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 HENRY I. HARRIMAN, OF NEW YORK, N. Y.,

5

[O

20

" ments in mechanism suach as is referred to .
above, and first will be described with refer-
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Unirep Stares

LOOM COMPANY, OF READVILLE,
NEW JERSEY.

PaTENT OFFICE.

MASSACHUSETTS,

ASSIGNOR TO TIE AMERICAN
A CORPORATION OF

- "WEFT:-RE_PLE_NI_SH.ING LOOM.

QPEGII‘IGATIOT\T formmg palt of Lettms P&tent No. 692, 138, dated Janu ary 28 1902.

App 10&‘51011 ﬁled OGtob{al 2 1901 Serial No '?'7 285,

To all whom it may concern:

Be it known that I, HENRY 1. HARRIMAN a
mtlzen of the Umted States, residing at New

Looms, of which the following is a specifica-
tion, reference being had thezem to the ac-
eompanymo‘ drawm% N

The invention has relatmn to the meehan—

ism which is employed in looms for the pur-

pose of leplen].shmw automatwally the weft
or filling that is being incor pmafed into thé
-web or fabne being woven. S

More especially the invention relates to,
mechanism of the general kind in which re-

plenishment of the working weft-supply isef-

fected by replacing the spent or failed work-

ing shuttle on the lay by a reserve shnttle
The invention consists in variousimprove-

ence tothe accompanying drawings, in which

Jlatter the said improvements are shown em-

bodied in the best forms yet devised by me.
In thedrawings, Figure 1 showsin perSpee-

tive the mventlon applled to part of a loom,

the shuttle ehute and receptacle being omlt
ted. Fig. 21is a perspective of a portlon of
wha,t 18 replesented in Fig. 1, omitting, how-

ever, the upper part of tha marrazme for re-
serve shuttles and %howuw' the shuttle chute
3 is a sectional view
showing the parts pomtmned as during the
normal working of the loom.

and receptacle. Fig.
Fig.41sa view
similar to Fig. 3, showing the action in effect-
ing a chanﬂ'e of shuttles. Fig. 5 shows a
Fw* G is a detail view showing
the fixed cam for pushmﬂ' the outer end of the
shuttle from the working cell of the shuttle-
box dumnn‘ the movement of the said shuttle-
box. Flfr 7 is a detail view, in vertical sec-

tion, showmﬁ' the shuttle- b@x s]mttle -sup-

| port and adJaeent parts. -

.45

Having reference to the drawings, apm tion

of one mde frame of a loom is shown at 1.

The breast-beam is designated 2, only a por-
tion thereof being shown. A porti_on of the
lay is shown at 3, one of the lay-swords being

| 50 indicated at 3* and the lay rock-shaft at 8b

Part of the eam-shaf 1 of the loom 1@. shown at | ver 72.

and then 131etumed to normal position.
means and manner of effecting the actuation
of the shuttle-box in the attamment of the de-

prises an actuator 7

(No model.)

4. The pmkex stick at the change en'd of the '

loom is shown at 5 and the cmlespondmw

_mcker at 5%,
‘York, in the county of New York, Stdte of |
New York have invented a_celtam new and
useful““Improvement in Weft- Replenishing

In carrying my invention into effect I em-

'ploy a multiple-celled shifting shuttle-box 6.

The said shuttle-box may in praebice vary in

its construction and in the manner in which
it is mounted and arranged to be moved.
Preferably, though not necessarily, in allem-
‘bodiments of the invention it is ﬁtted to slide

verticallyin guideways 6 6*on the outwardly-
pr OJeetm part of the lay at the change end

of the loom and is connected with the upper

end of a box-rod 6, which latter at its lower

-end. passes throucrh a hole in a plate or stand
- 6°, carried by the lay rock-shaft 3°.
-tle box 6 has a working cell, which normally |

"The shut-

stands in line with the shﬂtble—race of the lay,
and a spare cell. Ian the present case the

lower cell of the said shuttle-box is the work-
ing cell and the upper one is the spare cell.
In connection with the shifting shuttle-box I

55
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provide actuating means whereby in order to

effect 1eplemshment of the working weft-sup-

ply the shuttle-box is shifted for the purpose
ofe

Tecting the discharge of the working shut-

tle and brmrrmrr a reserve shuttle mto action
The

sired results may vary in practice. Prefer-
ably I arrange to support the shuttle-box in
its normal p081t1011 (shown in Fig, 3) in a

| yleldmn' manner through the employment of
a spring or its equiv alent

. Usually for this
purpose I employ a spiral spring 64, surround-

ing the lower portion of the bOX-I od 6® and

8o I

compmssed between a collar 6° on the said- -

box-rod and the top of the plate orstand 6°

When. it is required to shift the shuttle-box

to effect the change of shuttles, the shuttle-
box is depressed by the means which is pro-
vided for the puirpose, the spring yielding to

permit the depression to take place, after

which the spring operates to restore theshut-

tle-box toits normal position. Theillustrated
means of depressing the shuttle-box may be
employed, if desired.

90

T'he sald means com-
the latter being pivot-
ally connected, as at 7 1, to one arm of a le-
The said lever is pivoted at 73 upon

100
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. .caused to engage

£

a bracket or stand 74, which is affixed to the
loom-frame and is provided with an antifric-

tion-roll 75, bearing against the periphery of
a cam 76 upon the cam-shaft 4 of the loom.
A suitable spring, as at 77, Figs. 1 and 2, is
said lever 72 and actuate

“the same in opposition to the cam 76, the said
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spring holding the roll 75 pressed aﬂ'mnst the
surfaee of the said cam. 'The actuator’? ordi-
narily reciprocates without communicating
movement to the shuttle-box, its normal path
of movement being one in which its notched

or forked wor kmﬂ' end 79 cannot engage with
the cross-bar 6!, atta,ched to the lower end of |

box-rod 6°. _The sald actuator is under the
operative control of the mechanism or de-
vices with which the loom is furnished for
ascertaining orindicating the condition ofthe
working ‘weft -supply.

Various forms and arrangements of weft-
indicator devices are known, some thereof
being operative to ascertain breakage. or ex-
haustion of the weft-supply in process of be-
ing woven in, and others thereof being oper-
ative when the weft-supply within the: work-
ing shuttle on the lay becomes reduced in
quantity to the predetermined minimum
prior-to complete exhaustion thereof. It is
not material to the invention which form or
arrangement of weft-indicator devices. or

‘mechanism may be employed. Ordinarily in

practice I employ the usual weft-fork mech-
anism, which is replegented in the drawings,
the same comprising the weft-fork 8,
movable support or slide 82, the. D‘ooseueck 8v,

- pivoted at 8°and actuated bya cam or: eecen-

tric 8% upon the cam-shaft 4, the.arm 8¢,
againstwhich the weft-fork sllde S* aets. When

. t,he latter is forced forward through: the en-

_40
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ing the stop - motlon rod 8F,
0o

gagement of the gooseneck 8° w1th the tail
of Lhe weft-fork, and the stop-motion rod
8%, having the arm 8¢ affixed thereto and ex-

tendmf crosswise of the loom adjacent the

breast-beam 2. As a convenient means: of

determining the path along which the engag-

ing. pOI‘tIOH of the recmrocatmﬂ aetuator 7
shall move the stop-rod 8 is. furnlshed with
an arm 8¢, extending downwardly and rear-
wardly and having its free extremity. bent
and.entered into the slot 78, extending length-
wise of actuator7. In the normal position of
the weft-fork slide 8%, arm 8¢, and stop-mo-
tion rod. &’ the'arm SE serves to guide the ac-
tuator 7 in its movements, so Lhat said actua-
tor will not engage with: the cross-bar 6f, car-
ried - by the. bex rod. When, however, the

wooseneck engages with the tall of the. weft-_

fork :.-ufl*r'alnemﬂr the welt-Tork slide and rock-

movement of arm S8swings the actuator into
line with cross-bar 6%, so tha_t in the next de-

scent of the actuator the forked or notched |
working end 79 thereof engages with the said
" Cross- bm and thereby occasions the depres-

sion of the shuttle-box from the normal posi-
tion of the latter into the ‘“change” position.

With the object in view of obwatlnﬂ" break- | the shuttle therein.

‘the actuator with the lever 72.

plate

lower or working cell.
- shuttle is designated 9, and the reserve shut-
its

the rearward | e

692,138

age in case the shuttle-box should be held
from descending by a caught shuttle or other

- cause provisions are made for allowing the

parts to yield. Thus the actuator is made
with a separable socket or bearing for the re-
ception of the pivotal pin 71, which connects
The cap 7°
of the said socket or bearing is pivoted to the
body or main portion of the actuator at 7°,

and the cap and body are compressed to-

gother, so as to close said socket or bearing
upon the sald pivotal pin by means of a spiral
spring 7¢. The sald spring is fitted upon a
pin 79, projecting from the body of the actu-
ator and passing through a hole in the ecap 7%,
the spring being compressed between the cap
and a collar 7¢ upon pin 7¢%. When the shut-
tle-box is prevented by any cause from being
depressed by the engagement of the aetuatm

75
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with the cross-bar 6 of the box-rod, the cap

7% yilelds, allowing the pivotal pin 71 to move
independently of the actuator. The lower
end of the actuator works in a slot 792 in the
6¢, and thereby i1s guided in. its move-
ments.

The cells of the shuttle box are each open
at one side thereof for the purpose of permit-
ting a fresh shuttle to be introduced by a

| tra:nsverseﬁnjovement into the upper or spare

cell and of permitting the working shuttle to
escape or be. ejected transversely from the
In Fig. 3 the working

tle contained in the spare cell is designated
9% A shuttle-binder is shown at 10, Figs. 3
and 4. It is mounted in usual manner-upon
a pivot-pin 10*, the laiter being connected
with a cross-bar-10° forming part of the lay
and extending across in front of the.shuttle-
box. In the normal position of the shuttle-

‘box (shown in Fig. 3) the said binder closes
the open side of the working cell of the shut-
tle-box and coacts with the workmo' shuttle 9
entering the said cell.
shuattle- box carries the spare cell of the.lat-
ter-into position opposite the binder, and the
binder then closes the open: side of th.e'spare
celland coacts with the shuftlein the said cell.
The depression of the:shuttle-box also carries
the lower or-working cell below the binder,
and therebyrenders the shuttle 9 therein free

" The: depressmn of the

to be thrown or ejected from the .....:ud lower

':cell

Ifdesired, Lhe shuttle in the lowercell of the
depressed shuttle box may beleft to bethrown

fromthesaidcell by thechangeinthedirection

of movement of the lay in its continued vibra-
tion... In some cases, however, I provide a
cam 11 Fig. 6, carried by the outer portion
of the lay, .ag&in’st which the outer portion or
tipof the said shuttle is carried by the descent
of the shuttle-box. By the said cam the outer
end of the shuttle is borne forwardly. Pref-

.erably, also, I employ an ejector 12, Figs. 3
and 4, entering the lower cell in the depressed
-13031131011 of the shuttle-box and acting against
This ejectoris arranged

QO
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- to actagainst the inner 1301 tion of the shutble  arms 16¢ 16¢ are caused to pass in between

Ly

I0

20

‘end of the shuttle 9 Lheleftem
As the shuttle drops from the worhmw cell

It usually is fixed to the stand or bracket 74
or other suitable support on the loom-frame,
as shown in Figs. 3 and 4, and as the lay
swings rearward passes into the lower cell of

the depl essed shuttle-box, pushmﬂ* theinner
(See Fig. 4.)

of the shuttle-box it falls into a chute 13 Fig.

2, attached to the lower side of the shuttle-_

box Thebottom of thesaid chute isinclined,
so that the shuttle slides therefrom, as at 9‘-’

Fig. 2,80 as todischarge the smd shuttlemto
a 1eceptaele 14.

At 15 18 represented a mmagazine for reserve
shuttles. Preferably the S&Id magazine is
caused to move in unison with the la} in or-
der to facilitate the feeding of shuttles from
the said magazine and in order to afford more
time for the performance of-the feeding op-
erations. Preferably,also, the said magazine

is supported mdependently of the lay in.or-

- der to relieve the lay from the burden of car-

- 39

- which is attached to the loom-frame or some
- “With the rear arm of
~ the lever 15° is connected the contracting

35

- as it-swings in unison with the lay.
sequence. of mounting the magazine to swing
upon an.overhead- pwotal axis 15" the move- |
- ments of the upper portion of the body of the.

40

rying the weight of the magazine and its con-
To this latter end the end pieces 15°
of the said magazine are extended upwardly

tents.

abovethe body of the latter and are connected
by a cross-rod 15°.
to bearings which are provided in the forked
forward arm of a lever 15% the said lever be-
ing pivoted at 159 to a stand or bracket 15,

other fixed euppmt

spiral spring 15'. The said spring supports
more or less completely the weight of the

magazine and its contents and. yields to ac-

eommedate the movements of the magazine
In con-

- magazine are soslightas notto interfere with

.50
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the “introd uction of shuttles into the open top.
of the magazine while the loom 1s runnmg |
For the purpose of causing the magazine to
swing in unison with the lay a rod. 15g con-
| nected with the lower end of the magazme,*
is fitted to bearings in brackets 15" 15", pro-

jecting upward from the lay.-

TFor the delivery of the reserve sh uttles ge,.
which are contained within the magazine. 15 |
I provide escapement devices comprising, es-;

sentially, a rock-shaft 16, which is mounted

in bearings 16* on the lowel end of the mag-

azine and ptowded with one or more suppor ts

16" to pass in beneath the bottom shuttle in
the magazine, as in Fig. 3, and support the

said shuttle and . the others which are above

the same and also provided with shuttle-seg-
regating arms 16¢ 16°, which normally occupy

an Out&tandmﬂ‘ pesmon as in FKig. 3, clear
of the shuttles "9¢ within the hoppet
the escapement rock-shaft 16 is turned to

lower the shuttle-support 16° into the position |

The said rod is fitted:

the binder 10.

‘.Vhen.

the bottom shuttle and the one next above
the same, as shown in the said figure, there-
by suppmtmn‘ the latter while the bottom

shuttle is allowed to pass from the open mouth -

at the lower end of the magazine.

.70

For the purpose of holding the eseapement

devices in position to retain the bottom shut-
tle within the hopper, as in Fig. 3, an arm 16¢
on the escapement rock-shaft 16 has connect-
ed therewith one end of a contracting spiral

‘spring 16¢, the other end of the eald spring
being: cenneeted with a portion of the maga-

zine, In order tooperate the escapement de-
vices s0 as.to cause them to assume the po-
sitions shown in Fig. 4 for the delivery of a
shuttle, the said arm 16! is furnished with a
pin 16f working in a slot 16¢ in a link 16",
that is eonneeted pivotally at 16' to the up-
per part of the shuttle-box. The descent of
the shuttle-box causes the escapement rock-

/5

30

shaft to be turned through contact of the up-

per end of slot 168 In link 16® with the pin
16fon the arm 169 of thesaid rock-shaft, there-

by feeding the bottom shuttle from the mag-

azine. In the rise of the shuttle-box the

spring 16° returns the escapement devices to
The slot 162 in link |

their normal posifions.
16" obviates tendency to breakage in case the

‘escapement devices in 1eturn1nﬂ' to their nor-

mal position during the rise of the shuttle-
box should become obstr ucted bya misplaced
shuttle or other cause. . The said slot enables
the link in such ease to rise relative to the

pin 16 on the arm 16° of the escapement r 0ck-

shaft, leaving the escapement devicesin what-

ever pOSIthH they may have been forced to
shuttle being

retain - in consequence of a
caught between the support 15h and the sh 111;-
tle- box or of any other obstruction.

Qo
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In the preferred embodiment of the inven-

tion the shuttle which is delivered  from the
‘magazine is deposited upon a support-on the
-1a.y constituted. by. a shelf 17, located above
(See Hig. 4) The delivery
takes place while the shuttle box is in its de-
For the purpose of pre-
venting the shuttle - from catching upon the

pressed position,

top of t,he shuttle-box in passing to the said
support 17 gnides 18 are provided, these guides

bridging the gap between the top of the shut-

tle- box and the lower end of the magazine,
The said guides are herein constituted by

steel st:ups attached to the top of the shuttle-

110

115

120

box-and projecting upwardly past the lower -

dﬂ*e of the rear side of the magazine.

zine to.the support 17.

.For the purpose of tlanefelum the shuttle
from support 17 to the spare or feeder cell ot
the shuttle-box a pusher or injector is pro-
vided. The said pusher or injector is herein

They
practically constitute eontmuatlons of the
rear wall of the magazine and guide the shut-

‘tlein its descent f10111 the mouth of the man'a,- 125

130

constituted by an arm 19, pivoted at 20 upon = -

eccupled by it in Kig. 4 the said seglewatmn‘- | cross-bar 10° and arr anﬂ'ed to swing: houzon-
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tally across the support 17.

A spring 21 acts
upon the said pusher or injector, and when
permitted to move the latter pr esses it rear-
wardly. "The pusherorinjectorisconnected,

as by a strap 19*, to an arm 19° upon the es-
capementrook-snaft 16. When thesaid rock-
shaft is operated and caused to assume the
position which is represented in Fig. 4 to
cause a shuttle to be fed from magazine 15 to
support 17, the pusher or injector is drawn

forwardly out of the path of the descending

shuttle. As soon as the rock-shaft 16 is per-
mitted to return toward its normal position
the pusher or injector is released to the ac-
tion of its spring, which latter pressesitrear-

wardly against the shuttle which has been

delwered to. the support 17. Thereby the
said shuttle is pressed rearwardly against the
guides 18. As soon as the shuttle -box has
risen so as to present the spare cell in posi-

tion to receive the fresh shuttle the latter is
- pushed off the support 17 into the spare cell
by the action of the pusher or injector.

See
Fig. 3.) For the purpose-of pleventmﬂ‘(the
Shuttle while resting on support 17 from be-
ing canted or tilted upwald sidewise in con-
sequence of the friction of the guides 18
against the same one or more detent% 22, Fig.
7 are attached totherod 15¢. These detents
pelmlt the shuttle to descend to the support
175 but as soon as spring 21 is permitted to
act the said spring operates the pusherorin-
jector to carry the shuttle partly under the

detents, which thereupon are operative to
prevent the rear side of theshuttle from ris-

ing. On the return of the shuttle-box to its

-normal position the pusher or injector car-
- ries the shuttle from the support 17 into the

40
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spare or feeder cell.

Fig. 5 of the drawings shows a modification
in which the cam (thele designated 761) by
means of which the lever 72, carrying the ac-
tuator 7, 1s operated 1nstead of being fast

upon the cam-shaft 4 is mounted upon a sepa-

rate shaft or stud 762 and is driven from the
sald cam-shaft at half the speed of the latter
by means of gears 4* and 4°. This arrange-

‘ment 1s contemplated for use more espemally
In cases in which a positively-acting ejector

is dispensed with. It causes the shuttile-box
to dwell in echange position in order thereby
to insure ample opportunity for the escape of
theshuttle from the working cell at the change
in the direction of the movement of the ](LV
In this modification the cam or eccentric 89,
by means of which the gooseneck 8 is a'ctu-
Luated 1s mounted upon the same shaft or
stud 762 and rotates in unison with the cam
761. When thus driven, the cam or eccen-
tric 8 will operate the Uooseneck only once in

every four picks; but :'m some classes of weav-

ing this Is not particularly objectionable.
I claim as my invention—
1. Inaweft-replenishing loom, in combina-

692,138

| moving 'in unison with the lay, a multiple

shuttle box also moving in unison with the
lay and having a workmn' cell and a feeder-

cell, weft-indicator deviees, mechanism un-
der operative control of said weft-indicator
devices whereby said shuttle-box is shifted
to carry the working cell into discharging po-
sition and the feeder cell into poubmn to
bring its contained reserve shuttle into ac-
tion and then i is returned to its normal posi-
tion, and means to feed a reserve shuttle from
said magazine into the. empty feeder-cell in
the norma,l position of the shuttle-box, sub-
stantially as described.

2. Inma wett-replenishing loom, in combina-
tion, the lay, a magazine for reserve shuttles
supported mdependently of the lay and mov-
ing in unison with the latter, a multiple shut-
tle box also moving in unison with the lay
and having a wor 111110‘ cell and a feeder-cell,

75

30

welt- indicator dewces mechanism under op-

erative control of said weft-indicator devices

‘whereby said shuttle-box is shifted to carry

the working cell into discharging position
and the feedel cell into po*sitlon t0 bring its
contalned reserve shuttleinto actionand then
1s returned to its normal position, and means
to feed a reserve shuttle from said magazine
into the empty feeder-cell in the norma,l po-

sition of the shuttle-box, substantially as de-

seribed.

3. In a weft- leplemshmﬂ'loom in combina-

tion, the lay, a magazine for reserve shuttles,
the supporb upon the lay to which a reserve
shuttle from said magazine is fed, the multi-
ple shuttle-box having a working cell and a
spare cell, an injector by which the reserve
shuttle on the said support upon the lay is
transferred from thelatter to the shuttle-box,

weft-indicator devices, and mechanism u nder
operative control of sald welt-indicator de-
vices whereby said shuttle-box is shifted to
effect the discharge of the working shuttle
and bring the reserve shuttle into action and
then is returned to normal position, substan-
tially as desceribed.

4. In a weft-replenishing loom, in eomblna-
tion, the lay, a magazine for reserve shuttles,

the support upon the lay to which a reserve
shuttle from said magazine is fed, the multi-

ple shuttle-box havmﬂ* a workmﬂ' cell and a
feeder-cell,méans to tran&fm the reserve shut-
tle from sald support into the empty feeder-

cell in the normal position of the shuttle-box,
weft-indicator devices, and mechanism under
operative control of said wett-indicator de-
vices whereby said shuttle-box is shifted to
carry the working cell into discharging posi-

tion and the feeder-cell into position to bring

1ts contained reserve shuttle into action and
then is returned to ifs normal position, sub-

‘stantially as described.

5. In a weft- -replenishing loowm, in combinas-

~tion, the lay, the magazine forleserve shuattles
tion, the lay, a magazine for reserve shuttles |

moving in unison w1_bh the lay, the support on

sle
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the lay to wlueh a reserve bhuttle is fed flOHl

- the said magazine, the multiple shuttle-box
also moving in unison with the lay and hav-
ing the wor kmﬂ' cell and a spare cell, the in-
JBGtOI’ by wlnch the reserve shaitle on the:
- said support .on the lay is transferred from
the support to the shuttle-box, wef t-mdlcator

devices, and mechanism under opel ative con-
trol of the said weft-indicator devices where-
by said shuttle-box is shifted to effect the

dlscharﬂ*e of the working shuttle and bring

the reserve shuttle into actlon %ubstantmlly
as described. | --

6. In a weft- replenishing loom in wmbma—,

tion, thelay, the magazine for reserve shutfles

_mﬂving in unison Wilh the lay, the support on

the lay to which a reserve shuttle is fed from
the said maﬂ'azme, the multiple shuttle-box
also moving in unison with the lay and hav-
ing the workmrr cell and the feeder-cell, the
injector by Which the reserve shattle on the
sald support

devices, and mechanism under operative con-
trol of said weft-indicator devices whereby

‘said shuttle-box is shifted to carry the work-

ing cell Into discharging position and the

- feeder-cellinto pos_i..tion to bring its contained
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reserve -shuttle into action and then is re-
turned to its normal [)OSILOI] Snbstannal]y

~as described.

7. Ina weft-replenishing loom in combma-

tion, the lay, a magazine for reserve shuttles, :

the support upon the lay to which a reserve
shuttle from said magazine is fed, the multi-

ple shuttle-box hawnﬂ' a WOI‘kIHO‘ cell and a

feeder - cell, means to transfer the reserve

shuttle from said sapport into the empty
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feeder-cell in the normal position of the shut-

tle-box, weft-indicator devices, mechanism
under Operative controlof said weft-indicator

devices whereby said shuttle-box is shifted to
carry the working cell into discharging posi-
tion and the feeder -cell into position to bring
1ts contained reserve shuttle into action and

then 18 returned to its normal position, and

an ejector entering the working cell in the
discharging position of the latter to eject the
shuttle therefrom, substantially as described.

3.-In a weft-replenishing loom, in combina-
tion, the shifting shuttle-box, means to feed

a reserve shuttle to said shuttle-box, weft-in-

dicator devices, mechanism under operative
control of the said weft-indicator devices
whereby said shuttle-box is shifted in effect-
ing the weft replenishment, a deflector oper-

ating in connection with the outer tip of the

shuttle to be ejected, and an ejector acting

~agalnst the inner tip of the said &huttle, sub-—

stantially as described.

9. Ina weft-replenishing Ioom, in combina-
tion, the lay, the shifting shuttle-box, weft-
mdlcator devices, box - %hlftlnﬂ‘ meehamsm

‘under operative control of the said weft-indi-

on the lay is transferred from
the support to the feeder-cell, weft-indicator

] shuttle box in 1he swinging movementof the

lay in the discharging posn;lon of the shuttle-

‘box to eject the shunt]e ther ef:om Sl]bStﬂI]—
tially as described.

10. In a weft- replemshmn‘ lomn in combi-
nation, the lay, the shifting shuttle box mov-
ing in unison with the lay, the magazine sup-
ported independently of the lay and moving
in unison with the latter, the support on the

lay to receive a reserve shuttle from said

magazine, the means actuated from said
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shuttle-box for feeding a reserve shuttle from -

said magazine to-said support, the injectorop-

eratlve]y connected with said feeding means
and acting totransfer the reserve shuttle from

saild support totheshuttle-box,weft-indicator

devices, and mechanism underoperative con-
trol of the said weft-indicator devices where-

by said shuttle-box is shifted to effect the dis-

charge of the working shuttle and bring the
reserve shuttle into. aetmn suhsmmmlly as
described.

11. In a weft- 181)19111:;111110' loom, in combi-
‘nation, the multiple shuttle-box, the feeding

means operatively connected with ‘the said
shuttle-box and actuated by the movement of

the latter to feed a reserve shuttle tothe shut-

tle-box, the reciprocatory actuator, means to
operate the same, and weft-indicator devices

whereby the said actuator is caused to oper-
‘ate said shuttle-box to occasion a change of

shuttles, substantially as deseribed.

12. In a weft- replenishing loom, m_ combi-
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nation, the lay, the support on the lay for a

reserve shuttle, the multiple shuttle-box, the

magazine for reserve shuttles, feeding means
wherpbv to feed a shuttle from said magazine

to said support and an injector whereby to.

shift said shuttle from the support to theshut-
tle-box, both operatively connected with said
shuttle hox and actuated by the movement ot
the latter, the actuator, means to reciprocate
said &etua,tm , and weft indicator devices
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whereby the said acluator is caused to oper-

ate the shuttle-box to occasion a change of

-shuttles substantmlly as deser 1bed.

natlon the lay, the maﬂ'anne suppmted inde-

I1I0O

therewith, the Shlfbll]ﬂ‘ shuttle. box the sup-
port on the lay to receive a shuttle from the
said magazine, and a shuttle-gunide connected

II5

with said shuttle-box and bridging the space -

between theshuttle-box and the adjacent por-

tion of the magazine, csubstantmlly as de-

seribed.
14, In a weft- 1eplenlshmw loom, in combi-

nation, the lay, the magazine SUppmted inde-
pendeu-_tly of the lay and swinging in unison

therewith, the shifting shuttle-box, the sup-

port on the lay to receive a shuttle from the
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said magazine, ashuttle-guide connected with

said shuttle-box -and bridging the space be- -

tween the shuttle-box and the adjacent por-

05 catm dewees, and & fixed ejector entering the | tion of the magazme, and a detent to prevent
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canting or rocking of the shuttle on said sup- | erative control of the said shuttle changing

port as the shuttle box rises, substantially as

described. -

15. In a weft-replembhmw loom, in combi-
> nation, the lay, the magazine Swmﬂ'mﬂ' in uni-
son with the lay, the spring- supported mount-
ingforthe magazine, shuttle-changinginstru-

menta,htles, fmd weft-_mdieator dewces_m op- |

instrumentalities, substantially as deserlbed
In testimony whereof I affix my signature

in presenee of two witnesses.
HENRY I. HARRIMAN.

Witnesses:
| CHAS. F. RANDALL,
LEPINE HALL RICE.

IO
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