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To all whom' it may concern:

Be it known that I, HENRY I ITARRIMAN,

- citizen of the United States, residing at New

I5

York, in the county of New York, State of
New York, have invented a certain new and

useful Improvement in Looms, of which the

following is a specification, reference being

had therein to the accompanying drawings.

The invention has relation to looms of that
class in which replenishment of the working
weflt-supply is effected automatically by the
mechanism of the loom when necessity arises
therefor—as, for example, on exhaunstion of
the supply of weft or filling that is carried by
the working shuttle on the lay, or on exhaus-

‘lion thereof to a predetermined extent or on

loss of continuity of such weft or filling, the

- action of the replenishing instrumentalities
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being brought about or instituted through

the agency of suitable forms of weft-indica-
- tor mechanism. | o

The main object of my invention is to pro-
duce an automatic weft-replenishing loom in

which the operations that are incident to re-

plenishment shall be performed without the

suddenness and shock that are characteristic

of many of the forms of weft-replenishing
looms heretofore devised and also without ar-

rest of the loom or mOdiﬁeatiQﬂ of the driv-

ing thereof.

~In this invention when the weft-indicator
‘mechanism acts to indicate that the working

weft-supply is in the predetermined condi-

tion calling for replenishment thereof the

35

picking is arrested, the letting- off of the
warps and the taking-up of the woven cloth

- der, these operations being divided up among

45

a considerable number of revolutions of the

are arrested, and then, while the loom con-
“tinues to run at normal unabated speed, the
- operations essential to weft replenishment
arecaused o be performed in the required or-

two revolutions of the crank-shaft and recip-

rocations of the lay—in order that precipi-
tate and harsh action, with all its attendant
liability to disarrangement, breakage, &e.,
may be avoided. P | |

The invention is intended to be carried into

etfect with the aid of various typesand forms
of weft-replenishing instrumentalities and

- .' |'I

crank-shaft of the loom and reciprocations of |
the lay—that is to say, through more than

i

—————

I'have chosen to present the invention herein
as embodied in a loom containing weft-re-
plenishing instrumentalities which act to re-
place the working shuttle on the lay by a
fresh or reserve shuttle, and also containing

weft-indicator mechanism acting on breakage

or exhaustion of the weft carried by the said
working shuttle.
the said instrumentalities and mechanism
may be employed in practice in some in-
stances, and it will be understood, therefore,
that the invention is not limited in all in-
stances to the exact mechanism or means
herein shown for accomplishing the desired
results, for, as will be obvious to those skilled
in the art, the results aimed at might without
departure from the broad invention be auto-
matically accomplished by the employment

of forms of mechanical devices other than-

those herein shown.

wefi-indicator mechanisms. Forconvenience -

Other forms and types of

55
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I will now proceed to describe the selected

embodiment of my invention with the aid of

the accompanying drawings, in which—

Figure 1 is an elevation of the driving end

of a loom containing the embodiment afore-
sald of my invention.

of the change end thereof. Fig. 3 is a partial

plan of the said driving end, with the change-

shaft in its normal position of rest. Fig. 4is

Fig. 2 is an elevation |

/5

3o

a-partial plan of the said change end, with

the picking-tappet ininoperative p ositionand
, a8 during the rotation of

the let-off arrested
the change-shaft. | |
- Having reference to the said drawings, a '
designate the opposite end framesof theloom;
a?, the breast-beam
a* the rear girths.

b'c¢’are intermeshing gears on the said shafts,

; 0%, the front girth, and =~
. . . g0
b is the crank-shaft, and ¢ the cam-shaft. o

by means of which motion is communicated

from one thereof to the other.

b? is a band-pulley on the '@1‘&_nke8haft, and
b® is a driving-band passing around the said

95

band-pulley for the purpose of operating the

loom.

b* b* are the pitmen connecting the erank-
shaft with the lay d. - S

d' is the lay-beam. B |
e, Fig. 1, is the usual shipper-handle, and

e the shipper-fork operated therefrom and

IGO0

controlling the driving-band b3, the said ship-
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per-fork being mounted on a stud e* with
capacity to slide lengthwise of the latter,
the said stud extending outwardly from end
frame a. |

The working shuttleon the layis designated
fin Fig. 2. For the purpose of operating the
same I have shown at the change end of the
loom (see Figs. 2 and 4) a picker-stick g, alug-
strap ¢', connecting the said picker-stick with
an arm ¢*on the picking rock-shaft g°, the
said rock-shaft, bearings ¢* ¢* which are ap-
plied to the end frame ¢’ and in which the

- said rock-shaft is mounted, an arm ¢° on said

rock-shaft g%, a bowl g° on the said arm, and a
‘picking-tappet g%, mounted on the cam-shaft

¢ and rotating in unison therewith. Only the
picking-tapet ¢® of the picking mechanism at
the opposite end of the loom is shown, (see

- Fig. 8;) but the rest of such mechanism would

- 20
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correspond substantially with that which has
thus far been described as pertaining to the

change end of the loom.

The arrest of the picking preferably is pro-
vided for by throwing the picking mechanism
out of action at the change end of the loom,
although it may be accomplished in other
ways. Herein the picking-tappet g’ at the
change end of the loom is made movable in a
direction lengthwise of the cam-shaft ¢, and
thereby placed in and out of working rela-
tions with the bowl ¢° on the arm ¢° of the
picking rock -shaft g°. The said tappet 18
sleeved on the cam-shaft ¢, and through the

body thereof is formed a hole ¢%, receiving a

pin ¢° projecting transversely from an arm

- g% fast on thecam-shaft . Thereby the pick-
~ing-tappet g’ is compelled to rotate in unison

40

with the cam-shaft ¢, while capable of being
shifted lengthwise of the latter. I'or the pur-
pose of enabling this shift to be effected auto-
matically the hub of the picking-tappet 1s
orooved, as at g'l, to be engaged by the fork

- of a shifter-lever g%, and a spring g® is ar-

45

- tappetin the position thereof which places the

55

ranged to act on the lever g** with a tendency
to hold the picking-tappet in normal or work-
ing relations with the bowl ¢°. A roller g%,
carried by the lever ¢g'?, bears against the ro-
tatable cam g%, and by means of the said cam
and spring the shifts of the picking-tappet g7,
which place it in and out of working relation

- with the bowl ¢!%, are occasioned.

" Fig. 4 of the drawings shows the picking-

noses thereof outof working relations with the
bowlg® Insaid figurethe bowl is shown rest-
ing upon a continuous concentric portion

‘thereof which is equal in diameter to those

. portions of the tappet which intervene De-

60

tween the picking-noses. Consequentlyinthe
return shift of the picking-tappet back into

‘normal working position one. or the other of

the said intervening portions will slip unob-

structedly beneath the end of the bowl ¢°.

h'is the warp-beam, (see Fig. 2,) its jour-
nals 7' being received in bearings A? i?, which

are provided therefor on the end framesaa’. | |
__For the purpose of delivering the warps from | pawl ' movement to actuate ratchet-wheel

C—

| with the ratchet-wheel A",

| the said warp-beani as required in the weav-

ing I have illustrated a well-known form of
let-off mechanism combined with the said
warp-beam h. Thus the warp-beam /7 is
equipped with the usual gear /°, which latter
is arranged to mesh with the small gear or
pinion ! on the shaft /5, the said shaft being
suitably mounted in a bearing on end iframe

a' and being furnished with the worm-gear A’

which is engaged by the worm A’ on the up-
richt shaft 4. The shaft 2% is mounted 1in
bearings /.? on the end frame @' and furnished

gages with the said ratchet-wheel, the said

pawl being pivoted to a swinging pawl-car--

rier 7112 and the latter having jointed thereto
the rod 713, extending forwardly in the loom.
L1t designates a rod which at its front end

is connected with a projection i, carried by .
the lay, (see Fig. 4,) the rear end of said rod
1t having a hole therethrough to enable it to

be threaded on the rod A%, The rod hMis
utilized for transmifting movement from the
lay to the rod 1'%, pawl-carrier ¥, and pawl
hilin order to rotate the shaft A% and the warp-
beam. |

In order that the umvinding of the warps

may proceed at a rate conforming to the needs
of the loom, the rod i'®is connected, as usual,
with the lower arm of a lever A, Through

A pawl h'' en-
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a hole in the npper arm of this lever 4™ passes

a rearwardly-extending portion of the rod A',
the forward portion of thesaid rod being fitted
to a guide 2!" on the end frame «', while the
rear end of the said rod is connected with the
arm hi8 of the usual whip-roll 2 71*is a
spring on the said rod h'%acting between the
bearing 7'"and a collar /*' on the rod A'°, with
a tendency to force the rod rearwardly and

press the whip-roll 2 upwardly in opposition

to the strain on the warp-threads.

7,22 ig a collar on the rod h'%at the rear side

of the lever 1™, and 1* is a spring on the rod
1'% hbetween the said lever and a fixed stop at
h*ontherod. Throughthedevices described
the extent of the strokes of the pawl-carrier
and pawlis controlled in the usual manner, 1t
being understood that at each forward move-
ment of the lay the pawl-carrier and pawl are
advanced by the rods i'? At from the position
which has been given them by means of the

whip-roll, &e.,thus oceasioning the necessary

delivery of warps from the warp-beam.
For the purpose of arresting the delivery
of the warp-threads from the warp-beam I

interpose between the rear end of rod h'* and

a stop-collar 2'¥, fast on rod /'3, a movable fill-

ing-in piece wu, shown slotted to fit upon the
When said filling-in piece is1n

said rod A’
its normal position, with its full width inter-
posed between the end of rod 2" and the stop-

I10GC

105

110

115

120

125

collar ', each time the lay beats forward,

drawing the rod /! with it, the said rod car-
ries the filling-in piece forward against the
stop-collar and moves forward the rod A",
thus transmitting to the pawl-carrier /i'* and

130
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~arching rocker %', which last is pivoted at /2

- 6o

- 8pring is connected with a downwardly-ex-
~tending part of the bracket &%, For the pur-
- pose of enabling the rocker %' and shuttle-
box front & to be operated at the proper
times a connection &* extends from the rear-
wardly - projecting arm of the said rocker
around a direction-changing sheave or pulley |

6

shaft 7. When the weft-indicator mechan- |

saild retaining-pawl, and therebyarresting the

J on the lay by a fresh or reserve shuttle. In

as to permit the spent or failed shuttle to
- escape therefrom, and to then enable the

‘the purpose of enabling the said shuttle-box

- thelay-beamd'. A springk?acts upon thesaid

- pressed in the position which places the shut-
‘tle-box front /% in its normal position. (Rep-
“resented in IFig. 2.) One end of said spring

652,105 ' | ' 3.

k'Y and rotate warp-beam 7%, so as to unwind |
a certain length of the warps. When the
filling-in piece is in its retracted position,
(shown in Fig. 4,) the rod A moves idly back
and forth without transmitting movement to
rod 7% and thereby the delivery of warps is
suspended. | | | |
For the purpose of operating the filling-in
plece u automatieally it is connected with
shifter-leverg'?,asshownin Fig. 4,and thereby
when the latter is moved to shift the picking-
tappet g’into inoperative position the fillin o'-
in piece is withdrawn, while when the shifter-
lever g* is moved to restore the picking-tap-
pet to 1its operative position the filling-in
piece is moved back again, so as to place its
thicker portion between rod %!* and stop-col-
lar AL, | | -
~T'he ratchet-wheel of the take-up mechan-
ism is shown at ¢ and its retaining-pawl at 7%,
the latter being mounted on one end of a

Ism calls the weft-replenishing instrumen-
talities into action, it also occasions a partial
rotation of said shaft %, thereby lifting the

take-up of the woven cloth. One means of
rocking the said shaft is explained herein-
after. o
Asindicated hereinbefore,I have presented
the invention herein as embodied in a loom
containing weft-replenishing instrumentali-
ties which act to replace the working shuttle

eifecting the change the spent or falled work-
Ing shuttle first is discharged from the lay
and then a reserve shuttle is transferred into
working position on the latter. The dis-
charge is provided for herein by opening the
shuttle-box at the change end of the loom, g0

fresh or reserve shuttle which is to be sub-
stituted therefor to be transferred to the lay
from a suitable hopper or magazine. For |

to be opened for the discharge of the spent
or failed shuttle and the introduction of the
fresh or reserve shuttle the front % of the
said shuttle-box is made movable by being
applied to the forward portion of an over-

on a bracket k%, extending rearwardly from

rocker with a tendency to hold the same de-

is connected with a forwardly-projecting arm
of the rocker ', while the other end of the

at k* to a lever %% working in connection
with a rotatable cam %%, - | |

For the purpose of effecting the transfer of
a fresh or reserve shuttle to the lay after the
spent or failed working shuttle has been
ejected from the latter an injector m is pro-
vided, the same being arranged to take a re-

serve shuttle from a supply n, contained in a
hopper o, located at the change end of the

breast-beam, and carry the same rearward to
the lay. The said injector is provided with
rearwardly-projecting fingers m/, which are
adapted to extend beneath the bottom shuttle
7 1n the hopper or magazine 0 and to support
the said boftom shuttle as it is being carried
rearwardly to the lay; also, with upwardly-
projecting fingers m?, whichin the movement

| of the injector rearward in the loom engage

with the said bottom shuttle, so as to carry it

/°©

75

80

along with the injector. These fingers are

pivoted at m* in order that they may yield
when in the forward movement of the injector
they come in contact with the shuttle which
has dropped into the bottom position in the

hopperormagazine. Theinjector is mounted
-on an arm m°, which is pivoted atm* A con-

nection m?® extends from the said arm m? to a

lever mf® working in connection with a rota-
3 ot

table cam 7. The said connection m? in-
cludes aspring m$, and is thereby made yield-

- 1ng, S0 as to enable it to give when the injec-

tor in being drawn rearwardly in the loom
brings up against the lay and also so as to
enable the injector to partake of the move-
ments of the lay back and forth during the
time while the injector-operatin g devices are

‘acting to draw the same rearwardlyin the

loom.
In a loom embodying the present invention

the lay beats up one or more times during the

performance of the replenishing operations,

while the shuttle-box front L is occupying its
withdrawn position. The protector mechan-
ism would act during this time if provision

were not made for preventing such action

until after the introduction of the fresh or re-

serve shuttle into the shuttle - box at the
change end of the loom and the return of the
shuttle-box front to itsnormal position. Such
provision is madeas follows: The dagger per-
taining to the protector mechanism is shown

at p and the protector-shaft mounted on the

lay and carrying the said dagger is shown at

!

p. (SeeFig.2.) Oneof the usual protector-
fingers carried by the said protector-shaft is

shown at p? Fig. 2, and at p® is shown the
swell or binder pertaining to the shuttle-box

ab the change end of the loom and with which
the said protector-finger p? codperates. The

devices for raising the dagger p and holding
it uplifted above the usual frog (not shown)

GO
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until after the shuttle-box front has been low- -
130-

ered comprise the rocker p* pivoted at % on
the lay-beam p’, the connection p°, joined to
the said rocker, the lever p?, with which the
sald connection also is joined, and the rota-

.-""".-F-.
i

table cam 7% acting against the said lever Pl -

—-
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means of driving the said change-shaft », T

20

25

i : _ 652,105

- For their convenient support and actua- | ratchet-wheel 4, and thus bring the répl;eii-'.
tion the cams %, &% m’, and g™ are mounted |

on the shaftr, thislast being mountedinsuit-
able bearings %, which are provided there-
for at the rear of the loom, the said shaft be-

ing termed by me the ‘“‘change-shaft.” The

Tect-

said cams normally are maintained ine

“ive to operate the devices which have been

described and are rendered effective under

the dictation of the weft-indicator mechanism.

To- this end in the present mechanism the
change-shaft r is arranged to stand normally
still or at rest—that is, during the regular
working of the loom--and 1s caused to begin
its rotation when the condition of the work-
ing weft-supply is such as to call for replen-
of the latter. As a convenient

provide an arm 7', which is fast on the said
change-shaft, Figs. 1 and 3, a pawl or dog 7%,

which is pivoted to the said arm and acted on |

by a spring 7%, which tends to depress its en-
gaging end, a ratchet-wheel 7%, made fast to a

sleeve 7%, which surrounds the change-shaft

r and is arranged to rotate freely thereon, a
sprocket-wheel 7° on the said sleeve 79, a

- sprocket-pinion 77 and sprocket-gear 7%, fast

30

to each other and mounted to turn together
on a fixed stud 7% projecting from the end
frame a, a sprocket-pinion 7% fast to one of

" the loom-shafts, herein the cam-shaft ¢, a

- sprocket-chain 7, connecting the sprocket-

35
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50

gear 7% with the sprocket-pinion 7% and a
sprocket-chain 7, connecting the sprocket-
gear r® with the sprocket-pinion 7%, Through
the sprocket-gearing described the sleeve 7°
is driven from the cam-shaft ¢ at a speed
bearing a predetermined ratio to that of the
said cam-shaft. The change-shaft r stands
normally at rest in a predetermined position
which issecured and maintained by means of
a disk 7 on the change-shaft r, having in ifs
periphery a notch which is entered by a pro-
jection on a locking-lever 4, the said lever
being held up to its work by a spring 77%.
(See Fig. 3.) ' _'
Under the ordinary working conditions of

‘the loom the pawl or dog 7* is held from en-

oaging with the ratchet-wheel 7* by a control-
ler s, herein constituted by a lever thatis piv-

- oted at ¢ on a bracket s*, carried by the rear
- girth a

*. The said controller s is furnished
with a projection s°, herein constituted by a

- serew for convenience in making ad] ustment
55

60
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said pawl or dog to become engaged with the | opportunity for the escape of the shuttle from

when desired, which is adapted to remain
normally in contact with the tail of the pawl

or dog 7% asin Figs. 1 and 3, and thereby

keep the engaging end of thesaid pawl or dog
from moving into the path of rotation of the
teeth of the ratchet-wheels*. Springs*holds
the controller in 1ts said normal position.

(Shown in Figs. 1 and 3.) |

The controller s is under the control of the
weft-indicator mechanism and is arranged to
be operated at the proper time to release the
said pawl or dog 7°, and thereby enable the

.h-'\-q.‘-_-‘"_
l\'I'I. ]
. S

|

‘the cam-shaft ¢ and that of sleeve r°.
present instance the sprocket-gearing is pro-

| explained.

ishing instrumentalities into action. The
illustrated form of weft-indicator mechanism
comprises a weft-fork 7, a slide ¢ on which said

weft-fork is pivoted, a gooseneck ¢* to coOp-

erate in the usual manner with the said weft-

fork, a cam #, mounted on the cam-shaftc and
serving to actuate the said gooseneck, an arm

75

#. arranged to be actuated by the said slide
¢, the said arm being pivoted at ¢’ toa bracket

on the front girth ¢® and a connection ¢°, ex-
tending from the said arm ¢* to the controller s.
The shaft 7° extends across the front of the

loom and is furnished with an arm 2%, having

30

a projection extending across in front of arm

4. When said arm is moved forward, 1t acts
against the said projection to move the arm
and rock the shaft 2%, thereby raising the re-
taining-pawl of the take-up mechanismn and
arresting the take-up of the woven cloth.
The number of teeth on ratchet r* corre-
sponds with the ratio between the speed of
In the

portioned to rotate the said lever at one-sixth
the speed of the cam-shaft. Consequentlythe
said ratchet-wheel is furnished with six teeth
in order to secure the required timing in the

operation of the change-shaft and the parts

which are actuated therefrom with relation
to that of the usual mechanism of the loom.

When the loom is at work, breakage or fail-
ure of the weft is followed by engagement of
the gooseneck ?* with the tail of the weft-fork
{, and this causes the weft-fork slide ¢’ to be
advanced and arm ?* to be pushed forward.

The forward movement communicated thus

to the arm ¢* causes the shaft +° to be rocked,
su as to raise the retaining-pawl ¢ and arrest

QO
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100

105§

the taking up of the woven cloth, as already

Movement also is transmitted
from arm {* through connection ¢° to controller
s, and this withdraws the latter from its nor-
mal position. (ShowninFigs.land 3.) The
withdrawal of the controller frees the pawl
or dog 7%, and the latter immediately moves
into position to become engaged by a tooth of
ratchet-wheel 4. Thus the change-shaft ris
started and the various parts and instrumen-
talitiesunderthe operative control thereof are

broughtinto playin the predetermined order.

The change-shaft having been set in motion

the cam ¢!® comes into operation first, and it
actuates the shifter-lever g** toarrest the pick-
ing from the change end of the loom and also
arrest the letting off of the warps. The timing

is such as to assure that the last pick of the
shuttle shall be from the driving end of the
loom tothe change end thereof. Cam p®actsto
lift dagger p, so that during subsequent beats

I10O

115

120

125

of the lay,while the shuttle-boxfrontzis with-

drawn, the said dagger shall be held above
the frog and prevented from engaging there-
with. _
k' and withdraw the shuttle-boxfront 4. This
withdrawal of the shuttle-box front affords

The cam kb acts next to move the rocker

130
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the open shuttle-box at the change end of the

loom as the lay beats to and fro. The cam
m' acts to draw the injector rearwardly to-

~ward the lay, so as to transfer a reserve shut-

tle n to the latter and place it in the nnoeccu-

“pied open shuttle-box, the injector being held
pressed a short time against the lay, the

- spring 7 allowing the injector to partake of

the movements of the lay back and forth.
While the injector continues pressed against

-the lay, keeping the freshly-transferred shut-
- tle in place in the open shuttle-box, the cam

_. s

20

25

30
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k¥ causes the rocker k' to be operated to move
the shuttle-box front % back into its normal
position, whereupon cam m' occasions the

withdrawal of the injector m and the return

ofthelattertoitsnormal position. (Shownin
Kig. 2.) The front khaving been closed back
in position the protector devices are freed and
then the picking mechanism atthe change end
of the loom is rendered operative again., In
practice I have timed the parts so as to hold
the shuttle-box front % lifted for substan-
tially three revolutions of the crank-shaft be-
fore the injector acts, in order to afford am-
ple opportunity for the escape of the spent or
failed shuttle from the lay, and also keep the

sald front lifted during two more revolutions !

thereof in order to afford ample opportunity
for making the transfer of a reserve shuttle
to the lay. The first pick with the freshly-

transferred shuttle from the change end of

the loom to the driving end of the latter is
made before the change-shaft » completes its
revolution in order to place the weft of the
sald shuttle in position to act against the
wett-fork?. Ifsuch weft were not thus placed
In position to act against the weft-fork just

- before the completion of such revolution, the
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engagement of the gooseneck #* with the tail
of the weft-fork in the forward beat of the
gooseneck, which oceurs at about such time,
would cause slide ¢ and arm # to be forced
forward, as before, with the result that con-
troller s would be shifted into its inoperative
position once more and the change - shaft,
would be caused to continue in revolntion.

- In my present invention the action of the |
weft-indicator mechanism, which institutes
the operations that are incident to replenish- |

ment, has no effect on the driving arrange-
ments of the loom, the said operations being
performed while the loom continues to run at
normal unabated speed and without arrest or
modification of the driving thereof.
- What I claim is—- -

L. In a loom, in combination, loom-driving

mechanism, picking mechanism, weft-indica-

tor mechanism, weft-replenishing instrumen-
talities, and actuating mechanism called into
action by said weft-indicator mechanism to
suspend the picking until fresh weft has been

supplied, and to extend the replenishing op-

erations throughout a plurality of reciproca-
tions of the lay while the driving of the loom
Is continued at normal unabated speed. .

2. In aloom, in combination, loom-driving |

I

|

mechanism, picking mechanism, take - up
mechanism for the woven cloth, weft-indica-
tor mechanism, means under the control of
the weft-indicator mechanism to arrest the
taking-up action, weft-replenishing instru-

‘mentalities, and actuating mechanism called
into action by said weft-indicator mechanism

to suspend the picking until fresh weft has
been supplied, and to extend the replenish-
Ing operations throughout a plurality of re-
ciprocations of the lay while the driving of
the loom is continued at normal unabated

8peed. |

3. In-a loom,in combination, loom-driving
mechanism, mechanism for feeding warp,
welt-indicator mechanism, weft-replenishing
instrumentalities, and actuating mechanism
called into action by said weft-indicator mech-
anism, to arrest the feeding of the warp un-
til the weft has been replenished, and to ex-
tend the replenishing operations throughout
a plurality of reciprocations of the lay.

4. In a loom, in combination, loom-driving

- mechanism, mechanism for feeding warp,

weft-indicator mechanism, weft-replenishing
instrumentalities, and actuating mechanism
called into action by said weft-indicator mech-
anism to arrest the feeding of the warp un-

til the weft has been replenished, and to ex-

tend the replenishing operations throughout
a plurality of reciprocations of the lay while
the driving of the loom is continued at nor-
mal unabated speed.

5. In a loom, in combination, loom-driving
mechanism, picking mechanism, mechanism
for feeding warp, weft-indicator mechanism,
welt-replenishing instrumentalities, and ac-
tuating mechanism called into action by said
welt -indicator mechanism to suspend the
picking and arrest the feeding of the warp

‘until fresh weft has been supplied, and to ex-

tend the replenishing operations throughout
a plurality of reciprocations of the lay while
the driving of the loom is continued at nor-
mal unabated speed. = o
6. Ina loom,in combination, loom-driving
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mechanism, picking mechanism, let-off and

take-up mechanism, weft-indicator mechan-

ism, weft-replenishing instr umentalities, and

mechanism under control of said weft-indi-
cator mechanism, to suspend the picking and
arrest the letting off and taking up until fresh
weft has been supplied, and to extend the re-
plenishing operations throughout a plurality
of reciprocations of the lay. |

7. In a loom,in combination, loom-driving
mechanism, protector mechanism, weft-indi-
cator mechanism, weft-replenishing instru-
mentalities, and actuating mechanism called
into action by said weft-indicator mechanism
independently, to extend the replenishing op-

erations throughout a plurality of reciproca-

tions of the lay while the driving of the loom
is continued at normal unabated speed, and
malntain the said protector mechanism inop-

fected.
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erative until the replenishment has been ef-
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- 8. Inaweft-replenishing loom, in combina-
tion, loom-driving mechanism, the lay, weft-
indicator mechanism, weft-replenishing in-

strumentalities including a movable shut-
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tle-box side on thelayand an injector to trans-
fer a reserve shuttle to the lay, and actuat-
ing mechanism called into action by the said
weft-indicator mechanism to withdraw said
shuttle-box side for a plurality of reciproca-
tions of the lay to permit the shuttle on the
lay to be discharged and a fresh one substi-
tuted and then restore the side to normal po-
sition, and to cause the injector to advance
to the lay and partake of the movement there-
of while holding a shuttle on the lay until
the shuttle-box front is closed upon such shut-

tle while the driving of the loom iscontinued

~at normal unabated speed.

9. In aweft-replenishing loom,in combina-
tion, loom-driving mechanism, the lay, pro-
tector mechanism,weft-indicator mechanism,
weft-replenishing instrumentalities includ-
ing a movable shuttle-box side on the lay and
an injector to transfer a reserve shuttle to
the lay, and actuating mechanism called into
action by the said weft-indicator mechanism
to render the protector mechanism inopera-
tive until after a change of shuttles has been

effected, to withdraw said shuttle-box side
for a plurality of reciprocations of the lay to

permit {he shuttle on the lay to be discharged
and a fresh one substituted and then restore

the side to normal position, and to cause the

injector to advance to the lay and partake of
the movement thereof while holding a shut-
tle on the lay until the shuttle-box front 1s
closed upon such shuttle, while the driving
of the loom is continued at normal unabated
speed. |

10. In a weft-replenishing loom, in combi-
nation, loom-driving mechanism, the lay,
picking mechanism, weft-indicator mechan-
ism, weft-replenishing instrumentalities in-
cluding a movableshuttle-box side on the lay
and an injector to transfer a reserve shuttle
to the lay, and actuating mechanism called
into action by the said weft-indicator mech-

anism to arrest the picking until after a |

change of shuttles has been effected to with-
draw said shufttle-box side for a plurality of
reciprocations of the lay to permit the shuttle
on the lay to be discharged and a fresh one
substituted and then restore the side to nor-
mal position, and to canse the injector to ad-
vance to the lay and partake of the move-
ment thereof while holding a shuttle on the
lay until the shuttle-box front is closed upon
such shuttle, while the driving of the loom is
continued at normal unabated speed.

11. In a weft-replenishing loom, in combi-
nation, loom-driving mechanism, the lay, pro-
tector mechanism, picking mechanism, weft-
indicator mechanism, weft-replenishing in-
strumentalities including a movable shuttle-
box side on the lay and an injector to trans-

fer a reserve shuttle to the lay, and actuating

-----

tindicator mechanism to render the protector

mechanism inoperative and arrest the pick-

ing until after a change of shuttles has been

effected, to withdraw said shuttle-box gide

for a plurality of reciprocations of the lay to

permit the shuttle on the lay to be discharged

and a fresh one substituted and then restore
the side to normal position, and to cause the
injector to advance to the lay and partake ot
the movement thereof while holding a shuttle
on the lay until the shuttle-box front is elosed

upon such shuttle, while the driving of the
| loom is continued at normal unabated speed.

12. In a weft-replenishing loom, in combi-
nation, loom-driving mechanism, the lay, pro-

te¢tor mechanism, picking mechanism, let-oft

and take-up mechanism, weft-indicator mech-
anism,weft-replenishing instrumentalitiesin-

cluding a movable shuttle-box side on the lay

and an injector to transfer a reserve shuttle
to the lay, and actuating mechanism called

| into action by the said weft-indicator mech-

anism to render the said protector mechan-

ism inoperative and arrest the picking, let-

ting off and taking up until after a change of
shuttles has been effected, to withdraw said
shuttle-box side for a plurality of reciproca-
tions of the lay to permit the shuttle on the
lay to be discharged and a fresh one substi-

tuted and then restore the side to normal po-
sition, and to cause the injector to advance

to the lay and partake of the movement there-

of while holding a shuttle on the lay untilthe

shuttle-box front is elosed upon such shuttle,
while the driving of the loom is continued at

normal unabated speed.

13. In a weft-replenishing loom, in combi-
nation, weft-indicator mechanism, one of the
rotating shafts of the looms, weft-replenish-
ing instrumentalities, the change-shaft in op-
erative control of the said instrumentalities,
the arm fast on said change-shaft provided
with a pawl or dog, the sleeve loose on the
said change-shaft provided with the toothed
wheel, means to drive said sleeve from the
said rotating shaft at a reduced rate of speed,
and the controller for the said pawlor dogin
operative connection with the said weft-indi-
cator mechanism. -

14. In a weft-replenishing loom, in combi-
nation, weft-indicator mechanism, one of the

rotating shafts of the loom, the change-shaftt,

means under control of the weft-indicator

mechanism to rotate the said change-shaf%
from the said shaft of the loom, picking mech-
| anism including a picking-tappet that is mov-

able from operative to inoperative position
and vice versa, acam on the change-shaft and
means operated by said cam to shift the said
picking - tappet, replenishing instrumentali-

ties, and cams on the change-shaft in opera-

tive eontrol of the said instrumentalities.

15. In a weft-replenishing loom, in combi-
nation,weft-indicator mechanism,the change-
shaft, means under the control of the said

mechanism to rotate the said change-shaft,
mechanism called intoaction by thesaid weft- | let-off mechanism and means to operate the
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same, a cam on said change-shaft in opera-
tive control of the working of said let-off
mechanism,and weft-replenishing instrumen-

- talities under the eperative control of the said

IO

change-shaft.

16. In a weft-replenishing loom, in combi-
nation,weft-indicator mechanism,the change-
shaft, means under the control of the said
mechanism to rotate the said change-shaft,
let-off mechanism and means to operate the
same, the filling-in piece by which the work-

]

ing of said let-off mechanism is controlled, a
cam on said change-shaft in operative con-
nection with said filling-in piece, and weft-
replenishing instrumentalities under the op-
erative control of the said change-shaft.

In testimony whereof I affix my signature
in presence of two witnesses.
HENRY I. HARRIMAN.

Witnesses:
FRANK B. MILLIKEN,
LEPINE HALL RICL.
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