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UNITED STATES NT OFFICE.

JONAS NORTHROP, OF HOPEDALE, MASSACHUSETTS, ASSIGNOR TO
DRAPER COMPANY, OF HOPP D L\LI{H MASSACHUSETTS, A CORPO-
RATION OF MAINE.

FILLING=-REPLENISHING LOOWM.

SPECIFICATION forming part of Letters Patent No. 789,291, dated May 9, 1905.

Application fiied Jannary 4, 19056. Serial No. 239,680,

To all whom Tt maiy conecermn: .

Be it known that I, Joxas NorTHROP, a citi-
zen of the United States, and a resident of |
Hopedale, county of Worcester, State of Mas-

5 sachusetts, have invented an Improvement in |
Filling-Replenishing Looms, of which the fol-
lowing deseription, in connection with the ac-
companying drawings, 1s a specification, like

~ characters on the dmw Ings representing hke
10 parts.

In United States Patent No. 727,014, dated
May 5, 1903, an automatic hllmo -T eplemqhmo
loom is shown and described DIOVIdEd with
two detecting devices, so that the detecting

15 action takes [}Iace on each pick. The opera-
tion of the replenishing mechanism is directly
controlled by one of such devices, and the
other detecting device operates in an indirect
manner to cause filling replenishment by or

20 through the first- nmntmned detecting device
whether or not the latter detects and r eSp(md
to failure of filling. Thus upon filling fail-
ure, no matter whether detected bv mthm- or
both of the detecting devices, the operation of

25 the filling replemqhmn me(_,lmmgm 1s effected
and 1s not interrupted or interfered with even
should a long end of filling trail from the shut-
tle. Both dotectox s contr ol the take-up mech-
anism, so that upon detection of hllmg fallure

30 by either detector take-up isarrested. Inthe
patent referred to a number of different parts
are employed to effect the desired result, some
being pwotg,]ly connected with others lw Sl -
able 111101 um-pins or studs, and in later pat-

35 ents the structure has been simplified—as, for

 the operation of the replenishing mechanism

by or through the direct-acting detector upon so
detection of filling failure by the other de-
tector. |

These and other novel features of my in-
vention will be fully deseribed in detail in the
subjoined specification and particalarly 1)0L11L— 55
ed out in the following claims.

Figure 1 is a top or plan view, centrally
br ohen out, of a portion of an automatie filling-
l‘el)lemshma loom embodying my present in-
vention, the filling-detecting dwwe% and parts 6o
coOperating therewith ot wntt()lled thereby
being cshown i normal position. Fig. 2isan
enlargud left-hand side elevation of the main
filling-detector and adjacent parts in normal
position, the fork-slide being partly broken 63
out. Kig. 3 1s a similar view of the same
parts, but taken just after the first change in
the relative position thereof has been 111.:1(]@
due to detection of filling failure by' the other
detector, conveniently termed the *“auxiliary” 7o
filling- detector. ig. 418 a longitudinal sec-
tional view on the line 4 5, Fig. 1, showing
the relative position of the ]){LI‘tS whul the
main detector-slide has been moved outwa d
by or through its own actuator to cause the 75
first operation of the filling - replenishing
mechanism. ig. 5 is a like view, but taken
atter a second successive and similarly-actu-
ated outward movement of the main slide to
cause a second operation of the replenishing 8o
mechanism and set the latch; and Fig. 6 is a
side elevation of the parts after a third out-
ward movement of the main slide by its own

instance, in United States Patent No. 754,024,
dated M‘u ch &, 1904.

My present invention relates to the double |

detector automatic filling-replenishing type

actuator in order to illustrate more clearly
the operation of the latch and the device
cooperating therewith to effect release of the

shipper when the main slide 18 thus moved

40 of loom shown in these patents; and one of
the objects of my invention is the further
simplification of parts and the construction
and arrangement thereof in such manner that
the manufacture is reduced in cost and the

45 assembling accomplished with great ease.

outward the third time in succession. Fig, 7
i1s an under side view of the controller for the
hippor releasing latch. Fig. 8 isa top plan go
view of the outel end of the main detector-
slide, and Fig. 9 is a side elevation of the
parts in the r f—*latwe posimon shown in Kig. 5
Still another object of my invention is the t  As will be tully }Lplmned hereinafter, tne
procluction of novel and very simple-acting | apparatus hereinillustrated isconstr acted : and 95
means to cause absolutely and without fail | arranged to effect a second replenishment of
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filling should the shuttle misthread—:. ¢., fail
to thread properly upon the first replenish-
ing operation—and if a misthread occurs upon
the second replenishment the loom is stopped
automatically and a third change of filling 1s

Y

effected concurrently with the operation of the

loom-stopping instrumentality.

The loom herein shown is provided with two
filling - detecting devices, so that detecting
takes place on each pick in order to insure op-
eration of the filling-replenishing mechanism
even if an end of filling by trailing from the
shuttleshould tend to act upon one of the detec-
tors, asif the filling were in proper condition,
and I have also shown herein means adapted to
arrest the operation of a take-up 1nstrumen-
tality in such manner that no thin places will
be made in the cloth. The operation of the
filling-replenishing mechanism, which may be
conveniently of the Northr op tvpe as shown
in United States Patent No. 529,940, 1s effected
upon filling failure whether the same 1S de-
tectad by either or both of the detecting de-
vices, thereby obviating any delay in replen-
ishment.

Referring to Fig. 1, the lay A’ having shut-
tle-boxes B B”, the automatically self-thread-
ing shuttle S*, the filling-replenishing mech-
anism at the side of the loom adjacent the
shuttle-box B” and including the transferrer
F’ and filling-feeder ¥ (only a portion of the
inner end thereof being shown) to contain a
supply of hilling-carriers, as 1s common 1n the

Northrop type of loom referred to, the con-

trolling rock-shatt ¢', which governs the op-
eration of the Ieplemshmg mecha.msm,. the
shipper S, its notched holding-plate N, and a
releasing device for the shipper, shown as a
kock-off lever N*, fulecrumed at »™, may be
and are all of well-known construction and
operate in a manner familiar to those skilled
in the art, the inner end .of the knock-off le-
ver having an enlargement or shelf 7, for a
purpose to be described, with an inclined up-
per face. The two filling-detectors are lo-
cated at the replenishinge and shipping sides
of the loom, respectively, the main detector
being located at the shipping side. The other

detector, which for convenience is termed the
o %11*{1]1&13?” flling - detectm includes a fill-
ing-fork ¢ and 1ts %hde ¢”, longitudinally
movable in a guide g%, the fork hwmo a tail
7%, to be engaged by the hook ™ of an actu-
ator. shown as a weft-hammer W~, when the
fork is not tilted to thereby move said slide
outward, all in usnal manner. When theslide
1S SO moveé 1t engages and swings out the
upper end of an arm (Z fast on the roclk-shaft
d'. and turns the ]‘lttel the throw imparted
to the actuator W~ bV he usual cam (not
shown) in the present embodiment of my in-
vention being sufficient to turn the rock-shaft

only enough to arresttake-up. Referring to
Fig. 2, such rocking of the shaft in the diree-
tion of the arrow 250 operates, through a de- |

B, while the main detector 7 detects

785,291

pending arm ”, fast on the shaft, to arrest
take-up, the arm ¢ for this purpose having
a lateral lug ¢° to engage the take-up-pawl
carrier ¢, and thereby disengage the pawl
from the usual ratchet. Any suitable take-
up mechanism may be employed—such, for
instance, as shown in United States Patent
No. 643,284, A spring §* acting against the
auxiliary slide serves to return it to normal
position. (See Fig. 1.)

The main filling-detector includes a filling-
fork 7 of usual construction provided with a
tail 7 and pivotally mounted in a slide /™.
Theslide is moved outward by operative move-
ment of an actuator or weft-hammer W, pro-
vided with a hook of novel construction, to be
hereinafter referred to, and when the slide is
so moved its outer end engages an arm «, (see
Figs. 1 and 2,) fast on the rock-shaft ', rock-
ing the latter far enough to effect filling re-
plenishmen the operating-cam of the actua-
tor W imparting a sufficiently long stroke to
the actuator for “the purpose.

From the foregoing it will be understood
that while the rocking of the shaft ¢ by or
through either slide operates to arrest talke-up
the said rock-shaft will be turned far enough
to effect filling-replenishing only when actu-

ated by or through outward movement of the

main slide 7*. The actuators vibrate in al-
ternation, and the auxiliary detector detects
filling failure when the shuttle 1s 1n the box
filling
failure when the shuttle is in the opposite box
B, provided there is no interference (as by a
trailing filling end) with the proper operation
of such main detector. A spring s serves to
return the main slide to 1ts normal. inward, or
retracted position. If the filling fails on the
shot of the shuttle to the box B, the trailing
filling end might be long enough to engage
and tilt the fork 7 on the beat-up of the lay,
while on the next pick the fork ¢ would de-
tect failure, and the auxiliary slide ¢ would
then be moved outward to rock the control-
ling-shaft ¢ and swing the arm ¢ outward.
This movement of the arm ¢ 1s made eﬁectn e
to impart what may be termed an ‘initial”
movement of the main slide to thereby with-
draw its detector from the filling-path, render-
ing it irresponsive to the presence of filling,
and through means to be described a com-
plete outward movement of - he main slide by
or through its own actuator is made certain
on the next pick to thereby effect the opera-
tion of the replenishing mechanism. Ii the
initial detection of filling failure is made by
the main detector 7, the subsequent detecting
action of the detector ¢ will be ineffective so
far as concerns the replenishing mechanism.
Referring particularly to Figs. 2 and 3, the
actuator W has fulcrumed upon it at 1 a hook
9. having a notch 3 formed in its upper edge,
the rear “end of the notch presenting a smo]e
shoulder 4 to codperate with the tail /= of the
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fork #when the latter is not tilted, and T have
herein shown the hook as provided with an
overhanging guard 5 at the front end of and
rearwardly inclined above the notch for ¢
safety device, as will be deseribed. The hook-

body 1s plowded beneath the rearwardly-pro-
jecting guard with a finger 6, and a hook-sup-
port, shown as a transverse bar 7 on the main
slide 7, is adapted to vertically and slidably
support the free end of the hook as the actu-
ator W vibrates. The finger 6 extends be-
neath the support at times, and the rear end
of the hook-body i1s bent under and forward
to form a prong 6%, which also is adapted to
atb times codperate with the support 7. When
the parts are 1n the position shown mm Fig.
2, the fork / can be tilted by the filling in

tfront of the usual grid as the lay beats up, and

the tail can rise out of the notch 3 without
striking _the guard 5. At the rear end of the
stroke of the actuator W (see Fig. 2) the pro-
jection or [inger 6 extends beneath the hook-

-support 7, so that the hook cannot jamp or

be accidentally thrown upward so as to get
above the fork-tail 7%, as sometimes ocecurs
with the ordinary hook, and when the actu-
ator 1s at the front end of its stroke the prong
or projection 6 codperates in a similar man-
ner with the support 7 with a like result.
Thus 1 have provided portions of the hook
which cooperate alternately with a relatively
lixed part—viz., the hook-support 7—to pre-
vent the hook from getting over the forlk-tail
at the opposite ends of the stroke of the actu-
ator. When the main slide is moved forward
13 limited di%tfu’lcn upon cdetecting action of the
, as will be described, the

l}odll}:' movement of the detector or fork 7

will cause its tall to slide forward to the base
of the guard 5, as in Fig. 3; but at this instant
the hook- suppmt 7 engages the hook-body
just above the finger 6, cu'ld any further move-
ment of the slide tmdmg to tilt the actuator
W forward will be taken up by the support
T rather than by the fork-tail, relieving the
same from undue strain. Such initial move-
ment of the slide manifestly carries the main
fork 7 bodily with it, the object being to re-
tract the said fork far enough away from the
orid and the filling-path to render the fork
irresponsive even should filling be present on
the beat-up—as, for inst
end. As the fork is desig ned to be tlmS ren-
dered inoperative, it will not be tilted, and as
the actuator W moves forward the hook-
shoulder 4 engages the fork-tail £, and a
change 1n the operation of the loom will be
e‘:."""'[u,ted, such as the operation of the 10p161*1~
1shing mechanism. Referring to Fig. 3, the
couard 5 1s shown over Imngmg the fork-tail to
preventany tilting of the main forkif through
some improper adjustment of the mechanism
the described retraction of the fork should
fall to remove it from engagement by trail-
ing

ance, a trailing {illing

illing, for 1t will be obvious that the im- .

pact of such filling on the fork could not 1ift
the tall and throw back the guard while the
finger 6 1s under the hook-support 7. The
guard thus serves as a safety device and acts
in conjunction with the retraction of the main
fork to prevent any hilineg-induced movement
thereof when the auxiliary fork ¢ has detected
[lhimg failare. In turning the loom over by
hand th(, shuttle might stop In front of the
main fork when the guard is in its operative
position, as 1n Fig. 3, and in such case the
pressure of the shuttle on the fork 7 would
tilt 1t, causing its tail 7% to slide up along
the guard 5, and this would act thr ou oh the

hool to rock forward theactuator W, therebhy
preventing breakage of the parts. While,
therefore, the guard at times serves as an

auxliiiary or saftety device to prevent fill-
ing-induced movement of the main fork, it
will permit tilting movement of the latter
should 1t be engaged by the shuttle. The
outward movement of the main fork-slide

F~ to effect the retraction of the main fork

and the described codperation of the parts,
as shown in Kig. 3, i1s hereinafter termed
an = initial” movement of the said slide.
The cooperation of the guard with the fork-
tall 1s when effected maintained until the for-
ward stroke of the actuator W causes the
shoulder 4 to take hold of the fork-tail 7% and

move the main slide outward to its full extent

to effect tilling-replenishing. The upturned
sides of the main slide are elevated at 8 and
connected thereat by a stop-bar 9, (see Figs.
1, 4, 5, and 8,) and said sides are extended at
the forward end of the slide, as at 10, such ex-
tensions being provided each with a series of
notches or dupmsﬁmns 11, 12, and 13, located
opposite each other, the innermost notchm; 13
being the deepest and bhe intermediate notches
12 being quite shallow for a purpose to be de-
scribed. Opposite lugs or projections 14 are
formed between the 81(10’::. of theslide, asclearly
shown 1n Fig. 8. The prolongation 15 of the
main slide beyond the outer ends of the ex-
tensions 10 cooperates with the spring s, as
clearly shown in Kigs. 1 and 2, while the trans-
verse shoulder 16 adjacent the extensions co-
operates with the upper end of the arm « when
the %lide 1s moved outward. The guide or
stand 7% on which the main slide is mounted
and in which it is longitudinally slidable, is
provided at its mmner end with an upturned
abutment 7" for a purpose to be deseribed,
the abutment being clearly shown in Figs. 4
and 5 and in dotted lines i in Fig. 9.

1 have mounted upon the main slidea latch-
carrier having an attached latch, thecarrier and
lateh being also made asa castin o and requir-
INg no nmc,hlnlng, sald carrier bemg movable
with and also longitudinally upon the slide,
so that their relative position may be changed,
as will be described.  Anunder side plan view

ot the latch-carrier is shown separately in Fig.
7, the same comprising an elongated body 17,
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provided with a cross-
ally from opposite sides of the body and bev-
eled on its under side, as at 19, to constitute
a (etent, and on one endof the cross-bar a
lateh 20 1sformed. The shape of the latch in
side elevation is clearly shown in Figs. 2, 3,
6, and 9, and referring to these figures and
Fig. 11t will be seen that the latch depends
outside one of the side extensions 10 of the
main slide, the latch being arranged to codp-
erate at times with the enlargement or shelf
n of the knock-off lever N” to rock such lever
and release the shipper from its holding-noteh.
The inner end of the carrier-body 17 is en-
larged, as at 21, such enlargement having two
depending lugs 22, located opposite each other,
and transverse shoulders 23 24 are formed on
the under side ot the enlargement beyond the
lugs. An upturned lug 24” is formed on the

l[atch-carrier at its inner end, said lug being

elevated above the plane of the stop-bar 9 on
the fork-slide, and forward of this lug 24~ 1
have provided two transverseshoulders 25 and
26. Said shoulders are stepped with relation
to each other, the latter being the higher, and
the ShOUldeIS 93 and 24 are also qtepped the
shoulder 23 being lower than its fellow. The
body 17 of the carrier is made narrow, so that
1t can enter readily between the extensions 10,
and at its outer end the body 1s downturned
or hooked at 27. Lateral and oppositely-ex-
tended lugs 28 are formed on the latch-car-
rier at the forward end of the enlargement 21,
the rear faces of the said lateral lugs forming
a continuation of the shoulder 26. A depend-
ing bevel-face lump 29 1s formed on the undler
side of the body 17, substantially where i1t jo: ns
the enlargement 91, as best shown 1n Kig. 7

The detent 19 codperates with the _Several
notches 11, 12, and 13, such notches acting as
detent-stops 1n the operation of the device.
The latch-carrier 1s inserted between the up-
turned sides of the main slide 7~ and the stop-
bar 9, and the latter extends across the en-
larged portion 21 of the carrier between the
upturned lug 24” and the stop-shoulder 26, the
body portion 17 of the carrier being inserted
between the extensions 10, while the detent 19
cooperates with one or the other of the series
of detent-stops 11, 12, and 13, and the inner
end of thecarrier is supported by the engage-
ment of the projections 22 with the tops ot
the inturned lugs 14 on the slide. The nor-
mal position of the latch-carrier 1s shown in
Figs.1 and 2, and 1t will be observed that at
such time the shoulder 23 is some little dis-
tance back of the abutment 7. The upper
end of the arm 1s provided with an upturned
head " and a cam-face d° the hooked end of
the latch-carrier normally projecting above
the head ', as shown in Fig. 2. If filling
failure is detected first by the main detector
or fork 7, the hook 2 will engage the tail of
the fork and the outward movement of the
actuator W will move the main slide outward

bar 18, extended later-

789,291

from the position shown in Figs. 1 and 2, the
latch-carrier moving 1n unison with the slide
until the shoulder 93 engages the abutment
Y, whereupon the movement of the carrier 1s
%topped betore the slide completes 1ts move-
ment. This stoppage of the latch -carrier
causes the detent 19 thereof to ride up out of
the notches 11 into the intermediate notches
12, asshown in Fig. 4, the hooked end 72 being
elevated above the head of the arm ¢, the pro-
jection 22 dropping off the tops of the lugs 14.
The abutment 7" then vertically supports the
inner end of the carrier. The arm ¢ is moved
outward 'bv the slide movement, rocking the
shaft ¢ in the direction of the arrow 250,
Fig. 2, to effect filling-replenishing 1n well-
known manner when the shuttle is in the
shuttle-box B™. |

By reference to ¥igs. 2 and
that the lateh 20 is above and
rear edge of the shelf 7 on the knock-off lever,
and as will hereinafter appear the latch 1s
oradually moved into position behind the
shelf to codperate therewith upon a predeter-
mined number of successive outward move-
ments of the slide.  As the actuator W swings
back the spring s moves the slide inward and
the cooperation of the detent with the stops
12 causes the latch-carrier to move inward
with the slide and until the shoulder 30 of
the latter meets the outer end of the stand or
oguide #*.  During such inward movement of
the latch-carrier with the slide the hooked
end 27 passes over the upturned end ' of
the arm ¢, and as the slide completes 1ts 1n-
ward movement the portion of the carrier
between the shoulders 23 and 24 18 <aiised
past the abutment 7%, so that the inner end
of the carrier drops when the abutment reaches
the shoulder 24. This relative pocsnslon of
the carrier and abutment 1s shown 1in F_g. 5.
When, therefore, the main slide is moved out-
ward a second time, as will be the case if the
shuttle fails to thread after the first replen-
ishment, of filling, the slide will move out-
ward to the position shown in Fig. 5, and as
the latch-carrier 18 held from movement the
detent 19 will be drawn out of the notches 12
and will drop into the deep notches 13. At
sttich time the latch 20 dependsin front of the
shelf 7, as shown in Fig. 9, and as the main
slide moves inward from the position shown
in Figs. 5 and 9 the latch will ride over the
inclined upper face of the shelf and drop off
its rear edge behind the same as the slide com-
pletes its inward movement. The second out-
ward movement of the slide acts upon the arm
d, as before described, to rock the shaft
and effect a second replenishment of filling,
and as the actuator W moves back the spring
s returns the slide to normal position from
the position shown in Fig. 5. 1f there 1s a
second misthread or failure of the fresh fill-
ing to properly thread in the shuttle, the slide
will again be moved outward a third time in

3 1t will be seen

forward of the
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succession, and on such third outward move-

ment the latch 20 engages the rear edee of the

shelf #» and moves it forward, thereby rock-
Ing the knock-off lever N and releasing the

shipper. The final position of the shelf. lateh,
and adjacent parts is shown in Fig. 6, and
such outward movement of the slide not only
causes release of the shipper, but effects a
third operation of the replenishing mechan-
ism concurrently with the shipper - release,
and by reference to said Fig. 6 it will be seen
that the hooked end 27 of the latch-carrier
rests upon the cam-face ¢° of the head of
the arm ¢. When the weaver has discovered
and corrected the cause of the misthreading
and throws on the shipper to start the loom,
the first outward stroke of the actuator W en-
oages the mner end of the latch-carrier and
pushes the same forward, the lump 29 riding
over the top ot the abutment 7" and assisting
the projections 22 to slide up onto the lugs
14 as the latch-carrier resumes its normal po-
sition with relation to the slide, as shown in
Kigs. 1 and 2. and as the latch-carrier is thus
moved forward the detent 19 travels up out
of the notches 13 across the notches 12 and
drops down into the outermost notches 11, the
lug 24™ limiting the outward movement of
the latch-carrier by engagement with the stop-
bar 9. It should be stated that on the first
outward movement of the main slide when
the latch-carrier is stopped by engagement of
the fixed abutment with the shoulder 23 the
shoulder 25 on the upper side of the carrier
engages the stop-bar 9 and prevents any un-
due or 1mproper movement of the carrier
which might be caused by the momentum of
the parts.

F'rom the foregoing description it will be
seen that the abutment codperates with the
carrier on the outward movement of the slide
to stop the carrier and cause a chanee in the
position of the detent with the detent stops

or notehes and that on the succeeding inward

movement of the shde the stops and detent
serve to move the carrier with the slide,
whereby a step-by-step movement of the latch-
carrier 1s effected upon and with relation to
the slide to finally operatively position the
fatch 1n the path of and to cotperate with the
shipper-releasing device upon final outward
movement of the slide. .

It initial detection of filling failure is made
by the auxiliary detector ¢, then the conse-
quent outward movement of the auxiliary slide
g” rocks the shaft ', arresting tale-up and at
the same time swinging the arm « forward
far enongh to effect engagement of its head
' with the hoolk 27 of the latch-carrier, and
as the lug 24" is then in engagement with the
stop-bar 9 the forward movement of the
latch-carrier will be sufficient to impart the ini-
tial movement to the main slide, hereinbefore
referred to, fromthe position chown in Kig. 2
to that shown in Kig. 3.

Thereby the main

Ay

o B

tork fisretracted,ashas been hereinbefore de-
scribed, and rendered ivresponsive to the pres-
ence of filling, and consequently the operation
of the replenishing mechanism will be effect-
edd when the complete outward movement of
the main slide #* is accomplished by its ac-
tuator W. The fork-tail 7% moves forward
under the overhanging euard 5 on the initial
movement, the finger 6 of the hook codperat-
ing with the support 7, all as shown in Fig.
3, and the guard will, by cosperation with the
fork-tail 7, prevent filling-induced move-
ment of fork £,.as hereinbefore described
The positive cotperation of the hook and the
main filling-detector will be maintained until
the main actuator W moves forward and the
shoulder 4 catches the fork-tail, so that the
maln slide will be moved outward its full dis-
tance to act through the arm « and econtrol-
ling-shaft ¢ and effect filling-replenishine.
If, therefore, after detection of filling failure
by the auxiliary detector a trailing filling
end should be present in front of the main de-
tector, the latter cannot be tilted thereby un-

~der any circumstances, and consequently the
main slide must and will be moved outward

by its actuator W to etfect filling replenish-
ment, the latter being always effected by or
through the main filline-detector. .
ft will be observed that the hook 2 is pro-
vided with but a single shoulder at 4 and that
the operation of the replenishine mechanism
1s always effected by cooperation of the tail
of the main fork with such shoulder, a much
simpler construction than heretofore em-
ployed,and a better construction, because with
two shoulders and a separate train or set of
connections codperating with each the ancoular
movement of the rock-shaft or controlling-

rod &' is very apt to vary, resulting in uncer-.

tainty in the operation of the replenishing
mechanism and possibly its failure to operate
when 1t should.

Of course the complete step-by-step move-
ment of the latch-carrier will not be effected
1f only one change of filling is called for, as
will be the case when the shuttle properly
threads, for the latch-ecarrier will be reset in
1ts normal position by the lirst subsequent for-
ward siroke of the actuator W.

When toe latch-carrier is held from move-
ment by the engagement of the abatment 7"
with the shoulder 24, the lateral lues 28 act as
stops, cooperating with the raised portions S
of the sides of the main slide to prevent any
improper positioning of the carrier on such
slide.

It will be manifest from an inspection of the
drawings that there are no pivot-pins or studs
or other similar connecting devices between
the latch-carrier and slide, so that the cast-
ings constituting such parts can be immedi-
ately assembled and the device is ready for
operation. | |

1o assemble the parts, the lug 24” is passed
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underneath the stop-bar 9 of the slide and the

carrier is moved forward until the detent por-

tion thereof cooperates with the 1nnermost
notches 13, after which the slide can be in-
serted in the guide. When the latch-carrier
is reset, the hooked end 27 thereof rides up
over the cam-face ¢° and drops in front of the
part ¢ of the arm d.

My invention is not restricted to the pre-
cise construction and arrangement herein
shown and described, as the same may be
modified or rearranged in various particulars
by those skilled in the art without departing
from the spirit and scope of the invention.

Having fully described my invention, what
I claim as new, and desire to secure by Lettei S
Patent, 15—

1. In%loom in combination, two filling-de-
tectors noxm%ll}, adapted to detect flling “fail-
ure on alternate picks, mechanism to change
the action of the loom, one of the detectors
directly controlling the operation of such
mechanism, and means whereby detection of
filling failure by the other detector renders
the first- named detector 11respon%we to the
presence of filling and thereby insures the op-
eration ot the fsauld directly- controlled mech-
anism.

9. Inaloom, in combination, two filling-de-
tectors normally adapted to detect filling fail-
ure on alternate picks, filling-replenishing
mechanism, one of said detectors directly con-
trolling the operation thereof, and means
whereby detection of filling failure by the
other detector rendersthe first-named detector
irresponsive to the presence of filling and
thereby insures the operation of the rel_)len—
1shing mechanism.

3. In aloom, in combination, two filling-de-
tectors normally adapted to detect filling fail-
ure on alternate picks, filling - replenishing
mechanism, one of said detectors directly
controlling the operation thereof, and means
automathW operative by or through detec-
tion of filling failure by the other detector to
move the first-named detector out of detect-
ino position prior to the time for detection
and insure the operation of the replenishing
mechanism.

4. In aloom, in combination, two filling-de-

tectors normally adapted to detect filling fail-

ure on alternate picks, filling - replenishing
mechanism. one of said detectors directly con-
trolling the operation thereot, and means au-
tomatically operative by or through detec-
tionoffilling failure by the other detector to re-
tract bodily the first-named detector from the
path of the filling prior to the time for detec-
tion and thereby prevent positively detecting
action thereof, to insure the operation of the
replenishing mechanism through such re-
tracted detector.

5. Inaloom, in combination, two filling-de-
tectors normally adapted to detect filling tail-
ure on alternate picks, their slides, filling-re-

. action of the auxiliary detector to e

789,291

plenishing mechanism, one of said detectors
through complete outward movement of its
slide contmlhno the operation ot said mech-
anism, and means to effect an initial outward
movement of such slide upon detection of fill-
ing failure by the other detector, such initial
movement of the slide retracting its cetector

- far enoungh from the filling-path to insure the

subsequent complete outward movement of
its slide and consequent operation of the re-
plenishing mechanism.

8. In a loom, main and auxiliary filling-de-
tectors, filling - replenishing mechanism di-
rectly controlled as to its operation by the
main detector upon detection of filling failure,
and means operative by or through detecting
Tect bod-
ily movement of and render the main detector
Irresponsive to the presence of filling, to in-
sure the operation of the replenishing mech-
anism through the main detector.

7. Inaloom, in combination, two filling-de-
tectors normally adapted to detect filling fail-
ure on alternate picks, means whereby detec-
tion of filling failure by one detector moves
the other detector out of detecting position, to
cause the operation of the replenishing mech-
anism, and a safety device to codperate with
such latter detector when moved as described,
to positively prevent any accidental detecting

8. In aloom, main and auxiliary tilting fill-
ing-forks, filling-replenishing mechanism di-
rectly controlled as to its operation by the main
fork upon detection of filling failure thereby,
means operative by or through detecting ac-
tion of the auxiliary fork to effect
movement of the main fork away from detect-
ing position, to thereby cause the operation
of the replenishing mechanism, and means to
cooperate with and prevent filling - induced
tilting of the main fork when out of detecting
position.

9, Inaloom, main and auxiliary tilting fill-
ing-forks, filling-replenishing mezhanism di-
rectly controlled as to its operation by the main
fork upon detection of filling failure thereby,
ancd means rendered operative by or through
detection of filling failure by the auxiliary
fork to prevent filling-induced tilting of the
main fork, thereby insuring the operation of
the replenishing mechanism, while permitting
tilting of such main fork if engaged by the
shuttle.

10. Inaloom, mainandauxiliary tilting fill-
ing-forks, filling-replenishing mechanism di-
rectly controlled astoits operation by the main
fork upon detection of filling failure thereby,
separately -acting means rendered operative
upon detection of the filling failure by the
auxiliary fork to prevent movement of the
main fork in response to the presence of fill-
ing while permitting tilting of the said fork if
engaged by the shuttle.

11. In a loom, main and auxiliary filling-

movement thereoft.
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forks, their slides, filling-replenishing mech- |

ANISM fhl'octlv controlled as to 1ts operation
by the main fork, an actuator for the main
slide, a hook mounted on said actuator and
naving a single shoulder, to cooperate with
the main fork-tail apon det;e-:;:tion' of fil
fallure by either fork, and means operative
upon detection of filling failure by the auxil-
1ary fork to prevent fi llmﬂ -induced movement
of the main fork and Lherebv effect the oper-
ation of the replenishing mechanism.

12. - In a loom, two filling-detectors, filling-
replenishing mechanisni dir ectly controlled as

to 1ts operation by one detector, an actuator :

ve by or through
detector to ren-

for the latter, means operati
detecting action of the other
der inert the first-named de
by cause filling - replenishing, and a hook
mounted on said actuator and h.:wmﬂ a, guard,
operation of the aforesaid means to 1911(1@1
said detector inert effecting cooperation there-
01” with the guard and maintaining such codp-
sration for a predetermined penod after de-
Li“‘(”:tl(}tl of filling failure.
13. Ina loom main and auxiliary ﬁlhna -dle-
tectors, their %hdes filling-replenishinge 11’16(311-—

anism dir ectly contrc)lled as to 1ts operation by’

the main detector. an actuator for the slide of
the latter, a hook on the actuator to codperate
with the main detector and move its slide, an
overhanging guard on said hook. and means
operative by or through detecting action of
the auxiliary detector to cause hllmo replen-

“1shing through the main detector, %.:,le nmeans

operating initial v to move the main detector

“into inoperative position with relation to the

fitling-path and thereafter causing the guard
to Imsure posttive codéperation of the hook and
the main detector and subsequent operative
movement of its slide thereby.

14. loaloom, mainand auxiliary filling-de-
tectors, their %hdeﬂ: filling-replenishing mech-

S anism (,111 ectly contr olled as to 1ts operation by

the main detector, an actuator for the slide of

the latter, a hook on the latter to codperate

with the main detector and thereby move its
slide, an overhanging guard on said hook, a
hook-support on the, main slide, a finger on
the hook to at times codperate with the su P~
port, and means operative by or through de-
tecting action of the auxiliary detector to im-
part a limited 1initial outward movement to
the main slide, and thereby retract the main
detector trom detecting position, to cause the
operation of the replenishing mech: anism, such
retraction causing the guard to overhang the
outer end of the detectm while the finger co-
operates with the ]'1()0L—%11ppmt and. acts,
through the guard, to prevent any filling-in-
duced movunem 01 the main detector.

15. Inaloom, main and auxiliary filling-de-
‘Legtolh their Sllde% filling-replenishing mech-
anism direct] y contr olled as to its operation by

the main detector, an actuator for the main
de, a hook mounted on the actua- |

detector-sli

ling

tector and there- |

tecting action of the auxi

“detector,

tor to cooperate with the main detector and
thereby move its slide, and means operative
upon detection of filling failure b v the auxil-
1ary detector to uh.-;mue the relative position
of the hook and the main detector and malin-
tain such change of position until” operative

- movement of the actuator 1s begun, prevent-

1N detectmn movement of the main detector
and thus insuring outward movement of the

main slide and consequent actuation of the fill-
ing-replenishing mechanism.

16. [nft,[oom maln and auxiliary illing-de-
tectors, their Hlld(’-‘% filling-replenishinge mech-
An1si dn*ectl v eontl olled as to its operation by
the main detector, an actuator for the main
cetector-slide, a hoolkk mounted on the actua-
tor to codperate with the main detector and
*hm"ebv move 1ts slide, a hoolk-support on the
main slide, means operative by or through de-

1ary detector to
cause hllmﬂ replenishing through the main
said member

b |

means 1110111(11110 a,
mounted on and having a Hmited longitudinal
movement upon the main slide and adaptel
to impart an initial movement to the latter
when the auxiliary detector detects filling
fallure, such initial movement of the .shdp
retracting the main detector from detecting
position, fmd a guard on the hook to at such
time codperate with said detector and pre-
vent any ]]]1111'{1“11](1[1(3{“{1 movement thercof
while insuring codperation of the hook and
said detector until the actuator begins its op-
erative movement.

17. Inaloom, main and auxiliary filling-de-
tectors, their ghdes an actuator for and to op-

er @twely move each slide upon detection of

illing failure, filling-replenishing mechanism
tie operation whereof is directly controlled
and effected by operative movement of the
main slide, a hook on the main-slide actuator,
having a guard and a finger, a hook-support
on the main slide movable into engagement
with the finger, and connections between the
main and aumlmw slides to impart a short
initial movement to the main slide by opera-
tive movement of the auxiliary slide upon de-
tection of filling failure by the auxiliary de-
tector, such 1111Lml movement causing the

'hoolw%uppmt to move forward above the fin-

ger, and effecting relative movement of the
guard and the main detector to cause their co-
operation and pl'event any [illing-induced de-
tecting movement of the said detector, thus
Insuring the opemtwu outward movement of
the main slide when its actuator operates, the
noolk- -support and tinger serving to maintain
cooperation of the guard and the main de-

tector. |
18. In a loom, a main filling-fork having a
tatl, 1ts slide, an actuator themhn a shoul-

dered hook thereon having an overhanging
guard in front of and rising above the hoolk-

5homdm the guard 11011“11.;111y permitting the
hllmﬂ-lolh to Ull, a hook-support on the main
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slide, filling - replenishing mechanism con-
trolled by or through the slide, an auxiliary
filling-fork, its slide and actuator theretor,
and means intermediate the main and auxil-
lary slides to impart an initial movement to
the former when the latter is moved by 1ts ac-

tuator upon detecting action of the auxiliary |

filling-fork, the initial movement of the main
slide causing the tail of its fork to pass under
the guard, whereby the said fork is held from
filling-induced tilting movement and retained
in position to cooperate with the hook-shoul-
der upon operative movement of the main ac-
tuator.

19. In a loom, a main filling-fork having a
tail, its slide, an actuator therefor, a hook
mounted on the gctuator and having a shoul-
der to codperate with the tail and thereby
move the main slide, an overhanging guard on
the hook in frontof theshoulder and normally
out of the path of the tail when the fork 1s
tilted, filling-replenishing mechanism oper-
ated upon movement of the main slide by 1ts
actuator, an auxiliary filling-fork, means op-
erative by or through detecting action there-
of to impart an initial movement to the main

slide and thereby cause the tail of the main

filling-fork to extend beneath said guard, and
means to prevent filling-induced tilting of the
main filling-fork, subsequent operation of the
main actuator causing the hook to move tfor-
ward and bring its shoulder into engagement
with the fork-tail, thereby moving the main
slide outward its full stroke and etfecting fill-
ing replenishment, actuation ot the filling-re-
plenishing mechanism being always effected
by cooperation of the main fork-tail and the
shoulder of the hook.

20. In a loom, main and auxiliary filling-
forks, their slides, filling-replenishing mech-
anism directly controlled as to its operation
by the main fork, an actuator for the main

“slide, a hook mounted on said actuator and

having a singleshoulder, to cooperate with the

tail of the main fork upon detection of filling

failure thereby. and means operative by or
through detecting action of the auxiliary fork
to prevent detecting action of the main fork

¥

 on the next pick and effect codperation ot the

55

60

tail thereof with the shoulder of said hook on
the operative movement of the main actuator
on such pick, to thereby cause outward move-
ment of the main slide and consequent filling
replenishment.

91. In a loom, main and auxiliary filling-

forks, their slides, filling-replenishing mech-

anism directly controlled as to its operation
by the main fork, an actuator for the main
slide, a hook mounted on said actuator and
having a single shoulder, to codperate with
the tail of the main fork upon detection of
filling failure thereby, and means operative
by or through detecting action of the auxiliary
fork to retract the main fork from the filling-

780,201

path on the next pick while retaining its tail
in position to be engaged by the hook-shoul-
der on the operative stroke of the main actu-
ator on such pick.

99. In a loom, a pivotally-mounted filling-
fork having a loop-like tail, a vibrating actu-
ator, a hook fulecrumed thereon to codperate
with the tail upon failure of the filling, and
means. including alternately-acting members
on the hook, to prevent lifting ot the hook
over the fork-tail at each end of the stroke of
the actuator. |

923. In a loom, a pivotally-mounted filling-
fork having a loop-like tail, a vibrating actu-
tor, 2 hook fulecrumed thereon to codperate
with the taill upon failure of the filling, and

L

- separate, alternately-acting devices to prevent
lifting of the hook over the fork-tail at each

end of the stroke of the actuator.

24. In a loom, a slide having a hook-sup-
port, a filling-fork pivoted on the slide and
having a tail, a vibrating actuator, a hook
fulerumed thereon and slidable on said sup-

=

- port, to codperate with the fork-tail upon fill-

ing failure, and projections on the hook to al-
ternately cooperate with the hook-support and

prevent lifting of the hook over the fork-tail

at the opposite ends of the stroke of the actu-
ator.

95. In a loom, in combination, a main slide
having a hook-support, a filling-fork pivoted
on the slide and having a tail, a vibrating ac-
tuator, a hook fulecrumed thereon and slidable
on said support, and having a shoulder to co-
operate with the fork-tail upon filling failure,
projections on the hook to codperate alter-
nately with the hook-support and prevent litt-
ing of the hook over the fork-tail at the op-
posite ends of the stroke of the actuator, fill-
ing - replenishing mechanism the operation
whereof is effected by said actuator through
the main slide, an auxiliary filling-fork, and
means operative upon detection of filling fail-
ure by such fork to prevent filling-induced
movement of the main fork and cause the op-
erative engagementof the hook-shoulder with
the main fork-tail, whereby the main shde
will be moved by its actuator and filling re-
plenishment effected.

96. Inaloom,afilling-detector, itsslide pro-
vided with aseries of detent-stops and adapted
to be moved upon detection of filling failure,
filling-replenishing mechanism controlled by
or through the slide, a shipper, a releasing de-

vice therefor, a lateh-carrier having a rigidly-

attached latch and a detent and movable with
and also longitudinally of the slide, and a fixed
abutment, the latter codoperating with the car-

rier on each outward movement of the slide to

change its relative position on the slide, the
detent cooperating with one after another ot
the detent-stops on successive inward move-
ments of the slide to thereby effect movement

- of carrier and slide in unison, and thereby

65

70

75

80

35

Sle

95

10

10

I |

I

12

12




LO

15

789,291

cause the latch (after a predetermined number
of successive slide movements) to engage and
move the shipper-releasing device on an addi-
tional outward movement of the slide.

27. Inaloom, afilling-detector, itsslide pro-
vided with aseriesof detent-stops and adapted
to be moved upon detection of filling failure,
filling-replenishing mechanism controlled by
or through the slide, ashipper, a releasing de-
vice therefor, a latch-carrier mounted upon
and movable longitudinally on the slide and
having a plurality of shoulders, a detent and
i) lateh rigidly attached to the carrier, and a
1xed abutment, the latter codperating with the
cm'rler-shoulders on successive outward move-

- ments of the slide to hold the carrier station-

20

25
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ary temporarily and thereby bring the detent
Into engagement with one after another of the
stops on the slide, thus moving the carrier
step by step relatively to the slide to position

the lateh in the path of the shipper-releasing

device after a predetermined number of suc-

cessive slide movements.

28. Inaloom, afilling-detector, itsslide pro-
vided with a series of detent—stops and adapted
to be moved upon detection of filling failure,
illing-replenishing mechanism contr rolled by
or through the slide, a shipper, a releasing de-
vice therefor, a latch-carrier mounted upon
and movable longitudinally on the slide and
having a plurality of shoulders on its under
side, a detent rigidly attached to and extend-
ed from one side of the carrier, a rigidly-at-
tached latch on the opposite side and depend-
ing over the side of the slide, and a fixed abut-
ment to cooperate with one after another of
the carrier-shoulders on successive outward
slide movements to thereby change the rela-
tive position of thecarrier and s. lide and bring
the detent into engagement with the denent-—
stops successively, thus advancing the carrier
and latch step by step upon the slide to opera-

tively position the latch and effect 1ts codpera-

tion with the shipper-releasing device upon a
predetermined number of successive slide
movements.

29. In a loom, a filling-detector, its slide.

acdapted to be moved upon detection of tilling
fallure, having upturned sides each of which
18 provided with a series of opposite notches,
filling-replenishing mechanism, controlled by
or through the slide, a shipper, a knock-off
lever therefor, a latch-carrier longitudinally
movable between the sides of the slide and
having a rigidly-attached cross-bar constitut-
Ing a detent to cooperate with the notches in
the slide, a downturned, rigid latch on one

end of the bar outside the slide, two trans-

verse shoulders on the under side of the car-
rier near its inner end, and an upturned, fixed
abutment to coéperate with the shoulders on
successive outward movements of the slide

and cause the detent to successively engage
one after another of the notches, to gradually

S

move the carrier inward upon the slide and
poqmon the latch back of the knock-off lever,

the innermost notch of each series being deep
enough to permit the carrier to []I()p and
thereby set the latch in thie path of the knock-
off lever to operate the latter on the final sue-
cessive outward movement of the slide.

30. In a loom, a filling-detector, its shde
adapted to be moved upon detection of filling
failure, having upturned sides each of which
1s provided with a series of opposite notches,
filling-replenishing mechanism controlled by
or through the shde, a shipper, a knock-off
lever therefor, a latch-carrier longitudinally

movable between the sides of the slide and

having a rigidly-attached detent to rest upon
the sides of the slide and codperate with the
notches, a lateh on one end of the detent out-
side the slide, a stop-bar on the latter extended
across the carrier, two shoulders on the up-
per and under sides of the carrier, and a fixed
abutment to codperate successively with the
under shoulders on two successive outward
movements of the slide, to thereby cause the
detent to engage one atter another of the
notches, the innermost notch of each series
being the deepest, to finally position the latch
behind and in the path of the knock-off lever.

31. In a loom, a filling-detector, i1ts slide
provided - with a series of detent-stops and
adapted to be moyed upon detection of filling
fallure, filling-replenishing mechanism con-
trolled by or through the slide, « shipper, a
releasing device therefor, a latch-carrier hav-
ing a rigidly-attached latch and a detent and
movable with and longitudinally of the slide,
the latter having upturned sides and a trans-
verse stop-bar connecting them above the.car-
rier, an upturned lug at the inner end of the
carrier back.of the stop-bar, transverse shoul-
ders on the under side of the carrier, and a
fixed abutment, the latter codperating with
the shoulders on outward movements of the
slide and the detent codperating with the de-
tent-stops on the Inward movements of said
slide, to move the carrier and thereby posi-
tion the latch to engage the shipper-releasing
device, the stop- _bar preventing lifting and
huntmg outward movement of the carrier
relatively to the slide.

32. In a loom, a filling-detector, its slide
adapted to be moved upon detection of filling
failure and provided with a series of notches,
filling-replenishing mechanism controlled by
or through the slide, a shipper, a knock-oft
lever therefor, a lateh-carrier mounted on
and having a limited longitudinal movement
relatively to the slide, a latch and a detent
rigidly mounted on the carrier, the detent co-
operating with the notches in the slhide, the
carrvier having a plurality of shoulders on 1ts
under side, a fixed abutment to cooperate with
one after another of the shounlders and permit
the detent to cooperate with one after an-
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other of the notches, the innermost notch be-
ing deeper than the others, and means to pre-
vent disengagement of the carrier and slide,
the final one of a predetermined number of
successive movements of the slide causing the
lateh to actuate the knock-off lever and re-
lease the shipper. |

1

In testimony whereot I have signed my name
to this specification in the presence ot two sub-

scribing witnesses. -
JONAS NORTHROP.
Withesses:
Grorer Otris DRAPER,
ErnesT W. Woob.
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