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(54) CONTROL METHOD FOR LOOM

(57) Acontrolmethod for a loom (1) includes settinga
number of picks of arrival data when an arrival timing of a
weft (Y) is on a lower limit side to a smaller number than a
number of picks of the arrival data when the arrival timing
is on an upper limit side, and/or setting an upper limit

value andan lower limit value so that an absolute value of
a difference between a target value and the lower limit
value is smaller than an absolute value of a difference
between the target value and the upper limit value.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a loom that
obtains actual values of an arrival timing of a weft based
onadetection signal of aweft sensor, usesa target arrival
angle range and arrival data, the target arrival angle
range being determined by an upper limit value on an
upper limit side larger than a target value of the arrival
timing and a lower limit value on a lower limit side smaller
than the target value, the arrival data being based on the
actual values as many as a plural number of picks, and
performs control of a main shaft control device and/or a
weft insertion control device in order to return the arrival
timing to bewithin the target arrival angle rangewhen the
arrival data deviates from the target arrival angle range.

BACKGROUND ART

[0002] In the related art of looms, it has been known to
control weft insertion and to control the number of rota-
tions of a loom during weaving so that an arrival timing of
an inserted weft (timing at which a leading edge reaches
apreset position) becomesadesired timing. Inaddition, it
is also known that even when weft insertion is performed
under the same conditions, the arrival timing of the weft
varies to some extent. Therefore, in the control of the
related art, with respect to a target weft arrival timing
(target value), an upper limit value that is an allowable
value on an upper limit side larger than the target value
and a lower limit value that is an allowable value on a
lower limit side smaller than the target value are first
determined, a target arrival angle range consisting of
the upper limit value and the lower limit value is then
set, and the above control is performs when an actual
weft arrival timing (actual value) deviates from the target
arrival angle range.
[0003] In addition, when inserting a weft during weav-
ing, the weft arrival timing may temporarily change sig-
nificantly due to various causes. However, if the control is
performedwhen the actual value deviates from the target
arrival angle range due to such a temporary change,
there is a concern that a weaving operation of the loom
may become unstable. Therefore, in the related art, it is
also practiced that the control is executed using arrival
data based on the actual values as many as a plurality of
picks. Specifically, the control is performed based on
comparison between an average value of the actual
values as many as a plurality of picks and a target arrival
angle range, or, as disclosed in Patent Literature 1, when
the actual values consecutively deviate from the target
arrival angle rangeoveraplurality of picksset inadvance.

CITATION LIST

PATENT LITERATURE

[0004] Patent Literature 1: JP2002‑069800A
[0005] However, in the loomof the relatedart,when the
control is performed using the arrival data, the control is
performed using the arrival data based on the same
number of picks on the upper limit side and the lower
limit side.For this reason, in sucha loomof the relatedart,
in a travel state of the weft in which the actual value
deviates toward the lower limit value side, weft insertion
becomes unstable, and weaving malfunctions such as
weft stopping may occur. The details are as follows.
[0006] First, when the loom is an air jet loom, a jetting
period of each sub-nozzle is set in such a form that a
timing determined on the basis of a setting weft travel
curve, the setting weft travel curve being obtained from a
set weft insertion start timing and the above-described
target value, and a position where the sub-nozzle is
provided is used as a standard and a period on a pre-
ceding side (preceding period) and a period on a suc-
ceeding side (succeeding period) are determined with
respect to the timing as the standard. However, in the
jetting period, the preceding period is a period of preced-
ing jetting before theweft reaches the position of the sub-
nozzle and, therefore, is generally set to be a shorter
period compared to the succeeding period.
[0007] In the related art where during theweft insertion
in such an air jet loom, when it becomes a travel state of
the weft in which the actual value deviates from the lower
limit value (the arrival timing becomes faster), the control
is performed using the arrival data, the control is exe-
cuted, for example, when the state in which the actual
value deviates from the lower limit value occurs conse-
cutively asmanyasa set number of picks. In otherwords,
the determination as to whether to execute the control is
not made until the weft insertions as many as the set
number of picks are completed, and therefore, the weft
insertion is continuously performed during that time even
inastate inwhich theactual valuedeviates from the lower
limit value.
[0008] Note that even when the travel state of the weft
changes and therefore it becomes the state in which the
actual value deviates from the lower limit value, if it is not
caused due to an abnormality (failure) of the apparatus,
and the like, a timing at which the leading edge of theweft
passes thepositionofeachsub-nozzle is close toa jetting
start timing of the sub-nozzle but is usually within the
preceding period. However, during the weft insertion in a
loom, as described above, the arrival timing (travel state)
of the weft may temporarily change significantly. For this
reason, when such a significant change occurs in the
travel state inwhich the leadingedgeof theweft passesat
the timing close to the jetting start timing as described
above, the passing timing may become earlier than the
jetting start timing of the sub-nozzle, that is, the weft may
reach the position of the sub-nozzle before the sub-
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nozzle starts jetting. When the weft reaches the position
of the sub-nozzle before the sub-nozzle starts jetting, the
travel state of theweft becomesunstable, andas a result,
weaving malfunctions such as weft stopping occur.

SUMMARY

[0009] Therefore, the present invention is to provide a
control method for a loom on which the control is per-
formed using the arrival data, capable of preventing
occurrence of weaving malfunctions such as weft stop-
ping asmuch as possible when the actual value deviates
from the lower limit value.
[0010] Thepresent invention is applied to a loom that is
configured to: obtain actual valuesof an arrival timing of a
weft based on a detection signal of a weft sensor; use a
target arrival angle range and arrival data, the target
arrival angle range being determined by an upper limit
value on an upper limit side larger than a target value of
the arrival timing and a lower limit value on a lower limit
side smaller than the target value, the arrival data being
based on the actual values asmany as a plural number of
picks; and perform control of a main shaft control device
and/or aweft insertion control device in order to return the
arrival timing to be within the target arrival angle range
when the arrival data deviates from the target arrival
angle range. A control method for a loom according to
the present invention includes setting a number of picks
of the arrival data when the arrival timing is on the lower
limit side to a smaller number than a number of picks of
thearrival datawhen thearrival timing ison theupper limit
side, and/or setting the upper limit value and the lower
limit value so that an absolute value of a difference
between the target value and the lower limit value is
smaller than an absolute value of a difference between
the target value and the upper limit value.
[0011] According to the present invention, when the
actual value deviates from the lower limit value, the
control is executed at an earlier time point (time point
when weft insertions corresponding to a small number of
picks are completed) compared with when the actual
value deviates from the upper limit value. For this reason,
compared with the related art in which the control on the
lower limit side is performed using the arrival data based
on the same number of picks as that on the upper limit
side, the number of picks that weft insertion continues in
the state inwhich theactual value deviates from the lower
limit value is reduced, so the possibility that a temporary
significant change in the arrival timing will occur during
that time is reduced. Thereby, the occurrence of weaving
malfunctions such as weft stopping can be prevented as
much as possible.

BRIEF DESCRIPTION OF DRAWING(S)

[0012] FIGURE illustratesanexampleof anair jet loom
to which the present invention is applied.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinafter, anembodiment of a controlmethod
for a loom of the present invention will be described with
reference to FIGURE. Note that the embodiment de-
scribed below is an example where the present invention
is applied to an air jet loom.
[0014] As shown in FIGURE, an air jet loom (herein-
after, simply referred toas "loom")1 includesameasuring
and storing device 11 including a storage drum 14 on
which a weft Y is stored and a locking pin 13 that controls
storage and release of the weft Y with respect to the
storage drum 14, and, as a weft insertion nozzle that jets
compressed air, a main nozzle 17 provided on a yarn
supply side and a plurality of sub-nozzles 18 arranged in
parallel along a weft insertion direction (weaving width
direction).
[0015] The main nozzle 17 is connected to a supply
source61 that suppliescompressedair, viaapiping62. In
addition, anelectromagnetic opening/closing valve63 for
controlling supply (jetting timing) of compressed air to the
main nozzle 17 is installed in a pipe conduit of the piping
62 connected to the main nozzle 17. Additionally, each
sub-nozzle 18 is connected to the supply source 61 via a
piping 64. Note that in the shown example, the sub-
nozzles 18 are divided into groups of multiple (two)
sub-nozzles. As an electromagnetic opening/closing
valve 65 corresponding to each group, an electromag-
netic opening/closing valve 65 for controlling supply (jet-
ting timing) of compressedair to thesub-nozzles18of the
corresponding group is installed in a pipe conduit of the
piping 64 corresponding to each group.
[0016] Inaddition, the loom1 includes,asaweft sensor
for detecting the weft Y, a release sensor 15 that detects
the weft Y that has been released from the storage drum
14, and a feeler 19 that detects the weft Y that has
reached a side opposite to the yarn supply side. In addi-
tion, the loom 1 includes an encoder 55 that is an angle
sensor for detecting a rotation angle (crank angle) of a
main shaft 51.
[0017] In addition, the loom 1 includes an input setting
device 23 for performing an input setting of each setting
value related tocontrol of eachdeviceon the loom1.Note
that each setting value includes a setting value for con-
trolling drive of the locking pin 13, setting values for
controlling drives of the electromagnetic opening/closing
valve 63 and each electromagnetic opening/closing
valve 65, such as a jetting start timing and a jetting end
timing of themain nozzle 17andeach sub-nozzle 18, and
a setting value for controlling drive of a shaft motor 53,
which rotationally drives the main shaft 51, such as a
number of rotations of the main shaft 51.
[0018] Additionally, in addition to a target value of an
arrival timing of theweft Y, each setting value includes, as
a setting value for defining a target arrival angle range, an
upper limit value that is an allowable value on an upper
limit side larger than the target value and a lower limit
value that is an allowable value on a lower limit side
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smaller than the target value. For reference, the upper
limit value and the lower limit value are obtained in
advance based on weaving conditions such as the num-
ber of rotations of the loom1and a type of theweft Y to be
inserted. Additionally, in the present embodiment, it is
assumed that the upper limit value is a value obtained by
adding a predetermined crank angle to the target value
and the lower limit value is a value obtained by subtract-
ing a crank angle equal to the predetermined crank angle
from the target value. Each of the setting values input
from the input setting device 23 is stored in a storage 37
included in a loom control device 21.
[0019] In addition, the loom control device 21 includes,
in addition to the storage 37, a main shaft controller 43
that controlsdriveof themainshaft 51andaweft insertion
controller 41 that controls weft insertion. The main shaft
controller 43 is connected to the storage 37 and the
encoder 55 at an input end thereof, and is connected
to the main shaft motor 53 at an output end thereof. In
addition, the main shaft controller 43 is configured to
control drive of the main shaft 51, based on a setting
number of rotations set (stored) in the storage 37.
[0020] In addition, the weft insertion controller 41 is
connected to the encoder 55 at an input end thereof, and
is connected to the locking pin 13, the electromagnetic
opening/closing valve 63, and each electromagnetic
opening/closing valve 65 at an output end thereof. Ad-
ditionally, the weft insertion controller 41 is configured to
control drive of the locking pin 13, the electromagnetic
opening/closing valve 63, and each electromagnetic
opening/closing valve 65, based on a release timing, a
jettingstart timingof themainnozzle17, anda jettingstart
timing of each sub-nozzle 18 set (stored) in the storage
37.
[0021] In addition, the loom control device 21 includes,
as a configuration for enabling the arrival timing of the
weft Y to be within the target arrival angle range, a
calculator 31 that obtains an actual value of the arrival
timing, a comparator 33 that compares the actual value
with the target arrival angle range, a counter 35 that
counts consecutive deviations of the actual value from
the target arrival angle range based on a result of the
comparison by the comparator 33, and a rotation number
changer 39 that changes the setting number of rotations
based on a result of the count by the counter 35. The
above configuration is described in detail, as follows.
[0022] The calculator 31 is connected to the encoder
55 and the feeler 19 at an input end thereof, and is
connected to the comparator 33 at an output end thereof.
The calculator 31 is configured to, when a detection
signal from the feeler 19 is input, obtain a crank angle
at that time point based on a signal from the encoder 55.
Note that the obtained crank angle is the actual value.
The calculator 31 is configured to output a signal (angle
signal) indicating the obtained actual value to the com-
parator 33.
[0023] The comparator 33 is connected to the storage
37, and is connected to the counter 35 at an output end

thereof. The comparator 33 is configured to, each time
the angle signal from the calculator 31 is input, compare
the actual value indicated by the angle signal with the
target arrival angle range (specifically, the upper limit
value and the lower limit value) stored in the storage 37.
[0024] Additionally, the comparator 33 is configured to,
when the actual value is larger than the upper limit value
as a result of the comparison, output an upper limit
deviation signal, which indicates that the actual value
deviates from the target arrival angle range on the upper
limit side, to the counter 35, and when the actual value is
smaller than the lower limit, output a lower limit deviation
signal,which indicates that theactual valuedeviates from
the target arrival angle rangeon the lower limit side, to the
counter 35. Additionally, the comparator 33 is configured
to output a non-deviation signal to the counter 35 when
the actual value is equal to or larger than the lower limit
value and equal to or smaller than the upper limit value,
that is, when the actual value is within the target arrival
angle range.
[0025] The counter 35 is connected to the storage 37,
and is connected to the rotation number changer 39 at an
output end thereof. Additionally, the counter 35 includes
two counters into which the upper limit deviation signal,
the lower limit deviation signal, and the non-deviation
signal from the comparator 33 are input. One of the two
counters is an upper limit-side counter that counts the
number of inputs of the upper limit deviation signal, and
the other is a lower limit-side counter that counts the
number of inputs of the lower limit deviation signal. Ad-
ditionally, the upper limit-side counter is configured to
reset its count value when the non-deviation signal or the
lower limit deviation signal is input, and the lower limit-
side counter is configured to reset its count value when
non-deviation signal or the upper limit deviation signal is
input.
[0026] According to the upper limit-side counter and
the lower limit-side counter, the number of consecutive
inputs of the upper limit deviation signal or the lower limit
deviation signal is counted, respectively. The count value
corresponds to the number of picks that the actual values
consecutively deviate from the target arrival angle range
on the upper limit side or the lower limit side.
[0027] Note that thenumber of picks (settingnumber of
picks), which is a standard for executing correction con-
trol that is control for returning the actual values to be
within the target arrival angle range when the actual
values consecutively deviate from the target arrival angle
range on the upper limit side or the lower limit, is set in the
storage 37. The counter 35 is configured to output a
decrease command signal regarding the number of rota-
tions to the rotation number changer 39 when the count
value of the upper limit-side counter reaches the setting
number of picks. Additionally, the counter 35 is config-
ured tooutput an increasecommandsignal to the rotation
number changer 39 when the count value of the lower
limit-side counter reaches the setting number of picks.
Additionally, the counter 35 is configured to reset the
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count value of the upper limit-side counter along with the
output of the lowering command signal and to reset the
counter value of the lower limit-side counter along with
the output of the increase command signal.
[0028] In addition to being connected to the counter 35
as described above, the rotation number changer 39 is
also connected to the storage 37. In addition, in the
present embodiment, the correction control described
above is control that increases or decreases the number
of rotations of the loom 1 by adding or subtracting the set
number of rotations (correction number of rotations) with
respect to the current setting number of rotations of the
loom 1. Therefore, the correction number of rotations is
set in the storage 37. Note that the correction number of
rotations is obtained in advance based on weaving con-
ditions such as an initial setting number of rotations and a
type of weft Y
[0029] The rotationnumberchanger39 is configured to
read the current setting number of rotations and the
correction number of rotations from the storage 37 when
the increase command signal or the decrease command
signal from thecounter 35 is input. In addition, the rotation
number changer 39 is configured to add the correction
number of rotations to the current setting number of
rotations when the input signal is the increase command
signal, and to subtract the correction number of rotations
from the current setting number of rotations when the
input signal is the decrease command signal. The rota-
tion number changer 39 is configured to set a setting
number of rotations obtained by the addition or subtrac-
tion, in the storage 37 as a new setting number of rota-
tions.
[0030] In the loom 1 including the loom control device
21 having the above configuration, when the weft-in-
serted weft Y is detected by the feeler 19 and a detection
signal thereof is input to thecalculator 31, theactual value
regarding thearrival timing isobtained in thecalculator 31
and is output to the comparator 33. Then, in the com-
parator 33, the actual value is compared with the upper
limit value and the lower limit value, and as a result of the
comparison, any one of an upper limit deviation signal, a
lower limit deviation signal, or a non-deviation signal is
output to the counter 35.
[0031] In the counter 35,when the upper limit deviation
signal is consecutively input to the upper limit-side coun-
ter or the lower limit deviationsignal is consecutively input
to the lower limit-side counter, the number of input times
is counted in each counter. However, when the non-
deviation signal is input to the upper limit-side counter
or lower limit-side counter during counting, the count
value is reset. Additionally, when the lower limit deviation
signal is input to the upper limit-side counter or the upper
limit deviation signal is input to the lower limit-side coun-
ter during counting, the count value is reset. Then, when
the count value of the upper limit-side counter reaches
the setting number of picks, a decrease command signal
is output to the rotation number changer 39. Additionally,
when the count value of the lower limit-side counter

reaches the setting number of picks, an increase com-
mand signal is output to the rotation number changer 39.
[0032] Then, along with the output of the decrease
command signal or the increase command signal from
thecounter 35, thesettingnumberof rotations is changed
by the rotation number changer 39 to a number of rota-
tions added or subtracted by the correction number of
rotations, and the loom 1 is put into a state in which it is
operated according to the setting number of rotations.
The number of rotations of the loom1 is changed and the
operating speed of the loom 1 relative to the travel of the
weft Y by weft insertion changes in this way, so that the
actual value is returned to be within the target arrival
angle range and the state in which the actual values
consecutively deviate from the target arrival angle range
is eliminated.
[0033] Note that in the present embodiment, the cor-
rection control is performed based on the consecutive
deviation of the actual values from the target arrival angle
range as described above. Accordingly, in the present
embodiment, a set of the consecutive actual values
corresponds to arrival data (based on the actual values
as many as a plural number of picks) referred to in the
present invention. In addition, the correction control (con-
trol for returning the actual values to be within the target
angle range) is control that changes thesettingnumberof
rotations to change the number of rotations (operating
speed) during an operation of the loom 1. The operation
of the loom 1 (the drive of the main shaft 51) is controlled
by the main shaft controller 43. Therefore, in the present
embodiment, themain shaft controller 43 corresponds to
a main shaft control device that performs control of
returning the arrival timing to be within the target arrival
angle range.
[0034] In the loom 1 described above, in the present
embodiment based on the present invention, the number
of picks of the arrival datawhen the arrival timing is on the
lower limit side is set toasmaller number than thenumber
of picks of the arrival datawhen the arrival timing is on the
upper limit side.
[0035] Specifically, as described above, the setting
number of picks that serves as a standard for executing
the correction control is input and set by the input setting
device 23, and is set (stored) in the storage37of the loom
control device 21. In addition, the loom 1 is configured
such that the input setting device 23 and the loom control
device 21 (storage 37) can separate and set the setting
number of picks into a number of upper limit-side picks
regarding the upper limit side anda number of lower limit-
side picks regarding the lower limit side.
[0036] The counter 35 is configured to compare the
count value by the upper limit-side counter with the
number of upper limit-side picks when the actual values
consecutively deviate from the target arrival angle range
on the upper limit side. Additionally, the counter 35 is
configured to compare the count value by the lower limit-
side counter with the number of lower limit-side picks
when the actual values consecutively deviate from the

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 497 858 A1 10

target arrival angle range on the lower limit side.
[0037] Note that the number of upper limit-side picks
and the number of lower limit-side picks are determined
based on weaving conditions such as a type of weft Y In
thepresent invention, thenumberof lower limit-sidepicks
is set to a smaller value than the number of upper limit-
side picks. Additionally, in the present embodiment, the
number of upper limit-side picks is set to "8" and the
number of lower limit-side picks is set to "6".
[0038] Therefore, according to such a loom 1, when it
becomes a state inwhich the actual values consecutively
deviate from the target arrival angle range, the correction
control described above (in the present embodiment, the
change in the number of rotations of the loom 1) is
executed at a time point when the deviating number of
picks reaches the setting number of picks, and the actual
values are returned to be within the target arrival angle
range. Additionally, when the deviation is on the upper
limit side, because the number of upper limit-side picks,
which is the setting number of picks, is set to 8 picks, the
correction control is executed at a time point when the
deviating number of picks reaches 8 picks.
[0039] On the other hand, when the deviation is on the
lower limit side, because the number of lower limit-side
picks, which is the setting number of picks, is set to 6
picks, which is a smaller value than the number of upper
limit-side picks, the correction control is executed at a
time point when the deviating number of picks reaches 6
picks, that is, at a time point that is two picks earlier than
theupper limit sidewith respect to the timepointwhen the
consecutive deviations start. Accordingly, when the de-
viation is on the lower limit side, the actual values are
returned to be within the target arrival angle range at an
earlier time point compared with when the deviation is on
the upper limit side.
[0040] According to such a control method for the loom
1, when the deviation occurs on the lower limit side, it is
possible to suppress asmuchas possible the occurrence
of weaving malfunctions such as weft stopping accom-
panying the consecutive deviations.
[0041] More specifically, determining whether to exe-
cute the correction control using the arrival data is be-
cause the arrival timing (the actual value) of the weft Y
varies and temporarily changes significantly, as de-
scribed above, and the setting number of picks that is
a basis of the arrival data is set for that purpose. Regard-
ing the setting number of picks, it is considered desirable
to set the setting number of picks to the larger number of
picks, taking into account the influence of temporary
significant change (temporary change) in the arrival tim-
ing described above.Note that the idea about the change
in the arrival timing is common to both the upper limit side
and the lower limit side, and there is no particular change
in the tendency of the change. Therefore, in the related
art, there was no idea of making the setting number of
picks different on the upper limit side and the lower limit
side, and generally, a common (same) number of picks
was set on the upper limit side and the lower limit side as

the setting number of picks.
[0042] On the other hand, in the case where the devia-
tion is on the lower limit side, in the setting of the jetting
period of the general sub-nozzle, a period in the setting
travel state of the weft Y from the jetting start timing of
each sub-nozzle to thepassing timingof the leadingedge
of the weft at the position of the sub-nozzle is short and a
timing margin between the jetting start timing and the
lower limit value is small. Therefore, when the temporary
change occurs, the leading edge of the weft Y reaches
the position of the sub-nozzle before the jetting start
timing, resulting in weaving malfunctions such as stop-
ping. The larger the setting number of picks, the higher
thepossibility that the temporary changewill occur during
the consecutive deviations.
[0043] Therefore, in the present invention, instead of
using a common setting number of picks on the upper
limit side and the lower limit side as in the prior art, the
settingnumberof picks canbedifferently set on theupper
limit side and the lower limit side, and the setting number
of picks set for each is used. In addition, regarding the
upper limit side, a larger number of picks is set as the
number of upper limit-side picks, which is the setting
number of picks, taking into account the change in the
arrival timing described above, whereas regarding the
lower limit side, thenumberof lower limit-sidepicksas the
setting number of picks is set to the smaller number of
picks than the number of upper limit-side picks, taking
into account the change in the arrival timing and the
possibility of the occurrence of the weavingmalfunctions
in that case. In the present embodiment, considering
weaving conditions such as a type of the weft Y, the
number of upper limit-side picks is set to 8 and the
number of lower limit-side picks is set to 6.
[0044] According to such a control method for the loom
1 of the present embodiment (the present invention), in
the case where the correction control is executed based
on the arrival data, the correction control is executed on
the lower limit side and the actual value is returned to be
within the target arrival angle range at an earlier time
point, compared with a case where a common setting
number of picks is used on the upper limit side and the
lower limit side. This suppresses asmuch as possible the
occurrence of the temporary change and the occurrence
of the weaving malfunctions during a state in which the
continuous deviations occur on the lower limit side.
[0045] Note that the present invention is not limited to
the embodiment described above (the above embodi-
ment), and can also be implemented in the following
modified embodiments (1) to (4).

(1) As for the arrival data based on the actual values
of the arrival timing as many as a plural number of
picks, in the above embodiment, the set of the con-
secutive actual values as described above is as-
sumed to correspond to the arrival data. However,
in the present invention, the arrival data is not limited
to such a set of consecutive actual values, and may
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be an average value of the actual values.

[0046] Specifically, the loom control device is config-
ured to, for example, for each number of picks set in
advance, calculate an average value of the actual values
and compare the average value with the target arrival
angle range, that is, compare the average value with the
upper limit value and the lower limit value. In addition, the
loom control device is configured to obtain two types of
averagevalues so that the averagevalue to becompared
with the upper limit value and the lower limit value is an
average value obtained from different numbers of picks,
and to compare eachaverage valuewith the correspond-
ing upper limit value or the lower limit value. In this case, it
is assumed that the number of picks (the number of lower
limit-side calculation picks) for obtaining the average
value to be compared with the lower limit value is set
toasmaller number than thenumberof picks (thenumber
of upper limit-side calculation picks) for obtaining the
average value to be compared with the upper limit value.
[0047] According to such a configuration, since the
number of lower limit-side calculation picks is set to a
smaller number than the number of upper limit-side cal-
culation picks, the comparison between the lower limit
value and the average value is performed at a shorter
cycle than the comparison between the upper limit value
and the average value. Accordingly, in a case where the
arrival timing (the actual value) has changed so that the
average value deviates on the lower limit side, the cor-
rection control is executed at an earlier time point than a
case where the actual value has changed so that the
average value deviates on the upper limit side. There-
fore, also in this case, the occurrence of weaving mal-
functions accompanying the temporary significant
changes in the arrival timing is suppressed as much as
possible.
[0048] (2) In the example described above, as for the
control method according to the present invention (the
present control method) for the purpose of ensuring that
the correction control is executed at an earlier time point
when the arrival timing (the actual value) is on the lower
limit side thanwhen the arrival timing (the actual value) is
on the upper limit side, the purpose is achieved by setting
thenumberof picksof thearrival data toasmaller number
on the lower limit side than on the upper limit side.
However, the present control method is not limited to
being executed by making the number of picks of the
arrival data different, and may be executed by, regarding
the target arrival angle range, setting an allowable range
on the lower limit side for the target value of the arrival
timing to be smaller than an allowable range on the upper
limit side.
[0049] More specifically, regarding the target arrival
angle range, the upper limit value is set similarly to the
relatedart for the difference (absolute value) between the
target value, which is the allowable range on the upper
limit side, and the upper limit value, and then, the lower
limit value is set to be smaller than the difference on the

upper limit side for the difference (absolute value) be-
tween the target value, which is the allowable range on
the lower limit side, and the lower limit value. Accordingly,
also in the case where the arrival timing deviates toward
the upper limit side or the lower limit side in a similar
tendency, the occurrence of weaving malfunctions ac-
companying the temporary significant change in the ar-
rival timing is suppressed as much as possible because
the arrival data deviates from the lower limit side even
when the amount of deviation is smaller on the lower limit
side than on the upper limit side.
[0050] Note that, in the case of this example, the num-
ber of picks of the arrival data may be the same on the
upper limit side and the lower limit side, or as in the above
embodiment or the example of the above (1), the number
of picks of the arrival datamay be set to be smaller on the
lower limit side than the upper limit side. That is, a
combination of this example and the above-described
example may also be implemented.
[0051] (3) As for the control (the correction control) that
is performed in order to return the arrival timing to be
within the target arrival angle rangewhen the arrival data
deviates from the target arrival angle range, in the above
embodiment, the number of rotations of the loom is set as
the control target of the correction control, and then, the
correction control is performed by the main shaft control
device in the form of adding or subtracting the correction
number of rotations (fixed value) set in advance with
respect to the current setting number of rotations.
[0052] However, even in the casewhere the number of
rotations is set as the control target, the correction control
is not limited to being performed using such a correction
number of rotations set in advance. For example, as in
the example of the above (1), when the average value of
the actual values is set as the arrival data, a deviation
between the average value and the target value may be
obtained, and the correction controlmaybeexecutedat a
correction number of rotations corresponding to the de-
viation.
[0053] Additionally, the control target of the correction
control is not limited to thenumber of rotations of the loom
as described above, and may also be weft insertion
conditions such as a timing or pressure related to weft
insertion. Specifically, the operation timing of the locking
pin, the jetting timing of the main nozzle or each sub-
nozzle, the pressure of compressed air supplied to the
main nozzle or each sub-nozzle, and the like as weft
insertion conditions may be set as the control target, and
when the arrival data deviates from the target arrival
angle range, the correction control (control of returning
the arrival timing to be within the target arrival angle
range) may be executed by changing the weft insertion
conditions with a weft insertion control device.
[0054] In addition, in the case where the weft insertion
conditions are set as the control target, the correction
controlmaybeexecuted in the formof settingacorrection
timing and a correction pressure used to change the weft
insertion conditions as fixed values set in advance, and
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when the arrival data deviates from the target arrival
angle range, adding or subtracting the correction timing
with respect to the current jetting timing of the main
nozzle or each sub-nozzle, or adding or subtracting the
correction pressure with respect to the current setting
pressure of compressed air. In addition, when the aver-
agevalueof theactual values is setas thearrival data, the
correction control may be executed in the form of obtain-
ing, from a deviation between the average value and the
target value, a correction timing or correction pressure
corresponding to the deviation and using the correction
timing or correction pressure.
[0055] Additionally, the control target of the correction
control is not limited to either the number of rotations of
the loomor theweft insertion conditions, andmaybeboth
the number of rotations of the loom and the weft insertion
conditions. In this case, for example, the correction con-
trolmay first be executedwith theweft insertion condition
as the control target, and then, when a correction amount
becomes large, the correction controlmay be switched to
the correction control with the number of rotations of the
loom as the control target.
[0056] (4) In the above embodiment, the arrival timing
used as the actual value is determined based on the
detection signal of the weft sensor (the feeler 19) that
detects the arrival of the weft on side opposite to the yarn
supply side. That is, in the above embodiment, the timing
at which the leading edge of the weft reaches a prede-
termined position on the side opposite to the yarn supply
side is set as the arrival timing. However, in the present
invention, the arrival timing is not limited to the timing at
which the leading edge of the weft reaches a predeter-
mined position on the side opposite to the yarn supply
side, andmaybea timing atwhich the leading edgeof the
weft passes a predetermined position in a weft insertion
direction within a warp shed. In this case, the arrival
timing is obtained based on a detection signal of a weft
sensor (release sensor) that detects the weft released
from the storage drum of the measuring and storing
device on the yarn supply side.
[0057] Note that when the arrival timing is obtained
based on the detection signal of the release sensor, the
present invention is not limited to the air jet loom of the
above embodiment and can also be applied to awater jet
loom.
[0058] Additionally, the present invention is not limited
to the above embodiment, and can be appropriately
changed without departing from the gist of the present
invention.

REFERENCE SIGNS LIST

[0059]

1: loom
11: measuring and storing device
13: locking pin
14: storage drum

15: release sensor
17: main nozzle
18: sub-nozzle
19: feeler
21: loom control device
23: input setting device
31: calculator
33: comparator
35: counter
37: storage
39: rotation number changer
41: weft insertion controller
43: main shaft controller
51: main shaft
53: main shaft motor
55: encoder
61: supply source
62, 64: piping
63, 65: electromagnetic opening/closing valve
Y: weft
T: warp

Claims

1. A control method for a loom (1),

the loom being configured to:

obtain actual values of an arrival timing of a
weft (Y)basedonadetectionsignal of aweft
sensor (15);
use a target arrival angle range and arrival
data, the target arrival angle range being
determined by an upper limit value on an
upper limit side larger than a target value of
the arrival timing and a lower limit value on a
lower limit side smaller than the target va-
lue, the arrival data being based on the
actual values as many as a plural number
of picks; and
perform control of a main shaft control de-
vice (43) and/or a weft insertion control
device (41) in order to return the arrival
timing to be within the target arrival angle
range when the arrival data deviates from
the

target arrival angle range,

the control method comprising:

settinganumberof picksof thearrival datawhen
the arrival timing is on the lower limit side to a
smaller number than a number of picks of the
arrival data when the arrival timing is on the
upper limit side, and/or
setting the upper limit value and the lower limit
value so that an absolute value of a difference
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between the target value and the lower limit
value is smaller than an absolute value of a
difference between the target value and the
upper limit value.
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