)ing de-
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Having fully deseribed our invention, what
we claim as new and desive to secure by Let-
ters Patent is— - . L ,

1. In a loom provided with filling-replen-

ishing mechanism, two filling-dstectors lo-
3

cated at opposite sides of the loom, a shipper,

connections bstween it and the adjacent de-

tector, to effect loom stoppage upon initial
detection of filling absence by such detector,
and means operated by initial detection of
filling absence by thé other detector to efect

the hetuation of the replenishing mechanism

oh the second pick after such detection.
2. In‘alooun; incombination, filling-replen-
ishing mechanism, two filling-detectors, con-

-pections-between pne only of said detectors
-and the replenishing mechanism to effect the

operation thereof on the second pick after de-
tection of filling absence by such detector,

and means operated only by the other detec-
tor to effect stoppage of the loom when said

detector initially detects filling absence.
-3. Inaloom,in combination, filling-replen-
isHing mechanism, two filling-detectors, con-

nections between one only of said detectors

and the replenishing mechanisra to offect the
operation thereof on the second pick after de-
tection of filling absence by such detector, a
device-adapted to temporarily arrest take-uj
when - filling, replenishment 1s effected, and
means operated only by the other detector
to effect stoppage of the loom when said de-

_tector initially detects filling absence.

4. Tn a loom, filling-replenishing mechan-
ism and o filling-fork having sole control of
said mechanism and to -elfect the action
thereof upon initial detection of filling ab-
sence by said fork; means to delay the re-
plenishing action to the second pick after de-

tection by the fork, a second filling-fork;

means to effect loom stoppage upon the ini-
tial detection of filling absence by the second
fork, and a device to prevent icom stoppage
upon detecting action of the second fork fol-
lowing initial detection by the first fork.”

4. In a loom, in combination, mechanisni’
: ; ) 0L
to replenish automatically the running filling,

two filling-detectors, means controlied by one
of them to efect loom stoppage when said de-

‘tector initially detects” filling absence, and
‘means the actuation whereof is effected by
initial detection of filling absence by the
_other detector to eause the operation of the

replenishing mechanism and match with the
fresh filling the pick in
failed. . .

6. The combination, in a'loom, of filling-

. replenishing mechanism at one side thereof, a

€0

filling-fork at the same side, means, including
a vibrating actuator at the opposite side of
the loom, to eTect thie operation of said mech-

~anism on the second pick  after initial de-
‘tection of filling absence by said fork, a ship-
-per, g second filling-fork, and connections be-

which the old filling.

887,977

tween it and the shipper to relsase the latter
when the second fork initially detects filling
absence, said connections at such time being
operated by the vibrating actuator.

7. In a loom provided with filling-replen-
ishing mechanism, two filling-forks and their
slides, at opposite sides of the loom, a shipper
and a releasing device therefor, a controller
oy the adjacent slide to operate the releasing

. device when the fork on said slide initially de-

tects filling absence, connections between the
other slide and the replenishing mechanism
to cause operation of the latter by or through
initial detection of filling absence by the fork
on the last mentioned slide, and a device ac-
tuated by said connections to at such times
render inoperative the controller, to thereby
prevent loom stoppage. . .

8. In a loom, filling-replenishing mechan-
ism, ‘two filling-detectors, one only of them

“controlling the operat on of the replenishing

mechanism, means to effect such operation a
predetermined number of picks after initial
detection of filling absence by such detector,
a shipper, means operated by detection of
filling absence by the other detector to re-
lease it, and mechanism to prevent shipper
release: by said means when the second-
named detector detects filling absence second-
arily.

9. In a loom, filling-replenishing mechan-
ism, a controlling rock-shaft therefor, a ship-
per, two filling-forks and their slides, a vi-
brating actuator for each slide, means oper-
ated by outward movement of one of the

| slides to furn the rock-shaft by or through

the actuator of the other slide and effect the
operation of the replenishing mechanism,
and independent means to eifect release of
the shipper by codperation of such actuator
and its corresponding slide only when the
fork on the latter initially detects filling
absence. )

10. In a loom having filling-replenishing
mechanism, means, including a filling-detec-
tor, to eTect the operation of said mechanism
on the second pick after initial detection of
filling absence by such detector, a feeler de-
vice to efect the actuation of said mechanism
prior to complete exhaustion of the running
filling, means adapted to effect stoppage of
the loom, and a second filling-dectector to
actuate said means when filling absence is

detected initially by the second detector.

11. In a loom Having filling-replenishing
mechanism, means, including a filling-de-
tector, to efect the operation of said mech-

“anism and cause the fresh filling to be laid in

the same shed as that in which the old filling
failed, when fiilling absence is decteted ini-
tially by such detector, a device to throw the
power off the loom, means, includinga second
filling-detector, to operate said device only
when the said second detector initially de-
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tects flling absence, and a feeler device to
effect filling replenishment prior to complete
exhaustion of the running filling.

12. In a loom having filling-replenishing

‘mechanism, means, including a filling-de-

tector, to effect the operation of said mech-
anism and cause the fresh filling to be laid in
the same shed as that in which the old filling
failed, when filling-absence is detected ini-

tiglly by such detector, a device to throw the |

power off the loom, mieans, including a second
filling-detector and a controller, to operate
said device when the detector initially de-
tects filling absence, a feeler device to effect
filling replenishment prior to complete ex-
haustion of the running filling, said feeler de-
vice including a member common to the
means for effecting filling replenishment by
the first-named detector, and a stud oi said
member to render inoperative the controller
when said means operates. :

13. In a loom having filling-replenishing
mechanism, means, inciuding a filling-de-
tector, to effect the operation of said mech-
anism on the second pick after iritial detec-
tion of filling absence by such detector, a
feeler device to effect the actuation of said
mechanism prior to complete exhaustion of
the runming filling, means adapted to effect
stoppage of the loom, and a second filling-de-
tector to actuate said means when filling ab-
sence is detected initially by the second de-
tector, combined with a device adapted to

effect arrest of a take-up -instrumentality

when the first-named detector effects filling
replenishment. A

14. In aloom, two filling-detectors located
at opposite sides thereof, a normally-opera-
tive controller, means actuated by said con-

“troller to effect a changbe i the operation of

the loom when filling absence is initially de-
tected by one of said detectors, means to

-cause 8 different change in the operation of

sye Ty

the loom when the other detector initiaily

53

detects filling absence, and a device actuated
by the operation of the second-named means
to render the controller inoperative at such
time.

15. In a loom, two.filling-forks and their

slides, at opposite sides of the loom, a con~

troller having a foe, carried by one of the
slides, - a. shipper and a releasing membér
therefor actuated by the toe cnly when the
corresponding fork initially detects filling
absence, filling-replenishing mechanism, and
means to effect a retarded operation thereof
only by or through initial detection of filling
absence by the other fork, said means includ-
ing a member to lift the controller and render
its toe inoperative when filling replenishment
is to be effected.

i6. In a loom, in combination, filling-re-
plenishing mechanism, means to control its
operation, including a rock-shaft, a connact-
ed lateh, and a vibrating actuator, a feeler
device to effect codperation between ths
latch and actuator prior to complete exhaus-
tion of the running filling, a filling-detector
at the replenishing side of the loom, means
operated upon detection of filling absence
thereby to effect operative engagement of
the latch and actuator, to-thereby turn the
rock-shaft and effect filling replensihment,
a second filling-detector at the shipper side of
the loom, s shipper, and means operated by

ing ab-
sence is initially detected by said second de-

said actuator to release the «shlf%}l)er and
effect loom stoppage only when

‘tector.

In testimony whereof, we have signea our
names to this specification in the presence of
two subseribing witnesses.

WALLACE 1. STIMPSEON.
GEORGE B. AMBLER.
Witnesses:

K. A. Daruxg,
Frank J. DurcuER
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