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UNITED STATES PATENT OFFICE. |

RANDOLPH CROMPTON AND HORACE WYMAN, OF ’WOROEbTER

MASSA-

CHUSETTS, ASSIGNORS TO THE CROMPTON & KENOWLES LOOM WORKS
OF SAME PLAOE AND PROVIDENCE, RHODE ISLAND

LOOM.

SPECIFICATION forming part of Letters Patent No. 600,490, dated March 8, 1898.

A"p'plicéui;ion filed 'Aug'ust 2 ,'18'9 7, Serial No, 646 , 743,

‘(No model.)

To all whom it may concern:

Be it known that we, RANDOLPH CROMPTON
and HORACE WY\IA*J of Worcester, county
of Worcester, and State of Massaehusetts,
have invented an Improvement in Looms, of
which the fellowing deseription, in connec-
tion with the accompanying drawings, is a

specification, like letters and figures on the

drawings representing like parts.
This invention has for its object the pro-
duction of a novel loom by which when the

| ﬁlling i1s broken or at fault in the shuttle used
 that the absence of the filling in the shed will

immediately call into operation the devices
which will supply upon the race of the lay a
spare shuttle. This spare shuttle in this our

- present invention while the loom is running

20
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~ shuttle-feeding device has been moved for-

30

properly is supported upon a suitable feed-

ingdeviceheld in its inoperative position near
,the breast-beam, and as soon as the filling
- fails and the fmled shuttle gets back into 1ts

running shuttle-box the l&tter is Jifted into
1ts in(}pemtive or abnormal position, so that
the failed shuttle may be discharged through
the open side of said running shuttle boxz:

but prior to the 11ft1nn' of the said running
shuttle-box into its 1n0pela131ve postition the

ward toward the advancing lay and has en-
tered, preferably, a feedmfr cell connected
with the under Slde of the running shuttle-
box, so that said shuttle-feeding dewce 1S

raised positively with the running shuttle-

35

box until the spare shuttle carried by it is put
at the level of the race of the lay, when the
spare shuttle is immediately picked or shot

from the shuttle- feeding device onto the race
of the lay.

- tle so put upon the race of the lay returns

40

the running shuttle-box, its failed shuttle
having been discharged fr om 1t, drops into its
oper extwe position to receive on its return
stroke the spareshuttle just put upon the race
of the lay, that shuttle continuing to run and
weave 80 long as the filling is mtaet The
running shuttle-box in 131118 instance of our
1nventlon has attached to it a box-rod, and

sald box-rod is raised and lowered by suitable

" box- rod or shuttle-box shifting or moving de-

50

vices. The time of operation of the bOX-—IOd-—

J

Before, howevel the spare shut-

shifting device may'be detél ‘mined Wholly by
or thronn'h the action of the filling-fork, it

‘being opelated only after the failure of the

filling in the shed.

The particular features in which our inven-
tion consists will be hereinafter more fully
described, and designated in the claims at the
end of this specification. .

Figure 1 is a left-hand end view of a sufii-
cient portion of a loom with our improve-
ments added to enable our invention to be
understood, the shuttle-box guideway and the
running. shuttle-box being in section. Kig.
2 18 an enlarwed detail of the running shut-—
tle-box demched from the lay, the dotted line
showing a part of the shuttle-feeding device
in its operative position in the feeding-'cell of
the running shuttle-box. Fig. 3 is a detail
showing the guide for the lever of the spare-
shuttle- feedmu* device. Fig. 4 is a sectional
detail showmﬂ‘ the running shuttle box lifted

535
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into its a,bnﬂrmal or 1n0pelatwe position, it

showing the spare-shuttle-feeding device in
the feeding-cell of the running shuttle-box.
Fig.5isa detailin top or plan viewshowing the
positioning device for the spare shuttle and
the spare-shuttle-feeding device under it in
position to receive a shuttle as represented in
dotted lines in that figure. FID‘ 5*is a section
to the right of the dotted line 332, Fig. 5. Fig.
6 shows the filling-fork mounted on the breast-

75
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beam and partof the filling-fork-operatingde-

vice. Fig. 7 isa partial front elevation of the
loom. Fig.7*showsthesliding gear detached
from the shifting shuttle-box mechanism.
Fig. 8is a detailshowing partof thelay and its
attached slotted mouthpiece;

ing the shuttle-box-shifting mechanism. Fig.

10 shows a top view of the shuttle-box guide-

way and part of the lay and reed, the latter
being in horizontal section; Fig. 11, a de-

box 0111deway and part of the lay. Fig. 12

is a detail in plan view to show the laemlon_
of the stud for holding the free end of the =

spare-shuttle thread.

The loom-frame A, the breast-beam A% the

lay A®, its raceway AS the shuttle-box ﬂ'ulde-

Fig. 9, a detail
to the right of the dotted line «° Fig. 1, show-

tail showing the inner side of the shuttle-

way A‘* the lay rock- sha,ft D=, the crank—shaft m
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B, ‘the links B’, connecting it with and to vi-
brate the lay; the gears B3and B, (represent-
ed only by dotted lines, ) the gear B? being fast
on the crank-shaft and the gear B* fast on

the cam-shaft B*;
on the end of said cam-shaft and engaging at
intervals the tooth 3 of the leg f* of a ehdmﬂ'
toothed gear f* (represented in detail in Flﬂ‘

7* and in end view in Fig. 1) to start the shaft
8, said. leg entering a notch in a partial gear
s 'fast on said shaft 3, it having at its end a
crank-pin €5, which is adjustably connected
by a link ¢° with one end of a lever &%, piv-
eted at e and having at its other end a link
e*, pivoted on a stud b°, extended from a col-
lar on the box-rod D5; the lever. el?, pivoted
at e and adapted to be moved at proper times
by a lever f¢, pivoted at €%, to thus slide the
said sliding toothed gear f % in order that the
said crank-shaft ¢® may be moved intermit-
tingly for a half-rotation and be then stopped,
and again moved for a half-rotation and
stopped, such movement of said shaft effect-
ing theraising of the running shuttle-box and
thenitslowering, and the pickerguide-rod A®,

the picker A’ it being adapted to slide in the
slot A” of the shuttle-box guideway, are and

may be all substantially as shown in our ap-
plication, Serial No. 646,742, filed August 2,
1897, so need not herein be further described.
Herein the running shuttle-box o (see Fig. 2)

has ears o/, whlch enter and slide in grooves
- of said guldeway, and said running shu‘nt.le- |

box has abinder a?, acted upon bya spr’ing ax.

The running shuttle-box herein shown has
added to its under side a cross-bar a?, leav-
ing between it and the under side a® of the

-running shuttle-box what we have denomi-

40

- nected with the shelf a* by a finger o', leav-

like passage af,
through which the spare .shuttle to be sup-

nated a ‘‘feeding-cell” @’, the inner end of
said cell (see the. right of Fig. 2) being con-

ing an open end or loop -

~ plied to the race of the lay is passed at the

50

proper times onto the said lay.
The picker may be actuated in any usual

or suitable manner by any usual or suitable .
picker- -stick C°—such, for instance, as com-

mon in the applle&tlon referred to.
A shuttle is supplied to the race of the ley

through the open-end passage o’ of the feed- |
ing-cell when the running shuttle-box isin its

| 1110pemtwe or abnormal position, (shown in

55
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Fig. 4,) and in such position it will be under-

stood ﬁhat the bottom ¢?of the running shut-

tle-box has been lifted flush with the Lop bar

aof theshuttle-box guideway, said bar form-

- thereby permit the discharge through said

open side of the shuttle in whleh the filling

m, located at the loom side.
The box-rod D¢ is passed through a suit-

the mutilated gear G, fast.

il
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rock-shaft D? of the lay, by a suitable set-
secrew a5, and at or near its lower end the
said box-rod is provided with two suitable
studs 6 and 0% said studs being in this pres-
ent instance of our invention extended from
a, knuckle or sleeve &', held in place between
two nuts 2 3.

‘The stud b? has connected to it the link e?,
which is joined to the front end of the box-
lever e® before referred to, this latter lever
and its operative parts before described, in-
cluding the link €%, erank-shaft €%, and means
to rotate the same intermittingly, constitut-
ing box-rod or shuttle-box shitting mechan-

ism to raise and lower the shuttle- boxee and

spare-shuttle feeder, to be described, and in-
stead of the peculiar shifting mechanism
herein referred to we may use any other well-
known shifting mechanism capable of oper-
ating the lever ¢° or other usual connection
attached to the box-rod to impart movement
to said box-rod up and then down and leave
the same at rest until the filling again fails

in'the running shuttle-box.

The stud 1% is used to connect the spare-
shuttle-feeding device with the box-rod, so
that it may be raised and lowered with it,
said spare-shuttle feeding device as repre-
sented in this present invention being com-
posed of a lever b% having at its upper “end a
shelf or carrier b5 which may have at one
edge one or more hps b%. At the rear side of
said shelf we have mounted a pusher 67, to be
described, it alsoacting at times as a binder.

| This lever b* has at one side a roller or other
stud b8, and said lever may have connected

with it below said stud a wedge-shaped block

[ 99, said lever being free to play back and forth
| in a slot bYW of a ﬂ'mde b1?, said guide being ad-
justably attached by suitable bolts 2313 to a
stand b'%, connected with the loom side. |

In Fig. 1 the spare-shuttle feeding device
is represented in its inoperative position, and

| it will be seen that the lever b6* is held back
i in the slot of the said gnideway with the

wedge-shaped projection b° below the under
side of said guide by a spring 0%, connected

with a part of the loom side and with a pin
| on the said lever, said spring holding said le-

ver and spare-shuttle feeder in its inoperative
position.

The pusher or binder b7 is carried by arms
¢, mounted upon asuitable pivot orrock-shaft

c¢', located below the shelf or carrier §°, said
rock-shaft having a second arm c?, to which
is jointed a link ¢2, the lower end of said link

rock-shaft D> -
The shuttle-box D*v;udew.a;},r has attached to
it by a suitable bolt 60.a downturned projec-

i tion cb, it coOperating with the roller or other

| stud b6° of the lever 4* and constituting what
hasfailed,said shuttle being discharged there-

from onto a suitable failed-shuttle reeeptacle

is herein denominated as a ‘‘locking devwe”
for the shuttle-feeding device.

The filling-fork ¢" is pivoted upon a filling-
fork slide-bar or carrier ¢®, which may be of

75
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| being attached to an arm ¢, fixed to the lay
ing the top of the picker-slot A’, and in such --

pee1t10n of the running shuttle-box its open .
side a'® is fully e:x:pesed and uncovered to

125

I30

able hole in a box-rod guide b, fast upon the | any usual or eultable constr uction, it being
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- adapted to slide or move transversely on the | lay goes forward, and in its downward move-

breast-beam, it being herein shown as moved
in a guideway ¢’, secured to said beam, and
when the filling-fork is not tipped by the
presence of filling in the shed the said filling-

fork slide will be moved backwardly, as will

be described, the backward movement of said

- slide-bar acting upon an arm c% fixed to a

IO

IS

20

rock-shaft ¢'*, extended across the loom from
one to its other side, turning said rock-shaft
and causing an arm ¢ connected therewith
to be moved toward the left in Fig. 1, said

arm 1n its movement acting through a link
¢, connected to the lever f° pivotedat e, to
‘turn said lever, causing it to act upon and
turn the lever ¢, thus shifting the sliding

gear referred to to put its tooth 3 on the leg
f?inline with the gear G to immediately start

in motion said shaft € it in its rotation im-

mediately causing the box-rod to be started
upwardly. 'The box-rod is started in its up-
ward movement at that forward beat of the
lay next following the operation of the filling-
fork due to the failure of the filling, and with
it is also started thelever b* of the spare-shut-
tle-feeding device, and in its rising movement
the wedge 0” of said lever acts against the in-

~ ner end of the slot in the guideway b2, caus-

30

ing said lever to be moved toward the for-
wardly-moving lay, so that the projecting
shelf or carrier of the shuttle-feeding device

~enters the feeding-cell under the running

45

shuttle-box and places the spare shuttle in

sald cell, and at the same time the roller or
other stud 6° of the lever b* passes behind the

locking device ¢’ and locks the feeding device

firmly in place with the running shuttle-box,
(see Fig. 4,) this all happening substantially
as the lay arrives at the end of said second
forward stroke. While the shuttle-feeding
device with its shuttle is so released that the
feeding device enters the feeding-cell of the
running shuttle-box, the lay goes back, and
the box-rod is then further raised to put the
running shuttle-box in its inoperative posi-
tion and permit the failed shuttle therein to

~ be discharged from the rear open side of said

50
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running shuttle-box, and at the same time the
spare-shuttie-feeding device, it lying in the
said feeding-cell, is put into proper position
with relation to the raceway of the lay to en-
able the picker at its next stroke to act and
throw the spare shuttle from the spare-shut-
tle-teeding device and the feeding-cell onto
the race of the lay, it being understood that
the failed shuttle, as soon as the weft-fork
operated at the opposite end of the loom to
start the movement of the box-rod-shifting
mechanism, came backinto the running shut-
tle-box, so that said runrning shuttle-box,
when it was elevated into its inoperative po-
sition, as just described, contained said failed
shuttle ready to be discharged. The spare
shuttle having been thrown from the shuttle-
feeding device and feeding-cell at the said

backward movement of the lay, the said box-

rod 1s quickly lowered, this being done as the

ment the roller or other stud 0% passes out
from its engagement with the locking device,
and the spring 6% immediately assumes con-
trol of the lever 6%, again putting the spare-
shuttle-feeding device in its inoperative po-
sition, leaving the running shuttle-box at the
level of the race of the lay, so that as the lay
1s next moved backwardly the spare shuttle

just thrown upon the race may be received

1n sald running shuttle-box.

Herein it will be noticed that the box-rod-

shifting device is not controlled as to its

movements by or through a pattern mechan-

18m, norisit controlled asto its time of move-

ment by or through the movement of the box-

rod or device carrying the spare shuttle, but

1s controlled directly by or through the filling-

fork and the movement of said fork after the

failure of the shuttle to leave filling in the

shed. |
We believe we are the first to control the

time of starting and stopping the movement

of the box-rod-shifting gearing entirely by or
through the filling-fork, and therefore thisin-
vention 1s not-limited to the exact means
herein shown for effecting such control; but
instead we may employ any other usual or
well-known suitable mechanism, as it will be
obvious that the connections between the fiil-
ing-fork and the box-rod or shifting shuttle-
box mechanism may be variously modified
with only the skill of the mechanic and with-
out the exercise of invention. .

We have attached to the end of the loom a
shuttle-positioning device H, it consisting, es-

sentially, of a bar having two extended arms:

v, having inelines &', upon which may rest
the tipsof a spare shuttle.
lines in F'ig. 5.)

(Shown by dotted
Sald shuttle may be laid by

75
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hand upon the shelf or carrier &° of the spare-

shuttle-feeding device when the latteris held
stationary, as shown in Fig. 1, in its inopera-
tive position, and in such position the pusher

b? stands between the said arms and nextthe

spare shuttle at its side nearest the breast-
beam. . S
YWhen the spare-shuttle feeder is raised and

moved to the left in Fig. 1 to be coupled with

110

and moved with the lay, the change of posi-

tion of the lever b* causes the link ¢? to turn
the rock-shaft ¢’ and move the pusher, so that

1t acts against the said spare shuttle and
pushes it in advance of it into the open space

a’, constituting the receiving-cell. .
The filling-fork is herein shown as located
at that end of the loom opposite where the
spare shuttle is supplied to the shed, and this
filling-fork is herein shown as operated by
novel mechanism in anovel manner. Forin-

stance, we employ to reciprocate the filling-
tork an operating device shown as a slide-bar
d, it having an adjustable end d’, provided

with a heel d?, which enters and slides in the
open inner end of the stand ¢’, in which the -

filling-fork slide works, (see Fig. 6,) said heel
- constituting asupport for the outer end of said

120 - -
I2§5
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ehde bar and preventing lateral movement |

thereof in the direction of the length of the
breast-beam. This bar is shown as deriving
its sliding movementfrom a cam d®on the cam-
shait, said bar,as represented, being forked at
its lower end (See dotted lines, Flﬂ' 1) to em-
brace the shaft B? and a roller or other stud

 d% carried by said bar, enters and is acted

- upon by said cam to move the bar.
10

61 of the filling-fork in case said fork is not
tipped by the presence of filling in the shed.

~ The bar has a projection ds, which normally

20

stands under the breast—be&m and prevents
the free end of the bar rising too high. The

adjustment of the end d' on the said bar en-
ables the position of the said operatingdevice

to be adjusted to a nicety to the tailpiece in

its normal position. When the bar d acts 1o
move the filling slide-bar outwardly in said
stand, the rock-shaft ¢** (see Fig. 1) is turned,

as desembed to change the posmon of the
sliding fork f s and so start the upward move-
ment; of the box-rod, and the shape of the
said cam d? is such as to retain the said bar
in its forward position, with its end d° in en-

~wgagement with the tail of the filling-fork, thus

30

35

keeplnn‘ the said filling-fork from returmnn* |

into its normal pOSltlon until after the shut-
tle-box-rod-shifting mechanism has been op-
erated sufficiently 130 lift the running shuttle-

box and put the spare-shuttle feeder under
it, and about as the layis completing its for-

ward movement and the spare-shuttle feeder
is beinglocked to the running shuttle-box the

slide, so that it again comes into its normal

40

posmon under the action of the spring d® (see
Fig. 7) on said rock-shaft c'® (see Fig. 1) as
the lay next goes back. The 1eturn of the

filling-fork Shde or carrier into its normal po-

45

S1t10n enables said rock-shaft to effect the

turning of the lever f®in the opposite direc-

tion to cause the tooth 3 of the leg 12 to be
put out of the range of movement of gear G
and cause the shdmo' fork f° to be agailn

- changed in position to leave the shaft e® at

50O

rest aud the box-rod down, with the running
shuttle-box in its operatwe position.
Inourother application thesliding fork had
two legs, each leg having a tooth, but herein
we have dlspensed with one of sald legs, and

- we put the tooth 4, (see Fig. 1,) which in our

55

other application was on one of said legs, di-

‘rectly onto the gear 3, and asa result of such

- change the S&ld gear f 3 is rotated a half-ro-

60

tatlon and the tooth 4 enters the space be-
tween ‘the two series of the teeth of the gear
G, and the gear f° and shaft e¢® remain at Test

| for an mstant until the second series of teeth

65

of the gear G meet the tooth 4, when the gear

f3and shaft ef are again given a semiroMtion;

the tooth 3 having been put into its inopera-
tive position, Fw 9, letting the second series
of teeth of gear G run out of mesh with the

The free.
~extremity or toe ¢° of the said operating de-
-vice is shaped to meet the downturned heel
cloth between the usual temples.
| between the spare shuttle and the said stud

: shuttle feeder,
cam enables the bar to free the filling-fork |

placing the tooth 3, and then the said gear f*
remains at rest untll the filling-fork is again
moved by the f&llure of the ﬁlhnﬂ'

The mouthpiece g' at that end “of the lay
nearest the running shuttle-box is slotted, as
at g, (see Fig. 8,) for the passage of the fll-
ing- thread , connected with the bobbin 1n

the spare shuttle the outer end of said filling-

thread being eauwht (see Fig. 12) on a suit-

ablestudor post g°, fixed to the loom-frame or
to the breast- beam and extended over the
The filling

is extended over a rest ¢g°, which rises from
one of the arms of the spare-shﬂttle-position-
ing device, (see Figs. 5 and 5%,) said rest
SUppOI"DIDD‘ said ﬁlhnﬂ‘ at a proper helght
to aid it in its entra,nee into the slot g* of
the mouthpiece. When the spare shuttle is
thrown from the spare-shuttle feeder onto the
race of the lay, the filling between the said

shuttle and its held outer end passes through

the Opemncr a® of the receiving-cell and the
slot g® of the mouthpiece, and the shuttle
enters the shed, leaving, however, theend of
the filling yet connected tosaid stud and ex-
tended therefrom to the selvage of the fabric
being woven, and said filling is thus laid or
presented on the top suile of the cloth being
woven, as shown at ¢° so as to pass readﬂy
through the usual temple T (only partially
shown in Fig. 12) along with the cloth, said

projecting end bemﬂ'thereaftel broken off by
-hand or otherwise.

The lips b° at the inner
edge of the shelf or carrier b° of the spare-
as the latter is put under the
running shuttle-box to enable its spare shut-

“tle to be' thrown onto the race of the lay, en-

ter spaces g* at the inner face of the shuttle-

70
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box gmdewey at each side of the alining-

plate ¢, fixed to the inner side of said ﬂ'mde-

way a,nd adapted to receive against 1t the

rear side of the shuttle to be threwn onto the
raceway, the face of said plate being sub-

stantially in the same vertical plane as the

faces of the dents of the reed * and alining
any shuttle going onto the race of the lay.
This alining-plate is necessary, because the
running shuttle-box has not, as heretofore,
any Vertlca,l side wall aﬂ'amst which the side
of the shuttle may be put in alinement with
the face of the reed-dents before the sald
shuttle is struck by the picker to throw it
across through the shed.

The shelf or carrier 0° (see Figs. 1 and 5)

is considerably wider than the spare shuttle

in eross-section, and the spare shuttle rests

on the outer portion of said shelf, as in said
figures, when the spare-shuttle feeder is in
‘its inoperative position, and at such time the

pusher stands at an inclination, the lower
edge of theshuttle resting against said pusher;

but when the spare-shuttle feeder is started
upwardly with the box-rod after the failure of

the filling in the running shuttle-box the link

¢®, held down at its lower end by the lay

teebh_ot‘ the gear 13 at the space left by dis- ! rocker-sheft, causes the pusher to be turned

I1CQ
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120
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to act against the shuttle, and the said pusher |

is put into substantially upright position, and
the lips 6°, extended from said shelf, enter the

spaces ¢’ 'at the end of the a,llumﬂ'-plete q°,

and the pusher then acts on the said shuttle
as a binder to put said shuttle closely against
the said alining-plate, so that it may be di-
rected properly onto the ley for a proper
straight flight.

The 111ve11t1on herein shown and described
is not in all cases limited to the particular

construction shown for the operative parts,

and while we have herein deseribed substan-
tially all the parts of a fully operative loom
it will be understood that the use of less than
all the parts shown and described is within
the scope of our invention as designated in
the claims covering operative combmetlens
of on]y a part of said devices, and our inven-
tion in all the minor details meludes the use
of any well-known mechanical equivalents.

‘The shuttle-box at the opposite end of the
, Inay be of any usual or
known character.

Having described our invention, what we

claim as new, and desire to secure b} Letters |
‘Patent, is— |

1. In a loom, the following instrumentali-
ties, viz: a lay, arunning shuttle box guided
VBI‘LIC&H}T and movable therew ith from its op-
erative into its inoperative position and vice
versa; a spm*e-shuttle feeder normel]y held
stationary in its inoperative poswlon during
the regular movements of the layin weaving;
box- shlftmﬂ* mechanism, and connections be~
tween said ehlftmﬂ' meeha,msm and said run-
ning shuttle-box and spare-shuttle feeder to

eutemameelly and simultaneously raise and

lower said running shuttle-box and spare-
shuttle feeder, subemnmelly as deseribed.
2. In a loom the following instrumentali-

_1316‘: viz: a lay; a running shuttle box verti-
cally movable thereon from its operativeinto

1ts inoperative position and vice versa; a
spare-shuttle feeder normally held Stetlonfwy

in its inoperative pOSIthIl durmﬂ' the regular
movements of the layin weaving

: box- sh ift-
ing mechanism, and connections between sald
ehlftmﬂ' mechanism and said running shuttle-
box and spare-shuttle feeder, to eutomat-
Ieelly and simultaneously raise and lower said
running shuttle-box and spare-shuttle feeder,

~ and means to effect the locking of said spare-
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shuttle feeder to the lay When sald feeder is

In its operative position, substantially as de- |

‘SCI‘Ibed

. In a loom, the following instrumentali-
tles viz: a ley, & running shuttle box verti-
_ee,lly movable therein from its operative into
1ts inoperative position, and vice versa; a

spare-shuttle feeder normally held stationary
1n 1ts inoperative position durmn‘ the regular
motions of the lay in weaving; a positioning
device for a spare shuttle; be‘{ shlftmo' mech-
anism, and connections between said shlftlnn'
meehemsm and said running shuttle-box and

spare-shuttle teegle_r to eutom%t_leelly and si- |

loom side;

move

o

multaneously raise and lower said running

shuttle-box and spare-shuttle feeder, and
means to lock said spare-shuttle feeder 60 the
lay when said feeder is in its operative posi-
tion, substantially as described.

4. In a loom, the followmﬂ mstrumenteh- |

ties, viz: a ]a,y, a running shuttle box verti-

' a,lly movable thereon from its operative into

1ts inoperative position, and vice versa, said
running shuttle-box being open at 11:S rear
side for the passage therethl‘ou gh laterally of
its shuttle; a shuttle-receiver loceted at the
a spare-shuttle feeder normally
held statmnery in 1ts inoperative position

duringthe regular running of the lay in weav-

ing; box-shlftmwmeehamsm and connections
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between said box shifting mec,h anismandsaid -

running shuttle-box and spare-shuttle feeder
to autometwel]y and simultaneously move
sald running shuttle-box and spare-shuttle
feeder in unison, means to move the spare-
shuttle feeder to meet the lay, and means to
lock the said spare-shuttle feeder to the lay
when said feeder is in its operative position,
substantially as deseribed. |

5. In a loom the following mstrumentall_
ties, viz: a lay, a shuttle-box wmdewey, 4 run-
ning shuttle-box guided in said guideway and

open at one sule for the passage laterally

therethrough of a failed shuttle, a failed-shut-
tle receiver, a spare e-shuttle feeder normally
held in inoperative position, box - shifting
mechanism, and connections between said

shifting meehenlem, and said running shut-
tle- box and spare-shuttle feeder, to automat-

1cally and simultaneously raise and lower said
running shuttle-boxand spare-shuttle feeder,
and means to effect the locking together of
sald  running shuttle-box and spare-shuttle
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feeder when in their elevated posnwn sub-

stantially as deseribed.

6. In a loom the followmn" 1nst1'umenta,11- |

ties,viz: alay, arunning shuttle-box mounted

therein, a box-rod Opemtively connected with

said running shuttle - box, a spare -shuttle

feeder pivoted on or with relation to said box-
rod and normally held in its 1110pe1‘at1ve po-

sition, and means to lift said running shuttle-
box and Speremshuttle feeder in unison after
failure of the filling in the shuttle of the run-
ning shuttle-box, subst‘mtlally as described.
7 In a loom, the following instrumentali-
ties, viz: a ]ey*, a running Shuttle box verti-
'ea,lly movable with relation to said lay from
its operative into its inoperative position, and

vice versa, said shuttle-box having one side

open for the discharge therethrough laterally
of its shuttle; a box rod eonneeted with said
running shuttle-box; a spare-shuttle feeder
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plvoted on or with relation to said box-rod

and normally held in its inoperative position
stationary with relation to the lay; means to
sald running shuttle-box and spare-
shuttle feeder in unison for the discharge of
theshuttle from the running shuttle-box, sub-
stantially as described. |

‘8. The spare-shuttle feeder eemposed of a
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lever having a wedwe-surfdee, and having at | its operative intoits inoperative position, and

1ts top a shelf or carrier provided at one edﬂ'e

with a binder, combined with a guide in which
the said lever is free to be slid up and down
and means to move said lever in qaad guide,
substantially as described.

9. In a loom the following 1nstrumental1—

ties,viz: alay, a runningshuttle-boxmounted

therein, a box-rod operatively connected with
said running shuttle-Dbox, a spare - shuttle

feeder consisting of a lever pivoted on or with

~ relation to said box-rod, and having a shelf

~ and means to move said spare-shuttle feeder-
toward the lay as the box- rod rises, substan-

20

therei-n, a box-rod Opera_tivel'y connected with -

30

or carrier, said spare-shuttle feeder being nor-
mally held in its inoperative position, com-

bined with means to lift said running shut-

tle-box and with it said spare-shuttle feeder,

tially as described.
10. In a loom the following msl:rumentah-
ties,viz: alay,arunning shuttle-box mounted

said running shuttle-box, a lever piveted on

or with relation to said box-rod, and having
a spare-shuttle shelf or carrier normally held .

in its inoperative position, combined with
means to lift said running shuttle-box and
with it said lever and said spare-shuttle shelf
or carrier, means to raise and movesaid lever
toward said advan cing lay as the box-rod rises,
and means to lock the s_pare-shuttle shelf or
carrier to said lay and retain: it there while
sald spare shuttle is put onto the lay,substan-

- tially as described.
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11, In a loom the followmg instrumentali-
ties,viz: alay, arunning shuttle-box provided

at its underside with a. feedinﬂ* cell, a box-rod

attached to thesaid feedin ﬂ'-cell ) spare-shut-
tle-feeding device norma,lly held in its inop-
erative posxtlon means on the failure of the
filling in the shuttle of the running shuttle-
box to put the Spa,re-fahuttlebfeedmo' device in
said feeding-cell and raise said shuttle-box

‘and said spare-shuttle feeder containing a

spare shuttle, to thereby put said running
shuttle-box with its failed shuttle into its in-
operative position to enable the failed shut-
tle to be discharged, and at the same time. t0
put the said feeding-cell and the running shut-
tle-box therein at the race of the layto enable
the spare shuttle to be thrown onto said race-
way, and means to thereafter lower said shut-
tle-box, and with it said spare-shuttle feeder,
substa,ntlally as described.

shelf or earrier provided at one edge with a
binder; combined with a lever on whieh the
said shelf is mounted, said lever being piv-

oted at its lower end near the axis of motion:

of the said lay, and means to effect the lock-
ing of said feeder and lay together after the
said feeder is in its operative position and
moving with said lay, substantially as de-
seribed.

13. In a loom the following instrumentali-
ties, viz: a lay; a running shuttle box verti-
cally movable with rela,tlon to said lay from

12. A vibrating lay, and a ‘gpare-shuttle

vice versa, said running shuttle-box being

open atone side forthe passage therethrough

laterally of its shuttle, a binder pivoted on
and carried by said running-shuttle—box; &

box-rod connected with said running shuttle-

box; a spare-shuttle feeder pwoted on or
.Wlth relation to said box-rod and normally
held initsinoperative position stationary with
relation to the lay; means to lift said running
shuttle-box and spare-shuttle feederinuniscn

‘after failure of the filling to effect the chang-

ing of the shuttle in the running shuttle-box,
substa,ntlally as described.
14. In a loom, the following instrumentali-

1 ties, viz: alay; arunmngshuttle—box carried

thereby . a box-rod connected to said running

shuttle-box; a shuttle-feeding device ca,rrled-

by a lever; means to hold saad shuttle-feed-
ing device stationary in its inoperative posi-

tion while the running shuttle-box in its op-

erative position moves with the lay; a box-

lever located at the loom side; means tomove

it intermittingly to raise said box-rod and the
shuttle-feeding device together, and means
to lock the shuttle-feeder to said ‘lay when
said feeder is in its operative position, sub-
stantially as desecribed.

15. In a loom the following instrumentali-

‘ties, viz: a lay, arunning shuttl&-box a.box-

rod and two studs mova,bl'e with 1t, a spare-
shuttle-feeding device pivoted on one of said
studs, a link eonnected to the other of said

studs, a box-lever connected with said link,

and means to operate said box-lever to raise
and lower said box-rod, substantially as de-

scribed.

16. In a loom the followmn‘ instrumentali-
ties, viz: a lay, a shuttle- box shifting mech-
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anism, a running shattle-box carried by said

Jay;a shutbl'e--fe-ed-ern ormally held stationary

in its inoperative position during the regular

‘operations of the loom; connections opera-

tively joining the lever of the said shuttle-
box -shiffing mechanism with the running
shuttle-box and with said shuttle-feeder to

| automatically raise andlower them in unison;

a filling-fork; means to operate it on the fail-

‘ure of the filling in the shuttle of the said
runningshuttle-box; means intermediate sald

filling-fork and shuttle-box-shifting mechan-
ism to start the latter in operation to put the
raunning shuttle-box in its inoperative posi-
tion and the shuttle-feeder in its operative
position, substantially as described. |

17. The running shuttle-box open at one
side for the passageotf a shuttle therethrough
and provided at itsoppositesidewith a binder
and having a feeding-cell connected there-
with, said cell presentmcr at its inner end an
open passage through which a shuttle to be
put onto the raceway of the lay is thrown,

' combined with a spare-shuttle feeder pro-

vided with a pusher and adapted toenter and
place its spare shuttle in said feeding-cell,
and means to lock said shuttle-feeder insaid

| feeding-cell, substantially as described.
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18. In a loom the following‘ instrumentali- |
1les, viz: alay, arunning shuttle-box mount-

ed therein, a box-rod operatively connected

with said running shuttle-box, a lever pivoted

on or withrelation to said box-rod, and having
a spare-shuttle shelf or carrier normally heéld

in 1ts inoperative position, combined with

means to lift said running shuttle-box and
with it said lever and said spare-shuttle shelf
or carrier, and a locking device carried by
sald lay, means to raise said running shuttle-
box and shuttle-feeder to lock said feeder to
sald lay, substantially as described.

19, In a loom the following instrumentali-
ties, viz: a shutlle-box, its rod, shuttle-box-
shifting mechanism, a spare-shuttle-feeding
device pivotally mounted on the said shut-
tle-box rod and normally held in its inopera-

tive position, combined with a filling-fork,

and means between it and said shuttle-box-
shifting mechanism to put the same in posi-
tion to be operated to 1ift not only the box-
rod but also the spare-shuttle-feeding device

when the filling-fork is moved due to failure

of the filling, substantially as deseribed.

20. In a loom, the following instrumentali-

ties, viz: alay, meansto receive a failed shut-
tle, a shuttle-box guideway, a running shut-
tle-box open at one side for the discharge of
a failed shuttle, and having at its opposite
side a binder and at its lower side 2 feeding-
cell, the inner end of said cell being open at
® for the discharge of a spare shuttle from
the said feeding-cell upon the race of the lay;
a box-rod to earry said running shuttle-box,
a lever pivotally connected with said box-rod,
and provided at one end with a spare-shut-
tle feeder, a filling-fork, a box-rod-shifting
mechanism, means between it and said fill-
ing-fork to start the box-rod-shifting mech-
anism in motion on the failure of the filling
in the shuttle in the running shuttle-box,
means to put the shelf or carrier of the spare-
shuttle feeder into the open side of said feed-

Ing-cell, and means to lock said lever to be
moved back and forth with the lay, the said
box-rod-shifting mechanism in the first part
of its movement exposing the open side of the
running shuttle-box to permit the discharge

therefrom of the failed shuttle upon the means

‘adapted to receive it, and at the same time
put the spare-shuttle carrier at the level of

the race to enable the shuttle to be thrown

onto the race in place of the failed shuttle,

after which the running shuttle-box is again
qulckly moved into its operative position to
recelve the spare shuttle on its return stroke,

and the spare-shuttle feeder is then unlocked

and returned into its inoperative position to
agaln be provided with a spare shuttle, sub-
stantially as described. o

21. The guide for the filling-fork slide, a
filling-fork slide therein carrying a filling-
ing & heel to codperate with and be guided
by the guide for said filling-fork slide, and

having a projection to engage the heel of the |

tork, afilling-fork-slide-operating deviee hav-

filling-fork, combined with means to actuate
sald operating device, substantially as. de-
scribed., - - o

22. A filling-fork-operating device consist-

70

ing of a sliding bar having an adjustable end

plece, and means to actuate said bar, com-
bined with a filling-fork having a tailpiece,
and a slide or carrier on which said fork is
pivoted, the adjustment of said end piece on
sald bar determining the position of said end
plece with relation to the tailpiece of the fill-
ing-fork when not tipped, substantially as
described. | |

23. A filling-fork-operating device having
1ts free end shaped to engage the tail of a fill-
ing-fork and having two projections, said
projections acting to prevent sidewise and
up-and-down movement of said operating de-
vice, combined with a filling-fork, the slide
bar or carrier on which it is mounted and a
cam to move said operating device, substan-
tially as described. | -

24. In a loom the following instrumentali
ties, viz: a lay, a shuttle-box . guideway, a
running shuttie-box movable in said . guide-
way, a spare-shuttle feeder normally held in
its inoperative position and provided at one
edge with a rock-shaft having an attached
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pusher or binder, a connection between one

arm of sald rock-shaft and the lay rock-shaft,
and shifting shuttle-box mechanism, to si-

multaneously raise said shifting shuttle-box
and said spare-shuttle feeder, and at the same

time, as the said spare-shuttle feeder rises,

turn said pusher or binder toward the spare
shuttle carried by
seribed.

- 25, A filling-fork,
slide or carrier therein provided with a filling-

fork, a lay, a running shuttle-box, shifting

shuttle-box mechanism normally at rest while

the filling is unbroken, connections between
said filling-fork slide or carrier and said shift-

guideway, a filling-fork

ICO

it, substantially as de-

o5
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ing shuttle-box mechanism to start the same

to lift therunning shuttle-box, combined with

a cam-shaft, a cam thereon, and means be-

tween said cam and said filling-fork to engage
sald filling-fork and move it and its slide or
carrier on the failure of the filling in the said
running shuttle-box, said cam being shaped
to cause the said filling-fork to be held pressed

back during the next succeeding forward

movement of the lay while the running shut-
tle-boxis being lifted, and permitting the said
filling-fork to come forward again into its

normal position at the second back stroke of

the lay following that forward stroke at which
the said filling-fork was first moved, the re-

turn of said filling-fork into its normal posi-

tion preventing the movement of the shifting

-shuttle-box mechanism for more than one

complete rotation and leaving the running
shuttle-box in its operative position, substan-
tially as described. .-

26. In a loom the following instrumentali-
ties, viz: a lay, a running shuttle - box, a.

spare - shuttle feeder, shuttle-box-shifting
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mechanism, means to rotate it to raise said
running shuttle box and with it said spare-

-shuttle feeder, a filling-fork, means between

erative position, combined with means toen-.

IO

1t and said shuttle-box ehlftmﬂ* mechanism

to move the latter to move the said shuttle-

box and feeder to put the former into its in-
operative position and the latter into its op-

cage said fillin n'-fork move it and its slide on
the failure of the ﬁllmﬂ* in the running shut-

tle-box, said means holdmcr sald ﬁllmﬂ'-ferk-

. pressed back during the next sueeeedmcr for-

tion at the second back stroke of the lay fol-

ward movement of the lay while said running

shuttle-box and spare-shuttle feeder 18 bemﬂ'-

lifted, said means permitting sald ﬁllmfr-ferk
to come forward again into 1ts normel posi-

~ lowing the forward stroke at which the said

- 20

ﬁlhnﬂ'-fork was first moved on the failure of
the ﬁllmg, the return of said filling-fork into
its normal position preventing the movement,
of the shifting shuttle-box mechanism for.

more than one complete rotation, the final
semirotation of said shifting shuttle box
mechanism leaving the running shuttle-box

and the spar e-shuttle feeder down, the former

in its operative, and the latter in its inopera-

tive position, substantially as described.
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27. In a loom, a continuously- rotating gear.
having a plurallty of series of teeth; a shut-
tle- box: shifting lever, alink at‘uaehed thereto,

a shaft havmﬂ' a, crank engaged by one end

of said link, a bem ing on which said crank is.
mounted; a mutilated toothed gear fixed to.
sald shaft a coOperating sliding gear having
a tooth to stand in or to be withdrawn from

a space in said mutilated gear, a filling-fork,

and means between 1t and smd shdmg gear |
to move its tooth into the space of said muti-
lated gear when said gear is to be rotated, sub-

eta,ntle,lly as desenbed

28. In aloom, a eentmuously-rotatmg gear
having a plurallty of series of teeth; a shut-
tle- bex-shlftmn' lever,alink attaehed thereto,

a shaft hamnﬂ' a crank en caged by one end;
of sald link, a bea,rmﬂ' on which said crank 1s.
- mounted; a mutﬂated toothed gear fixed to.
said shaft a codperating shdmg gear having
a tooth to stzmd in or to be withdrawn from |
tle-box carried by and ‘movable on said lay
from its operative into its inoperative posi-
‘tlon and vice versa, a
| norm&lly stationary apart from the lay in in-

space in said mutilated gear, a filling-fork

and means between it and smd Shdmg oear
to move its. tooth into the space of said muti-

lated: gear when said gear is to be rotated, and
a spring to effect the reverse movement of
said sliding gear to remove its tooth from said

space when the said sliding gear is to be left

at rest, substantially as described.

29. In a loom, a lay, a running shuttle-box
movable in said lay and hevmﬂ' a box-rod, a
spare-shuttle feeder composed of a lever and
a wall or plate carried thereby, a guide em-
bracing said lever, a cam to effect the move-

- ment of sald lever toward the lay, and lock-

ing means to confine said lever to said lay

| whﬂe a change of shuttle 1is bemﬂ' effected,

substantla,lly as described.

and the spare-shuttle feeder pr0V1ded with a
stud, combined with means to raise sald le-

ver .a,nd cause said stud to engage said finger
to lock the said shuttle-feeder to the lay, sub-
stantially as described.

31. In a loom, the follewmﬂ' instrumentali-
ties, viz: alay, a running shuttle box carried
thereby, open at 1ts rear “side for the passage
of the shuttle, and movable thereon from its

-0pe1at1ve into its inoperative position, and

vice versa; a spare-shuttle feeder normally

etauona,rym 1ts inoper ative position and pre-

senting a shelf in which is laid a spare shut-
lle; a herlzontally-pweted binder located at

one edge of said shuttle-feeder and adapted
to swing in the arc of a cirele, shifting shut-

tle-box meeh&msm to raise smd shuttle- feeder

and put it into its operative position, and

means connected to said binder to move it to-
ward the lay and the shuttle on the said feeder,

‘as the latter 1s raised, and to turn said bmder
away from said lay when said feeder is Jow-

ered, substantially as described.
32. In aloom, the following instrumentali-
ties, viz: a lay, a 1unn1ng shuttle box at one

_end of the lay to receive a running shuttle in
the ordma,ry operation of the loom a filling-
fork, and its carrier, a spare- shutt]e Ieeder
it n01ma,11y occupying an inoperative posi-
tion, and means controlled as to its time of
operation by the filling-fork carrier to place
the running shuttle- box in its inoperative po-

sition to ha,ve its shuttle discharged there-

from, and means to place the spare-shuttle

feeder with its shuttle in operative position

to supply said shuttle to the lay, substantially
‘as described.

33. In aloom, a eontmuously rotating gear

‘having a plura,hty of series of teeth, a shut-
tle- box shifting lever, a shaft hevmﬂ' a crank,
a bearing for s&ud shaft a mutlla,ted gear
fixed to smd shaft, a eooperetmn‘ sliding gear
‘having a tooth to stand in or to be withdrawn
from a space in said mutilated gear, a filling-
fork, and means between it and smd elldmg
‘gear to move its tooth into the space of said
{ mutﬂeted gear when said gear is to be rotated,
;,subetantlallv as desembed

34. Alay, meanstomoveit,arunningshut-

a spare-shuttle feeder

operative position, a connected shifting-lever,
and operating devices therefor, eombmed

“with means to lock said spere-shuttle feeder
‘to the lay in its operative pOSItlon and keep

it locked in place with the moving lay while
the shuttle in said shuttle- feeder is thrown

‘therefrom onto the lay, substantially as de-

seribed.
35. A lay, means to move 113 a shuttle-

feeder normally stationary in its inoperative
| position apart from the lay and free to be

swung about a pivot below the raceway of the
lay near its fulerum and means to lock said

30. The lay having an attached finger c:6 | shuttle-feeder in its operative position with
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the moving lay and retain it locked that it | names to this speclﬁe&tlon in the p1esence of
may travel back and forth in unison with the | two subseribing witnesses.
lay while the shuttle in said feeder is thrown RANDOLPI OROMPTON

~ onlo the lay and means to then unlock said
5 feeder from the lay and put it in its inopera- | HORACK WY_MAN

- tive stationary p051t1011 substa,ntnlly as de- Witnesses:

scmbed GEO. W. GREGORY,
In testimony whereof we have swned our | . EMmMA J. BENNETT.
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