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No. 843,107 Specification of Letters Patent. Patented Feb. 5, 1907. 
Application filed October 16, 1905, Serial No. 282,950, 

To ? 27 it ?on, it not i? coicef'. 
Be it, known that I, WALTER FREERIC 

ROPER, a citizen of the United States, residing 
at Hopedale, in the county of Worcester and 

5 State of Massachusetts, have invented cer 
tain new and useful improvements in We?t 
Replenishing Looms, of which the following is a specification. 
The object of the present invention is to 

Io substantially relieve the weaver from all at 
tention to the weft-supply of a loom, thus 
placing the management of the weft in the 
same category with that of the warp. 

In accordance with the present invention 
15 the bobbins, cops, or other weft-carriers are suitably placed in appropriate 'cages' 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 

2 o cage is equipped. The loom is provided 
with a suitable magazine of Sufficient capac 
ity to hold enough of the weft-carriers to 
serve the loom for an entire day. In accord 
ance with this invention the loon can be sup 

25 plied with weft-carriers either after the mill 
has shut down for the evening or before it 
starts in the morning, so that the work of the 
weaver in connection with the loor will be in 
no wise affected or disturbed by the supply 

3o ing of weft-carriers to the magazine. The 
loom is equipped with appropriate mechan 
isna, such as is now well known in the art, 
whereby a weft-carrier is automatically 
placed in weaving position in the loom when 

35 ever the condition of the running weft de 
mands. After each transfer of a weft-carrier 
into weaving position has been effected the 
active cage is then fed forward so as to bring 
a second weft-carrier automatically into op 

4o 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 

45 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 we?t-carrier is 

so transferred to the loom to minimize the amount of thread wasted. 

()ue 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 
the same. This figure looks toward the weft 
supply side of the loom. Fig.2 is a plan view. 
IFig. 3 is a vertical section in the irregular 6c. 
plane indicated by the line 33 in Fig. i. Fig. 
4 is a horizontal section intle irregular plane 
indicated by the line 44 in Fig. 1. Fig. 5 is a 
detail vertical section in the plane indicated 
by the line 5 in Fig. 1. Fig. 6 is a vertical 65 
section in the plane indicated by the line 6 in 
Fig. 2. Fig. 7 is a vertical section in the 
plane indicated by the line 77 in Fig. 2. Fig. 
S is a vertical section similar to Fig. 7, show 
ing the transferrer in the act of transferring 7 c 
a weft-carrier into weaving position in the 
loon. Fig. 9 is an under side view of one of 
the cages partly equipped with weft-carriers. 
Fig. 1 () is a top view of one of the cages partly 

: equipped with weft-carriers. Fig. 11 is a 75 
view of the inner side of one of the cages, 
showing the weft-end holders. Fig. 12 is a 
view of the outer side of the cage, partly in 
the vertical section indicated by the 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 Fig. 10. Fig. 14 is a vertical 
section of one of the cages in the plane indi 
cated by the line 1414 in Fig. 10. Fig. 15 is 
a section of one of the cages in the plane in- 85 
dicated by the line 15 15 in Fig. 10. IFig. 16 
is a front, view of one of the cages. Fig.17 is 
a detail section in the plane indicated by the 
line 17 in Fig. 1 1. Fig. 18 is a detail figure 
of the top end of a weft-carrier, showing a 0c 
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 
2020 in Fig. 19. 
The drawings illustrate only a few of the usual features of an automatic weft-replen 

fishing loom. . 
In Fig. 1 the usual cam or low shaft A of 

l the loom is shown, and also there is shown 
IOO 



oted at a. and is held normally uplifted by a 

O 

35 

o 

a suitable fixed vertical magazine H, which 
o 

to 

C into a shuttle 1) in position within the 

be of any height for holding any desired 

upoj) the lower one, and inspection of these 

a reciprocating transferrer B, which is piv 
spring b. (See Figs. 1 and 2.) This trans- : 
ferrer is of a type now well known in alt 
matic weft-replenishing looms, being similar 
in general characteristics to that set forth 
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 weft in the loom it, descends 
and automatically transters a fresh weft 
carrier into weaving position in the loom. 
As is customary in connection with the auto 
matic transfer of a weft-carrier, such as a 
bobbin C, the transferrer has two fingers 
c d, (see Fig. 3.) which act, respectively, upon 
the weft-carrier near its butt and tip, respec 
tively. Fig. 8 illustrates the transferrer in 
the act of transferring a fresh weft-carrier 
contiguous shuttle-box on the lay E, the 
spent weft-carrier being ejected at the same 
time and falling through an opening in the 
lay into a suitable receiving-chambere below, 
as indicated in Fig. 3. In these respects the 
operation of the lopm is similar to that of the 

sent well-known Northrop weft-replen 
ishing loon). - 

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 weft-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 par 
ticularly described. At the time the weft 
carriers are placed in the cages the we?t 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 weft-carrier, as it lustrated 
in Figs. 9, 10, and 17. These cages thus 
fied with weft-carriers are stacked within 

is mounted on a fixed support on a sta 
tionary part of the framework of the loom, 
such as one end of the breast-beam, as illus 
trated in Figs. 1 and 2. This magazine can 

number of the cages, and this is indicated in 
Fig. 1. by breaking off the top of the maga 
zine. Conveniently and desirably the mag 
azine is made of such height, as to Ieceive 
a stack of cages in sufficient number to fur 
nish enough weft-carriers to certainly sup 
ply the loom for an entire day. Figs. 1, 
7, and 8 illistrate two of the weft-carriers 
jocated within the reservoir-chamber of the 
agazine, the upper cage resting by gravity 

rier and tie cloth selvage. 
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figures indicates how any desired number of 
the cages can be stacked upon one another within the magazine. 
The magazine-chamber is open at its bot 

tom and there communicates with a hori 
Zontal guideway for the forward feed of the cages. As shown in Fig. 4, this guideway 
has h;rizontal guides J 3, on which the low 
ermost and active cage rests and by virtue 
of which the active cage spp. the super 
imposed stack of cages located within the 
magazine. The guideway thus constituted 
extends forward beneath the front wall of 
the magazine a sufficient distance to support 
the active cage until all of the weft-carriers 

75 

held by it have been transferred in succession 
to the loom. The feeding mechanism is so 
arranged that the active cage is fed forward 
automatically the distance between two 
successive weft-carriers held by it after each 
transfer 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 is 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 control of the feeding 

This feeding mechanism will 
'The 

mechanism. 
be hereinafter described in detail. 
spent cage exhausted of its weft-carriers is 
fed step by step forward by the action of t; the feeding mechanism until it comes en 
tirely over a fixed delivery-chute K, (see Fig. 
3,) whereupon the spent cage slides down 
ity gravity into a suitable receiving-chamber 
fbeneath. 

It will be noted that during the descent of 
the several cages within the magazine and 
during the forward feed of the active cage 
under the control of the automatic step-by. 
step feeding pechanism each weft-carrier. 
maintains a definite position relatively to its 
weft-end older, so tie at 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 the loom. Another important feature of 
tle weft-end olders is that they are located 

go 

95 

OO 

io 

at the inner side of the magazine-that is to 
say, at the side of the magazine nearest to the 
selvage of the cloth-with the result that 
each weft-end is older is between its weft-car 

Hence wien a 
weft-carrier is inserted into weaving position 
in the loom tiere is a minimum length of 
weft-t read left between tie weft-end older 
and the selvage of the cloth to be cut off and 
wasted. Tris is of importance in the case of 
expensive tread. . 

in describing the details of the improve 

25 
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butt and tip. 
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ments the construction of the weft-cages will 
first be considered, ten the construction and mode of operation of the feeding nechanish, 
then the discharge of the spent weft-cages, 
and finally illustrated modifications will be 
considered. - 

Each cage is composed of two inhalleable 
iron castings g (1, (see Fig. ),) connected to 
gether by a sleet-steel top plate h, (see Fig. 
10,) the top plate and side castings being 
suitably riveted together, Tiere is thus 
formed a strong substantial but lig. t cage 
capable of being readily landled without in 
jury. At its two opposite sides and at the 
exterior it is provided with oppositely-pro 
jecting lugs ii., integral with the side cast 
ings, which coöperate with tie feeding neci 
anism. The top plate his inade in skeleton 
form, as by forming tierein tolesi, wich re 
duce its weight, and at the same time the 
holes near tie sides afford passage for tie 
fingers c, d of the transferrer. The cage is 
suitably formed beneath the top plate to re 
ceive and securely, hold the weft-carriers, 
while at the sanic time permitting their 
ready removal under the action of the trans 
ferrer. Each weft-carrier is held both at 

- - The inner side casting g is pro 
vided with suitable sockets L. L., (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 weft-carriers, as illustrated holding 

35 

so 

45 

65. 

four weft-carriers. Each of these butt-hold 
ing socketsi has an open mouth at the lower 
end to permit the downward discharge of its 
weft-carrier, and it is of appropriate shape to 
receive and hold the butt of the weft-carrier, 
as further illustrated in Figs. 5 and 17. In 
addition each socket has recesses l, into 
which the end:ring m of a weft-carrier fits 
when in place. Tese recesses l l are at op 
osite sides of the socket, and the distance 
etween their lower corners n n is less than 

the najor diameter of t e ring m, Conse 
quently tie butt of the weft-carrier cannot be displaced downwardly except by a slight 
but sullicient endwise movement of tie weft 
carrier to clear the ring m from the recesses 
ll. Tiis effectually prevents any accidental 
discharge or displacement of the weft-car 
riers in the cage. Neverti.eless under the 
force applied by t e transferrer the weft-car 
rier is readily displaced endwise, so as to be 
come freed from these retaining-recesses, the 
manner in wich tie weft-carrier tip is eld 
permitting this endwise movement. Each 
weft-carrier is held by its tip in the cage by a 
pivoted spring-pressed latei M. (Best shown 
in Figs. 12, 13, and 15.) As here shown, 
each late M is pivotally connected near its 
upper end to the cage, and at its lower end it 
is pressed inwardly by a spring. On its in 
ner face each latch is as a circular recess to 
receive the tip of the weft-carrier, as clearly 

3. 

shown in Fig. 15. The inner face of the 
lower end of the latch M is beveled or round 
ed at 0 in Fig. 15, so as to facilitate tie plac 
ing of the weft-carriers in place in tie cage. 
Tie we?t-carriers are readily placed in posi 
tion in the cage. Conveniently a weft-car 
rier butt is first placed in one of tie sockets 
L, and t:e tip is then brougit against the 
beveled end o of the latch, thereby pressing 
the latch back against the tension of its 
spring, so that the tip of the Weft-carrier 
seats in tie recess intended for it. There 
upon tie spring restores the latch to its hold 
ing positioni. As shown in Fig. 13, the latch 
:as side flanges p, which aid in guiding and 
directing the weft-carrier tip into place. 
When the transferrer acts, the latci M 
yields, thus permitting slight endwise move 
inent of the we?t-carrier to free its ring m. 
from the socket-recesses ll, and the weft 
carrier is then thrust downwardly by the 
transferrer into the shuttle beneath, as illus 
trated in Fig. S. 

rv'. - - - - - Te weft-carrier illustrated is one of well 
known construction used in the Northrop 
loom, having the projecting rings m at its 
butt, which enable it to be grasped and held 
by bobbin- olding jaws in the shuttle, as set 
forth in the patent of Northrop, No. 454,807, 
June 23, 1891. 
The shuttle enployed 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 we?t-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-carrier butts are at 
the inner side of the magazine and are hence 
presented toward the adjacent selvage of the 
cloth. These considerations determine the 
location of the weft-end holdiers G on the 
cages. Each cage has preferably as many 
weft-end holders as it holds weft-carriers, as 
illustrated in Fig. 11. The end of the thread 
of each weft-carrier is first led toward the 
weft-carrier tip and thence through an open 
thread-guide of in the latch M, (best shown in 
Figs, 12 and 13,) and the thread is thence led 
alongside the we?t-carrier (see Fig. 9) to the 
inner side of the cage. The thread then 
passes through a notched thread-guide Gn 
the edge of the inner side (1 (see Figs. 9 and 
11) and thence upwardly through a de 
pressed thread-guiding recess S in the outer 
face of the inner side g (see Figs. 11 and 7) to 
the weft-end holder G. This holder, as 
shown, censists of a strip of sheet metal with 
its ends outwardly bent and secured by a 
screw to the outer wall of the inner side, as 
best shown in Figs. 9, 10, and i 1 The end 
of the thread is secured to the holder between 
it and the outer wall of the cage side. The 
purpose of the recessed thread-guides r s is 

7 o 

9 O 
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to enabie the thread to be kept away from 
the edge and wall of the cage, so as to avoid 
any cha?ing of the thread during the occu 
pancy of the magazine by the cage or during 

5 its feed. The thread is thus fully protected 
at all times. The circumstance that the 
thread is led first toward the tip of the weft 
carrier, thence arolid a thread-guide, such 
as g, and thence aiding the weft-carrier to a 

to holder located between the butt of the weft 
carrier and the selvage of the cloth is a naat 
tier of importance. During the transfer of 
the weft-carrier to the shuttle the initial 
movement of the weft-carrier frees the thread 

is from the thread-guide of near the weft-carrier 
tip, this leaving slack the thread extending 
from said thread-guide q to the thread-holder 
G. This amount of slack thread is sufficiant 
to enable the weft-carrier to be deposited 

2O into the shuttle on the lay without involving 
any strain on the thread, hence avoiding 
thread breakage during the transfer. At the 
same time, owing to the location of the weft 
ead holder between the butt of the weft-car 

25 tier and the Selvage of the cloth, there is only 
a short length of thread which is wasted. 
During the entire occupancy of the cage by 
the weft-carrier the weft-end holder goes 
with the weft-carrier and always occupies the 

so same relation thereto until the transfer to the 
loom is made. There is nothing to chafe the 
thread or to cause it to loosen or become 
sack, so that there is no entangling of the 
threads of the different weft-carriers and no 

35 daimage occurs to the threads. 

spent cage is discharged into its receiver all 
of the short, ends of weft left attached to the 

40 cage are carried into the receiver, so that 
there are no loose ends of thread left flying 
about with the possibility of being caught in 
the cloth or by noving parts of the 5. 
In this connection it will be understood that 

45, the loom is equipped, as customarily, with a 
thread-cutter for cutting the weft, between 
the adjacent sely age of the cloth and the 
Weft-end holder after each weft-carrier has 
been inserted into weaving position in the 

So loom. These cages are conveniently sup 
plied with weft-carriers, and the weft ends 
are readily and conveniently secured. This 
work can be done rapidly by help:rs at any 
convenient place in the mill away from the 

55 looms and at small expense. 
Each cage is detachable from the loom, 

... and its retaining devices grasp and firmly 
hold the contained weft-carriers, so that the 
cages can be handled freely and in any posi 

60 tion without danger of accidentially displac 
ing the weft-carriers. 
At any convenient time the loaded cages 

are carried to the looms and stacked up in 
the loom-Image.zines. Each magazine 

55 open 8t, its top and also at its Outer side, as 

At the same 
time when all of the weft-carriers have been 
transferred from the cage to the loom and the . 

S 

ing-link8, into their normal forward position. 133 

racks PP slide in unison through their rack 

848,107 

illustrated in Fig. 2. As illustrated, the 
magazine is composed of sheet metal bent 
into appropriate shape to receive and retain 
the cages lying horizontally. The cages can 
he inserted either through the open top or 
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 
within range of a step-by-step feeding mech 
anism which feeds the cage forward when 
ever the transferrer acts. The feeding mech 

7 o 

75 

anism comprises two horizontal sliding racks 
P P at opposite sides of the magazine- 8o 
support , as clearly shown in Fig. 4, each 
sliding rack P being suitably guided in the 
support, , as shown in Fig. 5. These two 

teeth, (see Figs. , 7, and 8,) meeting with 85 
pinions t at opposite ends of a rotary shaft 
(Q. At its forward end each rack has a 
spring-controlled pivoted pawl R, which is 
adapted to engage the feed-lugs on the 
eage, as shown in Fig. 4. The inner rack P go 
has pivoted to it an actuating-link S, which 
at its forward end has a slot u, (see Fig. 8,) 
into which enters a laterally-projecting pin v 
on an upwardly-projecting arm of the trans 
ferrer B. Normally the transferrer, actuat- 95 
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 S is moved 
by the pin u to the rear, as shown in Fig. 8 to 
thus thrusting both racks P rearwardly 
During this rearward movement the spring 
controlled feeding-pawls R. ride outwardy. 
upon the beveled front faces of the feed-lugs. . . . 
i i 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 
active 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 after the corn 
pletion of the transfer operation, the actuat 
ing-link S and the pawl-carrying racks PP 
are not concurrently restored to their origi 
nal normal position, because the pin v on E. 
transferrer moves idly in the slot u of the ae 
tuating-link S. Consequently the trans 
ferrer moves upwardly freely without being . 
interfered with by the active cage. After 12o 
the transferrer has thus been restored to its 
normal uplifted position a cam u (see Fig. ) 

d 

IIS 

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 125 
of the inner rack P. This cam-actuated re 
storer then acts upon the rearwardly-pro 
jet:ted end of the inner rack P and forces it, 
together with the outer rack and the actuat 
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vided with an elastic builer Y, which re 
ceives the impact and changes the direction 
of fall of the cages as they slide of from the 
(delivery - chute, thus causing the in to land 

During this forward movement of the racks 
their pawls R R feed the active cage one step forward, 
Both the restorer and the actuating-link 

5 S at its slot carry appropriate elastic cush- right side up in the chamber provided for 7c ions, so as to avoid any shock upon the cage- them. 
feeding devices. It is important that the cages should be 
The active cage is limited in its forward placed the right face down and the right side 

movement to avoid overrunning and to leave in, or, in case this should not be done, that 
lo the forward weft-carrier held by it in accu- the effectiveness of the feeding mechanism 75 

rate position beneath the transferrer by a should be automatically arrested. One con suitable upwardly-projecting fixed stop U, yenient way of necessitating the proper plac 
(see Figs. 7 and S) against which the butt of ing of the cages in the magazine is by making 
the leading we?t-carrier comes in contact, as the eages and magazine relatively unsym 

I5 indicated in Fig. 7. This stop is appropri- metrical in a horizontal plane. This is So 
ately located, as indicated by dotted lines in shown in Fig. 2. The forward column N of 

35 and accordingly they drop down by gravity, cages in the magazine except correctly. . do 
thus bringing a fresh weft-cage within reach As a further precaution the feed-lugs are 
of the feeding-pawls. On comparing Figs. 4 so constructed that if the cages shoid be 
and 8 it will be seen that the stack of cages wrongly placed within the inagazine, (as 
drops down entirely back of the feeding- night be the case should the front column N 

4o pawls, so that said pawls do not interfere i become damaged,) yet no damage could re- I c5, 
with the descent of the cages. sult, because the misplaced cage could not be 
The empty cage is fed along forwardly by actuated by the feeding mechanism. As 

the active cage, as indicated in Figs. 7 and S, illustrated in ligs. li. 12, and 17, the upper 
until it is brought wholly over the laterally, portion of each feed-lug i is rounded away 

45 outwardly, and downwardly inclining de- both forward and aft, as shown at Ry. Con- 1 r 
livery-chute K. Thereupon the spent cage sequently if a cage should be placed upside 
slides by gravity down the chute and into down in the magazine it could not be fed by 
the receiving-chamber fbelow. In order that the spring feed-pawls R, since they would 
the spent cage may be held steady until ride idly over the lugs in both directions, 5o wholly above the discharge-chute, a spring- As the result there would be no transfer ef 
finger W is shown in Figs. 2, 7, and S, which fected when the misplaced cage became the 
engages a series of notches on the lower edge active cage, and the loom would then auto 
of the inner side of the cage. These notches matically stop by means now well known to 
are conveniently supplied by the lower the art, such as those disclosed in the North 

55 notched thread-guides', by this time their rop patent, No. 529,943, November 27, 1894. I?o 
office as guides for the thread having been it is not necessary that the thread should 
completed. The leading edges of the sides be led from the weft-carrier first over a 
of the cage are rounded off, as indicated at ac, thread-guide on the cage itself. A substi 
so as to ride over this spring-supporting fin- tute construction is shown in Fig. 18, wherein 

6o ger W and also to facilitate the drop of the the tip end of the weft-carrier itself is shown i 25 

65 and the other for the spent cages. 

the occupancy of its active 

Fig. 4, so that the cage itself can slide by it 
without contact. This registering stop co 
acts only with the leading weft-arrier held 
by the cage. The active eage is further held 
in proper operative position by means of 
spring-brake V, (see Fig. 4.) which is secured 
to the support above the outer guide J, so as 
to coine in contact with and press against 
the outer wall of the outer side of the cage and above the feed-lugs ii. This spring 
brake steadies the active cage throughout 

osition. Each 
cage is thus fed 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 cage no longer affords a sup 
port to the cages above within the magazine, 

cage back of the active cage. 
The receiver X, located below the discharge 

chute J, is provided with two receiving 
chamberself, one for the spent weft-carriers 

It is pro 

the outer side of the magazine is made wider 
than the rear column (), as clearly shown, so 
that while the magazine is wide enough at 
its rear to receive the extrenne width of the 
cages, (including the outwardly-projecting 
feed lugs ii.) yet at the front the magazine 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 cages will not fit : 
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-holde's would come 
in contact with the larger column N and 
hence prevent insertion. By reason, there 
fore of this unsymmetrical relation between the cages and the magazine when regarded 
horizontally it is impossible to place the 

provided with a notched thread guide2, 
through which the thread can be led on its way to the front holder G with satisfactory 
results; nor is it necessary that each cage 
should have as many thread-holders as there 13: 



o 

15 

3. 

are weft-cairiers. As shown in Figs. 19 and 
20, each cage need have but a single thread 
holder Z, to which may be secured the threads 
of all of the weft-carriers mounted in the 

As here shown, however, each thread cage. 
is independently guided to the thresid 
holder by the thread-grooves at the base of 
each feed-lug i, so that each thread is defi 
initely located with respect to its own weft 
carrier when the transfer takes place. 

It is obvious that imany...changes may be 
made in the various features of this inven 
tion without departing from its main prin 
ciples. For example, each cage could be 
constructed so as to carry any convenient 
number of the weft-carriers, and although it 
is important and desirable that each cage 
should hold a plurality of weft-carriers, yet 
some of the advantages of the invention 
would still be present if the cage was so con 
structed as to hoid but a singie 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 the running 
weft, by the approaching exhaustion of the 
running weft, or by a time or pattern mech 
8St. 

I claim as my invention- r, 
1. A weft-repienishing loom having, in 

combination, a stationary Inagazine, a hori 

35 

Zontal guideway beneath said magazine ex: 
tending forward thereof, a stack of superim 
posed cages resting bin each other and stip 
ported on said guideway within said naga 
zine, each of said cages holding a plurality of 
weft-carriers, feeding n:echanism cooperating 
with the lowerinost, and active cage, a trains 

40 

45 

ferrer which automatically transfers the for 
ward weft-carrier in the active cage into 
weaving position in the ioom, a fixed stop co 
operating with said forward weft-carrier to 
register it, with the transferrer, a connection 
between said transferrer and feed in:echanisin 
to imove said feeding mechanism in one direc 
tion, and a cam-aetiating restorer to trove 
said feeding mechanism and the active cage 
into the opposite direction. , 

2. A weft-replenishing loom having, in 
combination, a stationary magazine, a hori 
zontal guideway beneath said nagazine ex 
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tending forward thereof, a stack of superin 
posed cages resting on each otier and Sup 
ported on said guideway within said aga 
zine, each of said cages folding a plurality of 
weft-carriers, feeding 'echanish coöperat 
ing with the lowerin lost and active cage, a 
transferrer which autoliatically transfers the 
forward weft-carrier in the active cage into 
weaving position in the loon, and in eains for 
automatically actuating said feeding in ecil 
anism each time the transferrer acts. 

3. A weft-replenishing loon having, in 
combination, alnagazine, a guideway ie 
neath said magazine extending forward there 
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of, a stack of superimposed cages resting on 
cach other and supported on said guideway 

! within said magazine, eaci of said cages hold 
ing a plurality of weft-carriers, feeding mech 
anis. In coöperating with the lowermost and 
active cage, a transferrer which automatic 
ally transler's tie forward weft-carrier in the 
'active cage into weaving position in tile loon, 
and means for automatically actuating said 
feeding mechanism each time the transferrer 
acts. 

neath said magazine extending forward 
thereof, a stack of stiperimposed cages rest 
ingon each other and Supported on said 
guideway within said magazine, each of said 
eages holding aweft-carrier, feeding mechan 
tive cage, a transferrer which automatically 

into weaving position in the loom, and meins for automatically actuating said feeding 
mechanis: n each time the transferrer acts. 

5. A weft-replenishing loom having, in 
co; it bination, a agazine, a plurality of cages 
within said in agazine, each of said cages 
holding a phurality of weft-carriers, feeding 
mecha this coöperating with said cages, and 
a transferrer wiich automatically transferg 
weaving position in the loom. 

| 6. A we?t-replenishing loom having, in 
combination, a magazine, a plurality of 
cages each holding a weft-carrier, feeding 
Trechanis () coöperating with said cages, and 
a transferrer wiich automatically transfers a 
we?t-carrier from the coöperatively-located 
cage into weaving position in the loon. 

7. A weft - replenishing loom having, in 
} combination, a plurality of independent 
cages, each having in eans to removably hold 
a weft-carrier at both of its ends, and auto 
natic leans for removing said weft-carriers 
from tileir cages. . 

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

9. A we?t-replenishing loon having, in 
combination, a plurality of cages each adapt 
ed to in old a removable weft-carrier, and auto 
imatic means for removing said weft-carriers 
from tileir cages. . . . . . . . 

10. A weft-replenishing loom having, in 
combination, a guideway, a cage holding a 
said guideway, 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, spring-controlled 

engage said feed-lugs, said pawls riding idly 

.." - - - w 4. A weft-replenishing loon having, in 
connbination, a magazine, a guideway be 

transfers a we?t-carrier from the active cage. 

plurality of weft-carriers and supported on 

7 o 
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isin cofiberating with the lowermost and ac 

the coöperatively-located weft-carrier into 
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pawl pivoted to each rack and adapted to 
I 3 o 
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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 actuating-link and transferrer 
whereby the transferrer moves the racks 
backwardly on its weft-carrier-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 
restorer. 

11. A weft-replenishing loon having, in 
combination, a guideway, a weft-carrier cage supported on said guideway, said cage hav 
ing on each side outwardly-projecting feed 
lugs, - 

opposite sides respectively of said cage, a 
spring-controlled pawi pivoted to each rack 
and engaging Sid feed-lugs, said pawls rid 
ing idly over said feed-lugs when moved 
backwardly and acting on said lugs to feed 
the cage when moving forwardly, a recipro 
eating transferrer which ejects the forward 
weft-carrier in said cage, an actuating-link 
pivoted to one of said racks, a connection be 
tween said actuating-link and transferrer 
whereby the transferrer loves the racks 
backwardly on its we?t-carrier-electing 
movement, but has no effect when moving in 
the other direction, a restorer to move said 
racks forward, and a rotary eam to lilove said 
restorer. 

2. A weft-replenishing loom having, in 
combination, a guideway, a weft-carrier cage 
on said guideway, said cage having out 
wardly-projecting feed-lugs, a sliding rack, a 
pawl on said rack engaging said feed-lugs, a 
transferrer which ejects a weft-carrier in said 
cage, means for moving the rack backwardly 
at each action of the transferrer, and a re 
storer independent of said 
move said rack forward. 

13. A weft-replenishing loom having, in 
combination, a lay, an automatically-thread 
ing shuttle, a cage, a support for said eage, ; 
weft-carrier held by sail cage with its butt 
toward the Selvage of the cloth, a we?t-end 
holder on the cage between the we?t-carrier 
butt and the cloth selvage, a thread-guide 
near the weft-carrier tip for the thread on its 
way from the weft-carrier to said weft-end 
holder, and a transferrer which automatic 
ally transfers said weft-carrier from said cage 
into the shuttle on the lay. 

14. A weft-replenishing loom having, in 
combination, a lay, an automatically-thread 
ing shuttle, a cage, a support for said cage, a 
weft-carrier held by said cage with its butt 
toward the Selvage of the cloth, a we?t-end 
holder at the inner side of the cage next the 
cloth selvage, a thread-guide near the we?t 
carrier tip for the thread on its way from the 

two sliding racks inoving in unison on 

transferrer to: 
automatically ciecting the weft-carriers one 

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

15. A weft-replenishing loom having, in 
conubination, a lay, an automatically-thread 
ing shuttle, a cage, a weft-carrier held by 
said cage with its butt toward the selvage of 
the cloth, a weft-end holder at the side of the 
cage next the cloth Selvage, a thread-guide 
near the we?t-carrier tip for the thread on its 
way from the weft-carrier to said thread 
holder, and a transferrer which automatic 
ally transfers said weft-carrier from said cage 
into the shuttle on the lay. 

6. A we?t-replenishing loom having, in 
combination, an automatically - threading 
shuttle, a 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 at tomatically transfers said weft-car 
rier from said cage into the shuttle. 

17. A weft-replenishing loom having, in 
combination, a guideway for weft-carrier 
cages, each of said cages having a series of 
notches on the lower edge of its inner side, 
means for feeding said cages step by step 
along said guideway, means for cickiing the 
weft-carriers one by one from said cages, an 
inclined delivery-chute for receiving and dis 
charging the spent (ages, alld a spring-tinger 
engaging said notches it succession to steady 
each eage until wholly over said delivery 
chuke. w 

iS. A weft-replenishing loom having, in 
combination, a guideway for weft-carrier 
cages, means for feeding said cages step by 
step along said guideway, means for ejecting 
the weft-carriers one by one fron sail cages, 
and an inclined delivery-chute for receiving 
and discharging the spent cages. 

19. A weft-replenishing loom having, in 
combination, We?t-carrier cages, means for 
feeding said cages step by step, means for 

by one from said cages, and means for 'e- 
ceiving and discharging the spent cages. 

20. A we?t-replenishing on having, in 
combination, weft-carrier cages, Incans for 
automatically feeding said cages, means for 
automatically ejecting the weft-carrier8 from 
said cages, and a receiver for the spent cages. 

21. A weft-replenishing loom having, in 
combination, a guideway, a cage on said 
guideway having feed-lugs, and feed mech 
anism acting on said gs, said lugs being un 
controllable by said feling mechanism if the cage is misplaced on the guideway. 

22. A weft-replenishing loo) having, in 
combination, a guideway, a cage moving 
there) and a brake acting on said cage, 

23. A we?t-replenishing loon having a 
magazine holding weft-carrying cages, said 
magazine and cages being relatively unsyl)- 
metrical to obviate misplacing the cages in 65 weft-carrier to said weft-end holder, and a the magazine 
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24. A cage for a weft-replenishing loom 
adapted to hold and carry a plurality of 
weft-carriers, said cage 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 except by a feigthwise move 
ment thereof, involving the yielding of the. 
corresponding latch,) a weft-end holder on 
the outer wall of the inner side of the cage 
for each weft-carrier, a guide on each latch. 
for the thread on its way from the weft-car 
rier to the proper weft-end holdor, and 
thread-grooves in the inner side of the cage 
to protect each till a? of its way to its weft 
end holder. 

25. A cage for a weft-replenishing loon) 
adapted to hold and carry a plurality of 
weft-carrie's, said cage having a socket for 
the butt of each weft-carrier, a yielding atch 
for the tip of each weft-carrier (each sceket 
having means to prevent displacement of its 
weft-carrier except by a lengthwise move 
ment thereof, involving the yielding of the 
corresponding latch,) a weft-end holdier (in 
the outer wall of the inner side of the cage 
for each weft-carrier and a guide on each 
iatch for the thread on its way from the weft 
carrier to the proper weft-end holder. 

26. A cage for a weft-replenishing loom 
adapted to hold and carry a plurality of 
weft-carriers, said cage having a socket for 
the butt of each weft-carrier, a yielding latch 
for the tip of each weft-carrier (each socket 
having neans to prevent, (iisplacement of its 
weft-carrier except by a lengthwise love 
ment, thereof, involving the yielding of the 
corresponding latch,) a weft-end holder on 
the outer wall of the inner side of the cage 
for each weft-carrier, anti a guide at the weft 
&aries' tip for the thread on its way from the 
weft-carrier to the proper weft-end holder. 

27. A cage for a weft-repleinishing loon 
adapted to hoid and carry a plurality of 
weft-carriers, said cage having a socket for 
the bitt of each weft-carrier, a yielding 
atch for the tip of each weft-carrier, and a 
weft-end holder for each weft-carrier. 28. A cage for a weft-replenishing loon 
adapted to hold and carry a plurality of 
weft-carriers having a weft-end holder for 
each weft-carrier. . 

29. A cage adapted to hold airl carry a 
weft-carrier, said cage having a weft-eind 
holder on the outer wall of one side, and 
thread-grooves in said side to protect the 
thread on its way to its weft-end holder. 

3). A we?t-replenishing loor - having, in 
coniination, all at it of a fically-threating 
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shuttle, a plurality of spare weft-carriers, 
means for feeding said weft-carriers into 
transferring positio: , weft-end holders be 

said weft-end holdiers advancing with their 
respective weft-carriers, and a transferrer 
which automatically transfers said weft-car 
riers into weaving position in the loon. 

31. A weft-replenishing loom having, in 
combination, a lay, a plurality of spare weft 
carriers, means for feeding said weft-carriers 
into trailsferring positioi, we?t-end holders 
between said we?t-carriers and the cloth sel 
vage, said weft-end holdiers advancing with 
the respective weft-carriers, thread-guides 
Jnear the other ends of said wefi-carriers for 
the threads on their way from the weft-car 
riers to said holders, said glides advancing 
with their respective weft-carriers, and a 
transferrer which automatically transfers 
saici weft-carriers into weaving position in 
the loon. - 

32. A weft-replenishing loon having, in 
co; ; bilation, a plurality of spare weft-car 
riers, Jeans for feeding said weft-carriers 
into transferring position, weft-end holders 
between the weft-carriers and the cloth sel 
vage, said weft-end holders advancing with 
their respective weft-carriers, and a trans 
ferrer which automatically transfers said 
weft-carriers into weaving position in the 
loom. 

33. A cage adapted to hold and carry a 
we?t-carrier, said cage having a socket for the 
butt of each weft-carrier, said socket, having 
in eans to periait displacement of its weft 
carrier only by a lengthwise movement there 
of, and a yielding atch for the tip of the weft-carrier, said atch in yielding moving in 
a direction away from the socket. 

34. A detachalle cage for ai) automatic 
weft-repleishing loor having means to re 
movably hoid both ends of a weft-carrier. 
35. A detachable cage for an at Etonnatic 

weft-replenishing loom having means to 
grasp and hoid a plurality of removable 
weft-carriers. 

36. A detachable cage for an autonatic 
weft-replenishing loon having means to 
grasp aid hold a reinovable weft-carrier, and 
having also a weft-end holder. 

in witness whereof i have hereunto signed 
inly are in the presence of two subscribing 
witnesses. 

WALTER FREDERC iOPER. 
Witnesses: 

'i,A1E i. 3RA PER, 
J. E. WAI, E: ER. 

5. 

tween the weft-carriers and the cloth selvage, 
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