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| SPECIFICATION'ferming part of Lett'ers Patent No. 601,836, dated April 5, 1898,
Application filed Deeember 4,1896, S_eriel No.. 614,498, (No mloﬂel.).

To all whom it may concern:

Improvement in Shuttle-Changing Mechan-
1sm for Looms, of which the following deserip-
tion, in connection with the accompanying

drawings,1saspeciiication, likelettersand fig-

ures on the drawings representing like parts
Thisinvention hes forits object the produc-

tion of means for maintaining the supply of

welt or filling in a loom by autematiea,lly sub-

stituling a fresh shuttle having a full quota of

~ filling fora shuttle the filling whereof has be-
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come broken or exhausted without stopping
the running of the loom. A shuttle feederor
hopper is located at one side of the loom, and
upon failure of the filling a fresh shuttle is

transferred from said feeder or hopper to the

adjacent empty shuttle-box on the lay, while
on the same beat the spent shuttle is ejected
from the opposite shuttle-box preferablyinto
a receptacle beneath the lay, the regular mo-
tion of the picker-stick being utilized to effect
the ejection of such spent shuttle

detector on its way to the shuttle- box from
which it 18 to be ejected, and the absence of
the filling aets through suitable devices, to be
debeubed to oper ate the shuttle- tmneferrmo'

meehemem and also to cause the ejection ef '
the spent shuttle, so that at the next pick

but one the filling from the freshly-trans-

ferred shuttle will be laid in the shed. By
such construction the shuttle-box to which a
fresh shuttle is to be transferred is empty and
better adapted to properly and accurately re-

ceive it, and there is no danger of possible
interference of the fresh and spent shuttles.
Various details of my invention will be

hereinafter described, and particularly point-

ed out in the claims.

Figure 1, in partial front elevation, repre-

sents a loom having my invention embodied
therein, the view being taken back of the
line & x, ¥ig. 4, thereby omitting portions of
the ]00111 Wlueh are of Well—known construc-
tion .and which if illustrated would obscure

_ | the details of my invention.

Be 1t known that I, CHARLES A. LITTLE-
FIELD, of Lowell, in the county of Middlesex
and State of Massachusetts, haveinvented an

Kig.

The shut-
filling has failed, either by break- |
age or ez{haustlon passes: the filling-fork or

Fig. 2, in ele-
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vation and on a larger scale, represents a por-

tion of the left- hand side of the loom, show-
ing the shuttle feeder or hopper in normal

-pOSItlen with the lay forward. Fig. 3 is a

similar view, the lay being shown as back,
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however, a,nd having just reeewed in its shut-

tle-box a fresh shuttle from the shuttle-

feeder. FXig. 4 is an enlarged detailin eleva-

tion of the rln*ht hand side of the loom, view-

‘ing Fig. 1, a spent shuttle having been egeeted

and the 1&3? about to move on its forward
stroke. Fig. 5 is a perspective detail of the

o

ehuttle-transferrmﬂ' mechanism in the posi-

tion.shown in Fig. 3 viewed from the rear.
6 1s an enlerwed horizontal sectional
VleW of the shuttle-feeder taken on the line
x' 2, Fig. 1, looking down and with a shuttle
therein. Fig. 7 .is a longitudinal sectional

view of the shuttle-box from which ashuttle

is ejected, the parts being shown ready to
eject a shuttle. Fig. 8 is an enlarged plan

view, and Figs. 9 and 10 perspective views of

details of the devices for controlling the mov-
able- portions of the ejecting shuttle-box.

- The loom-frame A, of suitable shape to
supportthe operative perts, the lay A®, breast-
beam A®*; the picker-sticks P P’ and their
aetuatmw mechanism,the shuttle-boxes B B’
at oppOS1te ends of the lay, their binders b ',

respectively, and the shaft 6%, mounted on

the lay and provided with a degger B* to ef-
fect stoppage of the loom if a shuttle is im-
properly positioned in the shuttle-box, are
and may be of usual and well—known con-
struction.

| A bracket A“ is ereeted on the arch Af back

of and at the left-hand end of the lay AS, as

‘herein shown, to provide a bearing for a reek-

shaft a, ha,vmo' fast thereon an arm o end
the shuttle feeder or hopper. -

'The feeder or hopper comprises upright
ends or guards a° ¢, the inner end being ver-

| tically slotted at a*and bent or rounded at

the corners, as best shown in Fig. 6, while
the outer end «®is shown as a eastmcr havmﬂ'
a bow-shaped top a° and open to its lower end.,

The shuttles S are inserted one at a time
through the entrance «° the point of the
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shuttle, as it is tipped, passing into the slot | ments of the rock-shafts ¢ and ¢’ are so timed

a* of the end piece ¢ of the feeder, the heel
of the shuttle passing down between the sides
of the open end «°, as best shown in Fig. 0,
the inner faces of the end pieces being shaped
to guide the shuttles into position, and the

‘heels and points of the shuttles projecting be-

yond the ends of the feeder. o
Side bars ¢’ and o', rigidly connected to the
ends, serve to stiffen and strengthen the
feeder or hopper, which is of sufficient depth
to receive and hold a plurality of superposed
shuttles. | | '
The end pieces a® a® of the feeder are cut
away to permit the passage therethrough of
the inturned lower ends of yielding detents
a8, suitably secured, as by screws 8, to the

end pieces, the detents passing beneath the
lowermost shuttle in the feeder and normally
20

acting to hold the shuttles therein. |

A spring s, Fig. 1, fast at one end to the
bracket A°® and attached at its other end to
the rock-shaft a, normally acts to maintain
the shuttle-feeder in the position shown in

TFig. 2, when the loom is running properly,
the feeder being so located with relation to {

the shuttle-box B, however, as 1o be directly
over it and adjacent thereto when a shuttle is
to be transferred, such position being shown
in Fig. 3. | |
As best shown in Fig. 5, a bracket ¢, hav-
ing an ear ¢* by which it is bolted to the arch
A%, 1s provided with bearings for a trans-

ferrer-shaft ¢/, having fast thereon arms ¢ ¢35,

provided each with like curved fingers ¢* at
such a distance apart that the feeder may

- pass between them to permit the fingers to

40

act upon the heel and point of the lowermost
shuttle, projecting beyond the ends a? ¢’ of
the said feeder. A spring s’ normally tends
to elevate the fingers, as shown in Ifig. 2, so
that when the shuttle-feeder is moved into
operative position the path of the lowermost
shuttle therein will be below said fingers.
The rocker-arm «' is pivotally connected by
a link 10 with a short arm c¢°, fast on the
transferrer-shaft ¢’, and a stop-lug cf, fast on

the latter,is adapted to bear upon the bracket
¢ when the parts are at rest.

‘One of the transferrer-arms, as ¢*, is down-

turned to form a preferably hooked dog ¢*,

adapted at times to be engaged by a bunter

- C%, herein shown as pivotally mounted on
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the lay, the bunter being moved into opera-
tive position by engagement with an arm C,
having a ecam portion €', Tigs. 2 and 3. Nor-
mally the bunter will not engage the dog ¢7;
but upon failure of the filling the arm C is
moved to act upon the bunter C%, turning the
latter into position to engage the dog and rock
the transferrer-shaft ¢’ as the lay completes
its backward stroke. Such movement of the

transferrer-shait operates through the link
10 to swing the shuttle-feeder into operative
position, Ifig. 3, above the shuttle-box B in
the plane-of the lay, and the rotative move- i

that the shuftle to be transferred is moved
beneath the transferring-fingers c' before
they are completely depressed, the feeder
moving in unison with the lay at the latter
part of its stroke, while the shuttle is trans-
ferred. The final depression of the fingers
into the position shown in Ifig. 3 is effected
at the time that the shuttle-feeder is in op-
erative position, and the lowermost shuttle

therein is rapidly and positively moved into

the empty shuttle-box, the detents ¢’ yielding
to allow the transfer of the shuttle and 1m-
mediately returning to.operative position be-
neath the next shuttle in the feeder. As
the lay moves forward the feeder and trans-
ferrer springs s and s’ act to return their re-
spective devices to normal inoperative posi-
tion. (Shown inTig. 2.) -
Guides ¢! a* at the front and rear of the

shuttle-feeder direct the shuttle as 1t 1s trans-

ferred, the back of the shuttle-box and the
binder being recessed to accommodate the
onides, the rear guide a'* being shown as the
longer of the two. |

A collar ¢! on the rock-shaft ¢ i1s slotted
at al® to receive a pin ¢!, extended laterally
from the bracket A’ tolimit the inward move-
ment of the shuttle-feeder into operative po-
sition, the stop ¢ limiting its movement in
the opposite direction.

As shown best in Figs. 1, 2, and 3, the
binder b of the receiving shuttle-box I3 18 pro-
vided with an upturned portion 0°, convexed
on its inner face, to be engaged by a shuttle
as it is transferred to the shuttle-box to open
the binder and also to assist in guiding the
shuttle into position. |

Referring now to Fig. 4 the filling-fork I,

pivoted on a stand f, adapted to slide in a.

ouide f%, secured to the bLreast-beam at the
right-hand end thereof, is of usual construc-

tion, the tail of the fork having a hooked end
7' to be engaged by the weft-hammer F*

upon failure of the filling to thereby slide
the stand f toward the front of the loom.

A rock-shaft f*is mounted in the loom-frame
below the breast-beam, and it is connected by

a rocker-arm f3 with the filling-fork stand f,

whereby the shaft 7* will be rocked when the
filling fails.

The controlling-arm C for the transferring

mechanism 1is fast on said rock-shalt, and a
second rocker-arm f* is secured thereto oppo-
site the ejecting shuttle-box I3, said arm be-
ing bent laterally at /7, as best shown in Figs.
8 and 9. -

A bracket H on the lay at the rear of the

shuttle-box B’ has loosely pivoted thereon at
h* alever-arm /i, normally depressed,-as here-
in shown, by a spring s°, the free end of said
arm having secured thereto a laterally-ex-
tended stud /', the.shank of which isrounded,
while its inner end A* is downturned and bev-
eled. (See Fig. 9.)

Secured to the loom side is a bracket ¢, hav-
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~the inner side and at the upper end of the.
cam-bracket acts upon the downturned end
I of the stud, throwing the arm 7/ laterally
Such

IO

20

“arm h to be raised or lowered thereby..

601,836 ' 3

ing a cam-surface ¢', on which the shank Of | erative 'pOSiti'on upon failure of the filling, its

the stud &’ rides as the lay comes forward to
lift the lever-arm £, and a leaf-spring s° on

slightly toward the center of the loom.
lateral movement of the arm 4 brings it into
engagement with a detent 2°, depending from
the lay, the face h* of the offset end 2° of said
detent being beveled (see Fig. 10) to assist
the passage of the arm 7 thereover. When

‘the said arm is engaged by the detent, it will
be so held as long as the loom is runnmg prop-

erly.

The ejecting shuttle-box B’ has a movable
bottom 0%, Kig. 7, pivoted at its outer end at
b® and slotted longitudinally at b7 for the
picker-stick P’, said movable bottom being
pivotally connected by a link 2° to the lever-
When

~in its lowered position, the bottom b° rests
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against a stop 0%, extended across the shuttle-
box and inclined at its upper side, as at b, to
form a continuation of the box-bottom.

A transverse division-piece 6 across the
inner end of the shuttle-box and at the level
of the raceway of the lay divides the entrance
into two parts or throats b b, the position
of the movable bottom b7 determmmn‘ which

throat shall be open to the Shuttle when_

thrown out of the box.

A guard or director b%, having a convexed
under surface, projects from a guard-support
D% across the shuttle-box, above the bottom 6°
thereof, the support 6'° being shown as a cast-
ing pivoted on the rear wall of the shuttle-
box at b and bent over the said wall, a link
b8, pivoted to said support outside the shut-

tle- box at b, being jointed to an ear 0¥, de-

pending from the movable box-bottom, the
link being bent, as shown in Fig. 4, to pass
beneath the shuttle-—box, the rear WELH being
cut away at 0* (see Fig. 7) to permit play of
the bent end of the link. The guard 6% thus
moves with the box-bottom and prevents the
end of the shuttle from jumping up when it
is thrown from the shuttle-box by the picker-
stick, 1ts position when a shuttle is to be
ejected being shown in Fig. 7. Now when
the filling fails the filling-fork K will detect
such failure as the shuttle passesit onits way

to the shuttle-box B’, and the weft-hammer

will cause the rock-shaft /* to partially rotate
in the direction of arrow 25, Fig. 4, thereby
lifting the arm f*into operative position as
the L:ty reaches the end of its forward stroke.
It will be remembered that normally the
lever-arm £ is engaged by the detent /%, main-

taining the bottom of the shuttle-box B’ level |
with the race of the lay, so that the shuttle

will enter and leave the shuttle-box by the
throat 6%, Fig. 7, and unless the arm 7 is ele-
vated 1t will be out of the path of movement

of the stud 7’ on the lever-arm 2. When,
however, the rocker-arm f‘-" is moved into op- |

bent end f° will engage and wipe past the end
h? of the stud 2/, as shown in Fig. 9, moving

stud and lever-arm h laterally to dlsengage'

the latter from its detent 2° when the lay goes

‘back. The spring s? immediately depresses
the lever-arm &, which causes the shuttle-box
‘bottom b° to be lowered at its inner end, as

shown in Fig. 7, by the time the picker-stick
is ready to engage and throw the shuttle, the

the bottom is lowered. Such change of posi-

‘tion of the box-bottom and guard opens the

throat b for the passage of the shuttle as it

is thrown from the box by the picker -stick P,

the ejected shuttle passing from the throat
through a chute A% in the under side of the

lay, and thence to a suitable receptacle A%,

Fig. 1, shown as secured to the bottom of the
Ia,y, or the ejected shuttle may be permitted

to drop from the chute A% onto the floor, so

that the operative can easily pick it up when

‘degired. While the shuttle in which the fill-

ing has failed is thus being ejected from the
shuttle box at one end of the lay, the trans-
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-guard 0% depressing the end of the shuttle as _
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ferrmcr mechanismisactingonthesame stroke

of the lay to transfer a fresh.shuttle from the
shuttle-feeder into the empty receiving shut-
tle-box B at the other end of the lay. As the
lay beats up after the ejection of one shuttle
and the transfer of a fresh one no filling will
belaid in theshed at such pick, for the freshly-
transferred shuttle will remain in the shuttle-
box. At such forward beat of the lay, how-
ever, the movable bottom of the shuttle-box
B’ will be lifted into normal position, as de-
seribed, ready to receive the fresh shuttle as

it is thrown from the receiving shuttle-box B -

at the next pick. The guard b1 has also the
very important funotlon of a director, as it
serves to tip or direct the inner end Of the

shuttle to be ejected, so that the shuttle will
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be thrown through the ejecting-throat 6™ of

the shuttle-box B’ when the bottom of said
shuttle-box is lowered, so that the shuttle will
be positively moved against the pressure of

the usual binder.

The rock-shaft 7* will be designated in the
claims as an ‘‘actuating-shaft,” operative
upon failure of the ﬁlhng, sa,ld aetuatmw-
shaft through suitable mechanism e ectmﬂ*

I10

115

the transfer of a fresh shuttle from the shut- |

tle-feeder and the ejection of the shuttle the

filling whereof has failed.

My invention is not restricted to the precise
construction, operation, and arrangement of
parts as herein shown, as the same may be
modified. or rearran ﬂ'ed without departing
from the spirit and scope of my invention.

‘When the shuttles are placed in the feeder,
the loose ends of filling carried thereby are
made fast toanysuitable portion of the feeder
to retain the end of a filling when its shuttle
is transferred to the shuttle-box and thrown
through the shed. |

As the filling is woven into the wob the por-
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tion between the selvage and the point to
which the filling is attached breaks or is sev-
ered in any suitable manner.

Having fully deseribed my invention, what

I claim, and desire to secure by Lette1s Pat- -

ent, 1S—

1. A loom containing the followmg instru-
mentalities, viz: a lay havm o g shuttle-box;
a-ﬁlling-detecmr; a movable shuttle-feeder
independent of the lay; a shuttle-transferrer
operative upon failure of the filling to trans-
fer a shuttle from the shuttle-feeder to the
shuttle - box, and connections between the
transferrer and shuttle-feeder to move the

feeder into position for the transfer of a shut- |

tle, substantially as described.

2. A loom containing the following instru-
mentalities, viz: a lay havmo ' shuttle box;
a ﬁllmn*-detectm : a movable shuttle- feeder

| independent of the lay; a shuttle-transferrer,

and means independent of the lay and oper-

~ative upon failure of the filling to move the
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shuttle-feeder in unison with the lay and to
effect the transfer of a shuttle from the feeder
to the shuttle-box, substantially as described.
3. A loom containing the following instru-
mentalities, viz: a lay havmﬂ‘ a shuttle- box;
a fillin mdetectm mearns 111dependent of the

lay to support a fresh shuttle; a transferrer, |

including a rock-shaft, located at the rear of
the lay-path, and mounted mdependently of
the shuttle-supporting means, and fingers on

sald rock-shaft, adapted to engage and trans-
fer a shuttle from its supporting means to the
shuttle-box upon failure of the filling, sub-
stantlally as described.

4. A loom contalning the following instru-
mentalities, viz: a lay having a shuttle-box;
a filling-detector; and a shuttle-feeder pivot-
ally mounted above and independent of the
lay, and adapted to be moved in unison there-
with for a part of its stroke, in juxtaposition
to the shuttle-box, combined with a trans-
ferrer mounted on a stationary part of the
loom, means operative upon failure of the
filling to actuate the transferrer and transfer

a shuttle from the feeder to the shuttle-box

while said feeder 1s moving in unison there-
with and means to move the feeder by or
through operation of the transferrer, substan-
tially as described.

5. A shuttle-feeder for looms, comprising
end guards having openings therein through
which the extremities of a shuttle project,
vielding detents to retain and also support
the shuttle in the feeder, and side guides to
direct the exit of a shuttle, substantially as
described. |

6. In a loom the following instrumentali-
ties, viz: a lay having a shuttle- -box; a mov-
able shuttle-feeder 111depende11t of the lay and
having an open bottom; yielding detents to
engage the lowermost shuttle and retain it
in the feeder; an independently -supported
transferrer having fingers to engage the pro-
jecting ends of the lowermost shuttle and

transfer it to the shuttle-box; ahd means op- |

ing-detector;

| erative upon failure of the filling to move the

shuttle-feeder in unison with the lay and at
the same time effect the transfer of a shuttle,
substantially as described.

7. In aloom adapted torenew its supply ot
filling when mecessary, the lay having a re-
ceiving shuttle-box at one end and an eject-
ing shuttle-box at the other end; a movable
shuttle-feeder independent of the lay and ad-
jacent the receiving shuttle-box, containing a
supply of shuttles each with its filling; a fill-
‘means to effect the ejection-of
the spent slmttle and means independent ot
the lay, to move the shuttle- feeder in unison
with the lay and transfer a fresh shuttle from
the feeder to the receiving shuttle-box, said
means operating mmultaneous]y upon fmlm e
of the filling, substantially as described.

S. In aloom provided with means to renew
its supply of filling when necessary, the lay,
a shuttle - box thereon provided with two
throats, one above the other, means to direct
the exit of a shuttle from the box through
one of said throats, and across the lay, or
through the other throat to be ejected, and a
ﬁllmn*-deteetm to control the operation of

| sald shnttle dnectnw means, substantially as

described.

- 9. In aloom provided with means to renew
its supply of filling when necessary, the lay,
a, shuttle - box thereon provided with two
throats, one above the other, and a movable
bottom, means to move the bottom to direct
the exit of a shuttle from the box through
either of said throats and a filling-detector to
controlsuch means, whereby the shuttle when
thrown from the said box either travels across

the lay or is ejected, substantially as de-

seribed. ,
10. In a loom provided with means to sup-

ply a fresh shuttle upon failure of the filling,
the lay, a filling-detector; a shuttle-box hav-
ing a shuttle-ejecting throat, and a throat in
alinement with the raceway of the lay, a piv-

oted bottom for said shuttle-box, slotted for

the picker-stick, a detent to retain said bot-
tom in normal position, whereby the shuttle
when thrown travels across the lay, and a re-
leasing device, controlled by the filling-de-
tector, to release the shuttle-box bottom from
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its detent upon failure of the filling, and after

the entrance of the shuttle into the said box,
whereby the shuttle will be shot through the

ejecting-throat and ejected.at the next stroke

of the picker-stick,substantially as described.

11..In a loom provided with means to sup-
ply a fresh shuttle upon failure of the filling,
the lay having a shuttle-box provided with
an e;].ectmﬂ'-thl oat, a box-bottom mounted to

120
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swing vertically, a shuttle-director movable

with said bottom, and means operative upon

failure of the filling to swing said bottom and
move the director to direct the shuttle to said
ejecting-throat, to be ejected from the shut-
tle-box by the pl(l‘klllf" mechanism at the next
pick, substantially as described.

12. In a loom, the lay having a shuttle-box
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prowded with an ejecting- -throat and a mov-

able bottom, and a receptacle beneath the lay,

combined with means operative upon failure

of the filling to move said bottom to direct a

shuttle to sald throat as it is thrown from the

shuttle-box, to be ejected therefrom, into smd

receptacle, aubsta,ntla,lly as descrlbed
13. Inaloom, filling-supplying mechanism,
and meehamsm operative upon Failure of the

filling to effect the delivery of a fresh supply

of fi llmn' at one end of the loom and to eject
the spent filling-carrier at the other end dur-
ing the back stroke of the lay, substa,ntlally
as descrlbed |
14. In a loom prowded with means to fur-
msh a fresh supply of filling, the lay, a shut-

~ tle-box thereon, a filling-detector, and means
- controlled thereby and operative upon fail-
ure of the filling, to eject a spent filling-car-

rier from the shuttle-box by effectinga ehan oe
in the direction and location of its normal
path of movement as it leaves said shuttle-
box during the back stroke of the lay, sub-
stantially as described.

15. In a loom provided w1th means to fur-

nish a fresh supply of filling, the lay, a shut-

tle-box thereon, a ﬁlhnmdetector means ¢on-
trolled thereby and opera,twe upon failure ot

‘the filling, to eject a spent filling-carrier in

the shuttle-box by effecting & chanﬂe in the
direction and location of 1ts normal path as
it leaves the inner end of the said shuttle-box

during the back stroke of the lay, and means

| to restom the shuttle-box td normal con dltmﬁ

at the next beat of the lay, substantlally as
desenbed |

A loom eonta,mmﬂ' the followmn* instru-
mentahtles_ viz: a lay havmg a shutble box;
means independent of the lay to support one
or more fresh shuttles, and movable adjacent
to and 1n unison Wlth the shuttle-box when

35
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a shuttle is to be transferred; means located '
at the rear of the lay-path and operative upon
failure of the filling, to engage and transfer -

a shuttle from said supportmﬂ' means to the
shuttle-box, and devices independent of the

lay to effoct the movement of the %upportlnﬂ'
means, substantially as described..

17. In 2 loom provided with means to sup- _

ply a fresh shuttle upon failure of the filling,

the lay having an ejecting shuttle-box, coop- -

erating pmkmﬂ* mechanism, and means op:

erative upon failure of the ﬁlhnn* to effect a

change in the direction of the ]ClOI'[Ild:l path of

'movement of the spent shuttle, while the lat-
ter is in the ejecting shuttle—box whereby it

will be ejected as 1t is thrown from the said
shuttle-box by said picking mechamsm sub-
stantially as described.

In testimony whereof 1 have sngned my

name to this specification in the presence of

two subseribing witnesses.
CHARLES A. LITTLEFIELD

Witnesses:
| CALVIN L. JAY, |
.~ HERBERT S. MANLEY.- _
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