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The present. invention pertains to automatic
filling replenishing looms and more particularly
relates to the control and removal of pieces of
filling ends formed by such locms.

3 Looms of the type mentioned commonly have
a reciprocating lay with a shuttle box af the re-
plenishing end thereof, and filling replenishing
mechanism for automatically replenishing the
filling supply whenever the latter becomes sub-

10 stantially exhausted. Operation of the replenish-
ing mechanism incidentally results in the forma-
tion of outgoing and incoming filling ends pro-
jecting from the cloth selvage, which filling ends
are later cut adjacent the cloth selvage and there-

15 upon become loose pieces of filling thread. Un-
less the loose pieces of thread are gathered and
removed from the loom, they are apt to be caught
by the lay or shuttle and drawn into the cloth,
thereby causing defects in the cloth.

20 Tt has been proposed heretofore to gather the
pieces of filling ends and remove them from the
loom by pneumatic means, comprising a pipe or
conduit in which a partial vacuum is maintained.
An open end of such conduit has been located in

25 position adjacent either the outgoing or incom-
ing filling end, but it has not been proposed to
locate said end in position to gather both the out-
going and incoming filling ends. The prior vac-
uum~inducing means has comprised a cylinder

30 pump with a reciprocating piston therein. In
one instance, the piston was operated from the
loom transferrer and had only one reciprocation
for reach replenishing operation. In other in-
stances, the piston was continuously reciprocated

353 py a moving part of the loom.

The aforesaid prior pneumatic means have not
been. satisfactory and have not been used to any
appreciable extent, partly because it is not suf-
ficient to remove only the outgoing or incoming
filling end and leave the other end on the loom,
but also for other reasons. Among these other
reasons are noted particularly the fact that a
single stroke of a piston pump at the time of
filling replenishment is insufficient to remove the
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tion of such a pump results in very rapid wesr
which soon renders the apparatus inoperative.

A principal object of the present invention is

50 to provide in a loom having automatic filling re-
plenishing means incidentally forming outgoing
and incoming filling ends as aforesaid, electri-
cally operated pneumatic means for gathering
such filling ends and removing them from the

55 loom, and novel means for supplying the electric

filling ends, and the fact that continuous opera-.

(Cl. 139—256)

energy for: operating such pneumatic means,
which energy-supplying means shall be con-
structed and arranged to effect operation of the
pneumatic means only at the time of and for an
interval of several picks after each filling re- '§
plenishing operation, whereby said pneumatic
means shall be operated at the proper time and
for a sufficient length of time to effectively re-
move the pieces of filling ends but shall not be
subject to the disadvantages of prior construc- 10
tions.

The foregoing and other objects of the inven-
tion are accomplished in the construction illus-
trated on the accompanying drawings, of which:

Fig. 1is a front view of the right hand side of 15
a loom having the preferred embodiment of my
invention applied thereto;

Fig. 2 is an end view of the same;

Fig. 3 is a wiring diagram of certain electrical
apparatus on said loom; ) 20
Fig. 4 is a plan view of certain mechanism

shown on Fig. 1;

Fig. 5 is a fragmentary view in section taken
approximately on line 5—5 of Fig. 4; and

Tig. 6 is a view in cross-section taken approxi- 25
mately on line 6—6 of Fig. 2.

The loom shown on the drawings is but frag-
mentarily illustrated, the parts and mechanisms
not shown being of any suitable usual construe-
tion and not of the present invention. In addi- 30
tion, certain of the parts shown are not new,
they being of the present jnvention only to the
extent that they comprise parts that may be
used as elements in the combination defined in
the appended claims. 35

The aforesaid old parts include a loom Irame
of which the right hand loom side | and breast
beam 2 are shown, and also include the lay, shut-
tle box, shuttle, picking mechanism and filling
replenishing mechanism hereinafter described. 40
The lay includes a lay beam 3 mounted on swords
4 which are pivoted in the loom frame whereby
the lay is adapted to be reciprocated toward and
from the front of the loom. The lay beam 3 car-
ries a shuttle box 5.at the replenishing end of the 45
lay, which in the present instance is at the right
hand side of the loom. ‘

A shuttle 6, carrying the filling supply, is picked
from side to side of the loom, along the lay beam
3, by picking mechanism including a picker stick
1. As the shuttle is thus picked, it lays picks of
filling thread in the shed & which filling thread
is beaten into the fell F to thereby form cloth C.
The filling supply in the shuttle usually lasts for gg
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2
an interval of several hundred or even several
thousand picks, and when the supply is substan-
tially exhausted a fresh supply is provided by
automatic filling replenishing mechanism.

The automatic filling replenishing mechanism
shown includes a rotary hopper or magazine 8
having a supply of bobbins § therein, and also
includes a transferrer 18 and means, of which g
rod {1 is shown, for initiating operation of the
transferrer. When the filling supply in the shut-
tle is determined (by means not shown) to be
substantially exhausted, the rod t! is turned in
a direction counter-clockwise on Fig. 2 or clock-
wise on Fig. 5. This moves other usual devices,
not shown, and when the shuttle 6 enters the
shuttle bex 5 the transferrer 10 inserts g fresh
bobbin 9 therein and expels the exhausted bobbin
from the shuttle. The filling ends {2 from the
reserve bobbins 9 are attached to g fixed holder
13. This replenishing mechanism is well known
in the art and accordingly is but fragmentarily
illustrated.

Substantially simultaneously with the trans-
fer of a bobbin 9 to the shuttle, parting and
clamping blades 14 part the end of filling thread
{5 which leads from the cloth selvage to the
shuttle, and clamp the branch of such end which
is connected with the cloth selvage. This fll-
ing end projecting from the cloth selvage is
known in the art as the outgoing filling end. The
parting and clamping blades 14 are mounted to
move forwardly and rearwardly of the loom, and
after clamping the end 15 are moved forwardly
to the position indicated by Fig. 4. This parting
and clamping mechanism may be substantially
like that shown in patent to Stafford, No.
1,552,388, granted Sept. 1, 1925, to which patent
reference may be had for a more complete dis-
closure.

Immediately after the replenishing operation
is completed, the lay moves rearwardly and the
shuttle § is picked along the lay beam 3 through
the shed 8, thereby laying a pick of filling thread
(from the fresh supply) in the shed. Then, the
lay beats this pick of filling into the fell F there-
by leaving an end 12’ of filling extending from
the cloth selvage to the holder 13. This filling
end 2’ is known in the art as the incoming
filling end. Both the incoming filling end 2’
and the outgoing filling end 15 are parted ad-
Jjacent the cloth selvage by any suitable means
such as the usual temple thread cutter 16. The
thread cutter is operative to part the filling ends
12’ and 156 within a few picks after the replen-
ishing operation is completed. The parting of
these filling ends forms the locse pieces of fill-
ing thread, above mentioned, which are apt to
be drawn into the cloth.

The present invention provides suitable pneu-
matic means for gathering the parted filling ends
and removing them from the loom. Tn the par-
ticular embodiment shown, such bneumatic
means includes a pipe or conduit 17 and a cen-
trifugal pump or fan {8 for inducing a partial
vacuum in-the conduit. The pump {8 is sup-
ported from a bracket 19 well below and in front
of the lay beam 3 and shuttle box 5. The lower
end of the conduit {1 is connected with the cen-
tral or intake part of the pump as shown and
the conduit extends upwardly and rearwardly
therefrom. The upper end 20 of the conduit {7
is supported by a bracket 21 so as to terminate
directly in front of the shuttle box 5 intermedi-
ate the ends thereof, and beneath the hopper 8.

, When thus supported, the end 20 is closely ad-
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jacent the outgoing filling end 15. Upon recip-
rocation of the lay, a hook 22 on the front wall
of the shuttle box 5 carries the incoming filling
end 12’ forwardly into similar proximity to the
end 20.

It will be noted that with the pump 18 in op-
eration currents of air will flow info the end 29
of the conduit, through the pump, and outf the
exhaust or outlet pipe 23. 'The pripe 23 may lead
to a collecting container, not shown, or to any
suitable point remote from the loom. The out-
going and incoming filling ends will be gathered
or drawn into the end 29 of the conduit as soon
as they are parted at the cloth selvage. In this
position, both filling ends are so held that they
cannot become caught in the moving parts of the
loom. The outgoing end 15 is released by the
blades 14 before the next replenishing operation.
An accumulation of incoming ends 12’ held by
the holder 13 and the conduit 17 may be broken
by a single movement of the operator’s hand.
All of the resulting loose pieces of filling thread
will promptly feed through the conduit 17 and
along the exhaust pipe 23, and are thus entirely
removed from the loom.

The pneumatic means above described is elec-
trically operated, preferably by an electric motor
such as that indicated generally at %4. The
armature shaft 25 of this motor is extended and
the pump 18 is fixed directly thereon. The hous-
ing of the motor 24 is fixed to the housing 26
for the pump 18, so that the motor and pump
comprises a single unit. The particular unit
shown is the motor and pump unit of a small
hand vacuum cleaner of the type commonly used
for household purposes. Such unit is found to be
much more efficient, and more satisfactory in all
respects, than prior cylinder-pump devices.

It is found that any adequate pneumatic
means, such as that above described,. will satis-
factorily remove the filling ends if operated only
for very short intervals. The present invention
provides an electric circuit, with control means
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therefor, arranged to supply electric energy to the -

motor 24 only at the time of each replenishing
operation and for a predetermined interval, cor-
responding to several picks of the loom, after each
such operation. Thus, the pneumatic means is in

operation only a small proportion of the total L

time that the loom operates, but is always in op-
eration at the proper times to promptly remove
the filling ends as soon as they are parted by the
temple thread cutter I6.

In the preferred embodiment, the aforesaid :

electric circuit includes wires or conductors 21
and 28 from a source of bower, not shown, pro-
viding electric energy of the proper voltage for
the motor 24. The wire 27 is connected directly
to the motor 24 while a lead 29 connects the other
wire 28 with a switch 30. A lead 31 connects
the switch 30 with the other terminal of the
motor 24. Thus, when the switch 30 is open the
electric circuit is open and the motor 24 is not
in operation, but when the switch is closed elec-
tric energy is supplied to the motor. The par-
ticular switch shown is a commercial form of
mercury switch which is closed when tilted up as
shown by Figs. 3 and 5 and is open when tilted

down as shown by Fig. 2-and in dotted lines on

Fig. 5. This switch is pivoted at 32 to a.-fixed
bracket. When the switch is unsupported it
swings, by gravity, on its pivot. The switch is
thus biased to open position. o

The switch 80 is closed each time that replen-
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jshment of the filling supply is initiated, and o
this end an arm 33 may be fixed to the rod 11.
The arm 33 projects downwardly and . its lower
end is curved at 34 to support the switch 30 in
open position during normal loom . operation, as
shown by dotted lines on Fig. 5. -When the rod
i1 is turned to initiate the replenishing opera-
tion, the curved end 34 tilts the switch upwardly
to- closed position, and the motor 24 is thereby
caused to operate. The rod ! is returned fo its
normal position immediately after each replen-
ishing operation, whereas the motor should con-
tinue to operate for several picks thereafter. The
invention accordingly provides means for holding

the circuit closed for several picks and then open-

ing it.

The last mentioned means may comprise a

holding means, such as an electromagnet 35, and
means, preferably electrically operated, for re-
leasing the holding means after a predetermined
interval. The magnet 35 is fixed in proper posi-
tion to magnetically hold the switch 30 when the
1atter is in its upper or closed position. The mag-
net is energized by electric energy derived from
the secondary of a transformer 36 through con-
ductors 31 and. 33. The primary of the trans-
former 36 is connected to conductor 27 and lead
31 by leads 38 and 40, respectively, so that the
transformer is energized only during the inter-
vals that the switch 30 is closed. The lead 38
extends from the electromagnet 35 to.a contact
member 41 which normally engages a contact
member 42. A lead 43 connects the latter mem-
ber with the secondary of the transformer.

The aforesaid electrically operated means for
releasing the holding means, such as electromag-
net 85, preferably includes a heat-responsive ele-
ment such as a bi-metal strip 44 constructed and
arranged to effect such release of the holding
means after the element has been heated for
an interval of several picks. The particular strip
44 consists of two different metals in intimate
contact whereby it is adapted to change its shape
when heated. The strip 44 is fixed at one end
and carries contact member 42 at its other end.
Thus, when the strip bends under application of
heat, contact 42 will be moved away from con-
tact 41, thereby opening the circuit which ener-
gizes the electromagnet 35.

The element 44 may be heated by a heating coil
45 which is electrically connected by leads 46 and
41 with the leads 39 and 48, respectively, the coil
being thereby connected in parallel with the pri-
mary of the transformer 28. The coil 45 sur-
rounds the strip 44 and applies heat directly
thereto. The coil is so connected, however, that
it is heated. only while the switch 30 is closed.
The coil 45 and element 44 are preferably of prop-
er characteristics to effect the opening of con-
tacts 41, 42, and thereby release of the holding
magnet 35, after the switch 30 has been closed
for about ten seconds. It is noted that the trans-
former 36, element 44, heating coil 45 and con-
tacts 41, 42 may be housed in a box supported at
any convenient point on the loom. These parts
are accordingly not shown except in the diagram
of Fig. 3.

The switch 30 may be manually tilted to closed
position at any time, independent of operation of
the replenishing mechanism. To facilitate the
manual tilting of the switch, a manually oper-
able bell crank 49 is loosely pivoted on the rod
i1 and is provided with an arm 48 engaging the
spring arm 33 for bending the latter without turn-
ing rod 1. Manual closing of switch 30 may be

3

resorted to when filling ends 12’ are broken while

the motor 24 is off and it is desired that the loose
pieces of thread feed away from the loom before
the next replenishing operation.

Having fully disclosed the preferred embodi-
ment of my invention, I claim: :

1. In an automatic filling replenishing loom,
the combination of the reciprocating lay, filling
replenishing mechanism incidentally forming the
usual outgoing filling ends. projecting from the
cloth selvage, means for parting said filling ends
adjacent the cloth selvage, electrically operated
pneumatic means for gathering the parted filling
ends and feeding them away from the lay, an
electric circuit supplying electric energy to said
pneumatic means, means for closing said circuit
at the time of each replenishing operation, and
means for opening said circuit a plurality of picks
after each said replenishing operation is com-
pleted.

2. In an automatic filling replenishing loom,
the combination.of the reciprocating lay, filling
repienishing mechanism incidentally forming the
usual outgoing and incoming filling ends project-
ing from the cloth selvage, means for parting said
filling ends adjacent the cloth selvage, pneumatic
means arranged to gather the parted filling ends
and remove them from the loom, an electric motor
for operating said pneumatic means, an electric
circuit supplying electric energy to said motor,
means operated by some part of said replenishing
mechanism for closing said circuit, and means for
opening said circuit a plurality of picks after
each replenishing operation is completed.

3. A loom having automatic filling replenishing
mechanism which incidentally forms the usual
outgoing and incoming filling ends projecting
from the cloth selvage, means for parting said
filling ends adjacent the cloth selvage, electrically
operated pneumatic means for gathering the
parted filling ends and removing them from the
loom, and means supplying electric energy to
the last said means only during and for a single
predetermined interval after each operation of
said replenishing mechanism.

4. A loom having a reciprocating lay, auto-:

matic filling replenishing mechanism incidentally
forming the usual outgoing and incoming filling
ends projecting from the cloth selvage, means for
parting said filling ends adjacent the cloth sel-
vage, pneumatic means constructed and arranged
to gather the parted filling ends and remove them
from the loom, an electric motor for operating
said pneumatic means, an electric circuit supply-
ing electric energy to said motor, said circuit in-

" cluding 2 switch, means for closing said switch

each time said replenishing mechanism operates,
and electrically operated means arranged to effect
the opening of said switch a plurality of picks
after each said replenishing operation. ]

5. A loom having, in combination with auto-
matic replenishing mechanism and pneumatic
means for gathering filling ends and removing
them from the loom, an electric motor for op-
erating said pneumatic means, an electric cir-
cuit supplying electric energy to said motor, said
circuit including a switeh, means operated by
some part of said replenishing mechanism for
closing said switch, heat-responsive means opera-
tive when heated to effect the opening of said
switch after a plurality of picks of the loom, and
means for applying heat to said heat-responsive
means.only when said switch is closed.

6. A loom having, in combination with aubo-
matic replenishing mechanism and pneumatic

10

15

20

25

30

3

40

45

50

55

60

65

70

75




25

4
means for gathering filling ends and removing
them' from the loom, an electric motor for op-
erating said pneumatic means, an electric cir-
cuit supplying electric energy to said motor,
means for closing said circuit each time that said
replenishing mechanism operates, a heat-respon-
sive element constructed and arranged to effect
the opening of said circuit a plurality of picks
after heat is applied thereto, and an electric
heating element connected with said circuit and
arranged to apply heat to said heat-responsive
element while said circuit is closed.

7. A loom having, in combination, automatic
filling replenishing mechanism incidentally form-
ing the usual outgoing and incoming filling ends
projecting from the cloth selvage, means for
parting said filling ends adjacent the cloth sel-
vage, electrically operated pneumatic means for

.. removing the parted filling ends to a point re-

mote from the moving parts of the loom, an
electric circuit supplying electric energy to op-
erate said pneumatic means, said circuit includ-
ing a switch biased to open position, means for
moving said switch to closed position each time
said replenishing mechanism ogperates, means for
holding said switch in closed position, and means
for releasing said holding means at a predeter-
mined time after each operation of said replen-

. ishing mechanism.

30

8. An automatic filling replenishing loom of
the type incidentally forming loose pieces of fill~
ing ends after each replenishing operation,; said
loom having pneumatic means constructed and

. arranged to gather said pieces of filling ends
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and remove them to a point remote from the
moving parts of the loom, an electric motor for
operating said pneumatic means, an electric cir-
cuit supplying electric energy to said motor, said
circuit including a switch biased to open posi-
tion, means closing said switch and thereby said
circuit each time the filling supply is replen-
ished, means for holding said switch closed,
means including a heat-responsive element con-
structed and arranged to release said holding
means after said element has been heated for
an interval of several picks, and means for ap-
plying heat to said element only while said cir-
cuit is elosed. )

9. An automatic filling replenishing loom of the
type incidentally forming Ioose pieces of filling
ends after each replenishing operation, said loom
having a reciprocating lay provided with a shut-
tle box at the replenishing end thereof, g con-
duit hsaving one end located in front of said
shuttle box, a pump for inducing a partial vacuum
in said conduit to thereby draw said locse pieces
into said conduit, an electric motor for ‘operat-
ing'said pump, an electric circuit supplying elec-

2,228,225

tric energy to said motor, said circuit including
a switch biased to open position, means closing
said switch and thereby said circuit each time the
filling supply is replenished, electromagnetic
means for holding said switch closed, a heat-
responsive element arranged o release said hold-
ing means after such element has been heated
for an interval of several picks, and a heating coil
electrically connected with said circuit and ar-
ranged to apply heat to said element only while
said circuit is closed.

10. An automatic filling replenishing loom hav-
ing pneumatic filling end-removing means, an
electric mofor for operating said means, an elec-
tric circuit supplying electric energy to said motor,
sald circuit including a switch, means for closing
said switch and thereby said circuit each time $he
filling supply is replenished, an element adapted
to change its shape when heated for an interval
of several picks of the loom, means controlled by
said element for effecting the opening of said
switch  when said element becomes changed in
shape as aforesaid, and a heating coil electrically
connected with said circuit and arranged to heat
said element only while said switch is closed.

11. An automatic filling replenishing loom hav-
ing pneumatic filling end-removing means, an
electric motor for operating said means, an elec-
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tric circuit supplying electric energy to said motor, .

seid circuit including a switch biased to open
position, means for closing said switch and there-
by said circuit each time the filling supply is re-
plenished, means for holding said switch in closed
position, a metallic element adapted to change its
shape when heated for an interval of several picks
of the loom, means controlled by said element
for releasing said holding means when said ele-
ment changes its shape as aforesaid, and means
for applying heat to said element only while said
switeh is closed.

12, An automatic filling replenishing loom hav-
ing pneumatic filling end-removing means, an
electric motor for operating said means, an elec-
tric circuit supplying electric energy to said motor,
sald ecircuit including a switch biased to open posi-
tion, means for closing said switch and thereby
said circuit each time the filling supply is re-
plenished, electromagnetic means for holding said
switch closed, a bi-metal element adapted fo
change its shape when heated for an interval of
several picks of the loom, means controlled by
said element for de-energizing said electromag-
netic means when said element changes its shape
as aforesalid, and an electric heating coil electri-
cally connected with said circuit and arranged
to apply heat to said element when said circuit
is closed.

CARL D. BROWN.
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