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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a method for
preparing a restart of a loom including a main shaft and
awarp shedding device, the warp shedding device being
driven by the main shaft so as to move following a rotation
of the main shaft, the warp shedding device having a
leveling function with which it brings warps in a leveled
state by reversing the main shaft, the loom allowing an
operator to remove a defective weft pick at the occur-
rence of a weft insertion defect.

2. Description of the Related Art

[0002] At the occurrence of a weft insertion defect,
which is a cause of stoppage of a loom, the loom is
stopped to perform a correcting operation, such as a re-
moval of a defective weft pick causing the weft insertion
defect. After the correcting operation is finished, the loom
performs a predetermined operation for restart (start-up
operation) and is then restarted. In some cases, a loom
that does notinclude an (automatic) weft removal device,
which automatically removes the defective weft pick, that
is, aloom thatrequires an operator to remove a defective
weft pick enters a stand-by state after bringing warps into
a leveled state (state where all the warps are aligned at
the same level) after the loom is stopped first due to the
occurrence of the weft insertion defect. In that case, a
warp shedding device of the loom that provides shedding
motion to the warps has a leveling function with which it
brings the warps into the leveled state. The warp shed-
ding device of the loom is driven to bring the warps into
the leveled state following a reverse operation after the
first stop. When the warps are brought into the leveled
state, the loomis stopped (second stop) again and enters
the stand-by state.

[0003] When an operator is to perform a correcting op-
eration, firstly, the operator releases the leveled warps.
Then, the operator reverses the loom and performs an
operation for a so-called pick finding, in which a defective
weft pick is exposed through the cloth fell. The operator
manually removes the defective weft pick in the state
where the pick is found (or in the pick-found state). As
needed in some cases, an operator similarly removes a
weft pick inserted in front of the defective weft pick. After
the operation of removing a defective weft pick and the
like is finished, the loom is restarted following the above-
described predetermined start-up operation.

[0004] Japanese Unexamined PatentApplication Pub-
lication No. 06-116841 discloses an operation (method)
for preparing a restart of such a loom from the first stop.
Here, Japanese Unexamined Patent Application Publi-
cation No. 06-116841 discloses an operation for prepar-
ing a restart of the loom including an electronic dobby
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shedding device as a warp shedding device. As disclosed
in Japanese Unexamined Patent Application Publication
No. 06-116841, when an operator performs the correct-
ing operation of the loom including an electronic dobby
shedding device while the loom is in the stand-by state,
the operator firstly rotates the loom forward by one rota-
tion of the main shaft. Then, the operator releases the
leveled warps following the forward rotation of the loom.
The operator then reverses the loom for the pick finding.
[0005] Insome cases, the above-described weftinser-
tion defect occurs in the loom concurrently with a warp
breakage. Such a case is where, for example, a warp
becomes slack as a result of an occurrence of a warp
breakage and a weft pick inserted into the warp shed
then comes into contact with the slack warp and causes
a weft insertion defect. Specifically, in this case, a warp
breakage and a weft insertion defect concurrently occur
in the loom and the loom is stopped due to these two
causes of stoppage. In such a case, a warp breakage is
corrected while the loom in which the warps are leveled
is in the stand-by state and then the correcting operation
of the weft insertion defect involving the release of the
leveled warps is performed, as disclosed in Japanese
Unexamined Patent Application No. 06-116841.

[0006] In this case, however, by the time a defective
weft pick is pickfound, a cloth fell of the woven cloth is
beaten plural times by the loom in a non-weaving state
as a result of reversing to bring the warps into the leveled
state from the first stop, rotating forward to release the
leveled warps, and reversing for the pick finding. Thus,
a woven cloth that is being woven is more likely to have
a weaving bar (stop bar). It is thus conceivable, as a
measure to prevent an occurrence of such a stop bar, to
set the loom so that the leveling function is disabled
(turned off) while the loom is stopped due to a weft in-
sertion defect.

[0007] Disabling the leveling function while the loom is
stopped due to all of the cases where a weft insertion
defectis included in plural causes of stoppage, however,
renders correction of a warp breakage difficult since
warps are not leveled in the above-described case where
a warp breakage and a weft insertion defect occur con-
currently. Specifically, correction of a warp breakage, in-
volving finding of a broken warp or correction of the bro-
ken warp, is performed easily in the conditions where the
warps are aligned on the same plane. When the warps
are not aligned (in the shed state), finding of a broken
warp is difficult and the broken warp is difficult to correct
by being hindered by other warps.

[0008] Whiletheloomis stopped due to a weftinsertion
defect, the loom may be required to be left in the stand-
by state, for some reason, without being immediately re-
started after a correcting operation for removing a defec-
tive weft pick is performed. While the loomis in the stand-
by state, here, the warps are preferably in the leveled
state. However, the warps are failed to be leveled in the
case where the leveling function is disabled. To address
this, the setting of the leveling function is conceivably
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changed to bring the warps into the leveled state after
the correcting operation for removing the defective weft
pick is finished and the setting is changed (returned)
again before the restart to disable the leveling function.
Such operations are, however, troublesome. Besides, an
operator may fail to return the setting and may restart the
loom while the leveling function remains enabled.
[0009] European Patent Application No. 1 798 321 A2
discloses another method for preparing a restart of a
loom.

SUMMARY OF THE INVENTION

[0010] Accordingly, itis an object of the presentinven-
tion to provide a loom including a warp shedding device
having the above-described leveling function and not in-
cluding the above-described weft removal device, the
loom minimizing an occurrence of the above-described
stop bar while the loom is stopped due to causes of stop-
page including the weft insertion defect, the loom facili-
tating operations other than removal of a defective weft
pick at the stoppage.

[0011] In orderto achieve the above-described object,
a method for preparing a restart of a loom according to
the present invention is disclosed as defined in claim 1.
An example of the present invention may include revers-
ing the main shaft from an initial stop time point, after the
loom is stopped due to causes of stoppage that are an
occurrence of a warp breakage and an occurrence of a
weft insertion defect accompanied with the warp break-
age, while the leveling function of the warp shedding de-
vice is disabled to bring the loom into a stand-by state in
aweaving cycle in which the cause or causes of stoppage
have occurred, reversing the main shaft in response to
an operator operating a reverse button while the loom is
in the stand-by state to bring the loom into a pick-found
state, in which the defective weft pick is pickfound, and
allowing the operator to remove the defective weft pick
in the pick-found state, and reversing the main shaft in
response to the operator operating a button after a re-
moval of the defective weft pick while the leveling function
of the warp shedding device is enabled to bring the warps
into the leveled state.

[0012] The method for preparing a restart of a loom
according to the presentinvention may include outputting
a leveling command in response to the operator operat-
ing the reverse button when reversing the main shaft.
[0013] According to the present invention, while the
loom is stopped due to causes of stoppage that are an
occurrence of a warp breakage and an occurrence of a
weft insertion defect accompanied with the warp break-
age, the loom is reversed to an angle at which the loom
is in a stand-by state from an initial stop time point, that
is, a first stop time point after an idling rotation of the loom
subsequent to the generation of a stop command signal
(so-called a first stop time point), after the leveling func-
tion of the warp shedding device is disabled. Thus, the
operation of the loom for pick finding of a defective weft
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pick from the stand-by state only requires a reverse ro-
tation without the need of releasing the leveled warps.
The omission of the releasing operation of the leveled
warps in the loom accordingly reduces the likelihood of
the occurrence of a stop bar. According to the present
invention, the warps are brought into the leveled state
after the correcting operation of the weft insertion defect
(operation of removing a defective weft pick) is per-
formed. Thus, a correcting operation of the broken warp
can be easily performed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a schematic side view of a loom to which
the present invention is applied;

Fig. 2 is a block diagram of part of the loom and a
control device;

Fig. 3 illustrates a selection pattern in an electronic
dobby shedding device;

Fig. 4 illustrates an example of a method for prepar-
ing a restart according to the invention; and

Fig. 5 illustrates another example of a method for
preparing a restart according to the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] Fig. 1 schematically illustrates the entire con-
figuration of a loom 1 to which the invention is applied.
In the loom 1, a large number of warps T are fed, while
being in a sheet form, from a warp beam 3 to a cloth fell
CF of a fabric W via a back roller 4 and then passing
multiple healds 5 and a reed 6. The warp beam 3 that
feeds the warps T is driven by a let-off motor M2. The
let-off motor M2 is driven while being controlled so that
the warps T are fed from the warp beam 3 at a predeter-
mined tension, determined on the basis of parameters
such as the rotation speed of a main shaft 2, a predeter-
mined weft density of the woven cloth W, and the detect-
ed tension of the warps T. The main shaft 2 is driven by
a main motor MM to rotate at a predetermined rotation
speed.

[0016] Eachheald 5through which awarp T is inserted
is supported by a corresponding one of heald frames 7.
Each heald frame 7 is driven to reciprocate vertically by
a warp shedding device. Into a shed of warps T formed
as aresultofthe heald frames 7 (healds 5) being vertically
driven, a weft pick Y is inserted by a weft insertion mech-
anism (not illustrated). Concurrently, the weft pick Y is
beaten by the reed 6 up to the cloth fell CF, so that a
woven cloth W is formed.

[0017] Then, the woven cloth W is guided to a cloth
roller 13 via a guideroller 9, a take-uproller 11, and press
rollers 12 and wound around the cloth roller 13. At this
time, the woven cloth W is pulled as a result of the take-
up roller 11 being driven to rotate and woven at a weft
density corresponding to the speed of let-off in response
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to the pulling. The take-up roller 11 is driven by a take-
up motor M1. The take-up motor M1 is controlled so as
to drive the take-up roller 11 so that the weft density of
the woven cloth W, which is being woven, coincides with
the predetermined weft density on the basis of the rota-
tion speed of the main shaft 2 and the predetermined
weft density of the woven cloth W.

[0018] Fig. 2 is a block diagram of a control structure
of the loom 1. The loom 1 includes a main control device
21. The main control device 21 includes a storage unit
21a. The storage unit 21a stores various weaving con-
ditions including a predetermined rotation speed of the
main shaft 2, a predetermined weft density of the woven
cloth W, and a predetermined tension of the warps T.
The main control device 21 is connected to a main shaft
controlling unit 25, which controls driving of the main mo-
tor MM, a let-off control device 27, which controls driving
of a let-off motor M2, and a take-up control device 29,
which controls driving of the take-up motor M1.

[0019] In this embodiment, a warp shedding device
that provides shedding motion to each heald frame 7
(heald 5) is an electronic dobby shedding device (herein
after also simply referred to as "a dobby shedding de-
vice") 23. The dobby shedding device is a shedding de-
vice that drives the heald frames so that the vertical po-
sition of each heald frame (vertical position at the maxi-
mum shedding of the warps T) in each loom weaving
cycleis positioned at the position determined in the shed-
ding pattern by switching the driving state of the driving
mechanism, provided for each heald frame, in accord-
ance with a predetermined shedding pattern. Here, the
weaving cycle is a unit of a weaving motion repeated for
each rotation of the main shaft 2. One weaving cycle
corresponds to a rotation angle of the main shaft 2 (here-
inafter also referred to as "a crank angle") from 0° to 360°
(to the next crank angle 0°). The shedding pattern is de-
termined as one repetition of a weave structure on the
basis of the vertical position of the heald frames for each
weaving cycle. A selection pattern, described below, is
the state of the vertical position of each heald frame de-
termined for each weaving cycle.

[0020] Thus, the dobby shedding device 23 includes a
dobby controlling device 23a, in which a shedding pattern
for forming an intended weave structure of the woven
cloth W is set, and a shedding driving unit 23b, which
includes multiple driving mechanisms (not illustrated)
each including components such as a solenoid, a swing
lever, and a selection lever, the driving mechanisms be-
ing disposed so as to correspond to the heald frames 7.
The dobby shedding device 23 is connected to the main
control device 21 at the dobby controlling device 23a.
[0021] Since the configuration of the dobby shedding
device 23 is publicly known, the details of the configura-
tion are neither illustrated nor described. In the dobby
shedding device 23, each driving mechanism included
in the shedding driving unit 23b includes a swing lever,
connected to the main shaft 2 and driven to swing by a
rotation of the main shaft 2. The swing of the swing lever
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changes the vertical position of the corresponding heald
frame 7. Specifically, the dobby shedding device 23 is
driven by the main shaft 2 to drive the heald frames 7
and driven so as to move following a rotation of the main
shaft 2. In the dobby shedding device 23, each of the
driving mechanism of the shedding driving unit 23b is
connected to the corresponding heald frame 7 with a pub-
licly known driving transfer mechanism (not illustrated)
interposed therebetween.

[0022] Inthe dobby shedding device 23 (as in the case
of a dobby shedding device publicly known), each heald
frame 7 is positioned at a shedding position (the vertical
position) determined in the shedding pattern in each
weaving cycle as a result of a solenoid select command
being given per weaving cycle in accordance with the
selection pattern for the weaving cycle in a shedding pat-
tern determined in the dobby controlling device 23a on
the basis of the shedding pattern and then bringing the
solenoid of each driving mechanism in the shedding driv-
ing unit 23b into an excited state in response to the given
select command. Here, in the dobby shedding device 23,
the select command is given approximately one cycle
prior to the weaving cycle determined in the shedding
pattern in relation to the driving mechanism (Fig. 3).
[0023] The loom 1 also includes, as typical loom com-
ponents, a weft detection feeler 8, which detects a weft
pick Y inserted in the manner described above, and a
warp breakage sensor 10, which detects a breakage of
warps T (warp breakage). The weft detection feeler 8 and
the warp breakage sensor 10 are connected to the main
control device 21. The main control device 21 determines
whether a weft insertion has succeeded or failed on the
basis of a weft detection signal Sy input from the weft
detection feeler 8 per weft insertion in each weaving cy-
cle. When the main control device 21 detects a weft in-
sertion defect, in which a weft insertion is failed, the main
control device 21 outputs a stop command signal Ss to
the main shaft controlling unit 25. Similarly, when the
main control device 21 detects a warp breakage, the main
control device 21 outputs a stop command signal Ss to
the main shaft controlling unit 25 in response to an input
of a warp breakage detection signal St generated by the
warp breakage sensor 10 at a detecting of a warp break-
age.

[0024] The main shaft controlling unit 25 operates a
braking device (not illustrated), which damps the main
shaft 2, to stop the rotation of the main shaft 2 in response
to the input of the stop command signal Ss and imple-
ments a stop control to stop the main motor MM. Thus,
after the main shaft controlling unit 25 starts an operation
of stopping the loom 1 in response to the generation of
the stop command signal Ss, the loom 1 is left in the
stationary state after passing a braking period, in which
the main shaft 2 idly rotates approximately one rotation.
During the braking period, the loom 1 isin a weftinsertion
prohibited state, in which a weftinsertion is not performed
even when the crank angle arrives at a weft insertion
start angle.
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[0025] The loom 1 also includes an operation button,
operated to activate the loom 1 in the stationary state, a
stop button operated to stop the loom 1 in a continuous
operation, a jogging button 15a, operated to slightly ro-
tate forward the main shaft 2 of the loom 1 in the stationary
state, and a reverse button 15b, operated to reverse the
main shaft 2 of the loom 1 in the stationary state at low
speed. The loom 1 includes an input setting device 17
including a display screen (such as a touch display
screen). The operation button, the stop button, the jog-
ging button 15a, and the reverse button 15b are disposed
on the input setting device 17 in the form of, for example,
being displayed on the display screen. The input setting
device 17 here is used to set the above-described weav-
ing conditions and capable of displaying information of
the loom 1 such as operation information or stoppage
information.

[0026] When the loom 1 is stopped due to an occur-
rence of a cause of stoppage such as the above-de-
scribed weft insertion defect or a warp breakage, the
cause of stoppage is displayed on the display screen of
the input setting device 17 to notify the operator of the
cause of stoppage. When the loom 1 is stopped due to
the concurrent occurrences of a warp breakage and a
weft insertion defect, the warp breakage sensor 10 out-
puts a warp breakage detection signal St to the main
control device 21 and the main control device 21 detects
the occurrence of a warp breakage. Concurrently, the
main control device 21 detects the occurrence of the weft
insertion defect on the basis of a weft detection signal
Sy from the weft detection feeler 8. In response, the main
control device 21 causes the input setting device 17 to
display these causes of stoppage. Thus, the operator
can be notified of the causes of stoppage.

[0027] When a weft insertion defect occurs during
weaving in the above-described loom 1, the main control
device 21 outputs the above-described stop command
signal Ss at a predetermined time point (for example, at
the crank angle of 290°) after the completion of the weft
insertion period determined in the weaving cycle in which
the weft insertion defect has occurred, as illustrated in
Fig. 3. Inresponse to the output, the main shaft controlling
unit 25 performs the stop control, so that the loom 1 is
brought into a temporary initial stop (first stop) state at
the crank angle (for example at 300°) passing the braking
period of approximately one rotation of the main shaft 2
from the time point at which the stop command signal Ss
is generated.

[0028] The loom 1, in the first stop state, is then sub-
jected to operations such as a reverse operation for re-
moval of a defective weft pick causing the weft insertion
defect. The present invention is designed for a loom that
does not include a weft removal device, which automat-
ically removes (pulls out) a defective weft pick, that is,
designed for a loom that requires an operator to remove
a defective weft pick when a weft insertion defect occurs.
The loom 1 according to the embodiment does not in-
clude such a weft removal device, either. The loom 1 is
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thus left in the stand-by state by the time when an oper-
ator arrives to remove a defective weft pick.

[0029] The loom 1 in the first stop state thus automat-
ically performs a reverse operation, in which the loom 1
reverses by approximately one rotation of the main shaft
2. The loom 1 then stops (second stop) at, for example,
the crank angle of approximately 300° in the previous
weaving cycle (weaving cycle in which the weft insertion
defect (cause of stoppage) occurs), which precedes the
weaving cycle in which the loom has the first stop, and
the loom 1 is left in the stand-by state, in which the loom
1 is left waiting for the arrival of the operator. The warp
beam 3 (let-off motor M2) and the take-up roller 11 (take-
up motor M1) are driven in synchronization with the main
shaft 2 (main motor MM) during weaving. Also during the
reverse operation (or the forward rotation operation) of
the loom 1 in the stationary state, the warp beam 3 (let-
off motor M2) and the take-up roller 11 (take-up motor
M1) are driven to reverse (or rotate forward) by the
amount corresponding to the reverse amount (or forward
rotation amount) of the main shaft 2 (main motor MM) in
synchronization with the main shaft 2 (main motor MM).
[0030] Alsointhe case where a warp breakage occurs
during weaving in the loom 1, the warp breakage is usu-
ally corrected by an operator. Thus, the loom 1 in the first
stop state automatically performs a reverse operation
and enters the stand-by state at the crank angle for the
second stop.

[0031] When the dobby shedding device 23 drives the
heald frames 7 in accordance with the selection pattern
forweaving during the reverse operation (hereinafter also
referred to as "a first reverse") in which the loom 1 re-
verses from the crank angle for the first stop to the crank
angle for the second stop, the dobby controlling device
23a of the dobby shedding device 23 generates a select
command of the form illustrated in the middle one of the
layers in Fig. 3.

[0032] A typical dobby shedding device has a leveling
function with which it brings warps into the leveled state
inaccordance with reverse ofthe main shaft, which drives
the loom, after the loom is changed from the stationary
state. Specifically, a typical dobby shedding device has
a function of causing a dobby control device to generate
a so-called reverse-pattern-based select command, ob-
tained by reversing the selection pattern corresponding
to the weaving cycle in which the loom is stopped, when
the dobby shedding device is changed from the station-
ary state to the state where the main shaft, driving the
dobby shedding device, is reversed, as illustrated in the
bottom layer in Fig. 3. When the main shaft is reversed
in response to the reverse-pattern-based select com-
mand described above, the warps are leveled. Thus, the
function of the dobby shedding device with which it caus-
es generation of the reverse-pattern-based select com-
mand is a leveling function of the dobby shedding device.
The leveling function is enabled as a result of a leveling
command being output to the dobby controlling device
(inthe state where the reverse-pattern-based select com-
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mand is generated).

[0033] In the loom 1, whether the leveling function of
the dobby shedding device 23 is to be enabled or disabled
during the first reverse can be differently set depending
on each cause of stoppage (weft insertion defect, a warp
breakage, and others) by the input setting device 17. The
main control device 21 outputs a leveling command Lc
at the time of the first stop in accordance with the different
setting.

[0034] At the occurrence of a warp breakage, a cor-
recting operation of the warp breakage is usually per-
formed by an operator. Thus, the warps are brought into
the leveled state while the loom is in the stand-by state
at the crank angle for the second stop. Here, the setting
in the input setting device 17 indicates that the leveling
function is enabled for the case where the cause of stop-
page is a warp breakage. Thus, in the case where a warp
breakage occurs during weaving in the loom, the main
control device 21 outputs a leveling command Lc to the
dobby controlling device 23a at the first stop in response
to an input of the warp breakage detection signal St from
the warp breakage sensor 10. In response to the output,
the reverse-pattern-based select command is generated
by the dobby controlling device 23a at the first reverse,
so that the warps T are brought into the leveled state
while the loom 1 is in the stand-by state atthe crank angle
for the second stop.

[0035] In an existing loom that does not include a weft
removal device, as described above, at the occurrence
of a weft insertion defect, the dobby shedding device is
controlled at the first reverse in the same manner as in
the case of the occurrence of a warp breakage, such that
the warps are brought into the leveled state while the
loom is in the stand-by state. Specifically, during the first
reverse at the occurrence of a weft insertion defect, an
existing loom is subjected to a reverse operation by re-
versing the main shaft while the leveling function of the
dobby shedding device is enabled.

[0036] In the invention, on the other hand, causes of
stoppage include a weft insertion defect, and the reverse
operation (the first reverse) of the loom 1 from the crank
angle for the first stop to the crank angle (the stand-by
state) for the second stop is performed while the leveling
function of the dobby shedding device is disabled. The
warps are brought into the leveled state after a correcting
operation (a defective-weft-pick removal operation) in-
volving a removal of a defective weft pick is performed.
Hereinbelow, the presentinvention is described, accord-
ing to which a warp breakage and a weft insertion defect
concurrently occur in the loom 1 such that the causes of
stoppage include a weft insertion defect (see Fig. 4).
[0037] When a warp breakage occurs in the loom 1
during weaving (while the loom 1 is in operation), a warp
breakage is detected by the warp breakage sensor 10
and the warp breakage sensor 10 outputs a warp break-
age detection signal St to the main control device 21.
Thus, the main control device 21 detects the occurrence
of a warp breakage. When a weft insertion defect occurs
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following the warp breakage, the main control device 21
detects the occurrence of the weft insertion defect on the
basis of a weft detection signal Sy output from the weft
detection feeler 8 to the main control device 21 for each
weft insertion. On the basis of the detection of the occur-
rences of the warp breakage and the weft insertion de-
fect, the main control device 21 outputs a stop command
signal Ss to the main shaft controlling unit 25 at a prede-
termined time point (for example, at the crank angle of
290°) in the weaving cycle in which the warp breakage
and the weft insertion defect have occurred. In response
to the detection of the occurrences of the warp breakage
and the weft insertion defect, the main control device 21
outputs a display command for displaying the causes of
stoppage to the input setting device 17. Thus, the causes
of stoppage are displayed on the display screen of the
input setting device 17.

[0038] In response to the input of the stop command
signal Ss from the main control device 21, the main shaft
controlling unit 25 performs a stop operation of the loom
1 (main shaft 2), described above. Thus, after passing a
braking period, the loom 1 is brought into the first stop
state at an intended stop angle (for example, at the crank
angle of 300°) in the subsequent weaving cycle following
the weaving cycle in which the causes of stoppage occur
(hereinafter this weaving cycle is also referred to as "an
event cycle").

[0039] At the time point when the main shaft 2 is com-
pletely stopped and in the first stop state, the main control
device 21 outputs a reverse command to the main shaft
controlling unit 25 to reverse the main shaft 2 to the crank
angle for the second stop (for example, atthe crank angle
of 300° in the event cycle) at which the loom is in the
stand-by state. Thus, the reverse operation of the loom
1is performed by reversing the main shaft 2 and the loom
1 enters the stand-by state in which it is left waiting for
arrival of an operator.

[0040] As described above, the first reverse to the
crank angle for the second stop is performed in the state
where the leveling function of the dobby shedding device
23 is disabled. Specifically, in this embodiment, as to
whether the leveling function at the first reverse is ena-
bled or disabled for each of the causes of stoppage, the
leveling function is disabled when a warp breakage and
a weft insertion defect concurrently occur. Thus, the re-
verse operation of the loom 1 back to the event cycle is
performed so that the vertical position of each heald
frame 7 in the event cycle is positioned in accordance
with the selection pattern for weaving.

[0041] Thereafter, when an operator arrives at the
loom 1, the operator performs a defective-weft-pick re-
moval operation, in which he/she removes a defective
weft pick from the woven cloth W. Thus, the operator
operates the reverse button 15b to cause the loom 1 to
perform the reverse operation so that a defective weft
pick is exposed from the cloth fell CF (the pick is found).
Thus, the loom 1 performs the reverse operation (second
reverse) in which the main shaft 2 is reversed.
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[0042] Inresponse to the operation on the reverse but-
ton 15b while the loom 1 according to the embodiment
isinthe stand-by state, the main control device 21 outputs
a leveling command Lc to the dobby controlling device
23a of the dobby shedding device 23. In other words,
when a warp breakage and a weft insertion defect are
concurrently detected, the main control device 21 outputs
a leveling command to the dobby controlling device 23a
in response to the operation on the reverse button 15b
firstly performed after the second stop. Thus, when the
reverse button 15b is operated in the loom 1 thatis in the
stand-by state, as described above, a leveling command
Lc is output from the main control device 21 to the dobby
controlling device 23a. In response to the output, the lev-
eling function of the dobby controlling device 23a is en-
abled and a reverse-pattern-based select command is
generated at this time. Thus, the second reverse is per-
formed in the state where the leveling function of the do-
bby shedding device 23 is enabled.

[0043] As described above, the state (driving state) of
the dobby shedding device 23 for driving the heald frames
7 in the shedding driving unit 23b is changed for each
weaving cycle so that each heald frame 7 is moved to
the vertical position corresponding to the selection pat-
tern. The control performed to change the driving state
of the shedding driving unit 23b is based on the select
command generated by the dobby controlling device 23a
at the time point approximately one cycle prior to the
weaving cycle set in the shedding pattern. The control in
the reverse operation (reversing the main shaft 2) of the
loom 1 is performed similarly.

[0044] Since the reverse-pattern-based select com-
mand is generated at the time when the reverse button
15b is operated (at the crank angle for the second stop
in the event cycle), as described above, the dobby shed-
ding device 23 is driven to reverse following the reverse
of the main shaft 2 in such a manner that the vertical
position of each heald frame 7 in the previous weaving
cycle preceding the event cycle is positioned in accord-
ance with the reverse-pattern-based select command.
Specifically, when, for example, the main shaft 2 is con-
tinuously reversed from the stand-by state up to the crank
angle (180°) at which the warps T form the maximum
shed in the previous weaving cycle preceding the event
cycle, each heald frame 7 at the crank angle 180° in the
event cycle is positioned at the vertical position corre-
sponding to the selection pattern of the weaving cycle
during weaving. In addition, the dobby shedding device
23 is driven while the each heald frame 7 is positioned
atthe vertical position corresponding to the selection pat-
tern atthe crank angle 180° in the previous weaving cycle
preceding the event cycle.

[0045] Firstly, the defective-weft-pick removal opera-
tion is performed, as described above. Thus, the second
reverse is stopped once atthe time pointwhen a defective
weft pick is pickfound, that is, when the crank angle ar-
rives at 180° in the event cycle and the loom 1 is stopped
(third stop) at the crank angle. Then, in the state of the
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third stop (in the pick-found state in which a defective
weft pick is pickfound), the loom 1 is subjected to the
above-described defective-weft-pick removal operation
by an operator.

[0046] After finishing the operation, the operator oper-
ates the reverse button 15b again. Thus, the second re-
verse is restarted in the state where the leveling function
of the dobby shedding device 23 is enabled. Thereafter,
the second reverse is continued by the time when the
crank angle arrives at the crank angle (for example, at
the crank angle of 300°) set as the end of the previous
weaving cycle preceding the event cycle and the second
reverse is stopped at the crank angle. Thus, the warps
T are brought into the leveled state while the loom 1 is
stopped (fourth stop).

[0047] In the state where the loom 1 is in the fourth
stop while the warps T are in the leveled state, the oper-
ator performs a correcting operation of the warp break-
age. After the operator finishes the correcting operation
of the warp breakage, the operator operates the opera-
tion button. Thus, the loom 1 performs a predetermined
start-up operation (not described in detail) for restart and
resumes a weaving operation.

[0048] According to the above-described method for
preparing arestart, the loom 1 is reversed up to the crank
angle for the second stop, at which the loom 1 is in the
stand-by state, while the leveling function of the dobby
shedding device 23 is disabled. Thus, the subsequent
reverse operation of the loom 1 performed for pick finding
of a defective weft pick is performed without releasing
the leveled warps T. This configuration thus minimizes
the occurrence of a stop bar. In the case where a warp
breakage occurs besides a weft insertion defect as in the
above-described case, a correcting operation of the warp
breakage also needs to be performed. When the loom 1
is in the fourth stop state after the defective-weft-pick
removal operation (the third stop), the warps T are in the
leveled state, in which the correcting operation is facili-
tated, since the second reverse after the second stop is
performed while the leveling function of the dobby shed-
ding device 23 is enabled. Thus, the correcting operation
of the warp breakage is easily performed.

[0049] Thus far, an embodiment (example) of the
present invention is described. The present invention,
however, is not limited to the above-described embodi-
ment and may be embodied in the following embodi-
ments (modification examples).

[0050] (1) In the above-described embodiment, the
loom 1 is reversed from the second stop, at which the
loom 1 is in the stand-by state, to the third stop, at which
a defective weft pick is pickfound, while the leveling func-
tion of the dobby shedding device 23 is enabled. Specif-
ically, the main control device 21 is configured so as to
output a leveling command Lc for enabling the leveling
function of the dobby shedding device 23 to the dobby
shedding device 23 (dobby controlling device 23a) in re-
sponse to an operation on the reverse button 15b for the
reverse. In the invention, instead of performing the re-
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verse operation of the loom 1 from the stand-by state up
to pick finding of a defective weft pick while the leveling
function of the dobby shedding device 23 is enabled, the
reverse operation may be performed while the leveling
function of the dobby shedding device 23 is disabled, as
illustrated in Fig. 5.

[0051] Specifically, in the example illustrated in Fig. 5,
the main control device 21 does not output a leveling
command Lc even after an operator operates the reverse
button 15b in the stand-by state. Thus, the reverse op-
eration of the loom 1 toward the crank angle for the third
stop is performed while the leveling function of the dobby
shedding device 23 is disabled. Thus, in the reverse op-
eration of the loom 1, the dobby shedding device 23 is
driven to reverse so as to move the heald frames 7 to
the vertical position corresponding to the selection pat-
tern for weaving.

[0052] After the defective-weft-pick removal operation
is performed in the above-described third stop state, an
operation for bringing the warps T into the leveled state
is performed in this invention. To perform this operation,
first, the loom 1 is driven to rotate forward up to a crank
angle atwhich the leveling function ofthe dobby shedding
device 23 is enabled and that is smaller than the crank
angle of 360° in the weaving cycle (the above-described
event cycle) for the third stop. Here, the loom 1 is driven
to rotate forward by, for example, operating the jogging
button 15a.

[0053] Afterthe completion of the forward rotation driv-
ing, the operator operates the reverse button 15b to
cause the loom 1 to perform the reverse operation up to
a crank angle corresponding to the crank angle for the
fourth stop in the embodiment. In this example, the main
control device 21 is configured so as to output a leveling
command Lc to the dobby shedding device 23 in re-
sponse to the operation of the reverse button 15b at this
time. Thus, the reverse operation of the loom 1 up to the
crank angle for the fourth stop is performed while the
leveling function of the dobby shedding device 23 is en-
abled. After the loom 1 performs the reverse operation
up to the crank angle for the fourth stop, the warps T are
brought into the leveled state at the crank angle, as in
the case of the embodiment.

[0054] In this example, in the forward rotation driving
after the third stop, the loom 1 may be automatically driv-
en to rotate forward to the above-described crank angle
in response to the operation on the reverse button 15b
in the third stop state. In this case, the main control device
21 may be configured so as to output a forward rotation
command to the main shaft controlling unit 25 inresponse
to the operation on the reverse button 15b at this time.
In this case, the loom 1 is driven to reverse continuously
with the forward rotation and, concurrently, the main con-
trol device 21 outputs the leveling command Lc to the
dobby shedding device 23 in response to the operation
on the reverse button 15b.

[0055] (2) The above-described embodiment de-
scribes, as an example, the case where the loom 1 is
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stopped at the concurrent occurrences of a warp break-
age and a weft insertion defect. The case to which the
present invention is applicable, however, is not limited to
the case where a warp breakage and a weft insertion
defect concurrently occur. For example, even when only
a weft insertion defect occurs as a cause of stoppage,
the loom may be required, after the defective-weft-pick
removal operation, to be brought into the stand-by state
while the warps T are in the leveled state. The present
invention is applicable to the case where such a case is
conceivable.

[0056] In such a case, the loom 1 itself fails to be no-
tified of such a request for the stand-by state after the
defective-weft-pick removal operation. Thus, as to
whether the leveling function at the first reverse is ena-
bled or disabled depending on each cause of stoppage,
the leveling function is disabled for the case where a weft
insertion defect is included in the cause of stoppage. In
this case, the operation may be performed, for example,
in the following manner. The main control device 21 does
not output the leveling command Lc even when the re-
verse button 15b is operated in the state where the loom
1 is in the second stop, as illustrated in the example of
Fig. 5. When the operation button is operated after the
defective-weft-pick removal operation in the state where
the loom 1 is in the third stop, the loom 1 is restarted after
a predetermined start-up operation is performed. When
the reverse button 15b is operated, the subsequent re-
verse operation of the loom 1 may be performed while
the leveling function of the dobby shedding device 23 is
enabled.

[0057] (3) In the above-described embodiment, the
present invention has been described using the case
where the loom 1 includes the electronic dobby shedding
device 23 as a warp shedding device that provides shed-
ding motion to the heald frames (healds). The loom to
which the presentinvention is applicable, however, is not
limited to the loom including such an electronic dobby
shedding device as a warp shedding device. The loom
may include an electronic jacquard shedding device as
a warp shedding device for driving, using a main shaft,
each heald in accordance with a predetermined woven
design pattern (selection pattern).

[0058] The presentinvention is notlimited to any of the
above-described embodiments and can be changed in
various difference manners within the scope of the ap-
pended claims.

Claims

1. A method for preparing a restart of aloom (1) includ-
ing a main shaft (2) and a warp shedding device, the
warp shedding device being driven by the main shaft
(2) so as to move following a rotation of the main
shaft (2), the warp shedding device having a leveling
function with which the warp shedding device brings
warps (T) into a leveled state concurrently with a
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reverse rotation of the main shaft (2), the loom (1)
allowing an operator to remove a defective weft pick
(Y) at an occurrence of a weft insertion defect in the
loom (1), the method being performed when a warp
breakage and a weft insertion defect, which are
causes of stoppage of the loom (1), occur concur-
rently during weaving,

characterised by the method comprising:

automatically reversing the main shaft (2) from
an initial stop time point after a stop command
signal (Ss) is issued in response to a detection
of the causes of stoppage, the main shaft (2)
being reversed, while the leveling function of the
warp shedding device is disabled, up to a weav-
ing cycle in which the causes of stoppage have
occurred and in which the loom (1) is in a stand-
by state;

bringing the loom (1) into a pick-found state, in
which the defective weft pick (Y) is pickfound,
by reversing the main shaft (2) in response to
an operator operating a reverse button (15b) af-
ter the loom (1) is broughtinto the stand-by state
by the automatic reversing;

reversing the main shaft (2) in response to the
operator operating a button after the operator
has removed the defective weft pick (Y) from the
loom (1) in the pick-found state, the reversing of
the main shaft (2) after the pick-found state be-
ing performed while the leveling function of the
warp shedding device is enabled; and
correcting the warp breakage after the warps (T)
are brought into the leveled state by the revers-
ing of the main shaft (2) from the pick-found

state.

2. Themethod according to claim 1, further comprising:
outputting a leveling command in response to the
operator operating the reverse button when revers-
ing the main shaft.

Patentanspriiche

1. Verfahren zum Vorbereiten eines Neustarts einer

Webmaschine (1), die eine Hauptwelle (2) und eine
Webfachbildeeinrichtung umfasst, wobei die Web-
fachbildeeinrichtung von der Hauptwelle (2) derart
angetrieben wird, dass sie sich infolge einer Drehung
der Hauptwelle (2) bewegt, wobei die Webfachbil-
deeinrichtung eine Nivellierfunktion aufweist, mitder
die Webfachbildeeinrichtung gleichzeitig mit einem
Ruckwartslauf der Hauptwelle (2) Kettfaden (T) in
einen nivellierten Zustand bringt, wobei die Webma-
schine (1) eine Bedienungsperson in die Lage ver-
setzt, einen fehlerhaften Schussfaden (Y) bei Auf-
treten eines Eintragfehlers eines Schussfadens in
der Webmaschine (1) zu entfernen, wobei das Ver-
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fahren durchgefiihrt wird, wenn ein Kettfadenbruch
und ein Eintragfehler eines Schussfadens, die Ursa-
chen eines Betriebsstopps der Webmaschine (1)
sind, gleichzeitig beim Weben auftreten,

dadurch gekennzeichnet, dass das Verfahren um-
fasst:

automatisches Umsteuern der Hauptwelle (2)
ab einem ersten Stoppzeitpunkt nach Ausgabe
eines Stoppbefehlssignals (Ss) als Reaktion auf
eine Erkennung der Ursachen des Betriebs-
stopps, wobei die Hauptwelle (2), wahrend die
Nivellierfunktion der Webfachbildeeinrichtung
deaktiviert ist, bis zu einem Webzyklus umge-
steuert wird, in dem die Ursachen des Betriebs-
stopps aufgetreten sind und in dem sich die
Webmaschine (1) in einem Bereitschaftszu-
stand befindet;

Versetzen der Webmaschine (1) in einen
Schussfaden-gefunden-Zustand, in dem der
fehlerhafte Schussfaden (Y) gefunden wurde,
durch Umsteuern der Hauptwelle (2) als Reak-
tion auf eine Bedienungsperson, die eine Um-
steuertaste (15b) betatigt, nachdem die Web-
maschine (1) durch das automatische Umsteu-
ern in den Bereitschaftszustand gebracht wur-
de;

Umsteuern der Hauptwelle (2) als Reaktion auf
die Bedienungsperson, die eine Taste betatigt,
nachdem die Bedienungsperson den fehlerhaf-
ten Schussfaden (Y) aus der Webmaschine (1)
im Schussfaden-gefunden-Zustand entfernt
hat, wobei das Umsteuern der Hauptwelle (2)
nach dem Schussfaden-gefunden-Zustand
ausgefiihrt wird, wahrend die Nivellierfunktion
der Webfachbildeeinrichtung aktiviert ist; und
Korrigieren des Kettfadenbruchs, nachdem die
Kettfaden (T) in den nivellierten Zustand ge-
brachtwurden, durch das Umsteuern der Haupt-
welle (2) ab dem Schussfaden-gefunden-Zu-
stand.

Verfahren nach Anspruch 1, ferner umfassend:
Ausgeben eines Nivellierbefehls als Reaktion aufdie
Bedienungsperson, die die Umsteuertaste betatigt,
wenn sie die Hauptwelle umsteuert.

Revendications

Procédé de préparation d’'un redémarrage d’'un mé-
tier a tisser (1) comprenant un arbre principal (2) et
un dispositif de levée des fils de chaine, le dispositif
de levée des fils de chaine étant entrainé par I'arbre
principal (2) de maniére a se déplacer suite a une
rotation de I'arbre principal (2), le dispositif de levée
des fils de chaine présentant une fonction d’égalisa-
tion par laquelle le dispositif de levée des fils de chai-
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ne amene des chaines (T) dans un état égalisé si-
multanément a une rotation inverse de I'arbre prin-
cipal (2), le métier a tisser (1) permettant a un opé-
rateur d’enlever une duite défectueuse (Y) lors de la
survenue d’'un défaut d’insertion de trame dans le
métier a tisser (1), le procédé étant mis en ceuvre
lorsqu’une rupture de chaine et un défaut d’insertion
de trame, qui sont des causes d’arrét du métier a
tisser (1), se produisent simultanément pendant le
tissage,

caractérisé en ce que le procédé comprend:

l'inversion automatique de I'arbre principal (2) a
partir d’'un point de temps d’arrét initial aprés
I'émission d’un signal de commande d’arrét (Ss)
en réponse a une détection des causes d’arrét,
I'arbre principal (2) étant inversé, tandis que la
fonction d’égalisation du dispositif de levée des
fils de chaine est désactivée, jusqu’a un cycle
de tissage dans lequel les causes d’arrét sont
survenues et dans lequel le métier a tisser (1)
est dans un état d’attente;

mise du métier a tisser (1) dans un état de re-
cherche de la duite, dans lequel la duite défec-
tueuse (Y) estrecherchée, parlinversion del'ar-
bre principal (2) en réponse a I'actionnement,
par un opérateur, d’'un bouton de marche arriére
(15b) aprés la mise du métier a tisser (1) en état
d’attente par l'inversion automatique;
linversion de I'arbre principal (2) en réponse a
l'actionnement, par l'opérateur, d’'un bouton
aprés I'élimination, par I'opérateur, de la duite
défectueuse (Y) du métier a tisser (1) dans I'état
de recherche de la duite, I'inversion de I'arbre
principal (2) aprés I'état de recherche de la duite
étant effectuée tandis que la fonction d’égalisa-
tion du dispositif de levée des fils de chaine est
activée et

la correction de la rupture de chaine aprés avoir
amené les chaines (T) dans I'état égalisé par
l'inversion de I'arbre principal (2) a partir de I'état
de recherche de la duite.

Procédé selon la revendication 1, comprenant en
outre:

I'émission d’'une commande d’égalisation en répon-
se a l'actionnement, par I'opérateur, du bouton de
marche arriere lors de I'inversion de I'arbre principal.
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FIG. 3
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