No.. 697,684, Patented Apr. 15, 1902,

H. W. SMITH.

WEFT REPLENISHING LOOM.
(Application filed Sept. 20, 1901.)
(No Model.) 2 Sheets—Sheet |

29 bty -t
Clovnict G2V, | Flrrsby 77y

éé%j.s,

THE NORRiS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




No. 697,684 ' Patented Apr. 15, 1902,
- H. W. SMITH. |

WEFT REPLENISHING LOOM.
" (Application filed Sept. 20, 1901.)
(No Model.) 2 Sheets—Sheet 2,

THE NORRIS RETERS CO., PHOTO-LITHO., WASHINGTON. O. C.




IO

15

20

25

30

35

40

45

50
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HARRY W. SMITII, OF NORTH GRAFTON, MASSACHUSETTS.
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Application filed September 20,1901, Serial No. 75,810, (No model)

To all whom it may concermn:

Beitknown that I, HARRY W. SMITH, a citi-
zen of the United States residing at Nmth
Grafton, in the county of XVorcester and State
of Massachusetts, have invented an Improve-
ment in Weft-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 deseribed
relates to looms, and more particularly to that
class of looms wherein upon a near approach
to exhaustion of the filling in the shuttle
means are put into operation to furnish a
new supply of filling. In such type of looms
it has heretofore been proposed to provide
the filling-carrier or bobbin contained within
the shuttle with a circuit-closer in the form
of a metallic band or the like, which while a
sufficient or working supply of filling re-
mained upon the carrier was covered by the
filling; but when the said filling had become
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 actnation of filling-replenishing
mechanism. In sueh 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 iype 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 cireuit-changer be employed in this class of
loom, and in those cases where the filling is
wound in ecop form npon 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
and the latter would fail to be exposed to
complete the circuit when the filling had be-
come nearly exhausted.

It is the object of my present invention to

meel the conditions above indicated and to
provide means for replenishing the filling
when that in the shuttle has become nearly
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 electric circuit the
terminals of which may be acted upon by a
circuit-changer carried by the shuttle exte-
rior to the filling in the shuttle, so as to eause
theactuation of the filling-replenishing mech-
anism when the filling is to be changed, and
in the combinations and parts which will be
hereinafter more fully described.

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-box insection. 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 ﬁlhn(r-caulex, and
filling in seetlon the ﬁllmfr acting upon the
inner end of the feeler. I‘m 4 is a like sec-
tional detail showing the ﬁlling as substan-
tially exhausted and the circuit closed upon
the electrode of the shuttle, and Fig. 5 is a side
view of the shuttle.

The loom-frame 2, the breast-beam 3, the
lay 4, the device ff%, adapted at its upper
forked end to be connected with either the in-
ner end of the usual weft-fork 18, 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 bemw engaged

by a hook 14% carried by the 1eve1 f5 t}he
lever 15, pivoted at 16 and acted upon at its
inner orright-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 through suitable
devices to actuate a pusher 7, (shown by dot-
ted lines,) movable about a stud 2’ and adapt-
ed when actuated to meet a filling-carrier
having filling and suitably sustained in a hop-
per rotatable about a suitable pivot, as h?,
the binder 9, the arm 22, fast on the rock.
shaft 21, the slide-bar Vit havmg an overbal-
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anced lever f pivoted on said slide at one end,
said 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 f° 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 described in United States Patent No.
624,371, dated May 2, 1899.

The loom herein shown is provided wwith a

‘snitable 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 magnet
b arelocated near the overbalanced inner end
of the lever f, 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 77,
which is moved forwardly 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 presentembodiment of myinvention
selected for illustration the shuttle ¢ is shown
as provided with any usual self-threading de-
vice, as ¢/, of any suitable construction, and
spring-jaws ¢* which receive between them
and hold frictionally the head of the filling-
carrier ¢®, which may be of any usual type,
provided with filling c¢% represented in the
present illustration as wound on any sunitable
paper or other tube ¢%, (shown in section in
Figs. 3 and 4,) although it ‘will be evident
that any form of filling-carrier 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-
erably located adjacent to the hole d, al-
though this is not essential.

Suitably 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 described, and is preferably mounted to
slidein ears ¢/, carried by the stand e, a spring
e® normally acting to maintain the feeler in
position, so that ds 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 ¢%, so as
to be movable therewith, are the terminals
k' of an electric circuit, the said terminals
being insulated from the feeler and suitably
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connected to the magnet b by the conductors
m and n, respectively, a suitable source of
electric energy, as a battery or generator n',
being interposed between the terminals and
magnet, as represented in Fig. 2.

So long as there is a working supply of
filling on the earrier to insure the proper op-
eration of the loom to prevent a mispick the
filling will contaet 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 the circuit-changer carried
by the shuttle from changing the circuit
through the terminals % %', and in the form
of construction shown the cireuit will not be
closed and the magnet b will not be energized
to cause the actuation of the replenishing
mechanism through the slide f?, rock-shaft
21, and operatively-connected instrumentali-
ties. When, however, the filling becomes
nearly exhausted or exhausted to a predeter-
mined extent, the feeler will penetrate far-

ther into the shuttle before it is cansed to

movein the direction of movement of the lay,
and the circuit-changer or plate d’ will en-
gage the terminals & &’ and close the cireuit,
thereby enabling the device % to engage the
inner end of the overbalanced lever and move
the slide f* to turn the rock-shaft 21 and cause
the operation of the filling-replerishing 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
It 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 quantity of filling it
is desired to leave upon the filling - earrier
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 usualordesired construction, is cut away,
as at p'. .

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

changed in the shuttle nupon near approach to
exhaustion of the filling, it is 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
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 terminals k&' are electrically joined
on the exhaustion of the filling to a predeter-
mined extent to thereby complete the circuit,
it is equally obvious to the ordinary eleectri-
cian and one skilled in this art that the cir-
cuit-changer might be caused to break the
circuit, although the construction illustrated
is deemed the preferred type; neither is it
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necessary that the terminals be directly car-
ried by the feeler, as I desire it to be under-
stood that I rewald myself as being the first
toprovide a shuttle with a circuit- chauvel ex-
terior to the filling in the shuttle Wh1ch upon
near exhaustion of the filling in the shuttle
will change the condition “of the eircuit
through terminals 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

circuit 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
¢®, which I have denominated a °feeler,”
serves torenderthe circuit-changing meansd’,

carried by the shuttle, 1noperat1ve to ehanve
or close the eireuit when sufficient filling is
upon the filling-carrier, and yet permits Cits
operation to ehancre or close the circuit when
the filling has become exhausted to a prede-
telmmed extent, and any means which will
do this in connection with an exposed cir-
cuit-changer carried by the shuttle exterior
to the ﬁlhnw 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,
is—

1. In a loom, ﬁlhncr-leplemshmtr mechan-
ism, an eleetno circuit having terminals, &
shuttle provided with circuit- ehano ing means
exterior to the fillingin the %huttle to ehanﬂe
the circuit through the terminals and cause
the said 1eplemah1n0f mechanism to be actu-
ated when the filling is to be changed.

2. In a loom, ﬁlhnv-replemshmo mechan-
ism, an electnc cireuit having terminals, a
shuttle provided with cireuit- ehanvmff means
exteriorto the fillingin the shuttle and means
controlled by the ﬁlhnw for rendeunO‘ the cir-
cuit-changing means operative to chan"e the
circuitand cause the 1ep1emshm0 meehanlsm
to be actuated when the filling is nearly ex-
hausted.

3. In a loom, filling-replenishing mechan-
ism, an electrie cireuit containing an electro-
maﬂnet and having a plurality of terminals
exterior to the shuttle a shuttle provided with
circuit-changing means exterior to the filling
in the shuttle, and 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-
ism, an electne circuit controlling said mech-
amsm and having its terminals sustamed ex-
terior to the shuttle and a shuttle having
mounted thereon encmt changing means ex-
terior to the filling in the Shuttle and adapted
to close said cueult through sald terminals

3

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

5. In aloom, a filling-replenishing mechan-
ism and means for controlling .the time of its
operation, and means comprising an:electric
circuit, a shuttle and means exterior to the
filling in the shuttle for completing the cir-
cuit thlomrh the shuttle when the filling in
the shuttle has become nearly exhausted

6. In aloom, an electric circuit containing
an electromadnet -and baving a plurality of
terminals e*{teuor to the shuttle and a shut-
tle-provided with cireuit- elosuw means exte-
rior to the filling in the shuttle and adapted
to engage said tex minals and complete the eir-
cuit When the filling has become nearly ex-
hausted.

7. Inaloom,ashuttle adapted to earlya sup-
ply of filling and provided with circuit-clos-
ing means sﬂ:uated exterior to the filling in
the shuttle, an electric cireuit meludmv an
electromagnet and having yielding termmalq
situated extemol to the shuttle to engage said
circuit-closing means and eomplete the cir-
cuit when the filling has become nearly ex-
hausted.

8. In a loom, filling-replenishing mechan-
ism, and means to contml the time of opera-
tion of said mechamsm, said means compris-
ing an electric circuit, a shuttle adapted to
contain a supply of ﬁlhno and having an ex-
posed eircuit-closer, ﬁlhnv-lndueed movement
of the terminals of sald circuit preventing
change of circuit through the circuit-closer
untll the filling has become exhausted to a
predetermlned oxtent, whereupon the circuit-
closer carried by the shuttle acts upon the
terminals to change the circuit and induce op-
eration of the replenlshmo" mechanism,

9. In a loom, filling-replenishing mechan-
ism, an eleetuc circuit containing an electro-
macrnet and having terminals exterlor to the
shuttle, a shuttle prov1ded with circuit-clos-
ing means exterior to the filling in the shut-
tle, a feeler to feel for the I’illmnr in the shut-
tle, said terminals being movable with said
feeler to prevent closing the circuit when a
sufficient or working supply of filling is pres-
ent in the shuttle, and to close Sdld cireuit
when the filling has become exhausted toa
predetermined extent

10. In aloom, filling-replenishing mechan-
ism, an electrle circuit having termlnals ex-
terior of the shuttle, a shuttle provided with
an exposed metallic plate, a feeler arranged
to be struck by the filling on the ﬁlllnv—ca,l—
rier and controlling said termmals of the elec-
trie 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 circuit, and means
set in motion by closing said cu'cult to actu-
ate said filling- replemshmw mechanism to
supply fresh Illhn(r
11. A feeler, and an electric circuit having
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terminals, a lay having a shuttle-box pro-
vided with a shuftle 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 said metallic plate and-close the cireuit,
filling-changing means, and devices in said
cireuit and actuated after closing said circuit
to move said filling-changing means and sup-
ply fresh filling.

12. Aslidable feeler having connected with
it near its inner end the terminals of an elec-
trie eircuit, 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
said metallic plate and close the circuit, fill-
ing-changing means, and devices in said eir-
cuit and actuated after closing said circuit 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,
said 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
namnie to this specification in the presence of
two subseribing witnesses.

HARRY W. SMITII.

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