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@ Faulty weft removing device for a jet loom.

@ The present invention provides a yarn transfer
device, in particualt a weft transfer device, having a
simple construction capable of surely pulling out the
leading end of the weft of a weft package (3) and of
surely threading the leading end through a weft
measuring/storing device (12) of a storage drum
type when a weft being fed is broken between the
weft package 3 and the weft measuring/storing de-
vice 12.

A friction belt 11 with a fuzzy working surface for

separating the leading end of the weft (Y) of the weft
package (3) and for transferring the leading end to
the inlet opening (12a) of the weft measuring/storing
device is shifted between a standby position and an
operating position. A motor (5) is driven for rotation
in the normal direction and in the reverse direction to
shift the friction belt (11) between the standby posi-
tion and the operating position. The friction belt (11)
is turned by a motor (8).
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The present invention relates to a yarn transfer
device for transferring a yarn from a yarn package
to another device when the yarn being fed from a
feed package to a take up device is broken be-
tween the feed package and the take up device or
when an exhausted feed package is changed for a
full feed package. In particular the invention ralates
to a weft transfer device for transferring a weft from
a weft package to a weft measuring/storing device
when a weft being fed from a feed package to the
weft measuring/storing device is broken between
the feed package and the weft measuring/storing
device or when an exhausted feed package is
changed for a full feed package.

Weft transfer devices for such a purpose are
disclosed in Japanese Patent Laid-open (Kokai)
Nos. Sho 63-264949 and Hei 1-92452 and Japa-
nese Utility Model Laid-open No. Hei 1-62375.
These prior art weft transfer devices pull out the
leading end of the weft of a feed package by
suction and transport the leading end of the weft fo
a weft measuring/storing device of a winding drum
type.

The leading end of the weft of a weft package
is in close adhesion to the circumference of the
weft package, and the area of the leading end
subjected to suction is very small. Therefore, it is
difficult to separate the leading end of the weft
from the circumference of the weft package only
by suction, and hence the reliability of the prior art
weft transfer devices in feeding the leading end of
the weft 3 to the weft measuring/storing device is
not satisfactory.

The design of an air passage and the deter-
mination of air flow rate for smoothly fransporting
the weft are more difficult than one imagines, and
the smooth transportation of the wemt requires un-
avoidably complicated mechanisms. It is an object
of the present invention to provide a weft transfer
device of a simple construction capable of surely
separating the warp of a wemt package from the
circumference of the weft package.

To achieve the object, the present invention
provides a weft transfer device comprising a fric-
tion belt with a fuzzy working surface, capable of
being located alternately at a weft separating posi-
tion where a portion of the fuzzy working surface of
the friction belt is in contact with the circumference
of the weft package and at a standby position
where tme fuzzy working surface of the friction belt
is separated from the circumference of the weft
package.

Normally, the friction belt is held at the standby
position, and the friction belt is shifted to the weft
separating position when the weft being fed is
broken between the weft package and the weft
measuring/storing device or when an exhausted
weft package is changed for a full weft package.
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After being set at the weft separating position, the
friction belt is turned to rub the circumference of
the weft package with the fuzzy working surface.
Consequently, the leading end of the weft adhering
fo the circumference of the weft package is sepa-
rated from the circumference by the rubbing action
of the fuzzy working surface of the friction belt, and
then the leading end of the weft is transported to
the inlet of the weft measuring/storing device as
the friction belt is turned.

A yarn transfer device in a preferred embodi-
ment as a weft transfer device according to the
present invention will be described hereinafter with
reference to Figs. 1 fo 12.

Fig. 1 is a partially sectional front view of a
weft fransfer device in a preferred
embodiment according to the
present invention located at a stan-
dby position;
is a partially sectional front view of
the weft transfer device located at an
operating position;
is a partially sectional front view of
the weft fransfer device, in which a
leading end of the weft of a weft
package has been pulled out from
the weft package;
is a partially sectional front view of
the weft fransfer device, in which the
weft has been threaded through the
main picking nozzle of a loom;
is a block diagram showing the con-
trol system of the weft transfer de-
vice;
is a flow chart of a weft transfer
procedure;
is a flow chart of a weft transfer
procedure;
is a flow chart of a weft transfer
procedure;
is a flow chart of a weft transfer
procedure;
is a flow chart of a weft transfer
procedure;
is a flow chart of a weft transfer
procedure;
is a flow chart of a weft transfer
procedure;
is a partially sectional front view of a
weft transfer device in another em-
bodiment according to the present
invention; and
is a perspective view of a friction belt
with a fuzzy working surface.

A weft package holding peg 1 supported for
rotation has a base end operatively connected
through a gearing to a motor 2 for rotating the weft
package holding peg 1 in an unwinding dmrection
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to unwind the weft of a weft package 3 held on the
weft package holding peg 1.

A motor 5 mounted on a fixed base 4 has a
driving screw shaft 5a and a guide rod 6 extends
from the fixed base 4. A support plate 7 is sus-
pended on the driving screw shaft Sa and the
guide rod 6. The driving screw shaft 4a rotates fo
move the support frame 7 radially of the weft
package 3.

A motor 8, a driving pulley 9 and a guide
pulley 10are attached to the side surface of the
support plate 7. The driving pulley 9 is operatively
connected to the motom 8. An friction belt 11 with a
fuzzy working surface coated with fuzz 11a is ex-
tended between the driving pulley 9 and the guide
pulley 10. The friction belt 11 is set so that the
fuzzy working surface move along a path parallel to
the circumference of the weft package 3, and the
guide pulley 10 is disposed near the inlet 12a of a
weft measuring/storing device 12.

A weft package detector 13 is attached to the
support plate 7 to detect the circumference of the
weft package 3 when the support plate 7 is ad-
vanced toward the weft package 3.

The yarn winding pipe 12b of the weft
measuring/storing device 12 is driven for revolution
by a motor M separate from the main motor, not
shown, of the loom. The weft is wound on the yarn
storage surface 12c of the storage drum of the weft
measuring/storing device 12. A stop pin 14a is
advanced to or retracted from the yarn storage
surface 12¢ by a solenoid actuator 14 to allow or to
inhibit the unwinding of the weft wound on the yarn
storage surface 12c. A yarn breakage detector 1S
and a blow nozzle 16 are disposed near an inlet
opening 12a. The blow nozzle 6 is connected
through a two-way solenoid valve V1 to a com-
pressed air tank, not shown. Air blown from the
blow nozzle 16 into the weft measuring/storing de-
vice 12 jets out from the yarn winding pipe 12b
communicating with the inlet opening 12a. The air
jetting out from the yarn winding pipe 12b is con-
verged by a convergent guide member 18 and
flows in a stream toward a threading device 19
disposed between the weft measuring/storing de-
vice 12 and a main picking nozzle 17. The thread-
ing device is such as disclosed in Japanese Patent
Laid-open No. Hei 2-251637. This threading device
19 holds the leading end of the weft jetted out from
the convergent guide member18 by an air current,
cuts the leading end of the weft in an appropriate
length and inserts the leading end of the weft in the
main picking nozzle 17.

A picking obstructing blow nozzle 20 is dis-
posed directly below the main picking nozzle 17,
and a faulty weft removing device 21 is disposed
directly above the main picking nozzle 17. The
faulty weft removing device 21 is of the same
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system as that of a faulty weft removing device
disclosed in Japanese Patent Laid-open (Kokai) No.
Hei 2-251637. When picking failure occurs, air is
blown from the blow nozzle 20 to obstruct the
insertion of the weft continuous with a faultily in-
serted weft, and then the faulty weft removing
device 21 pulls the weft to extract the faullily
inserted weft from the cloth fell. The faulty weft
removing device 21 is provided internally with a
weft detector 22, and the operation of the faulty
weft removing device 21 is controlled according to
the output signal of 7 the weft detector 22.

The main picking nozzle 17 and the blow noz-
zle 20 are connected respectively through two-way
solenoid valves V> and V3 to the compressed air
tank. As shown in Fig. 5, the solenoid valves Vi 1o
V3, the motors 5, 8 and M, the solenoid actuator
14, the threading device 19 and the faulty weft
removing device 21 are controlled by a control
computer C separate from a loom control computer
for controlling the jet loom. The control computer C
controls the solenoid valves V; to Vs, the solenoid
actuator 14 and the motors 5, 8 and M according fo
the output detection signals of the weft package
detector 13, the yarn breakage detector 15 and the
weft detector 22.

Figs. 6 to 12 are flow charis of weft fransfer
procedures to be executed by the control computer
C when the weft is broken between the weft pack-
age 3 and the weft measuring/storing device 12.

Fig. 1 shows a threading path along which a
weft Y is fed during weaving operation. Upon the
detection of the weft Y between the weft package 3
and the weft measuring/storing device, the yarn
breakage detector 15 gives a weft breakage signal
to the control computer C. Upon the reception of
the weft breakage signal, the control computer C
gives a loom stop signal to the loom control com-
puter. Then, the main picking nozzle 17 mounted
on the sley of the loom is stopped near the cloth
fell of the fabric on the loom. After the loom has
stopped, the loom control computer provides a
command to reverse the loom at a low speed by a
predetermined angle fo shift the main picking noz-
zle 17 to and locate the same at a threading
position.

After the loom has thus been reversed, the
solenoid actuator 14 is actuated and the solenoid
valves V> and Vz are opened to retract the stop pin
14a from the yarn storage surface 12¢ and to blow
air from the main picking nozzle 17 and the blow
nozzle 20. The residual weft remaining on the yarn
storage surface 12c and released from the stop pin
14a is jetted out through the main picking nozzle
17 and is blown by the air blown from the blow
nozzle 20 into the faulty weft removing device 11.
The weft detector 22 detects the residual weft
transferred to the faulmy weft removing device 21
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and provides a weft detection signal. When, the
faulty weft removing device 21 starts its faulty weft
removing operation. Upon the confirmation of the
completion of the faulty weft removing operation
from the termination of the weft detection signal
provided by the weft detector 22, the faulty weft
removing device 21 is restored to its initial state.
The faulty weft removing operation of the faulty
weft removing device 21 for removing the residual
weft must be completed prior to threading the weft
from the weft measuring/storing device 12 to the
main picking nozzle 17.

Referring to Fig. 2, after the completion of the
residual weft removing operation, the motor 5 is
driven for rotation in the normal direction fo ad-
vance the support plate 7 toward the circumference
of the weft package. Upon the detection of the
circumference of the weft package 3 by the weft
package detector 13 during the advancement of
the support plate 7 toward the weft package 3, the
motor 5 is stopped. In this state, the fuzzy working
surface coated with the fuzz 11a of the friction belt
11 extends along the circumference of the weft
package 3.

After the motor 5 has been stopped, the sole-
noid valve Vi is opened to blow air from the blow
nozzle 16, so that a suction air current is produced
in the inlet opening 12a of the weft
measuring/storing device 12.

Then, the motors 2 and 8 are actuated tfo rotate
the weft package 3 and to turn the friction belt 11.
The circumference of the rotating weft package 3 is
rubbed with the fuzz 11a of the friction belt 11, so
that the leading end of the weft of the weft package
3 is caught by the fuzz 11a and is separated from
the circumference of the weft package 3.

The positive separation of the leading end of
the weft of the weft package 3 by the rubbing
action of the fuzz 11a is far more reliable than the
separation of the same by suction. Particularly, the
separation of the leading end Y; sticking to the
circumference of the weft package by suction is
scarcely possible. even if the leading end Y1 is
sticking to the circumference of the weft package,
the leading end Yy can be caught by the fuzz 11a
by the rubbing action of the same. Once the lead-
ing end Y7 is caught by the fuzz 11a, the leading
end Yy sticks to the fuzz 11a and the weft can
smoothly be pulled out from the weft package as
the friction belt is turned. The rubbing action of the
friction belt 11 enables successful leading end sep-
aration at a high success probability.

The leading end Y: separated from the weft
package 3 sticks to the fuzz 11a of the friction belt
11 and is transported toward the inlet opening 12a
of the weft measuring/storing device 12. Since the
degree of freedom of arrangement of the friction
belt 11 is high, a compact transportation path that
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may not interfere with the devices arranged near
the friction belt 11 can be formed. Since the lead-
ing end of the weft is securely caught by the fuzz
11a during transportation, this leading end trans-
porting mechanism employing the fuzz 11a is sim-
ple as compared with a leading end fransporting
mechanism employing air currents in fransporting
the leading end.

The leading end Y; transported near fo the
inlet opening 12a is transferred from the friction
belt 11 to the inlet opening 12a by the suction
current prevailing around the inlet opening 12a, and
then the leading end Y; is blown into the yarn
winding pipe 12b. Upon the entrance of the leading
end Y, into the inlet opening 12a, the yarn break-
age detector 15 provides a yarn detection signal.
then, the motors 2 and 8 are stopped to stop the
rotating weft package 3 and to stop the turning
friction belt 11, and the motor 5 is reversed to
retract the support plate 7 to its standby position
shown in Fig. 1.

When the leading end Y, is not detected by
the yarn breakage detector 15, an alarm device 23
is actuated.

After the leading end Y, has successfully been
threaded through the weft measuring/storing device
12, the solenoid valves V, and V3 are opened to jet
air from the main picking nozzle 17 and the blow
nozzle 20. then, the threading device 19 is actuated
fo insert the leading end Yy blown out from the
yarn winding pipe 12b is inserted in the main
picking nozzle 17. During the operation of the
threading device 19, the motor M revolves the yarn
winding pipe 12b by a predetermined number of
tumns to reserve a predetermined length of weft on
the yarn storage surface 12c, and the weft wound
on the yarn storage surface 12c¢ is transferred fo
the faulty weft removing device 21 by the picking
obstructing action of the air blown from the blow
nozzle 21. Thus, the predetermined length of weft
is wound on the yarn storage surface 12c¢ during
the operation of the threading device 19 to enable
the leading end Y, to reach the faulty weft remov-
ing device 21.

Upon the arrival of the leading end Yy at a
position corresponding fo the weft detector 22 of
the faulty weft removing device 21 as shown in Fig.
4, the weft detector 22 provides a weft detection
signal, and then a predetermined length of weft is
wound on the yarn storage surface 12c for the
subsequent picking operation. Subsequently, the
leading end Y, is cut off with a fixed cutting blade
24 provided at the tip of the main picking nozzle 17
to complete the threading operation. If the thread-
ing operation for threading the weft through the
main picking nozzle 17 is unsuccessful, the thread-
ing device 19 is restored to its initial state and the
alarm device 23 is actuated.
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Naturally, the present invention is not limited in
its practical application to the foregoing embodi-
ment. For example, the present invention may be
embodied in a weft transfer device as shown in
Figs. 13 and 14. Referring to Figs. 13 and 14, the
weft fransfer device is provided with a pair of guide
pulleys 26 and 27 guiding a friction belt 25 with a
fuzzy working surface. A blow nozzle 28 is dis-
posed between the guide pulleys 26 and 27 so as
fo blow air through the friction belt 25 into the inlet
opening 12a of a weft measuring/storing device 21.
As shown in Fig. 14, the friction belt 25 has a
netlike construction to enable the air blown from
the blow nozzle 28 to flow through the friction belt
25 into the inlet opening 12a. The component
threads 25a of the friction belt 25 are coated with
fuzz 25b. A leading end Y; transported to a posi-
tion between the guide pulleys 26 and 27 is in-
serted positively into the inlet opening 12a by the
blowing action of the blow nozzle 28.

As is apparent from the foregoing description,
according to the present invention, the leading end
of the weft of a weft package is separated from the
circumference of the weft package by the fuzzy
working surface of the friction belt. Accordingly, the
leading end which is difficult to be separated from
the circumference of the weft package by suction
can be separated from the circumference of the
weft package at a high success probability, the
reliability of threading operation for threading the
leading end through the faulty weft removing de-
vice is improved, and the weft transfer device can
be formed in a simple construction.

The present invention provides a weft transfer
device having a simple construction capable of
surely pulling out the leading end of the weft of a
weft package 3 and of surely threading the leading
end through a weft measuring/storing device 12 of
a storage drum type when a weft being fed is
broken between the weft package 3 and the weft
measuring/storing device 12.

A friction belt 11 with a fuzzy working surface
for separating the leading end of the weft of the
weft package 3 and for fransferring the leading end
fo the inlet opening 12a of the weft
measuring/storing device is shifted between a stan-
dby position and an operating position. A motor 5
is driven for rotation in the normal direction and in
the reverse direction to shift the friction belt 11
between the standby position and the operating
position. The friction belt 11 is turned by a motor 8.

LIST OF REFERENCE CHARACTERS

3 ... Weft package, 5 ... Motor (Shifting means), 8
. Motor (Rotative driving means), 11 ... Friction
belt with a fuzzy working surface, 11a ... Fuzz, 12
... Weft measuring/storing device, 12a ... Inlet open-
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ing
Claims

1. A weft transfer device for a jet loom that mea-
sures and stores a weft pulled out from a feed
package by a weft measuring/storing device
(12) of a winding drum type and picks the
measured and stored weft by a main picking
nozzle (17), said weft transfer device compris-
ing:

a friction belt (11) with a fuzzy working
surface (11a) for rubbing the circumference of
the feed package (3) to pull out the leading
end of the weft of the feed package (3) and for
transporting the leading end of the weft (Y) fo
the inlet of the weft measuring/storing device
(12);

rotative driving means (8, 9, 10) for driving
the friction belt (11) for turning; and

shifting means (4, 5, 5a, 6, 7) for shifting
the friction belt (11) between an operating po-
sition (Fig. 2) where a portion of the fuzzy
working surface (11a) of the friction belt (11) is
in contact with the circumference of the feed
package (3), and a standby position (Fig. 1)
where the fuzzy working surface (11a) of the
friction belt (11) is separated from the surface
of the feed package (3).

2. A yarn fransfer device comprising;

a friction belt (11) with a fuzzy working
surface (11a) for rubbing the circumference of
the feed package (3) to pull out the leading
end of the yarn (Y1) of the feed package and
for transporting the leading end of the yarn
(Y1) to a take up device (12, 17);

rotative driving means (8, 9, 10) for driving
the friction belt (11); and

shifting means (4, 5, 5a, 6, 7) for shifting
the friction belt (11) between an operating po-
sition (Fig. 2) where a portion of the fuzzy
working surface (11a) of the friction belt (11) is
in contact with the circumference of the yarn
feed package (3), and a standby position (Fig.
1) where the fuzzy working surface (11a) of the
friction belt (11) is separated from the surface
of the yarn feed package (3).

3. A yarn transfer device as claimed in claim 1 or
claim 2, further including means (16) for pneu-
matically transferring the leading end of the
yarn to the take up device (12)

4. A loom with a weft yarn transfer device as
claimed in any of claims 1 fo 3.
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