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(57)  An apparatus for preventing accidental opera-
tion of a loom is characterized by storing at least one of
first information and second information, the first infor-
mation representing that, after the loom is stopped by a
detection signal from an abnormality detection sensor
(34, 36, 38, 40), an operation to have a drive shaft of a
shedding device (96) normally rotate or reverse to a ro-
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tational angle to remove the weft inserted immediately
before insertion is not performed, and the second infor-
mation representing that an operation to have the drive
shaft normally rotate or reverse to a rotational angle to
start running of the loom is not performed, and by stop-
ping start running of the loom in case the first or second
information is stored in the memory at the time of input
of an operation command signal.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to an apparatus
for preventing accidentally resuming operation of a loom
after the loom is stopped due to abnormality in the loom
such as weft stop, warp stop and the like.

Description of Prior Art

[0002] When a loom stops due to weft stop because
of failure in weft insertion or defective weft and warp stop
due to defective warp such as warp end breaking, an
operator carries out a restoration work against the cause
of stopping such as removing the defective yarn or res-
toration of the broken yarn, and then resumes the oper-
ation.

[0003] In view of the above, an operation button (op-
eration command button) for operating a loom during
stoppage of the loom is generally made operable.
Therefore, in a conventional loom, even if an operator
has not restored, operation of the loom is resumed in
that state if the operation button is operated. In such a
case, the quality of a cloth is degraded.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to prevent
degradation in quality of a cloth due to resuming of op-
eration when an operator has not restored the cause of
stoppage.

[0005] A first apparatus for preventing accidental op-
eration according to the present invention comprises an
abnormality detection sensor for detecting abnormality
in weft insertion, weft or warp, and a controller for stop-
ping the loom by an abnormality detection signal from
the sensor as well as starting running of the loom by an
operation command signal from the operation command
switch. The controller includes: memory for storing at
least one of two pieces of information, which include first
information representing that, after the loom is stopped
by the abnormality detection signal, an operation to
have a drive shaft of a shedding device normally rotate
or reverse up to a rotational angle at which the weft in-
serted immediately before stopping of the loom is re-
moved is not performed, and second information repre-
senting that an operation to have the drive shaft normal-
ly rotate or reverse up to the rotational angle for the loom
to start running is not performed; and an operation pre-
venting circuit for preventing the loom from starting run-
ning in case the first or second information is stored in
the memory at the time of input of the operation com-
mand signal.

[0006] According to the foregoing first apparatus for
preventing accidental operation, after the loom is
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stopped due to the detection signal of abnormality in the
weft insertion, weft or warp, the loom is prevented from
resuming its operation until the normal or reverse rota-
tion of the drive shaft of the shedding device is per-
formed up to the rotational angle at which the weft in-
serted immediately before stopping of the loom is re-
moved, or until the normal or reverse rotation of the drive
shaft is performed up to the rotational angle at which the
loom is started to run, thereby preventing degradation
in quality of the cloth due to the accidental operation af-
ter the stoppage because of the abnormality in weft in-
sertion, weft or warp.

[0007] The loom is a pile weaving machine, and the
operation preventing circuit may be adapted to prevent
the operation of the loom in case the first or the second
information is stored in the memory at the time the op-
eration command signal is inputted, whether or not the
time the abnormality detection signal is generated was
either at a fast picking or a loose picking.

[0008] A second apparatus for preventing accidental
operation according to the present invention comprises
an abnormality detection sensor for detecting abnormal-
ity in the weft insertion, weft or warp, and a controller for
stopping the loom by the abnormality detection signal
from the sensor as well as for starting running of the
loom by the operation command signal from the opera-
tion command switch. The controller includes: memory
for storing at least one of tow pieces of information,
which include the first information representing that, af-
ter the loom is stopped by the abnormality detection sig-
nal, an operation to have the drive shaft of the shedding
device normally rotate or reverse up to a rotational angle
at which a second weft one pick before a first weft in-
serted immediately before the stopping is removed is
not performed, and the second information representing
that an operation to have the drive shaft normally rotate
or reverse up to the rotational angle at which the loom
is started running is not performed; and an operation
preventing circuit for preventing the loom from starting
running in case the first or second information is stored
in the memory at the time of input of the operation com-
mand signal.

[0009] According to the second apparatus for pre-
venting accidental operation, the loom is prevented from
resuming its operation until an operation to have the
drive shaft of the shedding device normally rotate or re-
verse up to the rotational angle at which, after the loom
is stopped by the abnormality detection signalin the weft
insertion, weft or warp, the second weft one pick before
the first weft inserted immediately before stopping is re-
moved, or until an operation to have the drive shaft nor-
mally rotate or reverse up to the rotational angle at which
the loom is started to run is performed, thereby prevent-
ing degradation in quality of the cloth due to accidental
operation after stopping because of abnormality in the
weft insertion, weft or warp. Also, as for a loom to re-
move two picks wefts for preventing a weft bar before
the loom resumes operating, the weft removal is surely
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performed, so that no weft bar because of the accidental
operation is generated.

[0010] A third apparatus for preventing accidental op-
eration according to the present invention comprises an
abnormality detection sensor for detecting abnormality
in a selvedge yarn or a catch cord, and a controller for
stopping the loom by an abnormality detection signal
from the sensor as well as for starting running of the
loom by an operation command signal from an operation
command switch. The controller includes: memory for
storing at least one of two pieces of information, which
include firstinformation representing that, after the loom
is stopped by the abnormality detection signal, an oper-
ation to have the drive shaft of the shedding device nor-
mally rotate or reverse up to the rotational angle at which
a broken yarn is restored by a selvedge device orayarn
end disposing device respectively using the selvedge
yarn or the catch cord is not preformed, and second in-
formation representing that an operation to have the
drive shaft inch or reverse up to the rotational angle at
which the loom is started operation is not performed;
and an operation preventing circuit for preventing the
loom from starting running in case either the first or sec-
ond information is stored in the memory at the time of
input of the operation command signal.

[0011] According to the foregoing third apparatus for
preventing accidental operation, after the loom is
stopped by the abnormality detection signal of the sel-
vedge yarn or the catch cord until an operation to have
the drive shaft of the shedding device normally rotate or
reverse up to the rotational angle at which restoration
work is done to the selvedge yarn or catch cord or until
an operation to have the drive shaft normally rotate or
reverse up to the rotational angle to start running of the
loom, the loom is prevented from resuming operation,
thereby preventing degradation in quality of the cloth
due to accidental operation after the stop because of the
abnormality in the selvedge yarn or catch cord.

[0012] In any of the apparatus for preventing acciden-
tal operation mentioned above, the controllers can in-
clude detection means for generating the detection sig-
nal for eliminating the first or second information in the
memory by detecting that the command signal for per-
forming the normal rotation or reverse rotation was in-
putted or that the drive shaft was rotated.

[0013] A fourth apparatus for preventing accidental
operation according to the present invention comprises
an abnormality detecting sensor for detecting abnormal-
ity of the weft supplied for weft insertion, and a controller
for stopping the loom by the abnormality detection signal
from the memory as well as for starting running of the
loom by the operation command signal from the opera-
tion command switch signal. The controller includes:
memory for storing the first information representing
that, after the loom is stopped by the abnormality detec-
tion signal, the operation for setting the weft in a weft
length measuring storage unit or in the weft insertion de-
vice is not performed; and an operation preventing cir-
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cuit for preventing the loom from starting running in case
the first information is stored in the memory at the time
the operation command signal is inputted.

[0014] According to the fourth apparatus for prevent-
ing accidental operation, after the loom stopped by a de-
tection signal representing abnormality in the weft sup-
plied for weft insertion, the loom is prevented from re-
suming operation until the operation to set the weft in
the weft length measuring storage unit or the weft inser-
tion device is performed, thereby preventing degrada-
tion in quality of the cloth due to the accidental operation
after stopping by the abnormality in the supplied weft.
[0015] A fifth apparatus for preventing accidental op-
eration according to the present invention comprises: a
first abnormality detection sensor for detecting abnor-
mality in the weft insertion, weft or warp; a second ab-
normality detection sensor for detecting abnormality in
the selvedge yarn or catch cord; a third abnormality de-
tection sensor for detecting abnormality in the weft sup-
plied for weft insertion; and a controller for stopping the
loom by an abnormality detection signal from the first,
second or third abnormality detection sensor as well as
for starting running of the loom by an operation com-
mand signal from the operation command switch.

The controller includes: memory for storing at
least one of seven pieces of information, and an opera-
tion preventing circuit for preventing the loom from start-
ing running in case, at the time of input of the operation
command signal, the first or second information is
stored or the third or fourth information is stored, and in
case the fifth or sixth information is stored or the seventh
information is stored.

The first information represents that, after the
loom is stopped by the abnormality detection signal from
the first abnormality detection sensor, an operation to
have the drive shaft of the shedding device normally ro-
tate or reverse up to the rotational angle at which the
weft inserted immediately before stopping is removed is
not performed;

the second information represents that an opera-
tion to have the drive shaft normally rotate or reverse up
to the rotational angle at which the loom is started run-
ning is not performed;

the third information represents that an operation
to have the drive shaft normally rotate or reverse up to
arotational angle at which a second weft one pick before
a first weft inserted immediately before stopping is re-
moved is not performed;

the fourth information represents that an operation
to have the drive shaft normally rotate or reverse up to
the rotational angle at which the loom is started running
is not performed;

the fifth information represents that, after the stop
of the loom due to an abnormality detection signal from
the second abnormality detection sensor, an operation
to have the drive shaft of the shedding device normally
rotate or reverse up to the rotational angle at which the
broken yarn is restored by the selvedge device or the
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yarn end disposing device respectively using the sel-
vedge yarn the catch cord is not performed;

the sixth information represents that an operation
to have the drive shaft normally rotate or reverse up to
the rotational angle at which the loom is started running
is not performed; and

the seventh information represents that, after the
stop of the loom due to an abnormality detection signal
from the third abnormality detection sensor, an opera-
tion to set the weft in the weft length measuring device
or the weft insert device is not performed.
[0016] According to the fifth apparatus for preventing
accidental operation, too, degradation in quality of the
cloth caused by accidental operation after stopping due
to abnormality in weft insertion, weft or warp, or sel-
vedge yarn, catch cord or supplied weft can be prevent-
ed.
[0017] The sixth apparatus for preventing accidental
operation according to the present invention comprises
the controller for stopping the loom by the abnormality
detection sensor for detecting abnormality in the weft or
the warp and the abnormality detection signal as well as
for operating the loom by the operation command signal
from the operation command switch. The controller in-
cludes an operation preventing circuit for preventing the
loom from starting operation in case the abnormality de-
tection signal is inputted.
[0018] According to the sixth apparatus for preventing
accidental operation, when the abnormality detection
signal of the weft or the warp is inputted at the time of
input of the operation command signal, thereby prevent-
ing degradation in quality of the cloth due to accidental
operation after stopping because of an abnormality of
the weft or the warp.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

Fig. 1 is a diagram showing an embodiment of the
loom provided with the apparatus for preventing ac-
cidental operation according to the present inven-
tion.

Fig. 2 is an electric circuit diagram showing an em-
bodiment of the apparatus for preventing accidental
operation according to the present invention.

Fig. 3 is a view showing a flowchart for explaining
actions of the apparatus shown in Fig. 2.

Fig. 4 is a view showing a flowchart for explaining
actions following Fig. 3.

Fig. 5 is a view showing a flowchart for explaining
actions following Fig. 4.

Figs. 6 (A), (B), (C) and (D) are diagrams showing
a state of the loom for explaining the first embodi-
ment of the technique to prevent accidental opera-
tion according to the present invention.

Fig. 7 is a diagram showing a state of the loom for
explaining the second embodiment of the technique
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to prevent accidental operation according to the
present invention.

Figs. 8 (A), (B) and (C) are diagrams showing a
state of the loom for explaining the third embodi-
ment of the technique to prevent accidental opera-
tion according to the present invention.

Fig. 9 is a diagram showing a state of the loom for
explaining the fourth embodiment of the technique
to prevent accidental operation according to the
present invention.

Fig. 10is an electric circuit diagram showing the fifth
embodiment of the technique to prevent accidental
operation according to the present invention.

Fig. 11 is a view showing a flow chart.

Fig. 12 is an electric circuit diagram showing an em-
bodiment of the apparatus for preventing accidental
operation to carry out the sixth embodiment.

PREFERRED EMBODIMENTS OF THE INVENTION

[0020] Referring to Fig. 1, the apparatus 10 for pre-
venting accidental operation is used in an air jet loom
using, for example, the compressed air as a fluid for weft
insertion.

[0021] In the air jet loom, the weft 14 wound on a weft
package 12 is measured to a predetermined length by
alength measuring storage unit 16, and acts as supplied
weft engaged by an engagement pin device 18 and
stored, with its front end portion led into a main nozzle
20.

[0022] The weftledinto the main nozzle 20 is released
by the engagement pin device 18 for a predetermined
period of time, jetted together with the compressed air
from the main nozzle 20 and inserted into a shedding of
the warp 24.

[0023] Theinserted weft 14 is beaten against the cloth
fell of a fabric 28 by a reed 26, cut off by a cutter 30 to
be cut away from a weft portion led into the length meas-
uring storage unit 16 via the main nozzle 20.

[0024] Of the warp 24, a plurality of warp portions 24a
located at the end portion on the non-insert side in the
direction of the textile width are used as catch cords,
while a plurality of selvedge yarns 24b located inside the
catch cords 24a as well as a plurality of selvedge yarns
24b located at the end portion on the insertion side are
used as selvedge yarns to be formed into a leno tassel
selvedge by a selvedge device 32. These catch cords,
warp portions and another warps are performed shed-
ding motion by a shedding device driven and connected
with a main shaft 50 or other shedding device using a
motor driven in synchronism with the rotation of the main
shaft 50.

[0025] The air jet loom further comprises a pair of weft
feelers 34, 36 disposed on the non-insert side at an in-
terval in the weft inserting direction, a known dropper
device 38 for detecting cutting or looseness of the warps
24; a catch cord sensor 40 for detecting cutting or loose-
ness of the catch cord 24a; a supplied weft sensor 42
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for detecting cutting of the weft (supplied weft) 14 drawn
out of the weft package 12; and a selvedge yarn sensor
44 disposed in each selvedge device 32 and detecting
the cutting or using up of the selvedge yarn 24b.
[0026] The weft feeler 34 is a known H1 feeler for de-
tecting the front end portion of a correctly inserted weft,
and the weft feeler 36 is a known H2 feeler for detecting
that the inserted weft becomes a long pick, a middle cut-
ting or the like, when such a case occurs. The catch cord
sensor 40 actuates similarly to the dropper device 38
and detects cutting or looseness of the catch cord 24a.
[0027] As the selvedge device 32 and the selvedge
yarn sensor 44, those described in Japanese Ultility
Model Appln. Public Disclosure (KOKAI) No. 62-30364
can be used. Such selvedge device 32 forms a pair of
selvedge introduction holes on a turntable to be rotated
in synchronism with the rotation of the main shaft 50 and
forms aleno texture by the rotation of the turntable. Such
selvedge device 32 may be led into the main shaft 50
and driven, connected with the main shaft 50, or may
be driven by a motor which is driven in synchronism with
the main shaft 50.

[0028] Though not explained in detail, the selvedge
yarn sensor 44 can include a crank energized by a
spring so as to resist the tension of the selvedge yarn,
and a sensor member for outputting an abnormality sig-
nal when the selvedge yarn is abnormal, detecting that
the selvedge yarn has arrived at a position correspond-
ing to the yarn abnormality by the elastic force of the
spring.

[0029] As the selvedge device 32 and the selvedge
yarn sensor 44, such a device as mentioned above, a
device other than a sensor, and a sensor may be used.
[0030] Each of the weft feelers 34, 36 and the sel-
vedge yarn sensor 44 acts as a weft sensor, and each
of the dropper device 38, the catch cord sensor 40 and
the supplied weft sensor 42 acts as a warp sensor. The
detection signals of these sensors are supplied to the
controller 46 of the apparatus 10 for preventing acciden-
tal operation as abnormal detection signals.

[0031] The controller 46 serves as a main controller
for controlling a prime motor (main shaft motor) 48 of
the loom as well as various devices of the loom. The
controller 46, therefore, receives not only the above-
mentioned detection signal but also a rotational angle
signal 6 from an encoder 52 for detecting the rotational
angle of the main shaft 50 and receives various set val-
ues as set in a setter 54 to control the rotation of the
prime motor 48 on the basis of the data such as the re-
ceived signal and set values.

[0032] Referringto Fig. 2, the controller 46 is provided
with an input port 60, an output port 62, a central
processing unit (CPU) 64 and a memory 66 for storing
various pieces of information.

[0033] In the setter 54, information such as various
control data for the loom and timings to cancel preven-
tion of operation. The controller 46 receives detection
signals from the sensors 34, 36, 38, 40, 42 and 44 as
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well as the rotational angle signal 6 from the encoder 52
at the input port and reads in various pieces of informa-
tion set in the setter 54.

[0034] The controller 46 further receives at the input
port 60 an operation command from an operation com-
mand button 68 for starting operation (running) of the
loom, an inching command (normally rotate command)
from an inching command button 70 for inching the
loom, a reverse command from a reverse command but-
ton 72 for reversing the loom, a stop command from a
stop command button 74 for stopping the loom, a re-
lease command from a release command button 76 for
releasing the weft from the length measuring storage
unit, and a pre-winding command from a pre-winding
command button 78 for winding on the length measuring
storage unit 16 at the time the loom stops to store the
weft necessary for one weft insertion plus an extra
amount.

[0035] The controller 46 supplies a predetermined
control signal through an output port 62, based on var-
ious signals, data and commands received, to the sel-
vedge device 32, a switch 80 for opening and closing a
path for electricity to the prime motor 48, a switch 84 for
opening and closing a path for electricity to an electro-
magnetic brake 82 which applies braking force to the
prime motor 48 and the main shaft 50, a current control-
ler 88 which controls the current supplied to a drive mo-
tor 86 for the yarn guide of the length measuring storage
unit 16, a drive circuit 92 for controlling the electricity to
an engagement pin solenoid 90 of the length measuring
storage unit 16, a weft insertion device 94 and a warp
shedding device 96, respectively.

[0036] The controller 46 also controls an indicating
lamp 98 which indicates a stoppage of the operation.
This informs an operator of the stoppage of the opera-
tion. Itis, however, possible to inform the operator of the
stoppage by letters, a warning sound or voice.

[0037] Preventing of the operation is done by software
according to a program stored in the memory 66 simi-
larly to other controls of the loom.

[0038] The following is an explanation of actions of
the apparatus 10 for preventing accidental operation, for
example, when the weft insertion fails during operation
of the loom and an abnormality detection signal is out-
putted from the weft feelers 34 or 36.

[0039] When weft insertion fails, an abnormality de-
tection signal is outputted from the weft feeler 34 or 36,
so that the controller 46 stops the loom, to begin with.
[0040] Next, the controller 46 automatically reverses
the loom to a rotational angle at which the mis-inserted
weft can be removed and to a rotational angle to make
the loom stand by, and making the operation command
button 68 ineffective, and puts the loom to stoppage.
[0041] The controller 46 informs the operator through
an indication lamp or the like (not shown) that the loom
is in the stoppage (a standby state), indicates by lighting
the indicating lamp 98 the state that the operation is pre-
vented, and even if an operation command is inputted
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by pushing the operation command button 68, makes
the operation command ineffective.

[0042] On arrival, the operator operates (i. e., push)
areverse command button 72 to remove the weft insert-
ed immediately before the loom stopped (i.e., mis-in-
serted weft) and reverses the loom. Thus, the mis-in-
serted weft is exposed at the cloth fell and becomes re-
movable, thereby completing the preparation for remov-
al of the weft.

[0043] Then, when the operator, removing the mis-in-
serted weft from the open cloth fell, operates the reverse
command button 72, the controller 46 reverses the loom
(i. e., the main shaft 50) to the rotational angle for re-
suming the operation of the loom automatically or by an
input of the reverse command. This completes the prep-
aration for resuming the operation. Thereafter, the con-
troller 46 makes the operation command button 68 ef-
fective and resumes the operation of the loom by an in-
put of the operation command.

[0044] The timing for making the operation command
button 68 ineffective and bringing into the prevented
state of operation can be made an arbitrary time from
the occurrence of a cause for stoppage until the loom is
stopped at the rotational angle to get into standby.
[0045] On the other hand, the timing for canceling the
prevented state of operation and making the operation
command button 68 (i.e., the operation command) ef-
fective may be either at the rotational angle to resume
operation of the loom or at an arbitrary time when or after
the reversing operation of the weft inserted immediately
before the stop up to the rotational angle at which the
weft can be removed. Further, the removal of the mis-
inserted weft can be done either by the operator or au-
tomatically.

[0046] In the following are explained in detail actions
of the apparatus 10 for preventing accidental operation.
[0047] If a cause for stopping arises during the normal
operation of the loom (step 100), the controller 46 car-
ries out a step for preventing the operation to stop the
loom (step 101). In this step 101, firstly, energizing of
the prime motor 48 is stopped, and the loom is stopped
by applying the braking force by an electromagnetic
plate 82 to the main shaft 50 (first stop), and next, by
reversing the main shaft 50 automatically or manually
to the rotational angle at which the weft inserted imme-
diately before can be removed, the loom is stopped at
the rotational angle of the main shaft 50to make the loom
stand by (second stop).

[0048] Then, the controller 46 puts the loom into stop-
page (standby state) after the second stop and turns an
operation preventing flag on. This makes the operation
command button 78 ineffective, lights the indicating
lamp 98, and puts the loom into the operation-prevent-
ed-state. The operation preventing flag is the informa-
tion representing that an operation for restoring or re-
suming operation is not performed, and the state of set-
ting this flag is set in the internal memory of the CPU 64
or the memory 66.
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[0049] In the above-mentioned operation-prevented-
state, the controller 46 waits for pushing of a suitable
command button.

[0050] Referring to Fig. 4, when the suitable com-
mand button is pushed (step 103), the controller 46 judg-
es whether the pushed command button is the operation
command button 68 or not (step 104).

[0051] Ifthe pushed command button is the operation
command button 68, the controller 46, being prevented
from operating, waits for pushing of another command
button.

[0052] When another command button is pushed, the
controller 46 has the loom perform an action corre-
sponding to the command button pushed for restoration
of the cause for stopping (step 105). Concretely, in case
of a failure in weft insertion, step 105 reverses the prime
motor 48 and the main shaft 50 up to the rotational angle
of 180° at which the weft inserted immediately before
stopping can be removed to reverse a shedding device
96.

[0053] Next, the controller 46 judges whether the tim-
ing (time to cancel operation-prevented-state) to cancel
the stoppage of operation was cleared or not (step 106).
As regards the time for judgment, it can be preset
through the setter 54, for example, making it the time for
judgment that the loom (i. e., the main shaft 50) is re-
versed to a predetermined rotational angle, and more
concretely, that the main shaft 50 is reversed to the ro-
tational angle of 300° at which the loom resumes its op-
eration. In this case, the controller 46 monitors the rota-
tional angle signal 6 of the main shaft 50 of the loom
over a period while the main shaft 50 is reversed and
can judge whether the set timing for canceling the pre-
vented state of operation was cleared or not.

[0054] When the normal or reverse rotation is fin-
ished, unless the timing for canceling the prevented
state of operation is cleared, the controller 46, returning
to step 103, waits for pushing of another command but-
ton. Concretely, even if the operator stops the loom at
180° by the reverse operation of the above step 105,
since the above operation-prevented-state is not
cleared, the controller 46, returning to step 103, waits
for pushing of the next command button.

[0055] Then, after the operator removed the mis-in-
serted weft, and when the command button is re-oper-
ated (step 103), the main shaft 50, which is the corre-
sponding device, is reversed toward the rotational angle
of 300° for the loom to resume its operation (step 105),
and the controller 46 judges whether the above-men-
tioned set timing for canceling the operation-prevented-
state is cleared or not and detects that the rotational an-
gle signal 6 of the main shaft 50 has reached 300°, then
the controller 46 turns the operation preventing flag OFF
and, thereafter, cancels the operation-prevented-state
to make the operation command effective by operating
the operation command button 68 (step 107).

[0056] Referring to Fig. 5, when the operation com-
mand button 68 is pushed (step 108), the controller 46
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resumes the operation of the loom since the operation-
prevented-state has already been cancelled (step 109).
Thereafter, the controller 46 controls the loom as usual.
[0057] In the loom which resumes operation after re-
moving the weft in response to abnormality in the weft
such as above, the timing for canceling the operation-
prevented-state is set through the setter 54. Such timing
for canceling the operation-prevented-state can be, for
example, the timing that the preparation for resuming
the operation of the loom is completed, that is, at an ar-
bitrary time when or after the start of the reversal after
the weft is removed. More concretely, reaching the ro-
tational angle of 300° at which the loom resumes its op-
eration by the reversal operation can be set as timing
for canceling the operation-prevented-state that.
[0058] Therefore, with respect to the above-men-
tioned flowcharts shown in Figs. 3 through 5, in step 106
for judging whether the timing for canceling the opera-
tion-prevented-state was cleared or not, the judgment
as to whether the timing for canceling the operation-pre-
vented-state as set in the above was satisfied or not is
made every time the push button is operated.

[0059] Namely, after the weft was removed, until the
reverse operation to the rotational angle of 300° for re-
suming the operation of the loom, the operation com-
mand is made ineffective and then by the judgment in
step 106, switching to the second disposal step is done
to make the operation command effective. This enables
to surely prevent any accidental operation of the loom,
thereby surely preventing such inconvenience as "de-
grading the quality of a cloth due to the accidental op-
eration" which has so far been a problem.

[0060] As the timing for canceling the operation-pre-
vented-state, it is possible to use, besides the above-
mentioned time, the time when the preparation for the
weft removal is completed, that is, an arbitrary time
when and after the reverse operation to remove the weft
is started, and more concretely, the rotational angle of
180° when the second weft can be removed by the re-
verse operation to remove the weft. Even in case such
timing for canceling the operation-prevented-state was
set, since a judgment corresponding to such a set timing
is made, an accidental operation and a trouble caused
thereby can be prevented likewise.

[0061] When the operation of the loom is enabled at
the rotational angle of 180° at which the weft can be re-
moved as mentioned above, there will arise more risk
for accidental operation than when the time for prepa-
ration for resuming operation to complete is made timing
for canceling the operation-prevented-state. However,
as a matter of fact, the operator can sufficiently recog-
nize that the weft should be removed according to the
prevented state of operation, so that there is a little pos-
sibility for the operator to operate without removing the
weft, and forgetting the operation to reverse to the rota-
tion angle of 300° at which the loom resumes its oper-
ation. Consequently, it does not matter so much, if the
operation-prevented-state is cancelled at the rotation
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angle of 180° at which the weft can be removed.
[0062] In Fig. 6 is shown an example of the motion of
the loom from failing in the weft insertion to the resump-
tion of the operation where the angle for resuming the
operation of the loom is 300°. In this case, the failure in
the weft insertion may be one caused by the detection
signal of either the weft feeler 34 or 36.

[0063] Fig. 6 shows an embodiment of the motion of
the loom when restoration process for restoring the
cause for stoppage (abnormal weft insertion) is carried
out when the loom is stopped by the detection signal of
either the weft feeler 34 or 36.

[0064] Fig. 6 also shows a case that a failure in the
insertion of the weft 14a indicated by a circle including
cross (x) mark inside in Fig. 6(B) causes the loom to
stop ata time T1, and that the electromagnetic brake 82
is actuated at the rotation angle of 300° in an insertion
cycle of the weft 14a, thereby stopping the loom at 250°
in an insertion cycle of the subsequent weft 14b.
[0065] As shown in Fig. 6(C), when a defective weft
insertion occurs, the controller 46 actuates an electro-
magnetic brake 82 from around 300°. Thus, the loom
makes inertial rotation of the main shaft 50 to around
250° in the subsequent weft insertion cycle and stops
(the first stop).

[0066] Next, the controller 46 makes the loom auto-
matically reverses at a low speed up to 300°. The loom,
reaching 300° by the reverse rotation of the main shaft
50, stops the reverse rotation of the main shaft 50 (the
second stop), makes display means (not shown) indi-
cate that "the weft stop occurred" and stands by to wait
the arrival of an operator. The rotational angle of 300°
of the main shaft 50 is an angle for the warp 24 to get
into a closed state, in order to prevent generation of a
weft bar by elongation of the warp 24 during the standby
state.

[0067] The operator, on arrival, pushes a reversal
command button 72 immediately so as to restore (re-
move) the mis-inserted yarn 14a which has caused the
loom to stop. By this, the controller 46 reverses the main
shaft 50 up to 180° in response to the reversal com-
mand. The rotational angle 180° of the main shaft 50 is
an angle for the warp 24 to get into an open state, and
the mis-inserted yarn 14a is exposed at the cloth fell; in
other words, at this time, the preparation for removing
the weft is completed. Therefore, the operator can re-
move the mis-inserted yarn 14a which is in the exposed
state.

[0068] Whether the preparation for removing the weft
is completed or not can be recognized by whether the
loom is reversed at a low speed up to 180° after the first
stop. Preferably, to the judgment as to whether the prep-
aration for removing the weft is completed or not, the
judgment as to whether or not there are output signals
of various sensors such as a guard sensor disposed in
the cloth fell for assuring safety of the operator, a sensor
for detecting opening and closing of a cover door pro-
vided ahead for prevention of a stream for weft insertion
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from scattering such as a water jet loom, etc., may be
added.

[0069] Then, when the reversal command button 72
is pushed again by the operator and the command to
reverse is re-inputted to the controller 46, the controller
46 further reverses the loom at a low speed. At this point
in time, the preparation for resuming the operation is
completed, so that the operation-prevented-state is can-
celed, and the indicating lamp 98 is put out.

[0070] In the embodiment shown in Fig. 6, it is possi-
ble to constitute to enable the controller 46 to cancel the
stoppage when the reversal command button 72 was
pushed a predetermined number of times. However, it
is preferable that whether the mis-inserted weft 14a was
removed and the canceling timing of the operation-pre-
vented-state was effected or not be recognized by the
AND timing between pushing of the reversal command
button 72 and the reversal of the loom up to 300°.
[0071] When the operation command button 68 is
pushed and the operation command is inputted, the con-
troller 46 makes the loom resume the operation.
[0072] Reversing and resuming the operation of the
loom in preparing for resumption of the operation can
be performed, not by pushing the reversal command
button 72 and the operation command button 68 and
based on the inputs of the reversal command and the
operation command, but automatically without interrup-
tion on the basis of the input of a corresponding com-
mand by pushing a command switch (not shown). In this
case, the operation-prevented-state is automatically
cancelled when the command button is operated or the
main shaft 50 was reversed up to 300°.

[0073] Fig.6isanexample ofremoving a mis-inserted
weft 14a in case of failure in weft-insertion, but the mis-
inserted weft 14a and the weft 14 inserted before the
mis-inserted weft may be removed. Also, in case of a
failure, other than a failure in the weft insertion, such as
a warp stop and a failure in the supplied weft, one or
more wefts can be removed regardless of the cause of
the stoppage.

[0074] Also, in the embodiment shown in Fig. 6, the
main shaft 50 (i. e., the loom) is reversed both when pre-
paring for removing the weft and when preparing for re-
suming operation, but the operation-prevented-state
may be cancelled by pushing a command button for in-
serting one weft after the preparation for removal of the
mis-inserted weft was completed, and after the main
shaft 50 is rotated at a low speed from 180° up to 300°.
In this case, a new wetft is inserted in place of the mis-
inserted one and woven into a cloth.

[0075] TheembodimentshowninFig. 6isanexample
of a plain weave, but can be applied to a pile weaving.
A pile fabric can be formed generally by incorporating
textures of the pile weaving and the ground fabric by a
predetermined length. Also, for example, in a towel
weave with three-picks wefts, a pile is formed with two
loose picks and one fast pick.

[0076] In case of such a pile weave as mentioned
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above, even if a weft stop or a warp stop occurs in which-
ever of the loose pick and the fast pick, it is possible to
have the operator surely perform the removal of the
weft, by preventing the operation of the loom until the
completion of the preparation for operation to remove
the weft by rotating or reversing the main shaft 50 to the
rotational angle at which the weft can be removed.
[0077] Fig. 7 shows an embodiment for removing two
wefts regardless of the cause of the stoppage and re-
pairing the cause of stoppage. This embodiment raises
the effect of prevention of a weft bar in a woven fabric
such as glass fabric using glass fibers.

[0078] InFig. 7, when any cause of stoppage occurs,
the controller 46 actuates the electromagnetic brake 82
from 300°. By this, the loom makes inertia rotation of the
main shaft 50 up to the neighborhood of 250° in the fol-
lowing weft insertion cycle and stops (the first stop).
[0079] Next, the controller 46 makes the main shaft
50 of the loom automatically reversed to 300° at a low
speed. The loom, when the main shaft 50 is reversed to
300° as aresult of the above-mentioned reversal, stops
the reversal of the main shaft 50 (the third stop), displays
the information "the weft was stopped" in the indication
means (not shown), to bring into a standby state to wait
for the arrival of the operator. The rotational angle 300°
of the main shaft 50 is the angle at which the warp shed-
ding is closed so as to prevent a generation of the weft
bar.

[0080] On arriving, the operator operates a reverse
command button 72 to remove the weft inserted imme-
diately before stopping. This makes the controller 46 re-
verse the main shaft 50 in response to the reverse com-
mand and stop reversing at the rotational angle of 180°
(second stop). The rotational angle 180° is, as men-
tioned above, an angle to bring the warp shedding into
an open state. At this rotational angle, the mis-inserted
weft 14a is brought into an exposed state at the cloth
fell. For this reason, the operator can remove the initial
weft which is in the exposed state.

[0081] Next, when the reverse command button 72 is
pushed by the operator, the controller 46 further revers-
es the loom at a low speed to 300° to stop (fourth stop).
[0082] Then, the operator pushes down the reverse
command button 72 to remove the weft further ahead.
This causes the controller 46 to further reverse and the
main shaft 50 at a low speed to 180° where the previous
weft can be stopped by inputting of the reverse com-
mand (fifth stop). At this time, the preparation for remov-
ing the weft is completed, and at the position of the ro-
tational angle, the previous weft is removed by the op-
erator.

[0083] The reversal from the position where the first
weft can be removed (the rotational angle of the second
stop) to the position where the previous weft can be re-
moved (the rotational angle of the fifth stop) may be con-
tinuously done.

[0084] Next, when the reverse command button 72 is
pushed further by the operator and the reverse com-
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mand is inputted to the controller 46, the controller re-
verses the main shaft 50 at a low speed further to 300°
and stops (the sixth stop). At this time, the preparation
for resuming operation is completed, so that the opera-
tion-prevented-state is cancelled and the indicating
lamp 98 is put out.

[0085] In the embodiment shown in Fig. 7, too, it is
possible to constitute for the controller 46 to cancel the
operation-prevented-state when the reverse command
button 72 was pushed a predetermined number of
times.

[0086] Then, when the operation command button 68
is pushed and the operation command is inputted, the
controller 46 resumes operating the loom.

[0087] As mentioned above, regardless of the cause
for stoppage, in the loom which re-operates by removing
two weft portions, the timing to cancel the operation-pre-
vented-state set in the controller 46 is set through the
setter 54.

[0088] As such timing to cancel the operation-pre-
vented-state, it can be, for example, the time when the
preparation for resuming the operation of the loom is
completed, that is, an arbitrary time when the reversal
started after removing two weft portions or later. More
concretely, the timing for canceling the operation-pre-
vented-state can be the time when the rotational angle
of 300° for the loom to start its operation by the reverse
operation for removing the second weft portion was
reached.

[0089] Thus, in step 106 for judging whether the tim-
ing to cancel the operation-prevented-state was
reached or not in the flowcharts shown in Figs. 3 - 6,
whether the set timing to cancel the operation-prevent-
ed-state was satisfied or not is judged every time the
push button is operated. Ultimately, after the second
weft portion was removed until the reverse operation is
done to the rotational angle of 300° for resuming oper-
ation, the operation command is made ineffective, and
thereafter, the judgment in step 106 is changed to the
next processing step to make the operation command
effective. Therefore, an accidental operation can be
surely prevented.

[0090] The timing to cancel the operation-prevented-
state may be the time when the preparation for removing
the weft portion is completed, that is, an arbitrary time
when the operation for removing the second weft portion
was started or later, or more concretely, when, by the
reverse operation to remove the second weft portion,
the main shaft reached the rotational angle of 180°
where the second weft portion can be removed. In this
case, an accidental operation and inconveniences
caused thereby can be prevented by the judgment as to
whether or not the rotational angle at which the second
weft portion can be removed was reached.

[0091] Thus, as already mentioned, since the loom
becomes operable from the rotational angle of 180° at
which the second weft portion can be removed, acciden-
tal operation is more likely to happen than in case the
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time of completion of the preparation for resuming op-
eration is made the timing to cancel the operation-pre-
vented-state. However, as a matter of fact, since in view
of the heretofore operation-prevented-state the opera-
tor can sufficiently recognize at this time that the weft
should be removed, a possibility is low for him to operate
without removing the weft, or to operate, forgetting to
reverse to the rotational angle of 300° for resuming op-
eration. Consequently, it does not matter so much even
if the operation-prevented-state is cancelled at the rota-
tional angle of 180° at which the weft can be removed.
[0092] Fig. 8 shows an embodiment of an action of
the loom by the controller 46 at the time the controller
performs a restoring process to restore the cause of
stoppage (abnormal selvage yarn) in stoppage because
the selvedge yarn sensor 44 outputted an abnormality
detection signal (e.g., a selvedge yarn breakage signal).
[0093] When an abnormality in the selvedge yarn oc-
curs attime T1, the controller 46 firstly actuates the elec-
tromagnetic brake 82 from 300°. Thereby, the loom
stops after inertial rotation of the main shaft 50 to about
250° in the next weft insertion cycle (first stop).

[0094] Next, the controller 46 automatically reverses
the loom at a low speed to 300° to make the loom stand
by.

[0095] Then, the controller 46, when the inching com-

mand button 70 is pushed and the inching command is
inputted, inches the loom to an angle where a restora-
tion process can be done (second stop). Since this en-
ables to complete the preparation for restoration proc-
ess, the loom can be put into the operation-prevented-
state. At the above-mentioned rotational position of the
main shaft 50, the restoration process of the abnormality
in the selvedge yarn is performed.

[0096] Next, when the reverse command button 72 is
pushed to input the reverse command, the controller re-
verses the loom to 300° at a low speed.

[0097] In the embodiment shown in Fig. 8, the con-
troller 46 cancels the stoppage when the inching com-
mand button 70 or the reverse command button 72 is
pushed.

[0098] Next, the controller 46 makes the loom
resumes its operation when the operation command
button 68 is pushed and the operation command is in-
putted.

[0099] In a loom that performs normal rotation or re-
verse rotation in restoring an abnormality in a selvedge
yarn as mentioned above, the timing to cancel the op-
eration-prevented-state to be set in the controller 46 is
set through the setter 54.

[0100] As such timing to cancel the operation-pre-
vented-state, the time when, after the restoration work
of the selvedge yarn and the rotation to the rotational
angle to resume the operation of the loom, an operation
to rotate the loom to the rotational angle for resuming
the operation is performed, more concretely, the time
when the rotational angle of 300° for the loom to resume
its operation is reached by inching operation or reverse
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operation may be deemed such timing to cancel the op-
eration-prevented-state.

[0101] Thus, in 106 for judging as to whether or not
the timing to cancel the operation-prevented-state in the
flowcharts shown in Figs. 3 - 6 was reached, whether or
not the timing to cancel the set operation-prevented-
state was satisfied is judged every time the push button
is operated. Ultimately, the operation command is made
ineffective until the rotational angle is reached after the
inching or the reversal was performed, and thereafter,
the judgment in step 106 is changed to the next process
step to make the operation command effective. There-
fore, an accidental operation by the judgment in step
106 tat the time of abnormality in the selvedge yarn can
be surely prevented.

[0102] As the timing to cancel the operation-prevent-
ed-state, either the rotation to a rotational angle where
the restoration work for the selvedge yarn can be easily
done, more concretely, after the selvedge yarn is broken
or used up, inching operation or reverse operation is
performed, or any of arbitrary rotational angles between
300° where the loom is in a standby state and a rota-
tional angle positioned at the upper dead center where
it is easy to restore a bobbin for the selvedge yarn on
the side where the abnormality arose is positioned.
[0103] Thus, judgmentis made in correspondence to
such timing to cancel the operation-prevented-state,
thereby surely preventing an accidental operation such
as above. In this case, there is more fear of accidental
operation than the time when the preparation for resum-
ing operation is completed is made the timing to cancel
the operation-prevented-state.

[0104] However, as a matter of fact, since the operator
can fully recognize, in view of the heretofore operation-
prevented-state, that the abnormality in the selvedge
yarn should be restored, the possibility for the operator
to operate without restoring such an abnormality and to
operate, forgetting inching or reversing to the rotational
angle of 300° to resume operation. Therefore, it does
not matter so much even if such a setting as mentioned
above was made.

[0105] The embodimentin Fig. 8 can be applied also
when the dropper device 38 or the catch cord sensor 40
outputted an abnormality detection signal.

[0106] A shedding device 96 may be of a type to be
driven, connected to the main shaft 50, or a type to be
driven by a special motor independent from the main
shaft 50, such as a pick finder device or an electric shed-
ding device.

[0107] Insuch a case, itis possible to understand the
rotation relative to the main shaft (the normal rotation
and the reverse rotation) as the rotation relative to the
shaft of the shedding device (the normal rotation and
the reverse rotation). Also, in case of a cloth tissue with
a small repeating frequency of shedding such as plain
weave or twill, it is possible to realize, in place of the
reverse rotation, for example, for removing the weft, by
rotating the main shaft or the drive shaft of the shedding
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device normally.

[0108] Further, in case the restoration accompanies
the rotation of the main shaft, reaching the rotational an-
gle of the main shaft for performing the restoration is
made the timing to cancel the operation-prevented-
state, but if it is programmed to automatically rotate to
the angle or stop, the operator does not have to confirm
the rotational angle but the time the operation was per-
formed can be set as the timing to cancel the operation-
prevented-state.

[0109] Fig. 9 shows an embodiment of the action of
the loom by the controller 46 at the time the restoration
process is performed to restore the cause of stopping
(abnormality in the supplied weft) in stoppage because
the weft feed sensor 42 outputted an abnormality detec-
tion signal (for example, supplied weft breakage signal).
[0110] When an abnormality in the supplied weft oc-
curs at the time T1, the controller 46, receiving the ab-
normality signal from the sensor 42, actuates the elec-
tromagnetic brake 82 firstly from around 300°. Due to
this, the loom stops after inertial rotation toward the vi-
cinity of 250° in the subsequent weft insertion cycle (first
stop).

[0111] Next, the controller 46 automatically reverses
the loom to 300° at a low speed. Since the preparation
for restoration process is completed at this rotational po-
sition, the restoration of abnormality in the supplied weft
is performed.

[0112] Then, the controller 46 resumes operating the
main shaft 50 of the loom when the operation command
button 68 is pushed and the operation command is in-
putted.

[0113] In the example shown in Fig. 1, the length
measuring storage unit 16 is of a type to rotate the yarn
guide and wind the weft of a given length around the
drum. In more detalil, it is a publicly known weft length
measuring storage device provided with a yarn guide to
be rotated along the periphery of a immovable drum by
a motor independent from a main shaft motor, and an
engagement pin to be moved forward and backward rel-
ative to the periphery of the immovable drum, driven by
an electromagnetic solenoid.

[0114] The weft length measuring storage unit has a
push button capable of realizing manually such func-
tions as to move the engagement pin prior to the oper-
ation of the loom, to wind the weft around the immovable
drum by rotating the yarn guide by a given amount (pre-
winding function), and to move the engagement pin
backward (releasing function), respectively.

[0115] Consequently, in the restoration process of an
abnormality in the supplied weft such settings are per-
formed as to push the release command button 76 to
remove the remaining weft on the immovable drum, to
push the pre-winding command button 78 to pre-wind
the new weft, and to set in a weft insert nozzle on a sub-
sequent stage.

[0116] The operation of the release command button
76 is performed in response to the completion of the
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preparation for restoration, and the operation of the pre-
winding command button 78 to the completion of the
preparation to resume the operation, respectively.
[0117] When restoring the abnormality in the supplied
weft as described above, in a loom which accompanies
some operation to the length measurement storage unit,
the timing to cancel the operation-prevented-state set
in the controller 46, similarly to the above, can be set
through the setter 54.

[0118] Such timing to cancel operation-prevented-
state may be the time when the release command but-
ton 76 or the pre-winding command button 78 is oper-
ated. Thus, in step 106 to judge whether the timing to
cancel the operation-prevented-state was satisfied or
not in the flowcharts of Figs. 3 - 6, whether or not the
set timing to cancel the operation-prevented-state is
judged every time the push button is operated. Ultimate-
ly, until the weft is released or the pre-winding is done,
the operation command is made ineffective, and there-
after, when the judgment in step 106 is changed to the
subsequent process step, the operation command is
made effective. Therefore, an accidental operation at
the time an abnormality occurred in the supplied weft
can be surely prevented.

[0119] In the embodiment shown in Fig. 9, the con-
troller 46 cancels the operation-prevented-state when
the release command button 76 or the pre-winding com-
mand button 78 was pushed. It is possible, however, to
utilize operation for another device such as the weft in-
sertion device for canceling the operation-prevented-
state. More concretely, it is possible to utilize an opera-
tion signal for differentiating the jet air current from the
main nozzle at the normal time from the restoring time,
as in case of an air jet loom. Further, in place of the out-
put of the command means, it is possible to utilize the
output of a sensor for detecting whether or not the res-
toration work was done.

[0120] As regards the length measuring storage unit,
a device of another type may be used. Also, while the
supplied weft sensor 42 is of a type to sense the weft
supplied to the length measuring storage unit, it may a
sensor of another type. The location for installing the
sensor is not restricted to the position in the illustration
but may be any place, if it is located on a yarn route.
[0121] In order to cope with a plurality of causes of
stopping, it is suggested to prestore a technique to pre-
vent accidental operation such as above including the
restoration process as software program for each object
to be monitored and have the controller 46 perform the
accidental operation preventive technique in accord-
ance with a generated cause of stopping.

[0122] As mentioned above, a process relative to the
prevention of operation can be handled by hardware in
place of using software. For example, when the resto-
ration accompanies some rotation of the loom, the fol-
lowing steps can be taken.

[0123] With respect to the device shown in Fig. 2
which does not accompany a process by software rela-
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tive to the prevention of operation, an operation permit
circuit shown in Fig. 10 can be disposed between the
operation command button 68 and the controller 46.
[0124] In case of an accidental operation preventing
device for realizing the technique to prevent accidental
operation shown in Fig. 9, it is possible to connect an
operation permit circuit 110 to the input of the controller
46, to connect a timing signal generator 112 for gener-
ating various timing signals to the input of the operation
permit circuit 110, and to connect a timing setter 114 for
setting various timings to the timing signal generator
112.

[0125] In the timing setter 114 are set various timings
such as the rotational angles of the main shaft respec-
tively for stopping to realize restoration process, prepa-
ration for restoration process and preparation for resum-
ing operation.

[0126] The timing setter 112 receives the rotational
angle signal 8 of the main shaft 50 from the encoder 52
and outputs the timing signal to the operation permit cir-
cuit 110 every time the rotational angle of the main shaft
50 reaches the angle set in the timing setter.

[0127] The operation permit circuit 110 includes a dis-
criminating circuit 116 for outputting an operation permit
signal S1 when the timing to cancel the operation-pre-
vented-state was satisfied to that effect, and an AND
circuit 118 for outputting an AND signal of the operation
permit signal S1 and the operation command by the op-
eration command button 68 to the controller 46 as an
operation signal S2.

[0128] The discriminating circuit 116 receives detec-
tion signals S3 from the sensors 34, 36, 38, 40, 42 and
44, an output signal of the timing signal generator 112,
the release command from the release command button
76, the pre-winding command from the pre-winding
command button 78, and a loom stop signal S4 (or an
automatic reversal completion signal S5) from the con-
troller 46.

[0129] The discriminating circuit 116 outputs the op-
eration permit signal S1 which turns off when the loom
stop signal S4 (or the automatic reversal completion sig-
nal S5) is inputted and, thereafter, in case the restoration
of abnormality in the weft and the like accompanies the
rotation of the main shaft 50, turns on when the main
shaft 50 of the loom reaches the rotational angle for re-
suming operation (or when such an operation is per-
formed) and in case the supplied weft is abnormal, turns
on when a command signal from the pre-winding com-
mand button is inputted.

[0130] The discriminating circuit 116 may be of a type
to output to turn on the operation permit signal S1 when
the angle to enable restoration of the cause of stopping
such as removal of the mis-inserted weft is reached (or
when such an operation is performed).

[0131] Consequently, the operation permit circuit 110
cancels the operation-prevented-state when the opera-
tion permit signal S1 is generated, and subsequently,
the operation signal S2 is outputted to the controller 46
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when the operation command is inputted.

[0132] The circuitshowninFig. 10 can be also applied
to the accidental operation preventing techniques
shown in Figs. 1 - 8.

[0133] Cancellation of the operation-prevented-state
can be also judged by using the output signal of the sen-
sor when pushing down the operation command button.
With respect to the devices in Figs. 1 and 2, the software
process shown in Fig. 11 can applied. In Fig. 1, the weft
sensors 34, 36, 42 and the warp sensors 38, 40, 44 are
of the type to output the abnormality detection signals
during the detection of abnormality.

[0134] In Fig. 11, when an operator pushes down the
operation command button 68 when the restoration
process is finished (step 120), the controller 46 judges
as to whether the weft sensors 34, 36, 42 and the warp
sensors 38, 40, 44 detect abnormality (step 121).
[0135] Ifitis judged in step 121 that an abnormality
signal is outputted from a sensor, which caused stop-
ping, the controller 46 does not operate but returns to
step 120 and waits for the operation command button
68 to be pushed. At this time, it is preferable to display
by the indicating lamp 98 to inform the operator to that
effect.

[0136] However, if the sensor causing the stoppage
does not output an abnormality signal, the controller 46
turns the operation preventing flags off to cancel the op-
eration-prevented-state and then moves to the step in
Fig. 5 (step 122).

[0137] As mentioned above, the process relative to
the prevention of operation can be processed by way of
the hardware instead of processing by the software. For
example, with respect to the device shown in Fig. 2
which does not accompany the software process rela-
tive to the prevention from reversing, the operation per-
mit circuit shown in Fig. 12 can be disposed between
the operation command button 68 and the controller 46.
[0138] In case of the apparatus for preventing acci-
dental operation for realizing the technique to prevent
accidental operation shown in Fig. 9, an operation per-
mit circuit 130 can be connected to the input of the con-
troller 46.

[0139] The operation permit circuit 130 includes a dis-
criminating circuit 132 to which the abnormality detec-
tion signals from the sensors 38, 42, 44 and the opera-
tion command from the operation command button 68
are inputted, a delay circuit 134 for delaying the opera-
tion command for a given period of time, and an AND
circuit 136 which outputs the AND signals of both output
signals S1, S6 of the discriminating circuit 132 and the
delay circuit 134.

[0140] The discriminating circuit 132 judges as to
whether or not any abnormality detection signal is out-
putted from the sensors 38, 42 and 44 when the opera-
tion command from the operation command button is
inputted and, if not outputted, cancels the operation-pre-
vented-state and outputs the operation permit signal S1
to the AND circuit 136.
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[0141] Accordingly, the discriminating circuit 130 out-
puts the operation signal S2 to the controller 46 after the
delay time by the delay circuit 134 elapsed when the
operation command is inputted. In other words, the dis-
criminating circuit 132 makes the operation command
ineffective while the abnormality detection signals from
the sensors 38, 42 and 44 are being outputted and main-
tains the operation-prevented-state.

[0142] The operation preventing function may be
made by a changeover switch not to work when the ne-
cessity arises, such as in case of gaiting or regulating
operation of the loom. Further, it is more convenient to
provide a reset button for resetting the function to pre-
vent operation so that the operator can reset the function
to prevent operation after recognizing a state of the loom
to immediately make the loom operable.

[0143] The presentinvention can be applied not only
to a liquid jet loom but also to a shuttleless loom such
as a rapier loom as well as to a shuttle loom.

[0144] The present invention is not limited to the
above embodiments but can be variously modified with-
out departing its purport.

Claims

1. Anapparatus for preventing accidental operation of
a loom, comprising: an abnormality detection sen-
sor (34, 36, 38, 40) for detecting abnormality in weft
insertion, weft (14) or warp (24); and a controller
(46) for stopping the loom by an abnormality detec-
tion signal from said sensor (34, 36, 38, 40) and also
starting running of the loom by an operation com-
mand signal from an operation command switch
(68),

wherein said controller (46) includes: memory
(66) for storing at least one of two pieces of infor-
mation, which include first information representing
that, after the loom is stopped by said abnormality
detection signal, an operation to have a drive shaft
of a shedding device (96) normally rotate or reverse
to a rotational angle to remove the weft inserted im-
mediately before stopping is not performed, and
second information representing that an operation
to have the drive shaft normally rotate or reverse to
a rotational angle to start running of the loom is not
performed; and an operation preventing circuit for
preventing the loom from starting running in case
said first or second information is stored in said
memory (66) at the time of input of said operation
command signal.

2. Anapparatus for preventing accidental operation of
a loom according to claim 1, wherein said loom is a
pile loom, and said operation preventing circuit pre-
vents the loom from operating in case at the time of
input of said operation command signal said first or
second information is stored in said memory (66),
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whether the time said abnormality detection signal
was generated at a fast pick or at a loose pick.

An apparatus for preventing accidental operation of
a loom, comprising: an abnormality detection sen-
sor (34, 36, 38, 40) for detecting abnormality in weft
insertion, weft (14) or warp (24); and a controller
(46) for stopping the loom by an abnormality detec-
tion signal from said sensor (34, 36, 38, 40) and also
starting running of the loom by an operation com-
mand signal from an operation command switch
(68),

wherein said controller (46) includes: memory
(66) for storing at least one of two pieces of infor-
mation, which include first information representing
that, after the loom is stopped by said abnormality
detection signal, an operation to have a drive shaft
of a shedding device (96) normally rotate or reverse
to a rotational angle to remove a second weft one
pick before a first weft inserted immediately before
stopping is not performed, and second information
representing that an operation to have the drive
shaft normally rotate or reverse to a rotational angle
to start running of the loom is not performed; and
an operation preventing circuit for preventing the
loom from starting running in case said first or sec-
ond information is stored in said memory (66) at the
time of input of said operation command signal.

An apparatus for preventing accidental operation of
aloom, comprising an abnormality detection sensor
(40) for detecting abnormality in selvedge yarn or a
catch cord (24a); and a controller (46) for stopping
the loom by an abnormality detection signal from
said sensor (40) and also starting running of the
loom by an operation command signal from an op-
eration command switch (68),

wherein said controller (46) includes: memory
(66) for storing at least one of two pieces of infor-
mation, which include first information representing
that, after the loom is stopped by said abnormality
detection signal, an operation to have a drive shaft
of a shedding device (96) normally rotate or reverse
to a rotational angle to restore a broken yarn by a
selvedge device or a yarn end disposing device re-
spectively using said selvedge yarn or said catch
cord (24a) is not performed, and second information
representing that an operation to have the drive
shaft normally rotate or reverse to a rotational angle
to start running of loom is not performed; and an
operation preventing circuit for preventing the loom
from starting running in case said first or second in-
formation is stored in said memory (66) at the time
of input of said operation command signal.

An apparatus for preventing accidental operation of
a loom according to any one of claims 1 through 4,
wherein said controller (46) further includes detec-
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tion means for generating a detection signal for
eliminating said first or second information in the
memory (66) by detecting that the command signal
for performing said normal rotation or reverse rota-
tion was inputted or that said drive shaft was rotat-
ed.

An apparatus for preventing accidental operation of
a loom, comprising: an abnormality detection sen-
sor for detecting abnormality in weft to be supplied
for weft insertion; and a controller for stopping the
loom by an abnormality detection signal from said
sensor and also for starting running of the loom by
an operation command signal from an operation
command switch (68),

wherein said controller includes: memory (66)
for storing first information representing that, after
the loom is stopped by said abnormality detection
signal, an operation for setting the weft (14) in a weft
length measuring storage unit (16) or a weft insert
device is not performed, and an operation prevent-
ing circuit for preventing the loom from starting run-
ning in case said first information is stored in said
memory (66) at the time of input of said operation
command signal.

An apparatus for preventing accidental operation of
a loom, comprising: a first abnormality detection
sensor for detecting abnormality in weft insertion,
weft (14) or warp (24); a second abnormality detec-
tion sensor for detecting abnormality in selvedge
yarn or catch cord (24a); a third abnormality detec-
tion sensor for detecting abnormality in supplied
weft to be supplied for weft insertion; and a control-
ler for stopping the loom by the abnormality detec-
tion signal from said first, second or third abnormal-
ity detection sensor and also for starting running of
the loom by an operation command signal from said
operation command switch (68),

wherein said controller includes: means for
storing;

at least one of two pieces of information,
which include first information representing that, af-
ter the loom stopped by an abnormality detection
signal from said first abnormality detection sensor,
an operation to have a drive shaft of a shedding de-
vice (96) normally rotate or reverse to a rotational
angle to remove the weft inserted immediately be-
fore stopping is not performed, second information
representing that an operation to have the drive
shaft normally rotate or reverse to a rotational angle
to start running of the loom is not performed, third
information representing that an operation to have
the drive shaft normally rotate or reverse to a rota-
tional angle to remove second weft one pick before
a first weft inserted immediately before stopping is
not performed, and fourth information representing
that an operation to have the drive shaft normally
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rotate or reverse to a rotational angle to start run-
ning of the loom is not performed; and

at least one of three pieces of information,
which include fifth information representing that, af-
ter the loom is stopped by an abnormality detection
signal from said second abnormality detection sen-
sor, an operation to have a drive shaft of a shedding
device (96) normally rotate or reverse to a rotational
angle to restore a broken yarn by a selvedge device
or a yarn end disposing device respectively using
said selvedge yarn or said catch cord (24a) is not
performed; sixth information representing that an
operation to have the drive shaft normally rotate or
reverse to a rotational angle to start running of the
loom not performed; and seventh information rep-
resenting that, after the loom is stopped by an ab-
normality detection signal from said abnormality de-
tection sensor, an operation for setting the weft (14)
in a weft length measuring storage unit (16) or a weft
insert device is not performed; and

an operation preventing circuit for preventing
the loom from starting running in case said first or
second information is stored or said third or fourth
information is stored and for preventing the loom
from operating in case said firth or sixth information
is stored or in case said seventh information is
stored, at the time of input of said operation com-
mand signal.

An apparatus for preventing accidental operation of
a loom, comprising: an abnormality detection sen-
sor for detecting abnormality in weft (14) or warp
(24); and a controller for stopping the loom by said
abnormality detection signal and also for starting
running of the loom by an operation command sig-
nal from an operation command switch (68),

wherein said controller (46) includes an oper-
ation preventing circuit for preventing the loom from
starting operation when said abnormality detection
signal is inputted at the time of input of an operation
command signal.
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