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To il whom it may concern:
Be it known that I, Warrer Freppric

- RopER, a citizen of the United States residing |

?

at Hopedale, in the county

5 Stat> of Massachusetts, have invented cer- |

tain new and useful Improvements in Weft-

Replenishing Looms, of which the following |

is a specification.

The object of the prestnt invention is to
substantislly relieve the weaver from all at-
tention to the weft-supply of a loom, thus

IQ

placing the management of the welt in the.

same category withi that of the warp.

In accordance with the present invention
the bobbins, cops, or other weft-carriers are
suitably placed in appropriate * sages” at
‘any convenient place in the mill, and the end
of the weft-thread of each weft-carrier is

secured -to a weft-end holder with which the |

7o cage is equipped. The loom is provided
with & suitable magagine of sufficient sapac-
ity to hold enough of the weft-carriers to
serve the loom for an entire day. .In accord-
ance with this invention the loom can be sup-
plied with weft-carriers eitlier after the mill
has shut down for the evening or hefore it
starts in the morning, so that the work of the
- weaver in connection with the loom will be in
no wise aflected or disturbed by the supply-
ing of weft-carriers to the magazine. The
loom is equipped with appropriate mechan-
ism, sueh as is now well known in the art,
whereby a  weft-carrier is automatically
placed in weaving position in the loom when-
ever the condition of the running weft de-
mands.  After each transfer of a wef t-carrier
into weaving position has been effected tiie
active cage is then fod forward so as to bring
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a second weft-cdrrier automatically into op- |

eration, and after all of the weft-carriers of
each cage have been exhausted a full cage is
brought  automatically into action. The
emptied cages are discharged automatically
into a suitable receiver, as are the spent
weft-carriers after use in the loom. The
‘weft ends are so secured to the cages as to
avoid any entangling of the various threads
in the magazine to avoid breakage of thread
and when the corresponding welt-carrier is
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- amount of thread wasted.

of Worcester and !

transferred to the loom 0 minimize the

1
!

|
|
|

: supply sideof theloom.

One embodiment of the present improve-
ments is illustrated in the accompanying
drawings, in which— - :

Figure 1 is a side view of so much of a 55
loom equipped with the present improve-
ments as is necessary for an understanding of
thesame.  Thistigure looks toward the woft-
Fig. 2is a planview,
TFig. 3 is a vertical section in the irregular 6c
plane indicated by the line3 3in Fig. 1. Tig.

4 is w horizontal section mtlhe irregular plane
indicated by the line 4 4 in Tig. 1. g 5isa
detail vertical section in the plane indicated
by the line 5 in Fig. 1. ¥ig. 6 is a vertical 05
section i the plane indicated by the line 6 in
Fig. 2. Fig. 7 is a vertieal section in ‘the
plane indicated by the line 7 7in Fig.2. Fig.
8 is a vertical scetion similar to Lig. 7, show-
ing the transferrer in the act of transferring 7¢
a weft-carrier into weaving position in ilie
loom.  Iig. 9 is an under side view of. one of

| the eages partly equipped with weft-carriers.

Fig. 10 is a top view of onc of'the cages partly
equipped with weft-carriers. Fig. 11 is a 5z
view of the inner side of one of the cages,
showing the weft-end helders. Ig. 1245 a
view of the outer side of the cage, partly in
the vertical section indicated by tle line 12

12 in Fig. 10. Fig. 13 is a vertical section 8c
of one of the cages in the plane indicated by
the line 13 13 in IMig. 10, Tfig. 14 is a vertical
section of one of the cages in the plane indi-
cated by the line 14 14 1n Fig. 10. Iig. 15 is

a section of one of the cages in the plane in- 8 5
dicated by the line 15 15 in Fig. 10.” Pig. 16

is a front view of one of the cages. Tig. 17 is

a detail section in the plane indicated by the
line 17 in TFig. 11. Fig. 18 is a detail figure

of the top end of a weft-carrier, showing a qc
permissible way of carrying the end of the
thread to the weft-end holder. Fig. 19 is a
side view of the cage looking at the weft-end-
holder side and illustrating a modified form

of weft-end holder.  Fig. 20 is a detail Lori- 95
zontal section in the plane indicated by line
20 20in Fig. 19.

The drawings illustrate only a few of the
usual features of an automatle weft-replen-
ishing loom. o

In Fig. 1 the usual cam orlow shaft A of
the loom is shown, and also there is shown
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trated in Tigs. 1 and 2.

a reciprocating transferrer B, which is piv-
oted at @ and is held normally uplifted by a
spring 6. (See Figs. 1 and 2.)

matic weft-replenishing looms, being similar
in general characteristics to that set forih
in the United States patent of Northrop, No.
529,940, November 27, 1894, It remains
normally uplifted; but on the occurrence
of a contingency requiring the automatic re-
plenishment of wefi in the loom it descends
and automatically transfers a fresh weft-
carrier into weaving position in the loom.
Asigcustomary in connection with the auto-
matic transfer of a weft-carrier, such as a
bobbin C, the {ransferrer has two fingers
¢d, (see Fig. 3,) which act, respectively, upon
the weft-carrier near its butg and tip, respec-
tively. * Fig. 8 illustrates the transferrer in
the act of transferring a fresh weft-carrier

-C into a shuttle I in position within the

contiguous shuttle-box ‘on the lay E, the
spent weft-carrier being ejected at the same
time and {alling through ‘an opening in the
lay into a suitable receiving-chamber e below,
as indicated in Fig. 3. In these respects the
operation of the loom is similar to that of the
sent well-kriown Northrep weft-replen-
ishing loom.
~-In accordance with the present invention
the spare weft-carriers are initially placed
in suitable holders, which are here called
“cages.” One of these cages F .is illus-

trated in detail in Figs. 9 to 17, inclusive..

Each cage is adapted to receive and hold
a plurality of welt- carriers, as shown being
capable of holding four weft-carriers.

The cage is equipped with ‘appropriate
devices to receive and hold the weft-carriers,
and these devices-will be hereinafter pai-
ticularly described: At the time the woll-
carriers are placed in the cages the weft end
of each weft-carrier is secured to a weft-end
holder G, with which the cage is equipped,
and preferably there is a separate weft-end
holder for each woft-carrier, as illustrated
in Figs, 9, 10, and 17. These cages thus
filled with weft-carriers are stacked within
a suitable fixed vertical magazine H, which
is mounted on a fixed suppert I on a sta-
tionary part of .the framework of the loom,
such as one end of the breast-heam, as illus-
This magazine can
be of any height for holding any desired
number of the cages, and this is indicated in
Fig. 1-by Lreaking off the top of the ‘maga-
zine.
azine is made of such heicht as to 1cceive
a stack of cages in suflicient number to fur
nish enough weft-carriers to certainly sup-
ply the loom for an entire day. Figs. 1,
7, and 8 illustrate two of the weft-carriers
located 'within the reservoir-chamber of the

magazine, the upper cage resting by gravity

upon’the lower one, and inspeetion of these

This trans- |
ferrer is of a type now well known in auto- |

Conveniently and desirably the mag- -

843,107

[ figures indicates how any desired number of
{ the cages can be stacked upon one another
within the inagazine. :
The magazine-chamber is open at its bot-
tom and there communicates with a hori-
zental guideway for the forward feed of the
cages. As shown in Wig. 4, this guidewsy
has heorizontal guides J J, on which the low-
ermost and active cage rests and by virtue
of which the active cage suppoz}s the super-
imposed stack of cages located within the
magazine. The guideway thus constituted
extends forward beneath the front wall of
the magazine a sullicient distance to support
the active cage until all of the weft-carriers

!
1
t

to tlhe loom. The feeding mechanism is s0
arranged that the active cage is fed forward
automatically the distance between “two
successive weft-carriers held by it after sach
transter of a weft-carrier from the cage . to
the loom. When the last weft-carrier in the
active cage is thus fed into registering posi-
tion below the transferrer and dg ready to
-be acted upon by the transferrer when next
called into operation by the condition of the
running weft, the active cage is removed
from beneath the superimposed’ stack of
cages in the magazine, whereupon they drop
down by gravity, the then lowermost of the
stack of "cages taking its position” on the
guides J J under the contrdl.of the feeding
mechanism. This feeding mechanism will
be hereinafter deseribed in detail. The
spent cage exhausted of its weft-carriers is-
fed step by step forward by the action of
the feeding mechanism until it comes en-
tirely over a fixed delivery-chute K, (see Fig.
3,). whereupon the spent cage slides down
by gravity into 4 suitable receiving-chamber
f heneath. ' '

1t will be'nioted that during the deseent of
the several cages within the magazine and
during the forward feed of tte active cage
under the control of the automatic step-by-
step feeding. wpechanism each weft-carrier
maintains a definite position velatively to its
weft-end Lolder, so that there is no danger of
the weft-threads becoming “entangled with
each other or of the individual weft-threads
becoming detached or catching on any part
of tke loom. | Another important feature of
tl.e weft-end lolders is that they are located

say, at the side of t}e magazine nearest to the
selvage of the cloth—with the result that
each weft-end Folder is between its weft-car-
rier and tho cloth selvage. IHence when a
welt-carrier is inserted into weavin position
in the loom there is a minimum ;l{ength of
weft-t! read left between tle weft-end Folder
and the selvage of the cloth to be-cut, off and
wasted. Thisis of importance in'the case of
expensive thread. o

In describing the

details of thre improve- 1
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ments the construction of the weft-cages will
first be considered, tien tFe construction and
mode of operation of the feeding niechanism,
then the discharge of tie spent weft-cages,
and finally illustrated modifications will be
considered.

Each cage is composed of two malleable-
iron castings ¢ g, (sce Fig. 9,) conneeted to-
gether by o sheet-steel top plate h, (see Fig,
10,) the top plate and side castings being
suitably riveted togetler. Tiere is thus
formed & strong substantial hut lig: t cage
capable of being readily Fandled without in-
jury. At its two opposite sides and at the
exterior it is provided with oppositely-pre-
jeeting lugs 4 4, integral with the sid¢ cast
ings, which codperate with tie feeding meci-
anism.  The top plate & is inade in skeleton
form, as by forming tl erein foles 7, wiich re-
duce its weight, and at the same time the
holes near tie sides afford passage for the
finger3 ¢.d of the transferrer. Tre cage is
suttably formed beneath the top plate to re-
ceive and securely. Liold the weft-carriers,
while at the sane time permitting their
ready removal under the action of the {rans-
ferrer. Bach weft-carrier is held both at

. butt and tip. The inner side casting g is pro-

vided with suitable sockets I I, (see Fig.

.14,) one for each butt of the weft-carriers

which the cage is adapted to hold. Prefer-
ably each cage is capable of holding a plural-

~ity of wefl-carriers, as illustrated holding
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four weft-carriers. Each of these butt-liold.
ing sockets L has an open mouth at the lower
end to perwit the downward discharge of its
welt-carrier, and it is of appropriate shape to
receive and hold tre butt of the weft-carrier,
as further illustrated in Figs. 15 and 17. In
addition éach socket has recesses I, into
which the end.ring m of a weft-carrier fits
when in place. Tl ese recesses 1 I are at op-

osite sides of the socket, and tle distance

etween their lower corners n 7 is less than
the major diameter of t'e ring m. Conse-

‘quently tie butt of t@e weft-carrier cannot

be displaced downwardly except by a slight
but sutlicient endwise moven:ent of the weft-
carrier to clear the ring m from the recesses
Ll This eflectually prevents any accidental
discharge or displacement of the welt-car-
riers in tle cage. Nevertleless under tle
force applied by t-e transferrer tl e weft-car-
rier is readily displaced endwise, so as to be-
come freed from these retaining-recesses, the
manner in wiich the weft-carrier tip is leld
perinitting this endwise movement. Iach

“weft-carrier is held by its tip in the cage by a

pivoted spring-pressed lateir M. (Best shown
m Figs. 12, 13, and 15.) As here shown,
ench [atel M is pivotally connected near its
upper end to the cage, and at itslower end it
is pressed inwardly by a spring. . On its in-
ner face each lateh Iins a circular recess to

receive the tip of the weft-carrier, as clearly’

8

shown in Fig. 15. The inner face of the
lower end of the lateh Mis heveled or round-
ed at oin IMig. 15,50 as to facilitate the plac-
mg of the welt-carriers in place in tie age.
Tie weft-carriers are readily placed in posi-
tion in the cage, Conveniently a welt-car-
rier butt is first placed in one of t¥e sockets
Ly and ise tip is” then brought against the
beveled end o of the lateh, thereby pressing
the lateh back against the tension of ifa
spring, so that tie tip of the weft-carrier
seats In tire recess intended for it. Tt ere-
upon tie spring restores th e lateh to its hold-
ing position. As shown in Fig. 13, the lateh
bas gide {langes p, wiich aid in guiding and
directing the weft-carrier tip 1nto place.
Wien the transferrer acts, the latch M
vields, thus permitting slight endwise move-
ment of the welt-carrier to free its ring m
from the socket-recesses I I, and the weflt-
sarrier 1s then thrust downwardly by the
transferrer into the shuttle beneath, as illus-
trated in Fig. 8.

Tre weft-carrier illustrated is one of well-
known construction used in the Northrop
loom, Liaving the projecting rings m at its
butt, which enable it fo be grasped and held
by bobbin-Iolding jaws in the shy ttle, as set
forth in the patent of Northrop, No. 454,807,
June 23, 1891. )

The shuttle emiployed is one of the auto-
matic-threading type-—such as is set forth,
for example, in the Northrop patent, No.
454,807 —and in connection with such a shut
tle the welt-carriers are so placed in the mag-
azine that their butt-ends are toward the
selvage of the cloth-—that is to say, when the
cages are in place in the magazine, as illus-
trated in Fig. 2, the weft-carvier butis are at
the inmer side of the magazine and arc henee
presented toward the adjacent selvage of the
cloth.  These considerations determine the
location of the weft-end holders G on the
cages. lach cage has preferably as many
wett-end holders as it holds weft-carriors, as
llustrated in Fig. 11.  The end of the thread
of each weft-carrvior is first led toward the
weft-carrier tip and thence through an open
thread-guide g in the lateh M, (best shown in
Figs, 12 and 13,) and the throad is thence led
alongside the welt-carrier (sce Fig. 9) to the
inner side of the eage. The thread then
passes through a- notehed thread-guide + ¢n
the edge of the inner side ¢ (see Figs. 9 and
11) and thence upwardly through o de-
pressed thread-guiding vecess s in the outer
face of the inner side ¢ (see Figs. 11 and 7) to
the weft-cnd  holder G.  This holder, ag
shown, censists of a strip of sheet mebal with
its ends ontwardly bent and secured by
serew to the outer wall of the inner side, ag

best shown in Figs. 9, 10, and 11, - THe end .

of the thread is secured to the holder between
1t and the outer wall of the cage side. The
purpose of the recessed thread-guides » s is
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to enable the thread to be kept away from
the edge and wall of the cage, so as to avoid
any chafing of the thread during the occu-
paney of the magazine by the cage or during
itg feed: The thread is thus fully protected
at all fimes. The cirewnstance that the
thread is led first toward the tip of the weft-
carrier, thence around a thread-guide, such
as-¢, and thence along the weft-carrier to a
holder locatad between the butt of the weft-
carrier and the selvege of the cloth is a mat-
ter of importance.
the weft-carrier to the shuttle the initial
movement of the weft-carrier frees the thread
from the thread-guide ¢ near the weft-carrier
tip, thus lagving slack the thread extending
from said thread-guide ¢ to the thread-bolder
G, This amount of slack thrgad is sufficient

to enable the weft-carrier to be deposited’

into the shuttle on the lay without invelving
any strain on the thread, hence avoiding
thread breakage during the transfer. At the
sate time, owing to the location of the weft-
ond holder between the butt of the weft-car-
rier and the selvage of the cloth, there is only
a -short length of thread which is wasted.

_ Duaring the entire cccupancy of the cage by

the " welt-carrier the weft-end holder goes
with the weft-carrier and always occupies the
same relation thereto until the transfer to the
loomis made. Thereis nothing to chafe the
thread or fo esuse it to loosen or become
slack, so that there is no entangling of the

. threads of the different weft-carriers and no

%5
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demage ocours 1o the threads. At thd same
time when all of the weft-carriers have been

transferred from the cage to the loom and the .

spent cage is discharged into ibs receiver all
of the short ends of weft left attached to the
cage are carvied into -the .receiver, so that
there are no foese ends of thread left flying
about with the possibility of being caught in
the cloth or by moving parts of the %oom.
In this connestion it will be understood that

. the loom is equipped,-as customarily; with a

thread-cutter for cutting the weft between
the adjascent selvage of the cloth and the
weft-end holder after cach weft-carrior has

‘been inserted into weaving position in the

loom: These cages arve conveniently sup-
plied with weft-carricrs, and the welt ends
are readily and convenicnily secured. . This
work can be done rapidly by helpors at any
convenient place in the mill away from the
loomns and at small expense.

ach cage is detachable from the loom,
and its retaining devices grasp and firmly
hold the contained weft-carriers, so that the

‘eages can be hiandled freely and in any posi-

tion without danger of accidentally displac-
ing the weft-carriers. Co

At any cemvenient time the loaded cages
are carried to the looms and stacked up in
the loom-magszines. Xach magazine is
open ot its top and also at its outer side, as

During the transfer of

843,107

iflustrated in Tig. 2. As illustrated, the
magazine is composed of shest metal bent
into appropriate shape to receive and retain
the cages Iying horizontally. The cagescan

he inserted either through the open top or 7o

through the open outer side. This open outer
side has marginal columns N O to prevent
the outward displacement of the cages. )

The lowermost cage when resting on the

horizontal guides J J has its feed-lugs 4 ¢ 75

within range of a step-by-step feeding mech-
anism which feeds the cage forward when-
ever the transferrer acts. The feeding mech-
anism comprises two horizontal sliding racks

P P at opposite sides of the magazine- 8o

support I, as clearly shown in Fig. 4, each
sliding rack P being suitably guided in the
sapport I, as shown in Fig. 5. -These two

racks P P slide in unison through their rack-

teeth, (see Figs. 1,7, and 8,) meeting with 85

pinions ¢ at opposite ends of a rotary shaft
3. At its forward end each rack hss a
spring-controlled pivoted pawl R, which is
adapted to engage the feed-lugs 4 ¢ on the

cage, ag shown in Fig. 4. The inner rack P go |

has pivoted to it an actuating-link 8, which
at its forward end has a slot u, (see Fig. 8))
inte which enters a laterally-projecting pin v
on an upwardly-projecting arm of the trans-
ferrer B. Normally the transferrer, actuat-
ing-link, and racks occupy the position shown
in Figs."4 and 7. When, however, the trans-
ferrer descends to insert a fresh weft-carrier
into the loom, the actuating-link 8 ismoved’
by the pin u to the rear, as shown in Fig. &
thus thrusting both racks P rearwardiy:
During this rearward movement the spring<
controlled feeding-pawls R ride outwardivy
upon the beveled front faces of the feed-lugs.
1 1 on the active cage, thus having no -effect
upon the position of the cage. The rear-
ward movement of the pawls R is sufficient
to bring them in register with the lugs of the
agtive cage immediately in the rear of the
lugs originally registered. When the trans-
ferrer is restored to its normal uplifted posi-
tion by its actuating-spring b after the com-
pletion of the transfer oparation, the sctuat-
mg-link 8 and the pawl-carrying racks PP
are not.concurrently restored o their origi-
nal normal poesition, because the pin v on "tie
transferrer moves idly in the slot 4 of the ac-
tuating-link “8. - Consequently the _irans-
ferrer moves upwardly freely without being
interfered with by the active cage. After
the transferrer has thus been restored to iis
normal uplifted position a cam u (see Fig. 1)

.on the cam-shaft A performs its action upon

the lower end of a pivoted gravity-restoring
lever T, whose upper end swings in the path
of the inner rack P.  This cam-actuated re-
storer then acts upon the rearwardly-pro-
jected end of the inner rack P and forees it,
together with the outer rack and the actuat-
ing-link 5, into their normal forward position.
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During this forward movement of the racks { vided with an elastic buffer Y

their pawls R R feed the aetive cage one step

forward, _

_ Both the restorer and the actuating-link

S at its slot carry appropriate clastic cush-

ions, £o as to avoid any shock upon the cage-

feeding devices. '
The active cage is limited in its forward

wovement to avoid overrunning and to leave |

the forward weft-carvier held by it in accu-
ate position beneath the transferrer by &
suitable upwardly-projecting fixed stop U,
(see Figs. 7 and 8,) against which the butt of
the leading weft-carrier comes in contact, as
indicated in Iig. 7. This stop is appropri-
ately loeated, as indicated by dotted lines in
Fig. 4, so that the cage itself can slide by jt
without contact. This registering stop “co-
acts only with the leading weft-Carrier held
by the cage.  The active eage is further held
In proper operative position by means of o
spring-brake V, (see Fig. 4,) which is secured
tothe support Iabove the outer guide J, so as
to come in contact with and press against
¢ of the cage
and- above the feed-lugs 4 4. "This spring-
brake steadies the active :age throughout
the ocenpaney of its active position. Rach
cogeis thusfed forward step by step until all
of its weft-carriers have been transferred to
the loom.  When the last weft-carrier of the
active cage is brought into register with the
transferrer, said ¢age no longer affords a sup-
port to the cages above within the magazine,
and accordingly they drop down by gravity,
thus bringing a fresh weft-cage within reach
of the feeding-pawls.  On’ comparing Figs, 4
and 8 it will be seen that the stack of cages
drops down entirely back of the feeding-
pawls, so that said pawls do not interfere
with the descent of the cages, :

The empty cage is fed along forwardly by
the active cage, as indicated in Figs. 7 and §,
until it is brought wholly over the lnterally,
outwardly, and downwardly inelining  Je-
livery-chute K. Thereupon the spent cage
slides by gravity down the chute and into
the receiving-chamber fbelow. Inorder that
the spent cage may "be held steady until
wholly above the (1iscf}1311'ge~ch11te, a spring-
finger W is shown in Figs. 2,7, and 8, which
engages a series of notehes on the lower edge
of the inner side of the age. These notehes
are conveniently supplied by the lower
notched thread-guides 7, by this time their
office as guidos for the thread having been
completed.  The leading edges of the sides
of the cage ure rounded off, as indicated at
30 as to ride over this spiing-supporting fin-
ger Woand also to facilitate the drop of the
:age back of the active cage. . '

Thereceiver X located below the discharge-
chute J, is. provided with two receiving-
chambers ¢ £, one for the spent weft-carriers
and the other for the spent cages,

v of Tall

1

|
|
!
|

|

It is pro- | should have as many t

|
!
i
i
|
|
1
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, which re-
ceives the impacet and changes the direction
of the cages as they slide ol from the
delivery -chute, thus causing them to Jand
right side up it the chambor provided for
them.

1t is important that the rages should be
placed the right face down and the right side
I, or, in case this should not be doue, that
the eflectiveness of the feeding mechanism
should he automatically arvested.  One con-
venieut way of necessitating the proper plac-
g of the cages in the magazine is by making
the eages and magazine relatively unsym-
metrieal in a horizontal plane.” This is
shown in Tlig. 2. Phe forward column N of
the outer side of the magazine is made wider
than the rear column O, as clearly shown, so
that while the magazine is wide enough at
Its rear to receive the extreme width of the
cages, (including the outs ardly-projecting
feed Tugs i 4,) yet st the front themagazine is
of lesser width, so that if the attempt is made
to place the cage within the magazine upside
down or wrong end to the
the magazine. If it should be attempted to
turn the cage upside down and wrong side
out, then the cage could not be inserted, be-
cause one of its thread-holders would come
In contact with tho larger column N, and
henee prevent insertion. By reason, there-
fore, of this unsymmetrical rolation between
the cages and the magazine when regarded
horizontally it is impossible to place the -
cages in the magazine except correctly, .

“As a further precaution the feed-lugs are
S0 constructed that if the cages should be.
wrongly placed ‘within the magazine, (as
might be the ease should the front column N
become damaged,) yet no damage could re-
sult; beeause the misplaced cage could not be
actuated by the feeding mechanism. As
llustrated in Figs. 11, 12, and 17, the upper
portion of each feed-lug 4 is rounded away-
both forward and aft, us shown at . Con-
sequently if a eage should be placed upside
down inthe magazine it could not be fed by
the xpring feed-pawls R, since they would
tide 1dly over the lugs in both directions.
As the result there would be no transfer of.
feeted when the misplaced cage became the
active cage, and the loom would then auto-
matically stop by means now well known to
the art, such as those disclosed in the North-
rop patent, No. 529,943, November 27,1894,

It is not necessary that the thread should
be led from the weft-carrier first over a
thread-guide on the cage itself. A substi-
fute construction isshown in Fig. 18, wherein
the tip end of the weft-carrier itself is shown
provided with a notched thread -guide z,
through which the thread can be led on it
way to the front holder G with satisfactory
results; nor is it necessary that each cage
read-holders as there

ages will not fit .
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are weft-catriers. As shown in Figs. 19 and
20, eachi cage need have but a single thread-
holder Z, to which may be secured the threads

of all of the weft-carriors mounted in the
As here shown, however, each thread

cage,
is independently guided to the thredd-

“holder by the thread-grooves at the base of

each feed-lug 4, so that esch thread is defi-
nitely located with respect to its own welt-
earrier when the trarsfer takes place.

. It is obvious that many.changes may be
made in the various festures of this inven-
tion without departing from its main prin-
ciples. For example, each cage could be
constructed so as to carry anyconvenient

- number of the weft-carriors, and although it

20

is important and dasirable that each cage
should hold a plurality of.weft-carriers, yet
some of the advantages of the invention
would still be present 1f the cage was so con-
structed as to hold but a single weft-carrier.

The transferrer may be set in motion by
any, of the well-known mechanisms now
known in the art. Its action may be con-
trolled by the exhaustion of thé running
weft, by the approaching exhaustion of the
running weft, or by & time or pattern mech-
anisn. .

1 claim as my invention— o

1. A -weft-replenishing loom having, in

- combination, a stationary magazine, a hori-

35

zontal guideway beneath said magazine ex-
tending forward thereof,.a stack of superim-
posed cages Testing on each other and sup-
ported on said guideway within said maga-
zing, each of said cages holding a plurality of
weft-carriers, feeding mechanism codperating

- with the lowerrost and nctive cage, a trans-

40

45

50

- zontal-guidewsy beneath said magazine ex-

6

ferrer which automatically transfers the for-
ward weft-carrier in the active cage into
weaving position in the loom, a fixed stop co-
operating with said forward weft-carrier to
register 1% with the transferrer, o connection
between said translerrer and feed niechanisin
to movesaid feeding mechanism in owe direc-
tion, and a cam-actuating restorer to move
said feeding mechanism and the active cage
into the opposits direction. o

. 2. A weft-replenishing loom having, in
combination, & stationary magazine, a hori-

tending forward thereof, a stack of superim-
posed cages resting on each other and sup-

ported on said guideway within said magn-

zine, each of said cages bolding a plurality of
weft-carriers, feeding n-echanism cobperat-
ing with the lowermost and active cage, a
transferrer which automatically transfers the
forward weft-carrier in the active cage into

weaving position in the loom, and means for
automatically actuating said feeding mech-

anism each time the transferrer acts.

3. A weft-replenishing loom having, in
combination, a magazine, & guideway bhe-
neathsaid magazine extending forward there-

848,107

! of, a stack of superimposed cages resting on
i cach other and supported on-said guideway
I withinsaid magazine, eacii of said cages hold-
ing a plurality of weft-carriers, feeding mech-
anisn codperating with the lowermost and
active cage, a transferrer which automatic-
ally transters tie forward weft-carrier in the
‘active cage into weaving position in the loom,
and means for sutomatically actusting said
feeding mechanisni each time the transferrar
acts. .

4. A weft-replenishing loom having, in-
combination, a magazine, & guideway be-
neath. said magazine extending forward
thereof, a stack of superimposed cages rest- $o
ing on each other aund supported on said
guideway within said magazie, each of sgid

i eages holding a'welt-carrier, feeding mechan-
isin codperating with the lowermost and ac- -
tive cage, a transferrer which automaticaliv
transfers o weft-carrier from the uctive cage.
into weaving positionin the loom, and mesns
for automatically actuating said feeding
mechanisi each time the transferrer acts.

5. A weft-replenishing loom having, in
cosibination, a magazine, a plurality of cages
within said wagazine, each of said cages
hokding a plurality of weft-carriers, feeding
mechanism cobperating with said cages, and-
a transferrer which automatically transfers
the cooperatively-located weft-carrier .into
weaving position in the loom.

. 6. A welt-replenishing loom having, i
combination, a magazine, a plurality of
cages each bolding a weft-carrier, feeding
mechanism codperating with said cages, and

a transferrer which automatically transfers a
welt-carrier from the codperatively-located

.cage into weaving position in the loom.

I 7. A weft-replenishing loom having, in
{ combination, a plurality of independent
| cages, each having n eans to removably hold
a weft-carrier at both of its ends, and auto-
anatic means for removing said weft-carriers
from their cages. :

8. A weft-replenishing loom having, in
combination, a plurality of cages each adapt-
ed to hold a plurality of removable weft-cars
riers, and automatic means for removing
said weft-carriers from their cages. - .

9. A weft-replenishing " loom having, in
combination, a plurality of cages each adapt-
ed to hold a re novable weft-carrier, and auto-
matic menns for removing said weft-carriers
froin tieir cages, T ..., 120

10. A weft-replenishing loom having, in'
combination, a guidewsy, a cage holding a;
plurality of weft-carriers and supported on'
said guidewny, said cage having on each side
outwardly-projecting feed-lugs beveled on
their forward faces, two horizontally-sliding
racks geared together on opposite sides re-
spectively of said cage, 5 spring-controlled
pawl pivoted o: epcth rack and adanted to
engage said feed-lugs, said pawls riding idly 130
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over said feed-lugs when moved backwardly
and acting on said lugs to feed the cage when
moving forwardly, a reciprocating trans-
ferrer which. ejects the forward weft-carrier
in said cage, an actuating-link pivoted to
one of said racks, a pin-and-slot connection
between said detuating-link and transferrer
whereby the {ransferrer moves the racks
backwardly on  its weft-carrier-cjecting

‘movement, but has no effect when moving in

the other direction, a restorer to move said
racks forwerd, and a rotary cam to move said
restorer.

1. A weft-replenishing loom having, in
guideway, a weft-carrier cage
supported on said guideway, said cage hav-
ing on each side outwardly-projecting feed-
lugs, two sliding racks moving in unison on
opposite sides respectively of said cage, o
spring-controlled pawl pivoted to each rack
and engnging s:\idI fecd-lugs, said pawls rid-
ing idly over said feed-lugs when wmoved
backwardly and acting on said lugs to feed
the eage -when moving forward} ¥, & recipro-
cating transferrer which ejocts the forward
weft-carrier in said cage, an actuating-link
pivoted to one of said Tacks, a connection be-
tween sald actuating-link and transtecrer
whereby the transferrer moves the racks
backwardly on  its  weft- arrier-ejecting
movement, but has no effect when moving in
the other direction, a restorer to move said
racks forward, and a rotary cam to move said
Testorer. .

12, A welt-replenishing loom having, in
combination, a guideway, o weft-carrier cage
on said guideway, Said eage having out-
wardly-projecting feed-lugs, a shiding rack, a
pawl on said rack engaging said feed-lues, a
translerrer which ejects a weft-carcier in said
cage, means for moving the rack backwardly
at each action of the transferrer, and a ro-
storer independent of said transferrer to
move said rack forward. o

13. A weft-replenishing loom having, in
combination, a lay, an automatically-thread-
ing shuttle, a cage, a support for suid cage, a
welt-earrier held by said cage with its hutt
toward the selvage of:the cloth, a weft-end
holder on the cage between the wft-carrier
butt and the cloth selvage, o thread-cuide
near the weft-carrier tip for the thread on its
way from-the weft-currier to said weft-end
helder, and a transferrer which automatic-
ally transfers said weft-carrier from said cago
into the shuttle on the lay.

14. A weft-replenishing loom having, in
combination, & lay, an automnatically-thread-
ing shuttle, a cage, o support for said eage, a
welt-carrier held by said cage with its butt
toward the selvage of the cloth, a welt-end

holder at the inner side of the cage next the,

cloth selvage, v thread-guide near the welt-
carrier tip for the thread on its way [rom the
weft-carrier to said weft-cnd holder, and a

f
|
!
|
|
|
|
l
|

|
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transferrer which automatically transfers
said weft-carrier from said cage into the shut-
tle on the lay.

15. A weft-replenishing loom having, in

combination, a lay, an automatically-thread-

ing shuttle, a cage, a weft-carrier held by
said eage with its butt toward the selvage of
the cloth, a weft-cnd holder at the side of the
age next the cloth selvage, a thread-guide
near the weft-carrier tip for the thread on its
way from the weflt-carrier to said thread-
holder, and a transferrer whizh automatic-
ally transfers suid welt-carrier from said cage
into the shuttle on the lay. :

16. A welt-replenishing loom having, in
combination, an automatically - threading
shuttle, & cage, a weft-carrier held by said
cage, a weft-end holder at the side of the cage
next “the cloth selvage, and a transferrer
which automatically transfers said weft-cur-
rier [rom said cage into the shuttle.

17. A weft-replenishing loom having, in
combination, a guideway for Wweft-carrier
cages, cach of said cages having a series of
notehes on the lower edge of-its ner side,
means for feeding said cages step by step
along said euidewsy, means lor cjeciing the
weft-earriers one by one from saic cages, an
inclined delivery-chute {or receiving and dis-
chavging the spent cages, and a spring-tinger
engaging said notehes 1o suecession 1q steady
each eage until wholly over said delivery-
chute, .

18. A weft-replenishing loom having, in
combination, a guideway for welt-carrier
cages, means for feeding said cages step by
step along said guideway, means for cjecling
the welt-carriers one by one from said cages,
and an inelined delivery-chute for receiving
and discharging the spent ecages. -

19. A weft-replenishing loom having, in
combination, welt-carrier cages, moans for
feeding sald cages step by step, means for
automaticully cjecting the weft-carriers one
by one from said cages, and means for re-
ceiving and discharging the spent eages.

20. A welt-replenishing loom having, in
combination, weft-carrier cages, means for
awtomatically feeding said cages, means for
attomatically ejecting the weft-carriers from
said cages, and a vecerver for the spent cages.

21 A weft-replenishing loom hav™g, in
combination, a guideway, a cage on said
guideway having feed-lugs, and feed meeh-
anism acting on said ! zs; said hugs being un-
controllable by said fe. ling mechanism if the
cage is misplaced on the guideway. '

22, A weft-replenishing loom” having, in
combination, a guideway, a cage moving
thereon and a brake acting on said cage,

23. A welt-replenishing loom having a
magazine holding welt-carrying cages, said

magazine und cages being relatively unsym-
metrical to obvinte misplacing the cages in-

the magazine
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24. A cage for a weft-replenishing loom
adapted to hold and carry o plurality of
weft-carriers, said cage having a sockef for
the butt of each weft-carrier, a vielding latch
for the tip of each weft-carrier (each socket

-having means to prevent displacement of its

welt-carrier except by a lengthwise move-

ment thereof, involving the yielding of the.

corresponding latch)) a wefi-end holder on
the outer wall of the inner side of the cage
for each wefi-carrier, a gnide on each latch
for the thread on its way from the weft-car-
rier to the proper weft-end holder, and
thread-grooves-in the inner side of the cage
to protect each thread on iis way to its weft-
end holder.

25. A cage for a welt-replenishing loom
adapted to hold and carry a plurality of
wefi-carriers, said cage having a socket for
the butt of each weft-carricr, 8 vielding lateh
for the tip of each wefi-carrier (cach sccket
having means to prevent displacement of its
weft-carrier except by a lengthwise move-
ment -thereof, involving the yielding of the
torresponding lateh,) a weft-end holder on
the outer wall of the inner side of the. cage

for each weft-carrier and a guide on each |
lateh for the thread on its way from the weft- |

carrier to the proper weft-end holder.
28.-A cage for a welt-replenishing loom

“adapted 'to hold and carry a plurality - of

weft-carriers, said. eage having a socket for
the butt of each weft-carrier, a yielding latch

for the tip of ‘each weft-carrier (each socket’

having means to prevent displacement of its
weft-carrier exeept by s lengthwise move-
ment thereof, involving the vielding of the
corresponding lateh,) a wefi-end holder on
the outer wall of the inner side of the cage
for each weft-carrier, and a guide at the weft-
garrier tip for the thread on its way from the
weft-carrier to the proper weft-end holder.
27. A cage for a weft-replenishing loom
adapted to hold and carry a plurality of
welt-carriers, sald eags having a socket for
the butt of each weft-carrier, a yielding
{ateh for the tip of esch welt-carrier, and a
weft-end holder for each weft-carrier.

- 28, A cage for a weft-replenishing loom
adapted to hald and carry a plurality of
weft-carriers having a weft-end holder for
each weft-carrier,

29. A cage adapted to hold and carry a
weft-carrier, said cage having a weft-end

holder on the outer wall of one side, and
thread-grooves in sald side to protect the
thread on its way to its wefi-end holder,

30. A welt-replenishing loom-having, in
comhbination, an

autorratieally-threading

843,107

shuttle, a plurality of spare weft-carriers,
means for feeding sald weft-carriers into

transferring position, weft-end holders be-
tween the weft-carriers and the cloth selwage;

said weft-end holders advancing with their

.respective welt-carriers, and a transferver

whish automatically transfers said weft-car-
riers into weaving position in the loom. ‘

31. A weft-replenishing loom having, in
cornbination, a lay, a plurality of spare weft-
carriers, means for fecding said wefi-carriers
into transferring position, weft-end holders
between said welt-carriers and the cloth sel-
vage, said weft-end holders advancing with
the respective weft-carriers, thread-guides
near the other ends of said wefi-carriers for
the threads on their way from the weft-car-
riers to said holders, said guides advancing
with their respective weft-carriers, and a
travsferrer which automatically fransfers
sald welt-carriers into weaving position in

i the loom.

32 A welt-replenishing loom having, in
*ombination, a plurality of spare weft-car-
riers, means for feeding said weft-carriers
into transferring position, weft-end holders
between the weti-carriers and the cloth sel-
vag :
their respective weft-carriers, and a trans-
ferrer which automatically transfers said
weft-carriers into weaving position in- the
foom. . '

33. A cage adapted to hold and cerry a
weflt-carrier; said eage having a socket for the

butt of each weft-carrier, said socket having |

meens to pernil displacement of its weft-
agrier only by a lengthwise movement there-
of, and 2 yielding latch for the tip of the
weft-carrier, said latch in yielding moving in
a diredtion away from the sockes. '
34. A detachable cage for an automstic
weft-replenishing loom having means to re-
movably hold both ends of & weft-carrier.

35.. & detachable cage for an sutomatic

weft-replenishing loom having means to
grasp and hold a plurality of removable
weft-carriers. : S _

36. A detachable cage for an automatic
weft-replenishing loom having means to
grasp and hold a removable welt-carrier, and
raving also a weft-end holder. '

I witness whereof [ have hereunto siened
my ware in the preseuce of two subscrﬁ)ing
witnesses, :

WALTER FREDERIC ROPER.

Withesses: »
Crane . Drares,
J B Wangss.
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55

o5
w

100

-

0§

Ito



