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To all whom it may concermn:

Be it known that I, HARRY W. SMITH, a citi-
zen of the United States, residing at North
Grafton, in the county of Worcester and State
of Massachusetts, have invented an Improve-
ment in Welt-Replenishing Looms, of which
the following description, in connection with
the accompanying drawings, is a specifica-
tion, like characters on the drawings repre-
senting like parts.

The invention to be hereinafter described
relates to looms, and more particularly to that

- class of looms wherein upon a near approach
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to exhaustion of the filling in the shuttle
means are put into operation to furnish a
new supply ot {filling. In such type of looms
it has heretofore been proposed to provide
the filling-carrier or bobbin contained within
the shuttle with a cireuit-closer in the form
of a metallic band or the like, which while a
sufficlent or working supply of filling re-
mained upon the carrier was covered by the

- filling; but when the said filling had become
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nearly exhausted the said circuit-closer on
the filling-carrier or bobbin became uncovered
by the filling, thereby completing an electric
circuit,which through otherinstrumentalities
caused the actuation of filling-replenishing
mechanism. In such type of loom, however,
it has been necessary that the filling-carrier
or bobbin be especially provided with some
form of circuit-changing means, as the metal-
lic band referred to, and as the number of
such filling-carriers or bobbins used in any
one loom is very great the equipment of a
loom with this 1ype of mechanism necessi-
tated the placing of such cirenit-changer upon
a very large number of filling-carriers or bob-
bins. Moreover, it is desirable in many in-
stances that filling-carriers or bobbins of the
ordinary construction and unprovided with
a cirecuit-changer be employed in this class of
loom, and in those cases where the filling is

wound in cop form upon paper or other tubes_

it becomes impracticable to provide the fill-
ing-carrier or bobbin with a circuit-closer of
the character above indicated, as the paper

or other tube would cover such circuit-closer

1 )

meel the conditions above indicated and to
provide means for replenishing the {illing
when that in the shuttle has become mnearly
exhausted and in which any of the usual or
ordinary forms of filling-carriers or bobbins
may be employed; and, generally stated, the
invention consists of an electrie circuit the
terminals of which may be acted upon by a
circuit-changer carried by the shuttle exte-
rior to the fi llmn' in the shuttle, so as to eause
the actuation of thefilling-replenishing mech-
anism when the filling is to be changed, and
in the combinations and parts Wthh will be
hereinafter more fully desecribed.

Figure 1is a detail showing a sufficient por-
tion of a well-known loom forsupplying fill-
ing to the shuttle with my improvements
added to enable my invention to be under-
stood, the figure showing the shuttle, the fill-
ing-carrier and yarn-load, and the front wall
of the shuttle-boxinsection. Fig. 2isa plan
view of the left-hand end of the loom par-
tially shown in Fig. 1. Fig. 3 is a sectional
view showing the shuttle, fi llmﬂ*-ecullel, and
filling in Sectlon the ﬁlllnﬂ‘ acting upon the
inner end of the feeler.
tional detail showing the ﬁlling as substan-

| tially exhausted and the cireuis closed upon

theelectrode of theshuttle, and Fig. 5 is a side
view of the shuttle.

The loom-frame 2, the breast-beam 3, the
lay 4, the device f° adapted at its lmpel.

4 forked end to be connected with either the in-

ner end of the usual weft-fork 13, pivotally
mounted in a slide 14, which is moved foi-
wardly when the weft-fork is not; tilted by the
presence of filling in the shed, the inner end

of the weft-fork at such time bemﬂ* enwawed'

by a hook 14%, carried by the lever f‘5 the
lever 15, pivoted at 16 and acted tupon at its

inner or rlﬂ'ht hand end, as shown by the slide

14, which turns said lever to release the ship-
per-handle 17 from its usual holding-notch to
stop the loom when the filling is absent the
rock-shaft 21, instrumental- thwUﬂ'h suitable
devices to actuate a pusher £, (shown by dot-
ted lines,) movable about a stud A’ and adapt-

. ed when actunated to meet a filling-carrier

and the latter would fail to be exposed to | having filling and suitably sustained in a hop-
complete the circuit when the filling had be- | per rotatable about a suitable pivot, as 2?2,
the binder 9, the arm 22, fast on the rock-
shaft 21, the slide-bar 12, havmg an overbal-

come nearly exhausted.
It is the objeet of my present invention to
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anced lever f pivoted on said slide at one end,
sald slide deriving its movement after de-
pressing the inner end of the overbalanced
lever that it may engage a suitable prong of
the actuating device f5 are and may be sub-
stantially the same as devices fully deseribed
in Patent No. 665,559, the pusher and the
hopper containing ‘the battery of filling-car-
riers and the means between the rock- shaft

21 and said pusher to actuate it being more

fully desceribed in United Sta,tes Patent No.
624,371, dated May 2, 1899.

| The loom herein shown is provided with a |
suitable stand a, (represented as connected

with the breast-beam and insulated there-

from,) said stand supporting a suitable mag-

net or magnets b. The poles of the mafrnet

- b are located near the overbalanced inner end

20

of the lever 7, and whenever the magnets are
excited they attract the inner end of the over-
balanced lever f, causing its opposite forked
end to be engaged by the lever or device f°,
which is moved for wardly at every other
pick of the loom. The overbalanced lever
and the magnet for moving it aré common to

United States Patent No. 633 976, dated Sep-

tember 26, 1899.
In the present embodiment of mylnventlon

gelected for illustration the shuttle ¢ is shown
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as pr 0v1ded with any usual self-threading de-
~vice, as ¢, of any suitable construction, “and

snrlnﬂ‘-Jaws ¢®, which receive between them
and hold fr1ct10nally the head of the filling-
carrier ¢°, which may be of any usnal type
provlded with filling c*, represented in the

present illustration as wound on any suitable
paper or other tube c5,

IPigs. 3 and 4,) although it will be evident

-t,hat any form of ﬁllmﬂ'-caruer may be em-

ployed and may be held in the shuttle in any
desired manner. In one side of the shuttle

is provided a passage-way or hole dfor a pur-

pose-that will hereinafter appear, and the

~wall of said shuttle is provided with a circuit-

changer d', shown as a metallic plate, pref-
elably located adjacent to the hole d, al-

“though this is not essential.

~ Sultably supported on a stand e, secured
to the loom-frame, is a feeler ¢*, adapted to
pass through the passage-way or hole d in the
shuttle on the forward beat of the lay and
feel for the filling on the filling-carrier con-
tained within the shuttle. This feeler may

"be of any desired character or construction

which will pass into the passage-way or hole
d, as desembed and 1s preferably mounted to
sllde in ears ¢/, carried by the stand ¢, a spring
e’ normally aetmﬂ* to maintain the feeler in
position, so that as the lay beats up and the

shuttle and ﬁlling—carrier contained therein

move toward the fell the filling will strike the

end of the feeler and push the same in the

direction of movement of the lay.

Operatively connected to the feeler e?, so as
to be movable therewith, are the terminals &
k' of an electrie circuit, the said terminals
being insulated from the feeler and suitably i

(shown in section in

=}
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connected to the magnet b by the conductors

Lm and mn, respectively, a suitable source of

electric energy, as a battery or generator n',
being interposed between the terminals and
magnet, as represented in Ifig. 2.

S50 long as there is a working supply of
filling on the carrier to insure the proper op-
eration of the loom to prevent a mispick the
filling will contact with the feeler as the lay
moves forward or toward the fell and move
the said feeler and through it the terminals
of the circuit in the direction of movement
of lay and prevent thecircuit-changer carried
by the shuttle from changing the circuit

through the terminals £ &', and in the form

of construction shown the circuit will not be
closed and the magnet 6 will not be energized
to cause the actuation of the replemshmﬂ‘
mechanism through the slide 7?2, rock-shaft
21, and Opemtwely-eonnected instrumentali-
ties. When, however, the filling becomes
nearly e*{hausted or exhausted to a predeter-
mined extent, the feeler will penetrate far-

ther into the %h.httle before 1t is cansed to

move in the direction of movement of the lay,
and the circuit-changer or plate d’ will en-
gage the terminals & k" and close the circuit,
thereby enabling the device 7% to engage the

| inner end of the ovelbalanced lever a,nd move

the slide /'~ to turn the rock-shaft 21 and cause
the operation of the filling-replenishing mech-
anism to supply fresh filling to the shuttle
when the latter arrives at the opposite end
of the loom at which substantial absence of
filling was indicated.

- It is obvious, of course, that the terminals
k k' may be located more or less distant from
the inner end of the feeler, that depending

‘upon the size of the shuttle the diameter of

the filling mass, and the qua,ntlty of filling it
18 deswed to leave upon the filling-carrier
when the latter is to be changed by the re-
plenishing mechanism.

That the end of the feeler may enter the

passage-way or hole d in the shuttle, the front

wall p of the shuttle-box, which may be of
any usualor desired construction, is eubwway,
as at p'. --

‘While .in the present embod1ment of my
invention I have selected for illustration a
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construction wherein the filling - carrier is

changed in the shuttle upon near dpproaeh to
exhaustmn of the ﬁllmg, it 18 to be under-
stood that my invention is not limited in this
respect, as the same may be applied to the
well-known type of loom wherein the shuttle

I120

ischanged, and whileI have shown the shuttle

in the present instance as provided with a cir-
cuit-changer in the form of a plate d’, by
which the 1361 minals k' are electr 1eally;|01ned
on the exhaustion of the filling to a predeter-
mined extent to thereby compleue the eircuit,

it is equally obvious to the ordinary electri-
cian and one skilled in this art that the cir-

cuit-changer might be caused to break the

| eircuit, although the construction illustrated

is deemed the preferred type; neither is it

125

I30




IO

I35

20

30

40

697,684

necessary that the terminals be directly car-
ried by the feeler, as I desire it to be under-
stood that I reﬂ‘ald myself as being the first
toprovide a shuttle with a ¢ircult- ehau oer ex-
terior to the filling in the shuttle which 1 pon
near exhaustion of the filling in the shuttle
will change the condition “of the cireuit
through terminels of an electrie circuit, irre-
spective to the details of construction thereof
or their disposition with relation to the feeler,
although I regard the described and shown
construction as of the preferred form.

It will be noted from the construction de-

seribed that the terminals & %' of the electric

circuilt are yielding and that on the forward
beat-up of the lay that they yield and move to
some extent in the direction of movement of
the lay, and it will also be noted that the part
e’, which I have denominated a ¢ feeler,”
servestorenderthe circuit-changing means d’
carried by the shuttle, mopemtlve to ehenwe
or close the cireuit when sufficient filling is
upon the filling-carrier, and yet permits Cits
operation to ehanﬂ'e or elose the circuit when
the filling has beeome exhausted to a prede-

ter mmed extent, and any means which will

do this in connection with an exposed cir-
cuit-changer carried Ly the shuttle exterior
to the ﬁ]hnn* contained therein I regard as
within the scope of my invention. -

Having deseribed my invention, what I
claim, and desire to secure by Letters Patent,
18—

1. In a loom, :alllnﬂ'-leplemshmﬂ‘ meehan—
ism, an electric circuit having terminals, &
shu ttle provided with circuit- ehanﬂ Ing means
exterior to the fillingin the ehuttle to ehanﬂ‘e
the circuit through t}he terminals and cause
the said 1ep1e111eh1ne' mechanism to be actu-
ated when the filling is to be changed.

2. In a loom, ﬁlhne‘-replemshmﬂ mechan-

- ism, an eleetue cirecuit having. terminals, a
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- the active shuttle to thereby control the aetu-~
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shnttle provided with eircuit- chan ging means
exteriorto the filling in the ehuttle and means
controlled by the ﬁlhnfr for renders Ing the cir-
cuit-changing means operative to ehenn'e the
cireuitand canse ther eplenishing meehamsm
to be actuated when the filling is nearly ex-
hausted.

‘8. In a loom, filling-r eplenishing mechan-
ism, an electri 1(3 clr eult containing an electro-
maﬂ‘net and having a plurality of terminals
exterior to the shuttle a shuttle provided with

e1reu1t-chanfrmw means exterior to the filling

in the Shuttle, end a device to render sald
means inoperative by the presence and oper-
ative by the substantial absence of filling in

ation of the said replenishing mechanism.
4. In a loom, filling-replenishing mechan-

1Sm, an eleetne circuit controlling said mech-

amsm and having its terminals sustamed ex-

terior to the ehuttﬂe and a shuttle having

mounted thereon enemt-ehaneme means ex-
terior to the filling in the shuttle and adapted

to close said euemt through seld terminals ;

3

upon the exhaustion of the filling in the shut-
tle to a predetermined extent.

5. In a loom, a filling-replenishing mechan-
ism and means for controlline the time of its
operation, and means comprising an-electric
cirenit, a shuttle and. means exterior to the
filling in the shuttle for completing the cir-
cuit thr ough the shuttle when the filling in
the shuttle has become nearly exheuebed

6. In aloom, an electric circuit containing
an electromewnet and having a plurality of
terminals ev;teum to the ehuttle and a shut-
tle provided with circuit- eloemﬂ' means exte-
rior to the filling in the shuttle, and adapted
to engage said tel minals and complete the cir-
cuit v.hen the filling has beeome nearly ex-
hausted.

7. Inaloom 4, ehuttle adapted 130 early asup-

ply of filling and provided with ecircuit-clos-

Ing means eltnated exterior to the filling in
the shuttle, an electrie cireuit meludmﬂ' an
eleetromao*net and having yielding termmale
situated ettemm to the shuttle to engage said
circult-closing means and complete the cir-
cult When the filling has become nearly ex-
hausted. -

3. In a 100111 filling- replemshmﬂ' mechan-
1sm, and means to eentwl the time of opera-
tion of sald mechanism, said means compris-
ing an electric circuit, a shuttle adapted to
contain a supply of Illhnﬂ' and having an ex-
posed ¢ircuit-closer, ﬁlhnﬂ'-lnd uced movement
of the terminals ef Sald circuit preventing
change of circuit through the circuit-closer
untll the filling has become exhausted to a
predetermmed extent, whereupon the circuit-
closer carried by the shuttle acts upon the
terminals to change the circuit and induce op-
eration of the replemshm':1F mechanism.

9. In a loom, filling-replenishing mechan-

1sm, an eleetne circuit containing an electro-
mae'net and having terminals exterwr to the
shuttle, a shuttle prowded with eircuit-clos-
ing means exterior to the filling in the shut-
tle, a Teeler to feel for the ﬁlhnn‘ in the shut-
tle, said terminals being moveble with said
feeler to prevent closing the circuit when a

sufficlent or working eupply of filling is pres-

ent in the shuttle, end to close e.-,ud circuit
when the filling has become exheueted to a
predetermined eitent | -

10. In a loom, filling- renlemehmn' mechan—
1S, an eleetrlc 01reu1t having termma,ls oX-
terior of the shuttle, a shuttle provided with
an exposed metallic plate, a feeler arranged
to be struck by the filling on the ﬁllmﬂ'-eal-
rier and controlling said termmals of the elec-
tric circuit to prevent contact of said termi-

nals with the metallic plate until the filling.
has been exhausted to a predetermined pomt |

after which to permit the terminals to meet
said plate and complete the eircuit, and means
set in motion by closing said clremt to actu-

ate said filling - replemshmﬂ' mechamem to
supply fresh Illhnﬂ'

11. A feeler, and an eleetne enemt having

7¢

75

30

GO

95

100

105

110

11§

120

Y25

130




IO

20

-

terminals, a lay having a shuttle-box pro-
vided with a shuttle having a hole in one side
and with a metallic plate, and a filling-car-
rier in said shuttle, the end of said feeler be-
ing free to be struck and moved by the filling
until the latter has become exhausted to a

predetermined point when said terminals |

meet sald metallic plate and c¢lose the circuit,
filling-changing means, and devices in said
circuit and actuated after closing said circuit
to move said filling-changing means and sup-
ply fresh filling. | | | |
12. A slidable feeler having connected with
1t near its inner end the terminals of an elec-
trie circuit, a lay having a shuttle-box pro-
vided with a shuttle having a hole in one side
and with a metallic plate, and a filling-car-
rier in said shuttle, the end of said feeler be-
ing free to be struck and moved by the filling
until the latter has been exhausted to a pre-
determined point when said terminals meet
saild metallic plate and close the circuit, fill-

‘ing-changing means, and devices in said cir-
cuit and actuated after closing said cireunit to

697,684

move said filling-changing means and supply
fresh filling. --

13. A lay having a shuttle-box, a shuttle
having a connected metallic body and con-
taining a filling -carrier, a movable feeler,
means to sustain said feeler that it may be
moved forwardly with the lay while the fill-
ing-carrier contains filling of the minimum
quantity desired, an electric circuit the ter-
minals of which are controlled by said feeler,
sald terminals contacting with the metallic
body of the shuttle after the filling has been

exhausted from the filling-carrier to a prede-

termined point, filling-changing means, and
means set in motion by closing said circuit to
actuate said filling-changing means.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

- HARRY W. SMITII.

Witnesses:
GEORGE S. TAFT,
JAS. B. R. ITARDEN.
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