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(54) WEAVING BAR PREVENTING METHOD OF LOOM AND APPARATUS FOR THE SAME

(57) A weaving bar preventing method, in which,
when a loom (1) is started, a cloth-fell displacing member
that contributes to moving of a cloth fell (CF) of a cloth
(F) is driven to move the cloth fell (CF) towards a warp
let-off side is provided. The method includes previously
storing movement amount related information in the loom
(1), the movement amount related information being in-
formation for determining movement amounts of the cloth
fell (CF), the movement amount related information in-
cluding boundary value information and pieces of section
movement amount information, the boundary value in-
formation being related to one or more boundary values
that divide into two or more sections a range of winding
diameter of a warp (W) wound around a warp beam (2),
the range being from when the warp (W) is fully wound
around the warp beam (2) to when the warp (W) is com-
pletely consumed in relation to the winding diameter, the
pieces of section movement amount information being
been set for the sections formed by dividing the range,
being related to the movement amounts, and being de-
termined such that the movement amount or movement
amounts are larger for the section or sections in which
the winding diameter is smaller; and driving the cloth-fell
displacing member on the basis of the winding diameter
for a point in time the loom (1) is started and the move-
ment amount information.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a weaving bar
preventing method in which, when a loom is started, a
cloth fell of a cloth is moved towards a warp let-off side,
and to an apparatus for the same.

2. Description of the Related Art

[0002] When a loom is stopped due to, for example,
improper weft insertion, during the time in which the loom
is stopped, gradual stretching of the warp occurring as
time passes due to the influence of tension, self-weight,
etc., of the warp causes a cloth fell to moves gradually
towards a cloth take-up side. When weaving is started
(restarted) in the state in which the cloth fell has moved
is this way, a weaving bar (a so-called stop bar) occurs
in the cloth. Hitherto, for the purpose of preventing the
occurrence of such weaving bar (stop bar), prior to start-
ing the weaving, the cloth fell is moved towards the warp
let-off side to correct the position of the cloth fell, so that
the aforementioned weaving bar is prevented from oc-
curring. The movement (correction) of the position of the
cloth fell is performed by driving cloth-fell displacing
members that contribute to moving of the cloth fell (such
as a warp beam that lets off a warp and a surface roller
upon which a woven cloth is wound) in the loom.
[0003] Regarding the correction of the position of the
cloth fell, as long as only the stretching of a warp, such
as that described above, is considered, the cloth fell only
needs to be returned to its normal position (a position
that is set as the position thereof when beating is per-
formed during weaving). However, since, in the loom,
beating force for beating with a reed is in an insufficient
state just before starting the weaving (starting the loom),
the insufficient beating force may also cause the afore-
mentioned weaving bar to occur. Therefore, in correcting
the position of the cloth fell prior to starting the weaving
as mentioned above, the cloth fell may be moved closer
to the warp let-off side than the normal position of the
cloth fell is in consideration of the insufficient beating
force. Incidentally, the operation of correcting the position
of the cloth fell prior to starting the weaving in consider-
ation of the stretching of a warp or insufficient beating
force, such as those mentioned above, is also called a
"kickback operation". Control of a loom for executing the
kick-back operation is also called "kickback control".
[0004] A related art regarding such kickback control is
disclosed in, for example, Japanese Unexamined Patent
Application Publication No. 61-083355 (Patent Literature
(PTL) 1). The related art according to PTL 1 presupposes
kickback control that is performed for compensating for
the insufficient beating force described above. In addi-
tion, PTL 1 discloses changing the kickback amount of

the kickback operation (the movement amount of the
cloth fell) in proportion to a stoppage time of a loom, that
is, changing the kickback amount in correspondence with
the stretching of a warp during a stoppage period of the
loom. Further, PTL 1 discloses changing the amount of
rotation of a let-off motor in inverse proportion to the wind-
ing diameter of a warp wound around a warp beam, and
performing control such that the kickback amount be-
comes a preset amount regardless of the winding diam-
eter of the warp beam.
[0005] In a loom, since, as weaving progresses, the
winding diameter of the warp wound around the warp
beam gradually becomes smaller, the distance from a
draw-out point of the warp that is wound around the warp
beam to a tension roller upon which the drawn-out warp
is wound becomes large, as a result of which a warp path
length from the draw-out point to the cloth fell becomes
large. In other words, in the loom, as the winding diameter
changes as the weaving progresses, the path length
changes. The larger the winding diameter, the smaller
the path length; whereas, the smaller the winding diam-
eter, the larger the path length.
[0006] Regarding the stretching of the warp during the
stoppage period of the loom mentioned above, in the
case where the stoppage times are the same, when the
stretching amount per unit length of the warp is constant,
the stretching amount of the entire warp from the warp
beam to the cloth fell (the entire stretching amount) be-
comes large as the path length becomes larger. There-
fore, the entire stretching amount becomes smaller as
the winding diameter becomes larger, and becomes larg-
er as the winding diameter becomes smaller.
[0007] The movement of the cloth fell towards the take-
up side during the stoppage period of the loom mentioned
above is caused by the stretching of the warp during the
stoppage period. The movement amount is in corre-
spondence with the entire stretching amount. Therefore,
even if the stoppage times are the same, the movement
amount of the cloth fell when an initial winding diameter
prior to starting the weaving is large and the movement
amount of the cloth fell when the winding diameter is
reduced due to the progression of the weaving differ from
each other (that is, the movement amount becomes larg-
er as the winding diameter becomes smaller).
[0008] However, the related art above only considers
making the kickback amount constant in the kickback
operation. Therefore, in the related art, due to differences
in the movement amount of the cloth fell caused by the
winding diameter, the set kickback amount and the actual
movement amount of the cloth fell may not correspond
to each other depending upon the winding diameter. Con-
sequently, in the entire weaving period, a weaving bar
(stop bar) that occurs due to the stoppage of the loom
cannot be effectively prevented from occurring.

SUMMARY OF THE INVENTION

[0009] Accordingly, it is an object of the present inven-
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tion to provide a weaving block preventing method that
is provided for a loom and that is capable of effectively
preventing the occurrence of a weaving bar (stop bar)
caused by the stoppage of the loom, and an apparatus
therefor.
[0010] To this end, according to an aspect of the
present invention, there is provided a weaving bar pre-
venting method, in which, when a loom is started, a cloth-
fell displacing member that contributes to moving of a
cloth fell of a cloth is driven to move the cloth fell towards
a warp let-off side. The method includes previously stor-
ing movement amount related information in the loom,
the movement amount related information being infor-
mation for determining movement amounts of the cloth
fell, the movement amount related information including
boundary value information and pieces of section move-
ment amount information, the boundary value informa-
tion being related to one or more boundary values that
divide into two or more sections a range of winding di-
ameter of a warp wound around a warp beam, the range
being from when the warp is fully wound around the warp
beam to when the warp is completely consumed in rela-
tion to the winding diameter, the pieces of section move-
ment amount information being been set for the sections
formed by dividing the range, being related to the move-
ment amounts, and being determined such that the
movement amount or movement amounts are larger for
the section or sections in which the winding diameter is
smaller; and driving the cloth-fell displacing member on
the basis of the winding diameter for a point in time the
loom is started and the movement amount information.
[0011] According to another aspect of the present in-
vention, there is provided a weaving bar preventing ap-
paratus, which, when a loom is started, causes a cloth-
fell displacing member that contributes to moving of a
cloth fell of a cloth to be driven to move the cloth fell
towards a warp let-off side. The weaving bar preventing
apparatus includes a winding-diameter detecting device
that determines a winding diameter of a warp wound
around a warp beam; a storage unit that stores movement
amount related information that is information for deter-
mining movement amounts of the cloth fell, the move-
ment amount related information including boundary val-
ue information and pieces of section movement amount
information, the boundary value information being relat-
ed to one or more boundary values that divide into two
or more sections a range of winding diameter of a warp
wound around a warp beam, the range being from when
the warp is fully wound around the warp beam to when
the warp is completely consumed in relation to the wind-
ing diameter, the pieces of section movement amount
information being been set for the sections formed by
dividing the range, being related to the movement
amounts, and being determined such that the movement
amount or movement amounts are larger for the section
or sections in which the winding diameter is smaller; and
a driving controlling device that controls driving of the
cloth-fell displacing member, the driving controlling de-

vice controlling the driving of the cloth-fell displacing
member on the basis of the winding diameter for a point
in time the loom is started and the movement amount
related information stored in the storage unit, the winding
diameter for the point in time the loom is started deter-
mined by the winding-diameter detecting device.
[0012] Here, the term "cloth-fell displacing member
(that contributes to moving of the cloth fell)" refers to a
member that can move the cloth fell and that is provided
so as to be driven in a cloth fell movement direction by
driving means, such as a motor. Examples thereof cor-
respond to a warp beam that lets off a warp that is pro-
vided continuously with the cloth fell, and a surface roller
upon which a cloth that is provided continuously with the
cloth fell is wound. In addition, the tension roller upon
which the warp is wound between the warp beam and
the cloth fell may also be included as a cloth-fell displac-
ing member. However, the cloth-fell displacing member
for the present invention corresponds to at least one of
these examples. "Driving controlling devices" also in-
clude a controlling device that controls the driving of the
driving means.
[0013] Regarding the "movement amount related in-
formation", "boundary value information" included in the
movement amount related information refers to informa-
tion in which one or more winding diameters used to di-
vide the range of the winding diameter into two or more
sections are defined as boundary values.
[0014] Further, the "pieces of section movement
amount information" included in the movement amount
related information are pieces of information that are de-
termined for the corresponding sections divided by the
boundary values (information whose content differs for
each section), and are pieces of information for deter-
mining the movement amounts for points in time for the
winding diameters included in the corresponding sec-
tions. The pieces of section movement amount informa-
tion each correspond to, for example, database in which
the winding diameter and the movement amount corre-
sponding to the winding diameter are associated with
each other, and a computing expression in which the
winding diameter is a variable and that is used to deter-
mine the movement amount corresponding to the wind-
ing diameter by substituting the winding diameter. How-
ever, the pieces of section movement amount information
are not limited to pieces of information that are deter-
mined for determining the movement amounts them-
selves on the basis of the winding diameters. The pieces
of section movement amount information may be pieces
of information that are determined for determining the
driving amounts of the cloth-fell displacing member to
determine the movement amounts, or pieces of informa-
tion that are determined for determining the driving
amounts of the driving means (such as a motor) that
drives the cloth-fell displacing member. The pieces of
section movement amount information are pieces of in-
formation that are determined such that the movement
amount or the movement amounts that are determined
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are larger for the section or the sections in which the
winding diameter is smaller.
[0015] According to the weaving bar preventing meth-
od and the weaving bar preventing apparatus according
to the present invention, the pieces of section movement
amount information included in the movement amount
related information are determined such that the move-
ment amount in at least the section including the winding
diameter for a point in time the warp is completely con-
sumed is constant.
[0016] According to the present invention, in the kick-
back operation that is performed when the loom is start-
ed, the kickback amount (the movement amount of the
cloth fell) is changed in accordance with the movement
amount related information so as to be larger for the sec-
tion or the sections in which the winding diameter is small-
er for points in time the loom is started. Therefore, the
winding diameters naturally differ at corresponding
points in time of stoppage of the loom during the weaving
period. Consequently, even if the stoppage times are the
same, the stretching amounts of the warp differ from each
other (the movement amounts of the cloth fell differ during
the stoppage periods), so that it is possible to effectively
prevent the occurrence of a weaving bar (stop bar)
caused by stopping the loom in each state.
[0017] More specifically, the path length (the entire
stretching amount) tends to become successively longer
(larger) as the winding diameter changes as mentioned
above. Moreover, the path length does not change by
fixed amounts with respect to predetermined winding di-
ameter changes. Instead, the amount of change of the
path length tends to change successively in one direction
as the winding diameter changes. That is, the path length
changes (becomes longer) in the form of a quadratic
curve as the winding diameter changes. Therefore, sim-
ilarly to the path length, the entire stretching amount also
changes (increases) in the form of a quadratic curve with
respect to a change in the winding diameter.
[0018] In contrast, in the present invention, the range
of the winding diameter is divided into two or more sec-
tions, and the section movement amount information is
determined for each section. In addition, the pieces of
section movement amount information are determined
such that the movement amount or movement amounts
are larger for the section or the sections in which the
winding diameter is smaller. Therefore, the movement
amounts for the points in time for the winding diameters
are in correspondence with the entire stretching amounts
that change as mentioned above as the winding diame-
ters change. Consequently, according to the present in-
vention, in the entire weaving period, the occurrence of
a weaving bar (stop bar) that occurs due to the stoppage
of the loom can be more effectively prevented than in the
above-described related art.
[0019] The kickback operation is performed at a point
in time the loom is started (when a weaving operation is
started) after stopping the loom (more precisely, is per-
formed just before starting the loom). In the present in-

vention, the driving of the cloth-fell displacing member is
controlled on the basis of the winding diameter for a point
in time the loom is started. However, the winding diameter
almost never changes from the point in time the loom is
stopped to when the loom is started. Therefore, "the wind-
ing diameter for a point in time the loom is started" ac-
cording to the present invention is not only limited to that
determined by computation and detection at a point in
time the loom is started; and may be one determined at
any point in time during the stoppage of the loom before
starting the loom. Depending upon the loom, the winding
diameter is successively determined during the weaving
operation for, for example, performing control, and the
winding diameter that is finally determined during the
weaving operation before stopping the loom can be used
as the winding diameter for a point in time the loom is
started.
[0020] In the present invention, when the pieces of sec-
tion movement amount information of the movement
amount related information are determined such that the
movement amount in at least the section including the
winding diameter for a point in time the warp is completely
consumed is constant, the setting of the pieces of section
movement amount information can be facilitated.
[0021] More specifically, since the path length (the en-
tire stretching amount) changes even in each section,
when an attempt is made to determine the movement
amount with a magnitude corresponding to the winding
diameter for each point in time for the winding diameter
even in each section, the section movement amount in-
formation that is set for each section is a computing ex-
pression that is determined on the basis of, for example,
the entire stretching amount for a starting point and the
entire stretching amount for an ending point in each sec-
tion; and that is used for determining the movement
amount on the basis of the winding diameter such that a
change in the movement amount to be determined in the
section approximates to (matches) a change in the path
length in this section. That is, in this case, in setting the
movement amount information, it is necessary to deter-
mine a plurality of computing expressions corresponding
to the sections. Moreover, the stretching amount corre-
sponding to the path length differs in accordance with
the type of warp and setting conditions, such as the set
tension of the warp. Therefore, it is necessary to deter-
mine the computing expressions for such sections each
time the weaving conditions change.
[0022] Depending upon, for example, in which range
size the section is set, a change in the entire stretching
amount in the section (the difference between the entire
stretching amount for the starting point of the section and
the entire stretching amount for the ending point of the
section) is small. Even if the movement amount in the
section has a certain size, its influence on the quality of
a fabric may be small (the change is allowable in terms
of the quality of the fabric). In particular, since the path
length (the entire stretching amount) changes (increas-
es) in the form of a quadratic curve with respect to a
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change in the winding diameter as mentioned above, the
changes in the entire stretching amounts in the sections
are such as to be smaller for the section or the sections
in which the winding diameter is small, and is smallest in
the section including the point in time the warp is com-
pletely consumed.
[0023] As long as the change is allowable in terms of
the quality of the fabric that is to be woven, the section
movement amount information in at least the section in-
cluding the point in time the warp is completely consumed
may be set as information in which the movement amount
is constant. When the section movement amount infor-
mation that is set for at least the section including the
point in time the warp is completely consumed among all
of the sections of the range is set as information in which
the movement amount is constant (is a particular value)
in this way, the setting of the pieces of section movement
amount information (and thus the movement amount re-
lated information) is facilitated compared to when the
movement amount related information that is set for each
section is set as a computing expression mentioned
above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

Fig. 1 is a an explanatory view of an exemplary loom
to which the present invention is applied;
Fig. 2 is a block diagram of an exemplary weaving
bar preventing apparatus according to the present
invention;
Fig. 3 is an explanatory view of an exemplary input
screen for inputting and setting movement amount
related information according to the present inven-
tion;
Fig. 4 is an explanatory view of an example according
to the present invention;
Fig. 5 is an explanatory view of an example according
to the present invention;
Fig. 6 is an explanatory view of another example
according to the present invention;
Fig. 7 is an explanatory view of still another example
according to the present invention; and
Figs. 8A and 8B are explanatory views of still other
examples according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] A weaving bar preventing apparatus of a loom
according to an embodiment of the present invention is
hereunder described with reference to the drawings.
[0026] Fig. 1 illustrates an exemplary loom (such as
an air jet loom) to which the weaving bar preventing ap-
paratus according to the present invention is applied. In
a loom 1, a warp W that has been let off in the form of a
sheet from a warp beam 2 is wound upon and guided by
a guide roller 3 and a tension roller 4, after which the

warp W is guided to a cloth fell CF via healds H and a
reed R. The warp W is subjected to a shedding motion
by upward and downward movements of the correspond-
ing healds H to form a shed in a predetermined period
during one weaving cycle. Then, a weft insertion device
(not shown) inserts a weft Y into the shed formed by the
warp W, and the reed R beats the weft Y against the cloth
fell CF, so that a cloth F is woven. The cloth F woven in
this way is wound upon and guided by a guide roller 5
from the cloth fell CF, and then is taken up by a take-up
roller 8 via a surface roller 6 and two nip rollers 7 and 7.
[0027] The woven cloth F is in a state in which it is
nipped by the surface roller 6 and the two nip rollers 7
and 7. The woven cloth F is moved when the surface
roller 6 is rotationally driven and the nip rollers 7 are ro-
tated by the rotation of the surface roller 6. Accordingly,
during weaving, the surface roller 6 is rotationally driven
on the basis of a preset weft density and a preset rpm of
a main shaft MS. By this, the cloth F is pulled towards
the take-up roller 8. During the weaving, as the cloth F
is pulled by, for example, the surface roller 6 as men-
tioned above, the warp W that is formed continuously
with the cloth F at the cloth fell CF is also pulled. There-
fore, by controlling rotational driving of the warp beam 2
that lets off the warp W, the tension of the warp W is
controlled so as to be maintained at a predetermined
target tension. In this way, in the loom 1, by rotationally
driving the surface roller 6 and the warp beam 2, and
controlling the driving thereof, the weaving is performed
while the cloth fell CF is successively moved.
[0028] The warp beam 2 is rotationally driven by a let-
off motor M3. The surface roller 6 is rotationally driven
by a take-up motor M2. Incidentally, the healds H are
driven in an up-down direction by a shedding driving de-
vice 22 in which the main shaft MS (or a dedicated driving
motor) of the loom 1 is a driving source, and the reed R
is subjected to swing (beating) driving in a front-back di-
rection by a reed driving device 23 in which the main
shaft MS is a driving source. The main shaft MS is rota-
tionally driven by a main shaft motor M1.
[0029] Fig. 2 shows a loom controlling apparatus 30
that is provided for the loom 1 and that, for example,
controls the driving of each of the aforementioned mo-
tors. The loom controlling apparatus 30 includes a main
controlling device 24, a let-off controlling device 20 that
controls the driving of the let-off motor M3, and a take-
up controlling device 21 that controls the driving of the
take-up motor M2. The main controlling device 24 in-
cludes a controlling unit 28 that controls the driving of the
main shaft motor M1 and a storage unit 26 that is con-
nected to the controlling unit 28. The let-off controlling
device 20 and the take-up controlling device 21 are each
connected to the controlling unit 28 and the storage unit
26 of the main controlling device 24.
[0030] The loom 1 also includes a winding-diameter
detecting device for detecting the winding angle of the
warp W wound around the warp beam 2. The winding-
diameter detecting device includes a distance sensor 10

7 8 



EP 3 205 757 A1

6

5

10

15

20

25

30

35

40

45

50

55

that is provided near the warp beam 2 so as to oppose
a surface of the sheet-like warp W wound around the
warp beam 2 as shown in Fig. 1, and a winding-diameter
detecting unit 27 that determines the winding diameter
on the basis of a signal from the distance sensor 10. The
distance sensor 10 detects the distance to the warp W
around the warp beam 2, and outputs a distance signal
corresponding to the detected distance to the winding-
diameter detecting unit 27. The winding-diameter detect-
ing unit 27 is included in the loom controlling apparatus
30, is connected to the let-off controlling device 20 and
the controlling unit 28 of the main controlling device 24,
and outputs the determined winding diameter to the let-
off controlling device 20 and the controlling unit 28.
[0031] An input setting device 25 of the loom 1 is con-
nected to the storage unit 26 of the main controlling de-
vice 24. The input setting device 25 includes, for example,
a touch-panel display screen, and allows inputting and
setting of weaving conditions, such as various setting
values and conditions, on, for example, a set screen of
the display screen. The weaving conditions that have
been input and set at the input setting device 25 are sent
to the storage unit 26 of the main controlling device 24
and stored in the storage unit 26. Incidentally, the weav-
ing conditions that are input and set at the input setting
device 25 and stored in the storage unit 26 include, for
example, set values of weft density, set values of rpm
(rotation speed) of the main shaft MS, and target set val-
ues of the tension of the warp W.
[0032] During the weaving, the controlling unit 28 of
the main controlling device 24 drives the main shaft motor
M1 in accordance with the set values of rpm of the main
shaft MS that have been input and set at the input setting
device 25 and stored in the storage unit 26 of the main
controlling device 24 as mentioned above. An encoder
EN that detects the rotation amount of the main shaft
motor M1 is connected to the main shaft motor M1. A
rotation amount signal S corresponding to the rotation
amount of the main shaft motor M1 is output (fed back)
to the controlling unit 28 from the encoder EN. The driving
of the main shaft motor M1 is controlled on the basis of
the set values of rpm and the rotational amount signal S
from the encoder EN. This causes the main shaft MS to
be rotationally driven with the rpm corresponding to the
rpm of the main shaft motor M1.
[0033] Incidentally, since the rpm of the main shaft mo-
tor M1 and the rpm of the main shaft MS correspond with
each other with a predetermined proportion, the control-
ling unit 28 can determine and obtain the rpm of the main
shaft MS on the basis of the rotation amount signal S
from the encoder EN. Therefore, the controlling unit 28
determines the rpm (rotation speed) of the main shaft
MS on the basis of the rotation amount signal S, and
sends the determined rpm of the main shaft MS to the
take-up controlling device 21 and the let-off controlling
device 20.
[0034] The take-up controlling device 21 determines a
basic speed regarding the take-up of the cloth F on the

basis of the set values of weft density and the rpm of the
main shaft MS determined by the controlling unit 28, the
set values of the weft density and the rpm of the main
shaft MS being stored in the storage unit 26 of the main
controlling device 24, and controls the driving of the take-
up motor M2 so as to drive the take-up motor M2 in ac-
cordance with the basic speed. By this, during the weav-
ing, the surface roller 6 is rotationally driven by the take-
up motor M2 such that the cloth F is pulled at a speed
corresponding to the set weft density.
[0035] The let-off controlling device 20 determines a
basic speed regarding the let-off of the warp W on the
basis of the set values of weft density and the rpm (rota-
tion speeds) of the main shaft MS, which are stored in
the storage unit 26 of the main controlling device 24; and
corrects the basic speed on the basis of the winding di-
ameter of the warp beam 2 determined by the winding
diameter detecting unit 27, and controls the driving of the
let-off motor M3 so as to drive the let-off motor M3 in
accordance with the corrected basic speed.
[0036] However, as mentioned above, the let-off con-
trolling device 20 controls the driving of the let-off motor
M3 such that the tension of the warp W is maintained at
a predetermined target tension. For realizing this pur-
pose, the loom 1 includes a tension detector 9 that is
connected to the tension roller 4, upon which the warp
W is wound, and that detects the tension of the warp W.
The storage unit 26 of the main controlling device 24
stores target values of the tension of the warp W (target
tension values). The let-off controlling device 20 com-
pares the target tension values of the warp W stored in
the storage unit 26 and a detection tension value of the
warp W detected by the tension detector 9, and further
corrects the basic speed related to the let-off if necessary.
By this, during a weaving operation, the warp beam 2 is
rotationally driven by the let-off motor M3 such that the
warp W is let off in a state in which its target tension value
is maintained.
[0037] In the loom 1 described above, when something
causes the loom 1 to stop or an operator operates an
operation stop button (not shown), a stop signal Sb is
input to the controlling unit 28, and the loom 1 is stopped.
When the cause of the stoppage of the loom 1 is elimi-
nated, or when the operator operates an operation button
(not shown), a start signal Sa is input to the controlling
unit 28. When the start signal Sa is input to the controlling
unit 28, in order to prevent the occurrence of a weaving
bar (the so-called stop bar) caused by the stretching of
the warp W during the stoppage period mentioned above,
the following is performed. That is, when the loom 1 is
started after stopping the loom 1 (just before starting the
loom 1), the so-called kickback operation that causes the
loom 1 to operate such that the position of the cloth fell
CF is moved towards the warp let-off side while the main
shaft MS is stopped is executed. The movement amount
(kickback amount) of the cloth fell CF in the kickback
operation is determined in consideration of insufficient
beating force just after the start of the loom in addition to
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the stretching of the warp W as mentioned above.
[0038] Then, according to the present invention, in or-
der to perform kickback control in the loom 1 to execute
the kickback operation, with movement amount related
information, which is related to the kickback amount (the
movement amount of the cloth fell CF) including the wind-
ing diameter as a variable, being pre-stored in the loom,
the cloth-fell displacing member that contributes to the
moving of the cloth fell CF is driven on the basis of the
winding diameter for a point in time the loom is started
and the movement amount related information thereof.
The movement amount related information includes
boundary value information and section movement
amount information. The boundary value information is
related to one or more boundary values that divide into
two or more sections the range that is from when the
warp W is fully wound around the warp beam 2 to when
the warp W is completely consumed in relation to the
winding diameter. The section movement amount infor-
mation is related to the kickback amount (the movement
of the cloth fell CF) which has been set for each of the
sections formed by dividing the range and is determined
such that the kickback amount (the movement of the cloth
fell CF) is larger for the section or sections in which the
winding diameter is smaller.
[0039] In the embodiment, the kickback operation is
performed by rotationally driving the warp beam 2 and
the surface roller 6. Therefore, in the embodiment, when
performing the kickback operation, the warp beam 2 and
the surface roller 6 function as cloth-fell displacing mem-
bers of the weaving bar preventing apparatus according
to the present invention.
[0040] Regarding the rotational driving of the warp
beam 2 and the surface roller 6 when performing the
kickback operation, in the embodiment, the warp beam
2 and the surface roller 6 are rotationally driven such that,
after the cloth fell CF has been temporarily moved closer
to the warp let-off side than a target position correspond-
ing to the winding diameter for this point in time (hereun-
der simply referred to as the "target position"), the cloth
fell CF is moved towards the cloth take-up side and is
positioned at the target position. Therefore, when per-
forming the kickback operation, after the warp beam 2
has been reversely driven in a take-up direction of the
warp W, the warp beam 2 is forwardly rotationally driven
in a let-off direction of the warp W; and, after the surface
roller 6 has been reversely driven in a returning direction
in which the cloth fell F returns towards the cloth-fell-CF
side, the surface roller 6 is forwardly rotationally driven
in a direction in which the cloth fell F is pulled, in response
to the rotation of the warp beam 2. As a result of reversely
driving and forwardly driving the warp beam 2 and the
surface roller 6, the cloth fell CF is brought into a state
in which it has moved by the movement amount of the
cloth fell CF to the target position (kickback amount).
[0041] Incidentally, as mentioned above, the kickback
operation, in which, after the cloth fell CF has been moved
by a large amount so as to be closer to the warp let-off

side than the target position is, the cloth fell CF is returned
towards the target position (towards the cloth take-up
side), is carried out for more reliably moving the cloth fell
CF to the target position.
[0042] More specifically, when an attempt is made to
move the cloth fell CF towards the target position by only
reverse rotations, frictional resistance between the cloth
F and, for example, the guide roller 5, and frictional re-
sistance between the warp W and the tension roller 4,
the guide roller 3, and members in which the warp W is
inserted (such as the reed R and the healds H) cause
the displacement amount of the warp W and the displace-
ment amount of the cloth F resulting from the reverse
rotations thereof to be absorbed by changes in tension
of the warp W and changes in the tension of the cloth F.
Therefore, the cloth fell CF may not move in correspond-
ence with the reverse rotation amounts. Accordingly, the
warp W and the cloth F are temporarily moved by a large
amount towards the warp let-off side so as to overcome
the frictional resistances, and, then, the warp W and the
cloth F are moved in the returning direction (towards the
cloth take-up side) such that the cloth fell CF is positioned
at the target position, so that the cloth fell CF is brought
into a state in which it has moved to the target position.
[0043] Regarding the reverse rotation amount and the
forward rotation amount of the warp beam 2 and the re-
verse rotation amount and the forward rotation amount
of the surface roller 6 when performing the kickback op-
eration described above, the reverse amounts are natu-
rally larger than the forward rotation amounts. The final
reverse rotation amounts of the warp beam 2 and the
surface roller 6, each obtained by subtracting the forward
rotation amount from the reverse rotation amount, are
equivalent to the reverse rotation amounts in the case
where the cloth fell CF is moved to the target position by
only reverse rotation when it is assumed that frictional
resistances do not exist. The kickback amounts corre-
spond to the final reverse rotation amounts.
[0044] Regarding the reverse rotation amounts (the re-
verse rotation amounts for moving the warp W and the
cloth F by a large amount towards the warp let-off side
as mentioned above), the frictional resistances are as-
sumed as being substantially constant regardless of the
winding diameter. Accordingly, in the embodiment, the
reverse rotation amounts are each assumed as being a
rotation amount obtained by adding a predetermined re-
verse rotation amount to the final reverse rotation amount
corresponding to the winding diameter. Therefore, the
forward rotation amounts are each a forward rotation
amount corresponding to the predetermined reverse ro-
tation amount thereof (that is, a rotation amount in the
forward rotation direction, which is equivalent to the pre-
determined reverse rotation amount). That is, in the em-
bodiment, each forward rotation amount is set as a fixed
value.
[0045] Strictly speaking, the frictional resistances
change because the winding angle of the warp W with
respect to the guide roller 3 changes due to a change in
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the winding diameter. However, the changes in the fric-
tional resistances are very small. Therefore, in the em-
bodiment, the changes in the frictional resistances
caused by changes in the winding diameter are negligi-
ble, and are assumed as being constant regardless of
the winding diameter. Incidentally, the relationship be-
tween the winding angle of the warp W with respect to
the guide roller 3 and the winding diameter differ due to,
for example, the relationship between the position of the
guide roller 3 and the warp beam 2 in the loom 1.
[0046] In the foregoing description, the reverse rotation
amounts are described as being large considering that
the cloth fell CF does not move by an amount correspond-
ing to the reverse rotation amounts. Since the forward
rotations are performed in a state in which the tension of
the warp W and the tension of the cloth F are high due
to the large amounts of reverse rotations, the forward
rotations are not easily affected by the frictional resist-
ances. Consequently, there is no problem even if the
forward rotation amounts correspond to a returning
movement amount of the cloth fell CF that has moved by
an amount corresponding to the reverse rotation
amounts to the target position.
[0047] On the basis of this, the movement amount re-
lated information includes boundary value information,
which is related to boundary values that divide the range
of the winding diameter into two or more sections as men-
tioned above. In the embodiment, one boundary value
that divides the range into two sections is included as the
boundary value information. The one boundary value is
set as a set value related to the winding diameter, that
is, a switching point P2. Further, the movement amount
related information includes, as information regarding the
range of the winding diameter, a set value of the winding
diameter for a point in time the warp W is fully wound
around the warp beam (which is a starting point of the
range) and a set value of the winding diameter for a point
in time the warp W is completely consumed (which is an
ending point of the range). Hereunder, the starting point
and the ending point of the range is a starting point P1
and an ending point P3; and, on the basis of this, the two
sections are a section α from the starting point P1 to the
switching point P2, and a section β from the switching
point P2 to the ending point P3.
[0048] The section movement amount information in-
cluded in the movement amount related information is
set for each of the sections α and β, formed by dividing
the range as mentioned above. As mentioned above,
each piece of section movement amount information is
information related to the kickback amount (the move-
ment amount of the cloth fell CF), and is determined such
that the kickback amount that is determined on the basis
of the section movement amount information is larger for
the section in which the winding diameter is smaller, that
is, the kickback amount in the section β is larger than the
kickback amount in the section α. In the embodiment,
the pieces of section movement amount information in-
clude computing expressions for determining the reverse

rotation amount of the warp beam 2 and the reverse ro-
tation amount of the surface roller 6 as mentioned above,
and the forward rotation amount of the warp beam 2 and
the forward rotation amount of the surface roller 6.
[0049] More specifically, in the embodiment, the kick-
back operation is performed by reversely rotationally driv-
ing the warp beam 2 and the surface roller 6 and forwardly
rotationally driving the warp beam 2 and the surface roller
6 as mentioned above, with the forward rotation amount
of the warp beam 2 and the forward rotation amount of
the surface roller 6, which result from the forward rota-
tional driving, being fixed values. Therefore, in the em-
bodiment, the pieces of section movement amount infor-
mation are pieces of information including computing ex-
pressions that are used for determining the reverse ro-
tation amount of the warp beam and the reverse rotation
amount of the surface roller 6 on the basis of the winding
diameter when the kickback operation is performed, with
the winding diameter being a variable; and the forward
rotation amount of the warp beam 2 and the forward ro-
tation amount of the surface roller 6 as fixed values.
[0050] Regarding the pieces of section movement
amount information, the computing expressions included
in the pieces of section movement amount information
are determined on the basis of set values of the reverse
rotation amounts of the warp beam 2 and set values of
the reverse rotation amounts of the surface roller 6 for
the starting point P1, the switching point P2, and the end-
ing point P3. Therefore, in the embodiment, the set values
of the reverse rotation amounts of the warp beam 2 and
the set values of the reverse rotation amounts of the sur-
face roller 6 for the starting point P1, the switching point
P2, and the ending point P3 are also included in the piec-
es of section movement amount information. On the ba-
sis of this, in the embodiment, each computing expres-
sion is a linear interpolation expression for linear inter-
polation between the starting point and the ending point
of the corresponding section (P1-P2, P2-P3), and are
expressions for determining the final reverse rotation
amounts. More specifically, each computing expression
is as follows.
[0051] The linear interpolation expression correspond-
ing to the section α is an expression (a 3 ΔD1 + K1),
which corresponds to coefficient (a) 3 decreased amount
(ΔD1) of the winding diameter from the starting point P1
of this section + final reverse rotation amount (K1) for the
starting point P1. The coefficient (a) is determined on the
basis of the winding diameters that are set as the starting
point P1 and the switching point P2 and on the basis of
the final reverse rotation amounts for the corresponding
points P1 and P2, determined on the basis of the set
values of the reverse rotation amounts of the warp beam
2 and the surface roller 6 that are set for the correspond-
ing points P1 and P2. The decreased amount (ΔD1) is a
variable. Similarly, the linear interpolation expression
corresponding to the section β is an expression (b 3 ΔD2
+ K2), which corresponds to coefficient (b) 3 decreased
amount (ΔD2) of the winding diameter from the starting

13 14 



EP 3 205 757 A1

9

5

10

15

20

25

30

35

40

45

50

55

point P2 of this section + final reverse rotation amount
(K2) for the starting point P2. The coefficient (b) is deter-
mined on the basis of the winding diameters that are set
as the switching point P2 and the ending point P3 and
the final reverse rotation amounts for the corresponding
points P2 and P3, determined on the basis of the set
values of the reverse rotation amounts of the warp beam
2 and the surface roller 6 that are set for the correspond-
ing points P2 and P3. The decreased amount (ΔD2) is a
variable.
[0052] In addition, since the forward rotation amounts
are fixed values as mentioned above, each reverse ro-
tation amount is determined by adding the forward rota-
tion amount, which is a fixed value, to the final reverse
rotation amount, determined by the corresponding linear
interpolation expression. Therefore, the computing ex-
pressions included in the pieces of section movement
amount information each include the expression for this
addition (addition expression).
[0053] Incidentally, as mentioned above, the final re-
verse rotation amount (Kx) for the winding diameter (Dx)
at a point in time other than the points P1, P2, and P3
that are set is determined by the linear interpolation as
described above. Therefore, an increased amount ΔK of
the reverse rotation amount from the final reverse rotation
amount (K1 or K2) for the starting point (P1 or P2) of the
section including the winding diameter Dx (that is, ΔK =
Kx - K1 or Kx - K2) is proportional to the decreased
amount ΔD of the winding diameter from the starting point
(P1 or P2) for the winding diameter (Dx) (that is, ΔD =
D1 - Dx or D2 - Dx). In other words, the proportion of the
increased amount ΔK of the final reverse rotation amount
with respect to the decreased amount ΔD of the winding
diameter is constant (that is, ΔK/ΔD is constant).
[0054] With the horizontal axis indicating the winding
diameter and the vertical axis indicating the final reverse
rotation amount, a graph showing the relationship be-
tween the winding diameter and the final reverse rotation
amount is as shown in Fig. 4. In the graph, the final re-
verse rotation amounts for the starting points (P1 and
P2) of the corresponding sections α and β and the final
reverse rotation amounts for the ending points (P2 and
P3) of the corresponding sections α and β are connected
by straight lines. That is, the graph is such that, in each
of the sections α and β, the final reverse rotation amount
with respect to a change (decrease) in the winding diam-
eter changes (increases) linearly at a constant rate. As
described above, since the kickback amount (the move-
ment amount of the cloth fell CF) corresponds to the final
reverse rotation amount of the warp beam 2 and the final
reverse rotation amount of the surface roller 6, the rela-
tionship between the winding diameter and the kickback
amount tends to be the same as that in the aforemen-
tioned graph. That is, in each of the sections α and β, the
kickback amount changes linearly at a fixed rate as the
winding diameter changes.
[0055] The computing expressions included in the
pieces of the section movement amount information de-

scribed above are previously stored (that is, are stored
before starting weaving) in the storage unit 26 of the main
controlling device 24 of the loom controlling apparatus
30. Therefore, in the embodiment, the storage unit 26
that stores, for example, weaving conditions that have
been set for weaving as described above is also used as
a storage unit of the weaving bar preventing apparatus.
[0056] In the embodiment, the inputting and setting of
each set value included in the movement amount related
information described above are performed by using the
input setting device 25 of the loom 1. The inputting and
setting are performed by using an input screen 40 of the
input setting device 25 shown in Fig. 3.
[0057] More specifically, the input screen 40 includes
an input box 41a, where a set value of the winding diam-
eter which is set as the starting point P1 is input and set;
an input box 41 b, where a set value of the winding di-
ameter which is set as the switching point P2 is input and
set, and an input box 41 c, where a set value of the wind-
ing diameter which is set as the ending point P3 is input
and set. The input boxes 41a, 41b, and 41c are provided
(displayed) side by side in a horizontal direction. The set
values of the winding diameters are set in "cm" as shown
in Fig. 3.
[0058] In order to make it possible to easily visually
recognize the relationship of the starting point P1, the
switching point P2, and the ending point P3 with respect
to the forward rotation amounts and reverse rotation
amounts of the warp beam 2 (which are set with respect
to the points P1, P2, and P3) and with the forward rotation
amounts and the reverse rotation amounts of the surface
roller 6 (which are set with respect to the points P1, P2,
and P3), input boxes of the input screen 40 for inputting
and setting the set values of the forward rotation amounts
and the reverse rotation amounts of the warp beam 2
and the set values of the forward rotation amounts and
the reverse rotation amounts of the surface roller 6 are
provided (displayed) side by side in a vertical direction
below the input boxes 41a, 41b, and 41c for the respec-
tive points P1, P2, and P3. However, as described above,
in the embodiment, the forward rotation amounts of the
warp beam 2 and the surface roller 6 are fixed values.
Therefore, in the illustrated example, an input box for the
forward rotation amount of the warp beam 2 and an input
box for the forward rotation amount of the surface roller
6 are only provided below the starting point P1; and the
set value of the forward rotation amount of the warp beam
2 that has been input and set in the input box for the
starting point P1 and the set value of the forward rotation
amount of the surface roller 6 that has been input and
set in the input box for the starting point P1 are displayed
for the switching point P2 and the ending point P3.
[0059] Regarding the input boxes for the forward rota-
tion amounts and the reverse rotation amounts, specifi-
cally speaking, input boxes 42a are provided (displayed)
vertically side by side below the input box 41 a for the
starting point P1. The input boxes 42a are provided for
inputting and setting the set value of the forward rotation
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amount of the warp beam 2 and the set value of the for-
ward rotation amount of the surface roller 6, and the set
value of the reverse rotation amount of the warp beam 2
and the set value of the reverse rotation amount of the
surface roller 6 for the point in time the winding diameter
is the starting point P1. Input boxes 42b are provided
(displayed) vertically side by side below the input box 41
b for the switching point P2. The input boxes 42b are
provided for inputting and setting the set value of the
reverse rotation amount of the warp beam 2 and the set
value of the reverse rotation amount of the surface roller
6 for the point in time the winding diameter is the switching
point P2. The set value of the forward rotation amount of
the warp beam 2 and the set value of the forward rotation
amount of the surface roller 6 that have been input and
set in the input boxes 42a are also displayed below the
input box 41 b for the switching point P2. Further, input
boxes 42c are provided (displayed) vertically side by side
below the input box 41 c for the ending point P3. The
input boxes 42c are provided for inputting and setting the
set value of the reverse rotation amount of the warp beam
2 and the set value of the reverse rotation amount of the
surface roller 6 for the point in time the winding diameter
is the ending point P3. The set value of the forward ro-
tation amount of the warp beam 2 and the set value of
the forward rotation amount of the surface roller 6 that
have been input and set in the input boxes 42a are also
displayed below the input box 41 c for the ending point P3.
[0060] The set values of the forward rotation amounts
and the set values of the reverse rotation amounts are
in "mm" as shown in Fig. 3. That is, in the embodiment,
the movement amounts of the warp W and the cloth F
that are equivalent to the rotation amounts are set for the
set values of the forward rotation amounts and the set
values of the reverse rotation amounts. More specifically,
it is assumed that as the warp beam 2 (the surface roller
6) rotates in the forward direction and the reverse direc-
tion, the warp W (the cloth F) on the warp beam 2 (the
surface roller 6) moves by amounts corresponding to the
rotation amounts. Therefore, in the embodiment, the
movement amounts thereof (equivalent to the rotation
amounts) are set as substitute values for the forward ro-
tation amounts and the reverse rotation amounts. Inci-
dentally, the movement amounts thereof (equivalent to
the rotation amounts in value) match arc lengths deter-
mined on the basis of the rotation amounts thereof and
the winding diameter of the warp beam 2 (the diameter
of the surface roller 6).
[0061] When an operator operates, for example, a nu-
meric keypad (not shown) displayed on the display
screen 40, the set values are input and set in the respec-
tive input boxes 41 a to 41 c and 42a to 42c. An execute
button 43 is provided on the input screen 40. When the
execute button 43 is operated (touched) after inputting
and setting the set values in the respective input boxes
41 a to 41 c and 42a to 42c as mentioned above, the
input and set set values are made valid, and the set val-
ues are sent to and stored in the storage unit 26.

[0062] Incidentally, in the embodiment, as mentioned
above, the winding diameter at a point in time the warp
beam 2 is fully wound (90 cm in the illustrated example)
is set as the starting point P1, and the winding diameter
at the point in time the warp W around the warp beam 2
has been completely consumed is set as the ending point
P3. However, regarding the complete consumption of the
warp W described above, the warp beam 2 is such that
the warp W is wound around a barrel thereof (not shown);
and the detection of the winding diameter by the winding-
diameter detecting device includes the detection of the
barrel diameter. Therefore, even when the warp W is
completely consumed, the detection value provided by
the winding-diameter detecting device is equivalent to
the barrel diameter instead of being zero. Consequently,
when the time of complete consumption is made to cor-
respond to the ending point, the barrel diameter (20 cm
in the illustrated example) is set in the input box 41c.
[0063] The switching point P2 is set in order to, at a
stoppage time of the loom 1 for the winding diameter in
each section above defined by the switching point P2,
the kickback amounts (the movement amounts of the
cloth fell CF) based on the forward rotation amounts of
the warp beam 2 and the surface roller 6 and the reverse
rotation amounts of the warp beam 2 and the surface
roller 6 determined by the computing expressions are
caused to be closer to desired kickback amounts corre-
sponding to the actual entire stretching amounts of the
warp W. This is described in more detail below.
[0064] First, it is assumed that, in the loom 1, the path
length of the warp W (more specifically, the path length
from a draw-out point of the warp W around the warp
beam 2 to the cloth fell CF) changes in the form of a
quadratic curve as the weaving progresses. When the
entire stretching amount of the warp W during the stop-
page period of the loom 1 is such that the stretching
amount per unit length of the warp W is constant, the
entire stretching amount corresponds to the path length
of the warp W at a point in time. Therefore, the entire
stretching amount of the warp W when it is assumed that
the stoppage times are the same changes in the form of
a quadratic curve with respect to a change in the winding
diameter.
[0065] During the stoppage period of the loom, the
cloth fell CF is displaced by an amount corresponding to
the entire stretching amount, and the kickback operation
is performed for correcting the displacement of the cloth
fell CF, so that the aforementioned desired kickback
amounts are in correspondence with the displacement
amounts of the cloth fell CF (the entire stretching
amounts) during the stoppage period of the loom. How-
ever, as mentioned above, since the kickback operation
according to the embodiment is performed to compen-
sate for insufficient beating force just after starting the
loom 1, the desired kickback amount is a value obtained
by adding the movement amount of the cloth fell CF to-
wards the warp let-off side for compensating for the in-
sufficient beating force (hereunder referred to as "com-
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pensation movement amount") to the movement amount
of the cloth fell CF towards the warp let-off side in corre-
spondence with the aforementioned entire stretching
amount. Incidentally, the insufficient beating force is
caused by the rpm of the main shaft MS at the time the
loom 1 is started being less than the rpm during steady-
state operation. Therefore, the compensation movement
amount is a constant value regardless of the winding di-
ameter and the stoppage time.
[0066] Accordingly, the desired kickback amount for
each point in time for the winding diameter is a value
obtained by adding the compensation movement
amount, which is constant, to the movement amount of
the cloth fell CF corresponding to the entire stretching
amount. Since the entire stretching amount changes in
the form of a quadratic curve with respect to a change in
the winding diameter as mentioned above, similarly to
the entire stretching amount, the desired kickback
amount changes in the form of a quadratic curve with
respect to changes in the winding diameter. With the hor-
izontal axis indicating the winding diameter and the ver-
tical axis indicating the kickback amount, a graph show-
ing the relationship between the winding diameter and
the desired kickback amount is as shown by a broken
line in Fig. 5.
[0067] In the embodiment, as mentioned above, as the
movement amount related information, the set values of
the forward rotation amounts of the warp beam 2 and the
surface roller 6 and the set values of the reverse rotation
amounts of the warp beam 2 and the surface roller 6 for
the points P1, P2, and P3 are set. However, as described
below, the set values for the points P1, P2, and P3 are
set on the basis of previously determined desired final
reverse rotation amounts allowing kickback operation by
the desired kickback amounts for the points in time.
Therefore, when the kickback amounts for the points P1,
P2, and P3 are indicated by dots (black dots) on the graph
of Fig. 5, the points are positioned on the aforementioned
broken line.
[0068] The difference between the kickback amount in
an actually executed kickback operation (the actual kick-
back amount) and the desired kickback amount in each
section is determined in accordance with the winding di-
ameter that is set as the switching point P2. Here, re-
garding the switching point P2, the winding diameter is
set such that the difference between the two kickback
amounts in each section is small. Regarding the winding
diameter that is the switching point P2, for example, trying
to graph the relationship between the winding diameter
and the kickback amount as shown in Fig. 5 makes it
possible to determine desirable values. The method of
determining the switching point P2 is described in more
detail below.
[0069] First, the relationship between the winding di-
ameter and the desired kickback amount in the loom 1
that performs weaving is graphed. In order to draw this
graph, the path lengths for the points in time for the wind-
ing diameters (including the winding diameters that are

set as the starting point P1 and the ending point P3) for
each predetermined interval for the loom 1 are deter-
mined. Incidentally, the path lengths can be determined
on the basis of, for example, the positional relationship
between the warp beam 2 and the tension roller 4 (the
guide roller 3) of the loom 1.
[0070] Next, on the basis of the path lengths for the
points in time for the winding diameters, the entire stretch-
ing amounts corresponding to the path lengths for the
points in time for the winding diameters are determined.
However, the entire stretching amounts when the loom
1 is stopped change (increase) with the passage of the
stoppage time. Accordingly, the entire stretching
amounts are determined on the assumption that the loom
1 is stopped at each point in time for the winding diameter
and that the stoppage time is a predetermined stoppage
time (reference stoppage time). That is, the entire stretch-
ing amounts when the loom 1 is stopped for only the
reference stoppage time at the points in time for the wind-
ing diameters are determined.
[0071] The entire stretching amounts for the points in
time for the winding diameters are not determined only
on the basis of the path lengths for the points in time for
the winding diameters, but differ in accordance with the
type of warp W, used in the weaving, and the weaving
conditions (such as the set tension of the warp W). In
other words, this is because when the type of warp W
differs, even if the set tension of the warp W is the same,
the entire stretching amounts differ due to differences in
the stretching amount per unit length of the warp W; and
when the weaving conditions differ (in particular, the set
tension of the warp W differs), even if the type of warp
W is the same, the entire stretching amounts differ.
[0072] Therefore, the entire stretching amounts corre-
sponding to the path lengths at the points in time for the
winding diameters are determined on the basis of the
type of warp W and the set tension of the warp W in
addition to the path lengths. More specifically, for exam-
ple, tests regarding the type of warp W used in the weav-
ing at a certain time are previously conducted, the stretch-
ing amount of the warp W when the tension that is the
same as the set tension at the time of the weaving is set
for a stoppage time that is the same as the reference
stoppage time is actually measured, and the stretching
amount per unit length of the warp W during the reference
stoppage time is determined on the basis of the actually
measured stretching amount. Then, by multiplying the
stretching amount per unit length to the path length for
each point in time for the winding diameter, the entire
stretching amount for each point in time for the winding
diameter can be determined. When the stretching rate
of the warp W in terms of the relationship between the
tension and the time is to be determined on the basis of,
for example, the physical properties of the warp W or
past data, the entire stretching amount for each point in
time for the winding diameter can be determined by com-
putation on the basis of the path length for each point in
time for the winding diameter.
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[0073] By adding the compensation movement
amount to the entire stretching amount determined in this
way for each point in time for the winding diameter, the
desired kickback amount for each point in time for the
winding diameter is determined. On the basis of this, the
desired kickback amounts that have been determined as
described above with respect to the winding diameters
are plotted on a graph in which the horizontal axis indi-
cates the winding diameter and the vertical axis indicates
the kickback amount; and the plotted points are smoothly
connected by a line. As a result, a curve DL, like the
broken line shown in Fig. 5, that tends to change in the
form of a quadratic curve is drawn on the graph. The
curve DL (the broken line in Fig. 5) indicates the relation-
ship between the winding diameter and the desired kick-
back amount in the range of the winding diameter from
the starting point P1 to the ending point P3.
[0074] Incidentally, the curve DL that is drawn in this
way and that indicates the relationship between the wind-
ing diameter and the desired kickback amount differs de-
pending upon, for example, the path lengths at the points
in time for the winding diameters (the structure of the
loom 1), the type of warp W used in the weaving, and the
set tension of the warp W during the weaving. Since the
curve DL indicates the relationship between the winding
diameter and the desired kickback amount in the range
of the winding diameter from the starting point P1 to the
ending point P3 as mentioned above, the starting point
(the left end of the broken line shown in Fig. 5) indicates
the desired kickback amount at the point in time for the
winding diameter that is set as the starting point P1 in
the range of the winding diameter, and the ending point
(the right end of the broken line shown in Fig. 5) indicates
the desired kickback amount at the point in time for the
winding diameter that is set as the ending point P3 in the
range of the winding diameter.
[0075] On the basis of this, an attempt is made to set
any winding diameter between the starting point P1 and
the ending point P3 in the range of the winding diameter
as the switching point P2 on the graph. As shown in Fig.
5, a straight line that is parallel to the vertical axis is drawn
at this winding diameter, and a point (black dot) is plotted
at the position where the straight line and the curve DL
intersect each other. If this winding diameter is set as the
switching point P2 as it is, the intersection position (the
plotted point) indicates the desired kickback amount for
the switching point P2. The starting point of the curve DL
and the plotted point are connected to each other by a
straight line, and the plotted point and the ending point
of the curve DL are connected to each other by a straight
line, as a result of which a bent line SL (the solid bent
line in Fig. 5) is drawn. The drawn bent line SL is com-
pared with the curve DL, and the difference between the
bent line SL and the curve DL is confirmed.
[0076] Further, an attempt is made to change the wind-
ing diameter that is set as the switching point P2 and
draw a bent line SL as mentioned above. Then, the dif-
ference between the changed bent line SL and the curve

DL is confirmed, and this difference and the difference
before the change are compared to determine which bent
line SL approximates in terms of shape to the curve DL.
By repeatedly changing the winding diameter that is set
as the switching point P2 and confirming the difference
between the drawn bent line SL and the curve DL on the
basis of the changed winding diameter, the winding di-
ameter that is thought to be the optimum diameter is set
as the switching point P2. Incidentally, in the embodi-
ment, 40 cm is set as the winding diameter for the switch-
ing point P2.
[0077] In the above-described way, the winding diam-
eter that is set as the switching point P2 is determined,
and the desired kickback amount for the switching point
P2 is determined on the basis of this winding diameter
(the switching point P2) and the curve DL of the graph
shown in Fig. 5. The desired kickback amount for the
starting point P1 and the desired kickback amount for the
ending point P3 are determined when the curve DL is
being drawn as mentioned above. Then, on the basis of
the desired kickback amounts, determined as described
above, for the starting point P1, the switching point P2,
and the ending point P3 in the range of the winding di-
ameter, the final reverse rotation amounts of the warp
beam 2 and the surface roller 6 for the points in time for
the winding diameters are determined.
[0078] The relationship of the kickback amount (the
movement amount of the cloth fell CF) in the loom 1 with
the final reverse rotation amount of the warp beam 2 and
the final reverse rotation amount of the surface roller 6
are determined by previously performing tests or on the
basis of, for example, past weaving data. On the basis
of this previously determined relationship and the desired
kickback amounts, determined as described above, for
the points in time for the winding diameter, the final re-
verse rotation amounts of the warp beam 2 and the final
reverse rotation amounts of the surface roller 6, which
correspond to the desired kickback amounts, for the
points in time for the winding diameter are determined.
[0079] Incidentally, in general, the final reverse rotation
amount of the warp beam 2 and the final reverse rotation
amount of the surface roller 6 are not the same value,
that is, they differ. This is because, since the stretching
amount of the warp W and the stretching amount of the
cloth F differ (that is, the stretching amount of the warp
W is larger than that of the cloth F) when the tension of
the warp W and the tension of the cloth F are the same,
and since the frictional resistance acting upon the warp
W is larger than the frictional resistance acting upon the
cloth F when the warp beam 2 and the surface roller 6
reversely rotate (that is, when the warp W and the cloth
F move), in order to move the position of the cloth fell CF
by an amount that is equivalent to the desired kickback
amounts without reducing the tension of the warp W and
the tension of the cloth F, the values of the final reverse
rotation amounts of the warp beam 2 and the values of
the final reverse rotation amounts of the surface roller 6
need to differ in value from each other (more specifically,
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the final reverse rotation amounts of the warp beam 2
need to be greater than the final reverse rotation amounts
of the surface roller 6 in value). As results that are deter-
mined as described above, in the embodiment, the final
reverse rotation amount of the warp beam 2 for the start-
ing point P1, that for the switching point P2, and that for
the ending point P3 are 0.2 mm, 0.4 mm, and 0.5 mm,
respectively; and the final reverse rotation amount of the
surface roller 6 for the starting point P1, that for the switch-
ing point P2, and that for the ending point P3 are 0.1 mm,
0.3 mm, and 0.4 mm, respectively.
[0080] Next, the forward rotation amounts of the warp
beam 2 and the surface roller 6 are determined. As men-
tioned above, the forward rotation amounts of the warp
beam 2 and the forward rotation amounts of the surface
roller 6 are set at forward rotation amounts (movement
amounts) that allow the warp W and the cloth F to over-
come the frictional resistances acting upon the warp W
and the cloth F when the warp beam 2 and the surface
roller 6 reversely rotate and to move by movement
amounts equivalent to the reverse rotation amounts of
the warp beam 2 and the surface roller 6. As mentioned
above, the forward rotation amounts of the warp beam 2
that are set are fixed values that are the same for the
starting point P1, the switching point P2, and the ending
point P3; and the forward rotation amounts of the surface
roller 6 that are set are fixed values that are the same for
the starting point P1, the switching point P2, and the end-
ing point P3.
[0081] The frictional resistances differ depending up-
on, for example, the type of warp W used in the weaving
and the weaving conditions (weaving structure, weft den-
sity, and set tension of the warp W). Accordingly, the
forward rotation amounts that are set are determined
considering, for example, the yarn type and the weaving
conditions, and on the basis of, for example, previously
performed tests or past data. However, as mentioned
above, since the frictional resistance that acts upon the
warp W and the frictional resistance that acts upon the
cloth F when the warp beam 2 and the surface roller 6
reversely rotate differ (that is, the frictional resistance act-
ing upon the warp W is larger than the frictional resistance
acting upon the cloth F), the forward rotation amounts
that are set for the warp beam 2 and the forward rotation
amounts that are set for the surface roller 6 differ from
each other. Incidentally, in the embodiment, on the basis
of the above, the forward rotation amounts of the warp
beam 2 are 1.2 mm, and the forward rotation amounts
of the surface roller 6 are 1.0 mm.
[0082] On the basis of this, since, as mentioned above,
the reverse rotation amounts of the warp beam 2 and the
reverse rotation amounts of the surface roller 6 are values
obtained by adding the forward rotation amounts to the
final reverse rotation amounts of the warp beam 2 and
the surface roller 6, the reverse rotation amount of the
warp beam 2 for the starting point P1, that for the switch-
ing point P2, and that for the ending point P3 are 1.4 mm,
1.6 mm, and 1.7, respectively. The reverse rotation

amount of the surface roller 6 for the starting point P1,
that for the switching point P2, and that for the ending
point P3 are 1.1 mm, 1.3 mm, and 1.4 mm, respectively.
The set values of the winding diameters for the starting
point P1, the switching point P2, and the ending point
P3, included in the movement amount related information
and determined as described above, and the set values
of the forward rotation amounts and the reverse rotation
amounts of the warp beam 2 and the surface roller 6 are
input and set at the input screen 40 of the input setting
device 25, and are stored in the storage unit 26 of the
main controlling device 24.
[0083] When, as described above, the set values for
the starting point P1, the switching point P2, and the end-
ing point P3 are input and set from the input screen 40
of the input setting device 25, on the basis of the set
values that have been input and set, the controlling unit
28 forms the linear interpolation expression and the ad-
dition expression in the computing expression for each
of the sections α and β, and the formed computing ex-
pressions are stored in the storage unit 26.
[0084] The linear interpolation expressions are formed
on the basis of basic expressions (that is, the aforemen-
tioned a 3 ΔD1 + K1 and b 3 ΔD2 + K2) for the sections
α and β that are stored in the storage unit 26, and on the
basis of the set values that have been input and set. The
controlling unit 28 reads out the basic expressions cor-
responding to the sections α and β from the storage unit
26, determines the coefficient a or the coefficient b from
each of the set values, assigns required set values, and
forms the linear interpolation expressions. More specifi-
cally, in the case of the embodiment, the linear interpo-
lation expression for determining the final reverse rota-
tion amount RL1x of the warp beam 2 at the section α is
such that the winding diameter for the starting point P1
and the winding diameter for the switching point P2 are
90 cm and 40 cm, respectively, and the final reverse ro-
tation amounts of the warp beam 2 are 0.2 mm (= 1.4 -
1.2) and 0.4 mm (= 1.6 - 1.2). Therefore, the coefficient
a = (0.4 - 0.2)/(90 - 40) = 0.004, and the linear interpolation
expression is RL1x = 0.004 3 (90 - Dx) + 0.2.
[0085] The addition expressions for determining the re-
verse rotation amounts of the warp beam 2 are expres-
sions in which the forward rotation amounts are added
to the final reverse rotation amounts, and are formed as
expressions in which the set values of the forward rotation
amounts, which are fixed values that have been set, are
assigned. As with the linear interpolation expressions,
the basic expressions therefor are also stored in the stor-
age unit 26, and the controlling unit 28 reads out the basic
expressions to form the addition expressions. Since the
forward rotation amount of the warp beam 2 is 1.2 mm,
the addition expression for determining the reverse rota-
tion amount (RL1) of the warp beam 2 in the section α is
RL1 = RL1x + 1.2. By using the same determination meth-
od, the linear interpolation expression for determining the
final reverse rotation amount RT1x of the surface roller
6 in the section α is RT1x = 0.004 3 (90 - Dx) + 0.1, and
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the addition expression for determining the reverse rota-
tion amount RT1 of the surface roller 6 in the section α
is RT1 = RT1x + 1.0.
[0086] Regarding the section β, the linear interpolation
expression for determining the final reverse rotation
amount RL2x of the warp beam 2 is, since the coefficient
b is 0.005, RL2x = 0.005 3 (40 - Dx) + 0.4, and the addition
expression for determining the reverse rotation amount
RL2 of the warp beam 2 in the section β is RL2 = RL2x
+ 1.2. Further, the linear interpolation expression for de-
termining the final reverse rotation amount RT2x of the
surface roller 6 is RT2x = 0.005 3 (40 - Dx) + 0.3, and
the addition expression for determining the reverse rota-
tion amount RT2 of the surface roller 6 in the section β
is RT2 = RT2x + 1.0. The computing expressions that
are formed by the controlling unit 28 in this way are sent
to the storage unit 26 from the controlling unit 28, and
are stored in the storage unit 26.
[0087] The operation of the weaving bar preventing ap-
paratus according to the embodiment described above
is as follows.
[0088] At a point in time the loom 1 is restarted after
being stopped during a weaving operation, when a start
signal (not shown) of the loom 1 is input to the controlling
unit 28 of the main controlling device 24, first, the con-
trolling unit 28 compares the magnitude of a detection
value Dx of the winding diameter (the winding diameter
for a point in time the loom 1 is restarted) of the warp
beam 2 detected by the winding-diameter detecting unit
27 of the winding-diameter detecting device and the mag-
nitude of the set value D2 of the winding diameter set as
the switching point P2, the detection value Dx being de-
termined depending upon whether the detection value
Dx is included in the section α of the range of the winding
diameter (between the starting point P1 and the switching
point P2) or in the section β of the range of the winding
diameter (between the switching point P2 and the ending
point P3). That is, when the detection value Dx is included
in the section α, the detection value Dx > the set value
D2, whereas when the detection value Dx is included in
the section β, the detection value Dx < the set value D2,
so that the controlling unit 28 determines whether the
detection value Dx is included in the section α or the
section β. The case in which the detection value Dx is
equal to the set value D2 (that is, the case in which the
winding diameter for a point in time the loom 1 is restarted
is equal to the winding diameter that has been set as the
switching point P2) is described later.
[0089] When it is determined that the detection value
Dx > the set value D2, the controlling unit 28 reads out
from the storage unit 26 the linear interpolation expres-
sion for determining the final reverse rotation amount of
the warp beam 2 and the final reverse rotation amount
of the surface roller 6 for the section α and the addition
expression for determining the reverse rotation amount
of the warp beam 2 and the reverse rotation amount of
the surface roller 6 for the section α. Then, on the basis
of the read out linear interpolation expression, the read

out addition expression, and the detection value Dx of
the winding diameter, the controlling unit 28 determines
the reverse rotation amount of the warp beam 2 and the
reverse rotation amount of the surface roller 6. Similarly,
when it is determined that the detection value Dx < the
set value D2, the controlling unit 28 reads out from the
storage unit 26 the linear interpolation expression for de-
termining the final reverse rotation amount of the warp
beam 2 and the final reverse rotation amount of the sur-
face roller 6 for the section β and the addition expression
for determining the reverse rotation amount of the warp
beam 2 and the reverse rotation amount of the surface
roller 6 for the section β. Then, on the basis of the read
out linear interpolation expression, the read out addition
expression, and the detection value Dx of the winding
diameter, the controlling unit 28 determines the reverse
rotation amount of the warp beam 2 and the reverse ro-
tation amount of the surface roller 6.
[0090] Whereas, as mentioned above, the entire
stretching amount of the warp W changes due to the stop-
page time of the loom 1, the final reverse rotation amount
of the warp beam 2 and the final reverse rotation amount
of the surface roller 6, which are determined by using the
corresponding linear interpolation expression, are based
on the reference stoppage time. Therefore, when the ac-
tual stoppage time differs considerably from the refer-
ence time, the determined final reverse rotation amounts
need to be corrected on the basis of the stoppage time.
Consequently, correction coefficients corresponding to
the stoppage time for correcting the final reverse rotation
amounts are stored in the storage unit 26. Then, in de-
termining the final reverse rotation amounts, the control-
ling unit 28 may read out the correction coefficient cor-
responding to the measured stoppage time, and multiply
the read out correction coefficient to the final reverse ro-
tation amount of the warp beam 2 and the final reverse
rotation amount of the surface roller 6, determined by
using the corresponding linear interpolation expression
as described above, to determine the final reverse rota-
tion amount of the warp beam 2 and the final reverse
rotation amount of the surface roller 6 corresponding to
the actual stoppage time (t). Therefore, the computing
expressions included in the section movement amount
information also include the computing expression (the
correction expression) for multiplying the correction co-
efficient to the final reverse rotation amounts.
[0091] Incidentally, on the basis of the relationship be-
tween the stoppage time and the entire stretching amount
of the warp W, the correction coefficient is determined
with reference to the entire stretching amount for the ref-
erence stoppage time. More specifically, with the rela-
tionships between the stoppage time and the entire
stretching amount for the points in time for the winding
diameters being assumed as being the same, when the
entire stretching amount during the stopped state of the
loom 1 for a certain winding diameter is actually meas-
ured with each predetermined time interval, or when the
relationship between the time and the stretching amount
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per unit length is known, the entire stretching amount for
each stoppage time (including the reference stoppage
time) is determined by, for example, a calculation based
on an initial path length for a certain winding diameter
(that is, the path length when the elapsed time in the
stopped state is 0). Then, a conversion value of the entire
stretching amount for each stoppage time when the entire
stretching amount for the reference stoppage time is as-
sumed as being 1 is the correction coefficient.
[0092] However, since the amount of change in the
entire stretching amount with respect to the passage of
the stoppage time is not so large, even if the stoppage
times differ, when the time difference is small, the differ-
ence between the entire stretching amounts is small. In
addition, in such a case, even if the kickback operation
is performed by the same kickback amount, the proba-
bility with which a weaving bar occurs is low. Therefore,
the correction coefficient may be one in which its value
is set for each predetermined time range (values corre-
sponding to the stoppage times included in the same time
range are the same). In the embodiment, the correction
coefficient is set in correspondence with the time range
in which the reference stoppage time serves as a refer-
ence. On the basis of this, in the embodiment, the time
range is divided into a time range including the reference
stoppage time (middle time range), a stoppage time
range that is shorter than the middle time range (initial
time range), and a stoppage time range that is greater
than or equal to the middle time range (final time range),
and the correction coefficients are set for these ranges.
[0093] When the actual stoppage time is the same as
the reference stoppage time, the final reverse rotation
amounts determined by using the linear interpolation ex-
pressions and set for the reference stoppage time be-
come the final reverse rotation amounts for the actual
stoppage time. That is, in this case, since the determined
final reverse rotation amounts are not corrected, the cor-
rection coefficient corresponding to the reference stop-
page time is 1.0. Therefore, the correction coefficient that
is set for the aforementioned middle time range is 1.0.
The correction coefficient that is set for the initial time
range is less than 1.0, and the correction coefficient that
is set for the final time range is greater than 1.0.
[0094] More specifically, for example, when the refer-
ence stoppage time is 10 minutes, and 5 ≤ stoppage time
< 15 (minutes) is defined as the middle time range (a
range in which kickback operation based on the final re-
verse rotation amounts for a stoppage time that is the
same as the reference stoppage time is performed), 1.0
is set and stored as the correction coefficient in the stor-
age unit 26, with the correction coefficient corresponding
to the stoppage time of 5 ≤ t < 15 (minutes). When the
correction coefficient that is a suitable for the case in
which the stoppage time is less than 5 minutes is deter-
mined as 0.98 on the basis of the relationship, determined
as described above, between the entire stretching
amounts and the stoppage times, 0.98 is set and stored
as the correction coefficient in the storage unit 26 for the

initial time range in which the stoppage time is less than
5 minutes, with the correction coefficient corresponding
to the stoppage time of t < 5 (minutes). Similarly, when
the correction coefficient that is a suitable for the final
time range in which the stoppage time is greater than or
equal to 15 minutes is determined as 1.02, 1.02 is set
and stored as the correction coefficient in the storage
unit 26 for the final time range in which the stoppage time
is greater than or equal to 15 minutes, with the correction
coefficient corresponding to t ≥ 15 minutes.
[0095] The actual stoppage time t of the loom 1 may
be determined by counting an elapsed time from when
the stop signal Sb has been input to the controlling unit
28 as mentioned above to when the start signal Sa is
input to the controlling unit 28 by using a timer (not shown)
built in the controlling unit 28. The controlling unit 28 de-
termines in which time range the actual stoppage time t
that has been determined is included, that is, determines
whether the actual stoppage time t is included in the initial
time range, the middle time range, or the final time range;
and determines the correction coefficient.
[0096] Then, the controlling unit 28 multiplies the de-
termined correction coefficient to the final reverse rota-
tion amount of the warp beam 2 and the final reverse
rotation amount of the surface roller 6, determined on the
basis of the detection value Dx of the winding diameter
and the linear interpolation expression, by using the cor-
rection expression, to determine the final reverse rotation
amounts corresponding to the actual stoppage time t;
and determines the reverse rotation amount of the warp
beam 2 and the reverse rotation amount of the surface
roller 6 by using the determined final reverse rotation
amounts and the addition expression.
[0097] When the detection value Dx of the winding di-
ameter is equal to the set value D2 of the winding diam-
eter that has been set as the switching point P2 (the de-
tection value Dx = the set value D2), the final reverse
rotation amount of the warp beam 2 and the final reverse
rotation amount of the surface roller 6 in this case can
be determined by using the linear interpolation expres-
sion for either one of the sections α and β. Therefore,
when it is determined that the detection value Dx = the
set value D2 in comparing the detection value Dx and
the set value D2, the final reverse rotation amounts may
be set such that the controlling unit 28 reads out either
one of the linear interpolation expressions from the stor-
age unit 26. That is, in comparing the detection value Dx
and the set value D2, it is possible to determine whether
Dx > D2 or Dx ≤ D2, or whether Dx ≥ D2 or Dx < D2.
Even in this case, similarly to the above, the final reverse
rotation amount of the warp beam 2 and the final reverse
rotation amount of the surface roller 6 are determined by
the computing expression.
[0098] The reverse rotation amount of the warp beam
2 and the reverse rotation amount of the surface roller 6
when the winding diameter is equal to the set value D2
are already included as the movement amount related
information. Therefore, when the determination method
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is the same, the reverse rotation amounts are determined
by using the computing expression as mentioned above.
However, instead, when it is determined that the detec-
tion value Dx is equal to the set value D2, the reverse
rotation amounts included in the movement amount re-
lated information that is stored in the storage unit 26 may
be read out from the storage unit 26, and the read out
reverse rotation amounts may be used.
[0099] Similarly, when the loom has stopped just after
starting the weaving in a state in which the warp beam 2
is fully wound, that is, when the detection value Dx of the
winding diameter for a point in time the loom is restarted
is equal to the set value D1 of the winding diameter that
has been set as the starting point P1, the detection value
Dx > the set value D2 on the basis of the above. There-
fore, the final reverse rotation amounts are determined
by using the linear interpolation expression for the section
α, and the reverse rotation amount of the warp beam 2
and the reverse rotation amount of the surface roller 6
are determined on the basis of the final reverse rotation
amounts. When the loom has stopped just before the
warp W around the warp beam 2 has been completely
consumed, that is, when the detection value Dx of the
winding diameter for a point in time the loom 1 is restarted
is equal to the set value D3 of the winding diameter that
has been set as the ending point P3, the same holds.
However, when it is determined that the detection value
Dx of the winding diameter = the set value D1, and the
detection value Dx = the set value D3, since the reverse
rotation amount of the warp beam 2 and the reverse ro-
tation amount of the surface roller 6 are included in the
movement amount related information, instead of deter-
mining the reverse rotation amounts by using the com-
puting expression as mentioned above, the reverse ro-
tation amounts may be read out from the storage unit 26
and used.
[0100] Then, the controlling unit 28 sends to the let-off
controlling device 20 the reverse rotation amount of the
warp beam 2 that has been determined as described
above and the forward rotation amount of the warp beam
2 that has been read out from the storage unit 26 and
that is set as a fixed value; and sends to the take-up
controlling device 21 the determined reverse rotation
amount of the surface roller 6 and the forward rotation
amount of the surface roller 6 that has been read out from
the storage unit 26 and that is set as a fixed value. Then,
the let-off controlling device 20 and the take-up control-
ling device 21 control the driving of the let-off motor M3
and the driving of the take-up motor M2, respectively, on
the basis of the forward rotation amount and the reverse
rotation amount of the warp beam 2 and the forward ro-
tation amount and the reverse rotation amount of the sur-
face roller 6, which have been sent from the controlling
unit 28, so that the warp beam 2 and the surface roller
6, which are the cloth-fell displacing members, are rota-
tionally driven to perform the kickback operation. As a
result, the cloth fell CF is moved to the warp let-off side
position corresponding to the detection value Dx of the

winding diameter, and the operation of the loom 1 is start-
ed in this state.
[0101] As described above, in the embodiment, the
warp beam 2 and the surface roller 6, which are the cloth-
fell displacing members, are such that the forward rota-
tion amount and the reverse rotation amount of the warp
beam 2 and the forward rotation amount and the reverse
rotation amount of the surface roller 6 are determined at
the controlling unit 28 of the main controlling device 24,
and such that the driving of the warp beam 2 and the
driving of the surface roller 6 are controlled at the let-off
controlling device 20 and the take-up controlling device
21, respectively. Therefore, in the embodiment, the con-
trolling unit 28 of the main controlling device 24, the let-
off controlling device 20, and the take-up controlling de-
vice 21 correspond to driving controlling devices of the
weaving bar preventing apparatus according to the
present invention.
[0102] According to the weaving bar preventing appa-
ratus according to the embodiment, when the warp beam
2 and the surface roller 6 are the cloth-fell displacing
members, the driving amounts (the forward rotation
amounts and the reverse rotation amounts) thereof for
the kickback operation that is performed at a point in time
the loom is restarted are in correspondence with the wind-
ing diameter (the entire stretching amount of the warp
W) for the point in time the loom is restarted. Therefore,
the kickback amount of the kickback operation is close
to the desired kickback amount, so that it is possible to
more effectively prevent a weaving bar (stop bar) from
occurring.
[0103] The present invention is not limited to the em-
bodiment described above, and can be carried out by
way of the following modifications of the embodiment.

(1) In the embodiment, the range of the winding di-
ameter is divided into two sections by one boundary
value (the switching point P2) that has been set as
the boundary value information included in the move-
ment amount related information. However, in the
present invention, the range of the winding diameter
may be divided into three or more sections by two
or more boundary values. Therefore, in this case,
the boundary value information includes the two or
more boundary values.
Incidentally, when the range of the winding diameter
is divided into three or more sections as mentioned
above, compared to the case in which the range of
the winding diameter is divided into two sections as
in the embodiment, the difference between the de-
sired kickback amount and the actual kickback
amount in each section can be reduced. More spe-
cifically, for example, when the range of the winding
diameter is divided into four sections (sections α1,
β1, γ1, and δ1) by three boundary values (switching
points P2a, P2b, and P2c) that have been set in the
boundary value information, the relationship be-
tween the winding diameter and the kickback amount
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is as shown in the graph of Fig. 6. At this time, a
curve DL2 (broken line) drawn on the graph and
showing the relationship between the winding diam-
eter and the desired kickback amount is such that a
curve in each section approximates more closely to
a straight line than in the case in which the range of
the winding diameter is divided into two spaces as
in the embodiment. Therefore, when the range of the
winding diameter is divided into three or more sec-
tions as mentioned above, the difference between
the desired kickback amount and the actual kickback
amount that is determined by linear interpolation be-
tween the starting point and the ending point in each
section is reduced.
When the range of the winding diameter is divided
into three or more sections by two or more boundary
values included in the boundary value information
as mentioned above, the larger the number of bound-
ary values is, the smaller the difference between the
actual kickback amount and the desired kickback
amount in each section can be made. However, if
the number of boundary values is too large, the set-
ting of the boundary values becomes complicated.
Therefore, the number of boundary values may be
determined in consideration of, for example, how
easily the setting is performed. The winding diame-
ters for the boundary values, determined as de-
scribed above, may be set as appropriate by consid-
ering the difference between the desired kickback
amount and the actual kickback amount for each
point in time for the winding diameter on the basis
of the thinking according to the embodiment.
(2) In the above-described embodiment, the pieces
of section movement amount information are set so
as to include the computing expressions such that
the final reverse rotation amounts of the cloth-fell
displacing members for the points in time for the
winding diameters (that is, for at least the points in
time for the winding diameters excluding the winding
diameters set as the movement amount related in-
formation) are determined by using the computing
expressions in which the winding diameter is a var-
iable. In other words, in the embodiment, the pieces
of section movement amount information are deter-
mined such that the kickback amount that is deter-
mined (the actual kickback amount) changes as the
winding diameter changes on the basis of the pieces
of section movement amount information that have
been set for the sections. However, in the present
invention, the pieces of section movement amount
information are not limited to those that are deter-
mined in this way. The section movement amount
information that has been set for at least the section
including the winding diameter at a point in time the
warp W is completely consumed among the pieces
of section movement amount information may be de-
termined such that the kickback amount that is de-
termined is constant regardless of the winding diam-

eter at a point in time the loom is stopped.

[0104] More specifically, as mentioned above, the en-
tire stretching amount of the warp W changes in the form
of a quadratic curve with respect to a change in the wind-
ing diameter as mentioned above, that is, the smaller the
winding diameter is, the smaller the proportion of a
change (an increase) in the entire stretching amount with
respect to a change in the winding diameter. Depending
upon, for example, the type of warp W, in the section of
the winding diameter (the final section) including the point
in time the warp W is completely consumed, even if the
kickback amount is constant, since the influence thereof
on the quality of a fabric that is to be woven is small, this
difference may be allowable in terms of the quality of the
fabric. Therefore, in this case, the final section may be
such that the kickback amount is constant. Sections in
which the kickback amount can be made constant in this
way are not limited to the final section. Depending upon,
for example, the type of warp W that is used for the weav-
ing and the quality required of the fabric that is woven,
even for a section in which the winding diameter is larger
than that in the final section, a constant kickback amount
may be allowable in terms of the quality of the fabric. In
this case, a section in which the winding diameter is larger
than that in the final section may be such that its kickback
amount is constant. Regarding a section in which the
kickback amount can be made constant in this way, in
order to facilitate the setting operation, it is desirable that
the section movement amount information that is set for
this section be such that the kickback amount that is de-
termined is constant regardless of a change in the wind-
ing diameter.
[0105] Fig. 7 shows an example thereof, and is a graph
showing the relationship between the winding diameter
and the kickback amount in a case in which the pieces
of section movement amount information that have been
set for the corresponding sections are determined such
that, in all of the sections from the starting point P1 to the
ending point P3 of the range of the winding diameter, the
kickback amount is constant.
[0106] In this example, as shown in Fig. 7, the range
of the winding diameter from the starting point P1 to the
ending point P3 is divided into five sections (sections α2,
β2, γ2, δ2, and ε2) by four boundary values (switching
points P2a, P2b, P2c, and P2d) that have been set as
the boundary value information. However, in this exam-
ple, regarding the range of the winding diameter of each
section, the ranges of the sections excluding the final
section are set as ranges that do not include the winding
diameter serving as the switching point that is provided
at a side of the smaller winding diameter among the
switching points P2a, P2b, P2c, and P2d that define the
corresponding sections.
[0107] This is because, in this example, the kickback
amounts that are determined on the basis of the pieces
of section movement amount information that have been
set for the corresponding sections are constant in each
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section as mentioned above, and the kickback amounts
are larger for the sections in which the winding diameters
are smaller. That is, the kickback amounts that are de-
termined for the corresponding sections are completely
different from each other. Therefore, unlike the case in
which the kickback amount that is determined changes
continuously as the winding diameter changes as in the
embodiment, when a winding diameter that has been set
as a switching point is included in a preceding section
and a following section, at the point in time for the winding
diameter that has been set as the switching point, kick-
back amounts having two difference values are deter-
mined. Consequently, in this example, the winding diam-
eter that is set as the switching point is set so as to be
included in only the section at a side of the smaller wind-
ing diameter with respect to the switching point. That is,
each section is set such that such a switching point is
not included in the section at a side of the larger winding
diameter.
[0108] Accordingly, in the present invention, depend-
ing upon the pieces of section movement amount infor-
mation that are set, the kickback amounts that are deter-
mined for the corresponding sections may differ com-
pletely from each other (the switching points may not be
continuously provided). In this case, the range of the
winding diameter based on the pieces of boundary value
information for the corresponding sections in the move-
ment amount related information is set such that, in de-
fining the sections, the winding diameters serving as the
boundary values (the switching points) that are set for
defining the sections are included in only one of the sec-
tions that are in front and behind the switching point. How-
ever, even if, as in the embodiment, the kickback
amounts that are determined on the basis of the pieces
of the section movement amount information that are set
for two continuous sections are continuous at the switch-
ing point, the winding diameter for the switching point
may be included in either one of the preceding section
and the following section. Incidentally, in the example
shown in Fig. 7, a winding diameter that is set as a bound-
ary value is included in a section at a side of the smaller
winding diameter of the sections that are in front of and
behind the boundary value. However, instead, the wind-
ing diameter may be included in only the section at a side
of the larger winding diameter.
[0109] On the basis of this, in this example, the pieces
of section movement amount information are set such
that the kickback amounts that are determined for the
corresponding sections are constant, that is, such that
the kickback amounts = a constant value. The value that
is set in the section movement amount information as a
kickback amount that is a constant in the corresponding
section is a value that is an intermediate value of the
desired kickback amounts for the winding diameters for
the corresponding points (the starting point P1, the
switching points P2a, P2b, P2c, and P2d, and the final
point P3). More specifically, for example, the section
movement amount information that is set for the section

β2 is set to a value that is intermediate between the de-
sired kickback amount for the winding diameter for the
switching point P2a that defines the section β2 and the
desired kickback amount for the winding diameter for the
switching point P2c.
[0110] Figs. 8A and 8B illustrate setting examples of
the pieces of section movement amount information in
the example shown in Fig. 7. In this example, the pieces
of section movement amount information are set in the
form of databases. Incidentally, in this example, as in the
embodiment, the kickback operation is performed as a
result of reversely rotationally driving and forwardly rota-
tionally driving the warp beam 2 and the surface roller 6,
and the forward rotation amount of the warp beam 2 and
the forward rotation amount of the surface roller 6, re-
sulting from the forward rotational driving of the warp
beam 2 and the forward rotational driving of the surface
roller 6, are fixed values. Therefore, the databases are
provided for determining the final reverse rotation
amounts of the cloth fell-fell displacing members (the
warp beam 2 and the surface roller 6) that are determined
on the basis of the pieces of section movement amount
information that have been set as the computing expres-
sions in the embodiment; and the final reverse rotation
amounts (constant values) are set for the corresponding
sections.
[0111] More specifically, the databases are such that
the final reverse rotation amounts corresponding to the
sections are set for the corresponding sections from the
starting point P1 to the ending point P3 of the range of
the winding diameter (that is, the sections α2, β2, γ2, δ2,
and ε2) in the example shown in Fig. 7). The databases
are set for the warp beam 2 and the surface roller 6. For
example, as shown in Figs. 8A and 8B, the databases
are set on set screens of a tabular type that are provided
with input boxes for the final reverse rotation amounts
for each section.
[0112] In the example shown in Figs. 8A and 8B, Fig.
8A shows the set screen for inputting and setting the final
reverse rotation amounts of the warp beam 2, and Fig.
8B shows the set screen for inputting and setting the final
reverse rotation amounts of the surface roller 6. Inciden-
tally, the display of the range of the winding diameter for
each section (such as 90 ≥ Dx > 83 (in cm)) is a display
based on, for example, a set boundary value. In addition,
for example, the setting screens are generated by the
input setting device 25 described in the embodiment, and
the final reverse rotation amounts are input (set) in the
corresponding input boxes at the input setting device 25.
[0113] Further, in this example, as in the embodiment,
each database is such that the final reverse rotation
amounts are set for time ranges in terms of the passage
of the stoppage time t of the loom 1. More specifically,
as shown in Figs. 8A and 8B, each setting screen in-
cludes the input boxes for three time ranges, t < 5 (min-
utes), 5 ≤ t < 15 (minutes), and t ≥ 5 (minutes), and is
such that, by setting the final reverse rotation amounts
in the corresponding input boxes, the databases include
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the final reverse rotation amounts that are set in corre-
spondence with the set time ranges for the corresponding
sections.
[0114] Similarly to the computing expressions accord-
ing to the embodiment, the databases that have been set
in this way are stored in the storage unit. Then, for each
point in time the loom 1 is restarted after stopping the
loom 1 during weaving, for example, the controlling unit
28 according to the embodiment determines the kickback
amount on the basis of the detection value Dx of the
winding diameter and the actual stoppage time t of the
loom 1 by reading out from the databases stored in the
storage unit the final reverse rotation amount of the warp
beam 2 and the final reverse rotation amount of the sur-
face roller 6 in accordance with the section in which the
detection value Dx of the winding diameter is included
and the actual stoppage time t.
[0115] Incidentally, by reading out from the storage unit
the final reverse rotation amount of the warp beam 2 and
the final reverse rotation amount of the surface roller 2
in this way, the final reverse rotation amount of the warp
beam 2 and the final reverse rotation amount of the sur-
face roller 2 are determined as in the case where they
are determined by using the interpolation expression ac-
cording to the embodiment. Accordingly, as in the em-
bodiment, on the basis of the determined final reverse
rotation amounts and the forward rotation amount of the
warp beam 2 and the forward rotation amount of the sur-
face roller 6, which are stored as fixed values in the stor-
age unit, the reverse rotation amount of the warp beam
2 and the reverse rotation amount of the surface roller 6
may be determined by using the addition expression
stored in the storage unit. On the basis of this, by driving
the warp beam 2 and the surface roller 6, which are cloth-
fell displacing members, in accordance with the deter-
mined reverse rotation amounts and the forward rotation
amounts that have been set as fixed values, the kickback
operation is performed.
[0116] As described above, in terms of facilitating the
setting of the information regarding the kickback amount
(the movement amount of the cloth fell CF), it is desirable
that the kickback amount that is determined be constant.
It is assumed that in many cases, the kickback amount
can be made constant in this way for the final section.
Therefore, in the present invention, it is desirable that,
regarding the pieces of section movement amount infor-
mation that are set for the corresponding sections, at
least the section movement amount information that is
set for the final section be determined such the kickback
amount that is determined is constant.
[0117] On the basis of this, in the examples shown in
Figs. 7, 8A, and 8B, the case in which the kickback
amounts can be made constant in all of the sections is
described in relation to the setting of the pieces of section
movement amount information for the corresponding
sections. However, as mentioned above, whether or not
the kickback amount can be made constant depends up-
on, for example, the type of warp W and the quality re-

quired of a fabric that is woven. Therefore, in the present
invention, an example of the case in which at least the
section movement amount information that is set for the
final section is determined such that the kickback amount
that is determined is constant is not limited to the exam-
ples shown in Figs. 7, 8A, and 8B. A case in which the
pieces of section movement amount information that are
set for part of all of the sections and that are continuous
with the final section or with a section at a side of the
smaller winding diameter, including the final section, is
also included in the case in which the kickback amount
that is determined is determined so as to be constant. In
this case, regarding the sections in which the winding
diameters are large excluding some of the sections, the
pieces of section movement amount information are de-
termined in the form of computing expressions such that
the kickback amounts change as the winding diameters
change as in the embodiment.
[0118] In the examples shown in Figs. 7, 8A, and 8B,
the kickback amounts that are determined on the basis
of the pieces of section movement amount information
that have been set for the corresponding sections are
constant in the corresponding sections regardless of the
winding diameters; and the pieces of section movement
amount information are set such that the kickback
amounts that are determined are larger for sections in
which the winding diameters are smaller. As a result, the
kickback amounts that are determined for the corre-
sponding sections are completely different from each oth-
er (that is, there is no continuity between the switching
points). Therefore, as described above, the pieces of
boundary value information for the corresponding sec-
tions are set such that the winding diameter, which is a
boundary value, is included in only one of the preceding
and following sections. Accordingly, the present inven-
tion includes the case in which the kickback amounts that
are determined for the corresponding sections are com-
pletely different from each other, in which case the pieces
of boundary value information are each set such that the
boundary value (the switching value) that defines the cor-
responding section is included in only one of the preced-
ing and following sections.
[0119] However, in this case, regarding the case in
which the kickback amounts that are determined for the
corresponding sections are completely different from
each other, as described above, the determination of the
pieces of movement amount information are not limited
to the case in which they are determined such that the
kickback amounts are constant. The determination also
includes the case in which they are determined such that
the kickback amounts that are determined change as the
winding diameters change in the corresponding sections
as in the embodiment (that is, the case in which they are
determined in the form of computing expressions).
[0120] That is, in the case of the embodiment, the piec-
es of section movement amount information (computing
expressions) are determined for the corresponding sec-
tions on the basis of the desired kickback amounts for
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the boundary values (switching points). Therefore, the
pieces of section movement amount information are
changed each time a fabric that is woven in the loom is
changed and the weaving conditions change. In the ex-
ample shown in Fig. 7 (the case in which the pieces of
section movement amount information are set such that
the kickback amounts are constant), when the difference
between the desired kickback amount for the starting
point and the desired kickback amount for the ending
point in each section becomes large due to the change
in the weaving conditions described above, the difference
between the desired kickback amount near the starting
point and the kickback amount that is determined on the
basis of the piece of section movement amount informa-
tion, and the difference between the desired kickback
amount near the ending point and the kickback amount
that is determined on the basis of the piece of section
movement amount information becomes large. As a re-
sult, the probability with which the difference is no longer
allowable in terms of the quality of a fabric is increased.
Therefore, the probability with which the section move-
ment amount information needs to be changed is in-
creased.
[0121] In contrast, instead of setting the pieces of sec-
tion movement information such that the kickback
amounts that are determined are as close as possible to
the desired kickback amounts (such that there is conti-
nuity between the switching points) as in the embodi-
ment, the pieces of section movement information may
each be set such that, compared to the case in which the
kickback amounts are set so as to be constant, the dif-
ference between the kickback amount that is determined
and the desired kickback amount is small in the entire
corresponding section. This makes it possible to reduce
the frequency with which the pieces of section movement
amount information are changed when the weaving con-
ditions change. As a result, such a setting may also be
considered. Even in this case, the boundary value infor-
mation is set such that the boundary value that defines
the corresponding section is set so as to be included in
only one of the preceding and following sections. In this
case, the pieces of section movement amount informa-
tion are each set in the form of a computing expression
as in the embodiment.

(3) Regarding the rotational driving of the warp beam
2 and the surface roller 6, which are cloth-fell dis-
playing members for performing kickback operation,
in the embodiment, the warp beam 2 and the surface
roller 6 are reversely driven, and then they are for-
wardly rotationally driven in response to each other
at the same time. However, in the present invention,
the rotational driving mode of the warp beam 2 and
the surface roller 6 when the cloth-fell displacing
members are the warp beam 2 and the surface roller
6 are not limited to the mode according to the em-
bodiment. The rotational driving mode may be the
reverse of that described above. That is, the warp

beam 2 and the surface roller 6 may be forwardly
rotationally driven first, and then, may be reversely
driven.

[0122] The kickback operation in the present invention
is not limited to an operation in which the warp beam 2
and the surface roller 6 are rotationally driven at the same
time. The kickback operation in the present invention may
be an operation in which the warp beam 2 and the surface
roller 6 are rotationally driven in a preset order. For ex-
ample, the kickback operation may be performed such
that, in the mode in which the warp beam 2 and the sur-
face roller 6 are reversely rotationally driven and then
forwardly rotationally driven as in the embodiment, after
reversely rotationally driving the warp beam 2, the sur-
face roller 6 is reversely rotationally driven, and then the
warp beam 2 is forwardly rotationally driven and then the
surface roller 6 is lastly forwardly rotationally driven. Al-
ternatively, the kickback operation may be performed
such that after reversely rotationally driving the surface
roller 6, the warp beam 2 is reversely rotationally driven,
and then the surface roller 6 is forwardly rotationally driv-
en and then the warp beam 2 is lastly forwardly rotation-
ally driven.
[0123] Further, in the mode in which the warp beam 2
and the surface roller 6 are forwardly rotationally driven
and then reversely rotationally driven, similarly, the warp
beam 2 and the surface roller 6 may be rotationally driven
in a preset order. Even in this case, the order in which
the warp beam 2 and the surface roller 6 are rotationally
driven may be in the reverse order.
[0124] In the embodiment, with the frictional resistanc-
es assumed as being substantially constant regardless
of changes in the winding diameter, the forward rotation
amount of the warp beam 2 and the forward rotation
amount of the surface roller 6 during kickback operation
are set as fixed values in the pieces of section movement
amount information. However, as mentioned above,
since the contact area between the warp W and the guide
roller 3 changes when the winding diameter changes,
strictly speaking, the frictional resistances change due
to changes in the winding diameter. Therefore, the for-
ward rotation amount of the warp beam 2 and the forward
rotation amount of the surface roller 6 are not limited to
fixed values, so that the forward rotation amount of the
warp beam 2 and the forward rotation amount of the sur-
face roller 6 may be changed in accordance with a
change in the winding diameter so as to be in correspond-
ence with the magnitudes of the frictional resistances that
change in accordance with changes in the winding diam-
eter. Incidentally, the forward rotation amount of the warp
beam 2 and the forward rotation amount of the surface
roller 6 in this case may be determined in the same way
the reverse rotation amount of the warp beam 2 and the
reverse rotation amount of the surface roller 6 are deter-
mined. In this case, the computing expressions are set
in the pieces of section movement amount information.
[0125] In the embodiment, regarding the kickback op-
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eration, in order to move the cloth fell CF so as to over-
come the frictional resistances, the cloth fell CF is tem-
porarily considerably moved towards the warp left-off
side. However, when the frictional resistances are so
small as to be negligible due to the type of warp W and
fabric to be woven, in the kickback operation, the cloth
fell CF need not be moved in such a way. Instead, the
cloth fell CF may be moved directly to the target position,
that is, the cloth fell CF may be moved to the target po-
sition by only reversely rotationally driving the warp beam
2 and the surface roller 6. In this case, the reverse rotation
amounts thereof correspond to the final reverse rotation
amounts of the warp beam 2 and the surface roller 6.
That is, only the reverse rotation amounts are set in the
pieces of section movement amount information.

(4) In the embodiment, the warp beam 2 and the
surface roller 6 are used as cloth-fell displacing
members, and the kickback operation is performed
by rotationally driving the warp beam 2 and the sur-
face roller 6. However, in the weaving bar preventing
apparatus according to the present invention, the
kickback operation may be performed by rotationally
driving only one of the warp beam 2 and the surface
roller 6, that is, only one of the warp beam 2 and the
surface roller 6 may be a cloth-fell displacing mem-
ber.

[0126] On the basis of this, in the embodiment, when
the warp beam 2 and the surface roller 6 are used as
cloth-fell displacing members, the section movement
amount information, which is information regarding the
kickback amount (the movement amount of the cloth fell
CF), is set as information regarding the driving amounts
(the forward rotation amounts and the reverse rotation
amounts) of the warp beam 2 and the surface roller 6.
[0127] More specifically, although the cloth fell CF is
moved by moving the warp W and/or the cloth F, the
movement amount of the warp W and/or the movement
amount of the cloth F does not become the kickback
amount as it is. Therefore, it is desirable to, after deter-
mining the movement amount of the warp W and/or the
movement amount of the cloth F required to move the
cloth fell CF up to the target position, set the section
movement amount information so as to move the warp
W and/or the cloth F by the corresponding movement
amount. On the basis of this, in this case, the warp W
and the cloth F are moved by rotationally driving the warp
beam 2 and the surface roller 6, it is the warp beam 2
and the surface roller 6 that are directly driven, and the
set information in the loom is used to control the driving
of the objects that are driven. Therefore, in the embodi-
ment, the section movement amount information is set
as information regarding the driving amounts of the warp
beam 2 and the surface roller 6, which are cloth-fell dis-
placing members that move the warp W and the cloth F,
the information including, for example, the final reverse
rotation amounts for the corresponding points, the com-

puting expressions that are determined on the basis of
the final reverse rotation amounts, and the forward rota-
tion amounts as fixed values).
[0128] It is easier to determine the set values, etc.,
when the set values, etc., are set as the movement
amounts of the warp W and the cloth F that are directly
related to the kickback amounts. The driving amounts
(rotation amounts) of the warp beam 2 and the surface
roller 6 and the movement amounts of the warp W and
the cloth F predeterminately correspond with each other.
Therefore, in the embodiment, while the section move-
ment amount information that is set is set as information
regarding the driving amounts of the cloth-fell displacing
members, the information that is actually set is not infor-
mation regarding the driving amounts (the rotation
amounts) as control amounts of the warp beam 2 and
the surface roller 6, but as information regarding the
movement amounts of the warp W and the cloth F (units
in mm) as alternative values of the driving amounts.
[0129] However, in the prevent invention, when the
warp beam 2 and/or the surface roller 6 is used as a cloth-
fell displacing member, the information that is set as the
section movement amount information is not limited to
information regarding the movement amount of the warp
W and/or the movement amount of the cloth F as in the
embodiment, and, thus, may be information regarding
the driving amounts (the rotation amounts) as the control
amount of the warp beam 2 and/or the control amount of
the surface roller 6. When the information regarding the
driving amount of the warp beam 2 and/or the driving
amount of the surface roller 6 is set as the section move-
ment amount information, the information that is set may
be set as information regarding the rotation amount of
the warp beam 2 and/or the rotation amount of the surface
roller 6, or may be information regarding the driving
amount of the let-off motor M3 and/or the driving amount
of the take-up motor M2, the let-off motor M3 serving as
driving means that drives the warp beam 2 and the take-
up motor M2 serving as driving means that drives the
surface roller 6.
[0130] When the information regarding the movement
amount of the warp W and/or the movement amount of
the cloth F is set as the section movement amount infor-
mation as in the embodiment, the information that is set
is not limited to information regarding the movement
amount of the warp W and/or the movement amount of
the cloth F in units of "mm" in the embodiment. For ex-
ample, the information that is set may be set as informa-
tion regarding the movement amount of the warp W and
the movement amount of the cloth F in one unit that is
equivalent to the movement amount of the warp W and
the movement amount of the cloth F in one weaving cycle.
Incidentally, when information other than the information
described above regarding the driving amount of the let-
off motor M3 and/or the driving amount of the take-up
motor M2 is set as the section movement amount infor-
mation, this information may be information for controlling
the driving of the let-off motor M3 and/or the driving of
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the take-up motor M2 on the basis of the driving amount
of the let-off motor M3 and/or the driving amount of the
take-up motor M2 that is determined by the controlling
unit on the basis of the rotation amount of the warp beam
2 and/or the rotation amount of the surface roller 6 and
the movement amount of the warp W and/or the move-
ment amount of the cloth F, determined on the basis of
the winding diameter when the loom 1 is stopped.
[0131] Further, when, as mentioned above, instead of
the information regarding the driving amounts of the
cloth-fell displacing members, information regarding the
movement amounts of objects (in the embodiment, the
warp W and the cloth F) that move as a result of driving
the cloth-fell displacing members is set as the section
movement amount information, the information that is set
as the section movement amount information is not lim-
ited to information set as the information regarding the
movement amount of the warp W and the movement
amount of the cloth F required to move the cloth fell CF
up to the target position, and, thus, may be set as infor-
mation regarding the movement amount of the cloth fell
CF itself. In addition, in this case, the information that is
set may be information for driving the warp beam 2 and
the surface roller 6 on the basis of, for example, the move-
ment amount of the warp W and/or the movement amount
of the cloth F or the driving amount of the warp beam 2
and/or the driving amount of the surface roller 6, the
movement amounts and the driving amounts being de-
termined by the controlling unit on the basis of the move-
ment amount of the cloth fell CF (the kickback amount)
determined on the basis of the winding diameter when
the loom 1 is stopped, and corresponding to the kickback
amount.

(5) The weaving bar preventing apparatus according
to the present invention is not limited to an apparatus
that performs a kickback operation by rotationally
driving the warp beam 2 and/or the surface roller 6
as mentioned above, that is, is not limited to an ap-
paratus in which the warp beam 2 and/or the surface
roller 6 is used as a cloth-fell displacing member. For
example, the weaving bar preventing apparatus may
be an apparatus that performs a kickback operation
by displacing the tension roller 4 and the guide roller
3, upon which the warp W is wound, or by displacing
the guide roller 5, upon which the cloth F is wound.
In this case, the tension roller 4 and the guide roller
3, and the guide roller 5 are used as cloth-fell dis-
placing members. A structure for displacing the ten-
sion roller 4, the guide roller 3, and the guide roller
5 in this case may use, for example, an actuator,
such as an air cylinder, as a driving device. In this
case, a controlling device for controlling the driving
of the driving device is included among driving con-
trolling devices of the weaving bar preventing appa-
ratus according to the present invention.
(6) In the weaving bar preventing apparatus accord-
ing to the embodiment, the set values included in the

movement amount related information are directly
input and set from the input screen 40 of the input
setting device 25 of the loom 1. However, the set
values included in the movement amount related in-
formation are not limited to those that are directly
input and set from the input screen 40, and, thus,
may be, for example, those input and set by reading
in from the input setting device 25 the set values
stored in an external storage medium, such as a
memory card.

[0132] Further, in the weaving bar preventing appara-
tus according to the embodiment, as the winding-diam-
eter detecting device for determining the winding diam-
eter of the warp W wound around the warp beam 2, a
structure that uses the non-contact distance sensor 10
is used. However, the winding-diameter detecting device
of the weaving bar preventing apparatus according to the
present invention is not limited to the device having such
a structure, and, thus, may be any publicly known wind-
ing-diameter detecting device. For example, the winding-
diameter detecting device may be a device that uses a
member that contacts a surface of the warp W, wound
around the warp beam 2, and whose contact state is
maintained, to determine the winding diameter by detect-
ing, by using a sensor or the like, the position of the mem-
ber that changes as the winding diameter changes (is
reduced). The winding-diameter detecting device is not
limited to a device, such as that mentioned above, that
is formed so as to directly determine the winding diameter
by using the sensor, and, thus, may be a device that is
formed so as to indirectly determine the winding diameter
by computation based on the rotation amount of the let-
off motor M3 or the rotation amount of the warp beam 2
per unit time during the weaving.
[0133] The present invention is not limited to the em-
bodiment and examples described above, and may be
modified as appropriate within a range that does not de-
part from the gist of the present invention.

Claims

1. A weaving bar preventing method of a loom (1), in
which, when the loom (1) is started, a cloth-fell dis-
placing member that contributes to moving of a cloth
fell (CF) of a cloth (F) is driven to move the cloth fell
(CF) towards a warp let-off side, the method com-
prising:

previously storing movement amount related in-
formation in the loom (1), the movement amount
related information being information for deter-
mining movement amounts of the cloth fell (CF),
the movement amount related information in-
cluding boundary value information and pieces
of section movement amount information, the
boundary value information being related to one
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or more boundary values that divide into two or
more sections a range of winding diameter of a
warp (W) wound around a warp beam (2), the
range being from when the warp (W) is fully
wound around the warp beam (2) to when the
warp (W) is completely consumed in relation to
the winding diameter, the pieces of section
movement amount information being been set
for the sections formed by dividing the range,
being related to the movement amounts, and
being determined such that the movement
amount or movement amounts are larger for the
section or sections in which the winding diame-
ter is smaller; and
driving the cloth-fell displacing member on the
basis of the winding diameter for a point in time
the loom (1) is started and the movement
amount information.

2. The weaving bar preventing method of the loom (1)
according to Claim 1, wherein the pieces of section
movement amount information of the movement
amount related information are determined such that
the movement amount in at least the section includ-
ing the winding diameter for a point in time the warp
(W) is completely consumed is constant.

3. A weaving bar preventing apparatus of a loom (1),
which, when the loom (1) is started, causes a cloth-
fell displacing member that contributes to moving of
a cloth fell (CF) of a cloth (F) to be driven to move
the cloth fell (CF) towards a warp let-off side, the
weaving bar preventing apparatus comprising:

a winding-diameter detecting device that deter-
mines a winding diameter of a warp (W) wound
around a warp beam (2);
a storage unit (26) that stores movement amount
related information that is information for deter-
mining movement amounts of the cloth fell (CF),
the movement amount related information in-
cluding boundary value information and pieces
of section movement amount information, the
boundary value information being related to one
or more boundary values that divide into two or
more sections a range of the winding diameter
that is from when the warp (W) is fully wound
around the warp beam (2) to when the warp (W)
is completely consumed in relation to the wind-
ing diameter, the pieces of section movement
amount information being been set for the sec-
tions formed by dividing the range, being related
to the movement amounts, and being deter-
mined such that the movement amount or move-
ment amounts are larger for the section or sec-
tions in which the winding diameter is smaller;
and
a driving controlling device that controls driving

of the cloth-fell displacing member, the driving
controlling device controlling the driving of the
cloth-fell displacing member on the basis of the
winding diameter for a point in time the loom (1)
is started and the movement amount related in-
formation stored in the storage unit (26), the
winding diameter for the point in time the loom
(1) is started determined by the winding-diame-
ter detecting device.

4. The weaving bar preventing apparatus of the loom
(1) according to Claim 3, wherein the pieces of sec-
tion movement amount information of the movement
amount related information are determined such that
the movement amount in at least the section includ-
ing the winding diameter for a point in time the warp
(W) is completely consumed is constant.
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