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(54) START RESTRICTION METHOD AND DEVICE OF PILE LOOM

(57) A start restriction method of a pile loom (1) from
which an operator removes a defective yarn when a
weft-insertion failure occurs includes previously storing
a start reverse-rotation number set so that a same nu-
merical value as a pile step is assigned to a loose pick
and a first fast pick included in pile picks, and 1 is as-
signed to second and later fast picks; when a weft-inser-
tion failure occurs, reading from the start reverse-rotation
number and storing as a current value, a numerical value
corresponding to the pile pick with the failure; updating
the current value by adding 1 (subtracting 1) every time
when a rotational angle of a main shaft (24) passes 0°
by forward (reverse) rotation of the main shaft through a
subsequent motion of the loom; and inhibiting start of the
loom by an operation on an operation button (26) until
the current value becomes 0.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a start restric-
tion method and a start restriction device of a pile loom
in which a one-pile formation cycle consisting of a plurality
of loom cycles is constituted of a pile pattern consisting
of pile picks including a loose pick and a fast pick, the
loom being configured to form a pile by changing relative
positions of a beating position and a cloth-fell position in
accordance with the pile pattern in each pile step included
in the one-pile formation cycle, an operator removing a
defective yarn from the loom when a weft-insertion failure
occurs.
[0002] The term "pile pick" is a general term of so-
called loose pick and fast pick that are performed for form-
ing a pile by a pile loom.
[0003] Moreover, regarding the term "pile pattern", one
pile is formed through at least two loose picks and at least
one fast pick to be performed after the loose picks. Based
on this, the term "pile pattern" is a combination of the
number of loose picks and the number of fast picks. For
example, when one pile is formed through two-time loose
picks (L) and one-time fast pick (F), the pile pattern is a
combination of 2L and 1F and is expressed as "2L-1F".
[0004] Furthermore, the term "one-pile formation cy-
cle" is a loom cycle in which one repetition of a pile pattern
consisting of a plurality of pile picks as described above
is executed (completed). Each pile pick is performed in
one loom cycle, and hence the number of one-pile for-
mation cycle (the number of cycle) corresponds to the
number of loom cycles for the total number of pile picks
in a pile pattern. Thus, for example, when the pile pattern
is the 2L-1F, the one-pile formation cycle corresponds to
three loom cycles.
[0005] Furthermore, the term "pile step" is a phase on
a loom cycle basis in the one-pile formation cycle, and
the phase (ordinal number) is expressed by a step
number.

2. Description of the Related Art

[0006] When a weft-insertion failure occurs during
weaving in a loom, the loom stops. Then, a recovery work
including removal of a weft causing the weft-insertion fail-
ure (hereinafter, referred to as "defective weft") is per-
formed. In the recovery work, for example, the defective
weft woven into a woven cloth is removed from the cloth
fell and the loom is restarted. The recovery work is sim-
ilarly applied to a pile loom. In the case of the pile loom,
when only the defective weft is removed and the loom is
restarted, a defect (hereinafter, referred to as "missing
of pile") may occur in a woven pile fabric. Specifically, in
a case where a weft-insertion failure occurs during weft
insertion in one of loom cycles of second and later loose

picks and a first fast pick, if only the defective weft is
removed and the loom is restarted, the holding force of
the weft for the formed pile or the pile to be formed next
decreases. A pile warp is pulled to a let-off side by sub-
sequent weaving, and missing of a pile occurs. Thus, in
the above-described case, it is necessary to remove the
defective weft and in addition all wefts inserted in loom
cycles of previous loose picks of the one-pile formation
cycle in the recovery work.
[0007] In a case of a loom configured to automatically
remove such a weft, no trouble arises. In contrast, in a
case of a loom in which an operator performs the recovery
work such as removal of a defective weft, the operator
may forget removal of other wefts to be removed, may
remove only the defective weft, and may restart the loom.
In such a case, the woven fabric may involve missing of
a pile as described above. Owing to this, as a technology
that prevents restart of a loom while such wefts to be
removed remain, there is a technology disclosed in Jap-
anese Unexamined Patent Application Publication No.
7-126961 (hereinafter, referred to as "related art").
[0008] The related art inhibits start of a loom from a
loom cycle of a second loose pick or a loom cycle of a
first fast pick following the loose pick when the loom is
to be restarted after the loom is stopped due to a weft-
insertion failure, to prevent missing of a pile as described
above.
[0009] The related art can handle only a case of pile
pattern of "2L-1F" or "2L-2F" like a case disclosed in the
related art, that is, a case of two loom cycles of loose
picks; however, cannot handle the other pile patterns.
[0010] Specifically, regarding the types of pile fabrics
expected to be woven by a certain pile loom are typically
three or more types rather than the above-described two
types. Three or more types of pile fabrics likely include
fabrics woven with a pile pattern set to include loose picks
of three or more loom cycles. Regarding this, for example,
there is expected a case where a pile pattern includes
loose picks of three loom cycles and a weft-insertion fail-
ure occurs during weft insertion of a first fast pick. In this
case, if an operator removes only a defective weft and
intends to restart the loom, the state of the loom at the
time point of restart is a loom cycle of a third loose pick.
[0011] With the related art, only a situation is expected
in which restart is inhibited in the loom cycle of the second
loose pick among loose picks. In the above-described
case, the loom may be restarted. In this case, missing of
a pile as described above may occur.
[0012] Moreover, in the pile loom expected to weave
pile fabrics of three or more types as described above,
the number of pile patterns set in the pile loom is the
number corresponding to expected pile weaving. In this
case, when restart is intended to be inhibited as de-
scribed above based on the related art, the preparation
for the inhibition of restart requires great efforts and time.
[0013] Specifically, in the related art, pile steps (loose
pick of step number 2 and fast pick of step number 3)
that are included in the pile pattern and in which restart
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of the loom is inhibited are set in advance in a program
of a loom control computer, thereby inhibiting restart in
the loom cycles of the pile steps. That is, the related art
requires setting of all pile steps in which restart is inhibited
for each pile pattern. Thus, when weaving of three or
more types of pile fabrics is expected as described above,
the number of pile patterns corresponding to the types
of pile fabrics expected to be woven is set in the pile loom
as a matter of course. The pile steps in which restart is
inhibited have to be set in advance for all pile patterns to
be set. In addition, in the related art, the setting is per-
formed on the program of the loom control computer, that
is, the setting requires modification of the program. Thus,
in this case, when restart of the pile loom is intended to
be inhibited based on the related art, the setting (prepa-
ration) for the inhibition of restart of the pile loom requires
great efforts and time.

SUMMARY OF THE INVENTION

[0014] The present invention is made in light of the
above-described situations, and an object of the present
invention is to provide a start restriction method and a
start restriction device each of which prevents occur-
rence of missing of a pile caused by an operational error
of an operator and that facilitate setting for inhibiting re-
start in a loom cycle of a specific pile pick even when
weaving for a pile fabric is performed by using a pile pat-
tern including loose picks of three or more loom cycles
in the pile loom described in the Field of the Invention.
[0015] The present invention presupposes a pile loom
from which an operator removes a defective yarn when
a weft-insertion failure occurs. In the pile loom, a one-
pile formation cycle consisting of a plurality of loom cycles
is constituted of a pile pattern consisting of pile picks
including a loose pick and a fast pick. The pile loom forms
a pile by changing relative positions of a beating position
and a cloth-fell position in accordance with the pile pattern
in each pile step included in the one-pile formation cycle.
[0016] Based on the presupposition, a start restriction
method of the pile loom according to the present invention
includes previously storing a start reverse-rotation
number being set so that a same numerical value as the
pile step is assigned to the loose pick and a first fast pick,
which is a first one of the fast pick, included in the pile
picks, the start reverse-rotation number being set so that,
when the pile pattern includes a plurality of the fast picks,
1 is assigned to second and later ones of the fast picks;
when a weft-insertion failure occurs during weaving,
reading, from the start reverse-rotation number, a numer-
ical value corresponding to the pile pick of a loom cycle
in which the weft-insertion failure occurs, and storing the
read numerical value as a current value; updating the
stored current value by adding 1 thereto every time when
a rotational angle of a main shaft of the loom passes 0°
by forward rotation of the main shaft through a subse-
quent motion of the loom, and updating the stored current
value by subtracting 1 therefrom every time when the

rotational angle of the main shaft passes 0° by reverse
rotation of the main shaft through the subsequent motion
of the loom; and inhibiting start of the loom by an oper-
ation on an operation button until the updated current
value becomes 0.
[0017] Moreover, in the start restriction method of the
pile loom according to the present invention, a start al-
lowable section that is determined as a range of rotational
angles of the main shaft in a loom cycle of the fast pick
may be previously set, and the start of the loom by the
operation on the operation button at a rotational angle of
the main shaft outside the start allowable section may be
inhibited.
[0018] A start restriction device of a pile loom according
to the present invention includes a first memory unit, a
second memory unit, an arithmetic unit, and a start con-
trol unit as described below. The first memory unit pre-
viously stores a start reverse-rotation number being set
so that a same numerical value as the pile step is as-
signed to the loose pick and a first fast pick, which is a
first one of the fast pick, included in the pile picks, the
start reverse-rotation number being set so that, when the
pile pattern includes a plurality of the fast picks, 1 is as-
signed to second and later ones of the fast picks. The
second memory unit stores a numerical value as a current
value, the numerical value being read from the start re-
verse-rotation number stored in the first memory unit up-
on generation of a detection signal of a weft-insertion
failure, the numerical value corresponding to the pile pick
of a loom cycle in which the weft-insertion failure occurs.
The arithmetic unit updates the current value stored in
the second memory unit by adding 1 thereto every time
when a rotational angle of a main shaft of the loom passes
0° by forward rotation of the main shaft through a motion
of the loom, and updates the current value by subtracting
1 therefrom every time when the rotational angle of the
main shaft passes 0° by reverse rotation of the main shaft
through the motion of the loom. The start control unit
monitors the updated current value and inhibits start of
the loom by an operation on an operation button until the
current value becomes 0.
[0019] Moreover, in the start restriction device of the
pile loom according to the present invention, the first
memory unit may store a start allowable section that is
determined as a range of rotational angles of the main
shaft in a loom cycle of the fast pick, and the start control
unit may inhibit the start of the loom by the operation on
the operation button at a rotational angle of the main shaft
outside the start allowable section.
[0020] Even for a pile loom that performs pile weaving
by using a pile pattern including loose picks of three or
more loom cycles, the present invention realizes inhibi-
tion of start of the loom in the loom cycles of all loose
picks when the pile loom is restarted after the loom stops
due to occurrence of a weft-insertion failure. Specifically,
for a pile pattern in which the numbers of loose picks and
fast picks are not limited, setting of assigning a numerical
value (start reverse-rotation number) to each pile step is
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performed, and start of the loom is inhibited in relation
with the start reverse-rotation number and a forward/re-
verse rotational operation number of a main shaft in a
predetermined period (more specifically, the forward/re-
verse rotational operation number of the main shaft in a
period from a time point at which a weft-insertion failure
is detected to a time point at which the loom is rotated
reversely in a loom cycle in which a defective weft is
removed and the loom can be started).
[0021] Based on this, the setting for the inhibition of
start of the loom (the setting of the start reverse-rotation
number) according to the present invention is performed
such that the same numerical value as the pile step is
assigned to the loose pick and the first fast pick, and also
when the pile pattern includes a plurality of the fast picks,
1 is assigned to second and later ones of the fast picks.
Accordingly, with the present invention, individual setting
on pile steps for inhibiting restart of each pile pattern is
not required unlike the related art, and hence the efforts
and time for the setting (preparation) work can be re-
duced. Thus, with the present invention, even for a pile
loom that performs pile weaving by using a pile pattern
including loose picks of three or more loom cycles, the
present invention can realize the inhibition of start of the
loom without great efforts and the like on the setting
(preparation).
[0022] Moreover, in the present invention, the start al-
lowable section is previously determined as the range of
the rotation angles of the main shaft (hereinafter, referred
to as "crank angle"), and restart is inhibited at a crank
angle outside the start allowable section. This prevents
occurrence of a situation in which weft insertion is not
performed normally immediately after restart.
[0023] Specifically, in a normal loom, weft insertion im-
mediately after start may not be performed normally de-
pending on the crank angle at which the loom is started.
In other words, the loom is required to be started in a
state in which the crank angle is a rotational angle (here-
inafter, referred to as "weft-insertion allowable angle")
within an angular range in which weft insertion is normally
performed. Thus, according to the present invention, the
loom is brought into a state of a loom cycle in which restart
is allowable (a loom cycle in which the current value be-
comes 0) by a forward/reverse rotation operation (here-
inafter, referred to as "restart preparation operation") of
the loom (main shaft) directed to restart after a defective
weft is detected. In the loom, the crank angle at the time
point of restart is required to be the weft-insertion allow-
able angle in the loom cycle in which the restart is allow-
able.
[0024] However, in the reverse-rotation operation of
the main shaft toward the crank angle at which restart is
finally performed in the restart preparation operation, an
operational error of an operator may stop the reverse-
rotation operation in a state in which the crank angle is
other than the weft-insertion allowable angle although
being in the loom cycle in which the current value is 0. If
the loom is restarted in this state, the above-described

situation in which weft insertion is not normally performed
may occur.
[0025] In contrast, the first memory unit previously
stores, as the start allowable section, the rotational range
in which weft insertion is normally performed, and the
start control unit inhibits start from the rotational angle of
the main shaft outside the start allowable section. Ac-
cordingly, the situation in which weft insertion is not nor-
mally performed immediately after restart due to an op-
erational error such as one described above can be pre-
vented from occurring.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

Fig. 1 is an explanatory diagram illustrating an ex-
ample of a pile loom to which the present invention
is applied;
Fig. 2 is an explanatory diagram illustrating an ex-
ample of a pattern setting screen for inputting and
setting weaving patterns set according to the present
invention;
Fig. 3 is a block diagram illustrating an example of
a start restriction device of the pile loom of the
present invention;
Fig. 4 is a table describing an example of setting of
start reverse-rotation numbers corresponding to a
plurality of pile patterns;
Fig. 5 is an explanatory diagram illustrating workings
of the pile loom when removal of a weft and an op-
eration of the loom are performed by a correct pro-
cedure;
Fig. 6 is an explanatory diagram illustrating workings
of the pile loom when an operation button is operated
by a wrong procedure; and
Fig. 7 is a block diagram illustrating an embodiment
obtained by modifying the start restriction device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0027] Fig. 1 illustrates an example of a pile loom to
which the present invention is applied. The pile loom of
this embodiment is a cloth-shifting pile loom that forms
piles by moving a cloth-fell position in a front-rear direc-
tion by a terry motion mechanism in accordance with a
pile pattern and hence changing relative positions of the
cloth-fell position and a beating position.
[0028] As illustrated in Fig. 1, a pile loom 1 includes
two warp beams 3 and 5. The warp beam (pile warp
beam) 3 is for supplying pile warps. Multiple pile warps
2 in a sheet shape are wound around the pile warp beam
3. The warp beam (chain warp beam) 5 is for supplying
chain warps. Multiple chain warps 4 in a sheet shape are
wound around the chain warp beam 5.
[0029] The pile warps 2 are let off from the pile warp
beam 3, and guided to a cloth fell 12 via a guide roller 6,
a pile tension roller 7, a heald frame 8 (heald 9), and a
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reed 11. The chain warps 4 are let off from the chain warp
beam 5, wound around a tension roller 13 for chain warps,
and then guided to the cloth fell 12 via the heald 9 and
the reed 11.
[0030] The warps 2 and 4 let off from the warp beams
3 and 5 form a shed 14 by an up-down motion of the
heald frame 8, and a weft (not illustrated) inserted into
the shed 14 is beaten by the reed 11 to the cloth fell 12,
thereby forming a woven cloth 15. The woven cloth 15
is wound around and guided by a cross guide 16, and
then is taken up by a take-up beam 19 via a take-up roller
(surface roller) 17 and a guide roller 18.
[0031] Such a pile loom repetitively performs pile
weaving of forming piles and chain weaving of forming,
for example, borders. The pile loom 1 of this embodiment
is a so-called cloth-shifting pile loom that performs pile
weaving by moving the cloth-fell position relative to the
front-most position of the reed 11 as described above.
[0032] In such a pile loom, the motion of moving the
cloth fell as described above is also called terry motion.
The terry motion is performed by displacing the chain-
warp tension roller 13 around which the chain warps 4
are wound and the cross guide 16 around which the wo-
ven cloth 15 is wound, in the front-rear direction. The
configuration of displacing the tension roller 13 and the
cross guide 16 is known and the description thereof is
omitted. In the illustrated example, a drive motor 21 is
used as a drive source of the motion. The drive motor 21
is driven in accordance with a pile pattern previously
stored in a main control device 30 of the pile loom 1.
[0033] The pile pattern is set in an input setting device
40 and is stored in the main control device 30. Fig. 2
illustrates a pattern setting screen 41 with which a weav-
ing pattern including a pile pattern is set in the input set-
ting device 40. A right column 42 of the pattern setting
screen 41 is a pile-pattern setting display column 42. The
weaving pattern includes tensions of pile warps and chain
warps, loom RPM, weft type (color), weft density, shed
pattern, and pile pattern. In the pattern setting screen 41,
shed pattern, color, weft density, and pile pattern among
the above-listed elements are set per one loom cycle in
the pattern setting screen 41.
[0034] In the pattern setting screen 41, numbers 43a
in a left end column 43 indicate step numbers of weaving
patterns (one step = one loom cycle). A column 44, in
which cells C are arranged in a grid shape, on the right
side of the left end column 43 is a shed-pattern setting
display column 44. Moreover, numerical values indicat-
ing numbers of heald frames are displayed in a portion
44a on the upper side of the shed-pattern setting display
column 44. Furthermore, a center column 45 of the pat-
tern setting screen 41 is a color and weft-density setting
display column 45.
[0035] In the illustrated pattern setting screen 41, a pile
pattern is set, in a form of "5 3L-2F" or "4 3L-1F" in a
column "P" of the pile-pattern setting display column 42.
In this display (for example, "5 3L-2F"), "L" indicates a
loose pick and "F" indicates a fast pick as described

above. Hence, "3L-2F" represents a pile pattern including
three-time loose picks and two-time fast picks. The nu-
merical value on the left side ("5" of "5 3L-2F") represents
the total number of pile picks constituting the pile pattern,
that is, the number of loom cycles for a one-pile formation
cycle.
[0036] To complete the pile pattern during weaving,
the loom cycles for the one-pile formation cycle are re-
quired. In the column "P" in the pile-pattern setting display
column 42, the same pile pattern is set in cells for the
number of the loom cycles. Specifically, since five loom
cycles are required to complete the pile pattern of 3L-2F,
"5 3L-2F" is set in cells for the five loom cycles.
[0037] In addition, the number in a column "S" on the
right side of the column "P" in the pile-pattern setting
display column 42 indicates a step number of a pile step
in the pile pattern set in the column "P". In the pile pattern
of 3L-2F, pile steps of step numbers 1 to 3 correspond
to loose picks, and pile steps of step numbers 4 and 5
correspond to fast picks.
[0038] Then, the terry motion is performed in accord-
ance with the pile pattern set in the pattern setting screen
41 as described above. Specifically, with the pile pattern
of 3L-2F, the cloth-fell position moves in a direction (for-
ward) away from the front-most position of the reed in a
first loose pick in the pile pattern (the pile step of the step
number "1"). Also, the cloth-fell position moves (returns)
to the front-most position of the reed in a first fast pick in
the pile pattern (the pile step of the step number "4").
[0039] The present invention presupposes a pile loom
(hereinafter, also merely referred to as "loom") from
which an operator removes a defective weft when a weft-
insertion failure occurs. When a weft-insertion failure oc-
curs in such a loom, an operation such as the following
operation is performed in the loom.
[0040] First, it is presupposed that a weft feeler 22 that
is a sensor that detects arrival of a weft is connected to
the main control device 30. The main control device 30
has a function of determining whether weft insertion is
normally performed (whether a weft-insertion failure oc-
curs) based on a weft arrival signal S2 input from the weft
feeler 22. When the main control device 30 determines
that a weft-insertion failure occurs, the main control de-
vice 30 outputs a stop signal S1 to a drive control device
50. The drive control device 50 performs stop control of
the loom by stopping rotation of a main-shaft motor 23
and activating a brake (not illustrated) in response to an
input of the stop signal S1.
[0041] Hence, the loom has inertial rotation by about
one rotation of the main shaft 24 from a time point at
which the stop control is started, and then temporarily
stops at a crank angle of about 280° in a loom cycle next
to the loom cycle in which a weft-insertion failure occurs.
The crank angle at which the loom temporarily stops is
referred to as "first stop-position crank angle". Then, a
reverse-rotation motion is automatically started. The
loom stops after the reverse-rotation motion is complet-
ed, and is brought into a standby state in which the loom
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waits for an operator. The crank angle at which the loom
is in the standby state is referred to as "second stop-
position crank angle". The reverse-rotation motion of the
loom is performed such that the main shaft 24 is rotated
reversely by about one rotation. Hence, the loom is
brought into the standby state at a crank angle of about
300° in the loom cycle in which a weft-insertion failure
occurs, and the crank angle passes 0° in the process of
reverse rotation.
[0042] When an operator arrives at the loom, the op-
erator operates a reverse-rotation button 25, and rotates
the loom reversely to a crank angle of about 180°. Thus,
the warps are shedded and a defective weft becomes
accessible. The operator performs the removal work of
removing the defective weft from the shed 14 of the warps
in this state.
[0043] After the removal work, when the weft located
closest to the cloth-fell side is the weft inserted in a loom
cycle of a loose pick (hereinafter, referred to as "loose-
pick cycle"), the weft is also required to be removed be-
fore the loom is restarted. In this case, the operator ro-
tates the loom reversely in the manner similar to the
above to cause the weft to be accessible, and the oper-
ator performs the removal work of the weft.
[0044] The removal work is performed on all wefts to
be removed including the defective weft. Then, the op-
erator operates the reverse-rotation button 25, and ro-
tates the loom reversely to a crank angle (start angle) for
restarting the loom. The start angle is set to, for example,
a crank angle of about 300° in a loom cycle that is one
cycle before the loom cycle in which the last weft to be
removed is removed. Hence, even in the process of re-
verse rotation directed to restart of the loom, the loom
passes the crank angle of 0°.
[0045] When the loom is rotated reversely to the start
angle, the operator ends the operation on the reverse-
rotation button 25 to stop the loom, and operates an op-
eration button 26 (hereinafter, referred to as "operation
on operation button"). Accordingly, the loom is restarted.
The loom is also provided with a forward-rotation button
27. The operator operates the forward-rotation button 27
to rotate the loom forward if required in the weft removal
work and the work of aligning the crank angle of the loom
with the start angle.
[0046] In the pile loom described above, according to
the present invention, the loom includes a start restriction
device that restricts restart by an operation on the oper-
ation button after the removal work of a defective weft.
The start restriction device is described below in detail.
[0047] As illustrated in Fig. 3, a start restriction device
60 is connected at its input terminal to the main control
device 30, and is connected at its output terminal to the
drive control device 50 that controls driving of the main-
shaft motor 23 of the loom. The start restriction device
60 includes, as components, a first memory unit 61 that
stores a start reverse-rotation number (described later)
and the like, a current-value arithmetic unit 62 connected
at its input terminal to the first memory unit 61 and the

main control device 30, and a start control unit 63 con-
nected at its input terminal to the first memory unit 61,
the current-value arithmetic unit 62, and the main control
device 30.
[0048] The loom includes an encoder 28 as a device
for detecting the crank angle. The start control unit 63 of
the start restriction device 60 is also connected at its input
terminal to the encoder 28. The start control unit 63 re-
ceives a signal indicating the crank angle (angular signal
θ) detected by the encoder 28. Furthermore, the start
control unit 63 is connected at its output terminal to the
drive control device 50. The start control unit 63 outputs
an operation command signal S4, which is a signal for
restarting the loom, to the drive control device 50.
[0049] The first memory unit 61 previously stores set
values relating to inhibition of restart of the loom, such
as a start reverse-rotation number and a start allowable
section. The start reverse-rotation number among the set
values is a set value to be used for determining whether
restart of the loom is inhibited. The start reverse-rotation
number is set for each of all pile patterns stored in the
main control device 30.
[0050] Specifically, when the pile picks in the pile steps
are a loose pick and a first fast pick, the start reverse-
rotation number is set so that the same numerical value
as the step number of the pile step is assigned. Moreover,
for the pile pattern set to include a plurality of fast picks,
the start reverse-rotation number is set as described
above, and in addition, is set so that 1 is assigned to
second and later fast picks. The numerical value (here-
inafter, referred to as "assigned value") that is assigned
to the start reverse-rotation number for each pile pick of
a pile pattern corresponds to the number of loom cycles
in a period from a loom cycle in which a weft-insertion
failure is detected (hereinafter, abbreviated as "detected
cycle") to a loom cycle in which restart is allowable.
[0051] More specifically, after the removal work of a
weft as described above, when the weft located closest
to the cloth-fell side is the weft inserted in a loose-pick
cycle, the weft is also required to be removed before the
loom is restarted. When the weft located closest to the
cloth-fell side is determined as the weft inserted in a loom
cycle of a fast pick (hereinafter, referred to as "fast-pick
cycle"), a problem can be prevented from occurring in
weaving after the loom is restarted. In normal circum-
stances, the loom (the main shaft 24) is rotated reversely
to the start angle of the fast-pick cycle closest to the de-
tected cycle in the reverse-rotation direction, and the
loom is restarted in this state. When the detected cycle
is a loose-pick cycle or a first fast-pick cycle, the last fast-
pick cycle in the pile formation cycle, which is one pile
formation cycle previous to the pile formation cycle in-
cluding the detected cycle, is the fast-pick cycle closest
to the detected cycle.
[0052] As described above, in the method of restart in
normal circumstances, the loom is restarted in the fast-
pick cycle closest to the detected cycle. The loom cycle
in which restart is performed is the loom cycle, which is
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the number of pile steps of the detected cycle previous
to the detected cycle. In other words, by rotating the main
shaft 24 reversely on a one rotation basis by the number
of pile steps of the detected cycle from the detected cycle,
the loom is brought into the loom cycle in which restart
is performed.
[0053] The start reverse-rotation number is used for
determination whether restart of the loom is inhibited as
described above. The determination is made according
to whether reverse rotation corresponding to the as-
signed value has been performed from the detected cy-
cle. When the detected cycle is a loose-pick cycle or a
first fast-pick cycle, the assigned value of the start re-
verse-rotation number is the same numerical value as
the step number of the pile step of the detected cycle.
When the detected cycle is a second or later fast-pick
cycle, the loom cycle, which is one loom cycle previous
to the detected cycle, is also a fast-pick cycle. The fast-
pick cycle closest to the detected cycle is the loom cycle,
which is one cycle previous to the detected cycle. In this
case, the assigned value of the start reverse-rotation
number is 1. The start reverse-rotation number is set eve-
ry pile pattern in a manner that the assigned value is
assigned to each pile step in the pile pattern.
[0054] Fig. 4 illustrates an example of the above-de-
scribed start reverse-rotation number. Fig. 4 is a table
describing how start reverse-rotation numbers are set for
a plurality of types of pile patterns. In the table in Fig. 4,
pile patterns are indicated in a left-most end column of
the table, and for each of the pile patterns, a pile pick in
each pile step and the assigned value of the start reverse-
rotation number corresponding to the pile step are indi-
cated in columns arranged on the right side of the pile
pattern. Specifically, "F/4" in the column in which the step
number of the pile pattern of 3L-2F is 4 (4th) represents
that the pile pick in the loom cycle is a fast pick and the
assigned value of the start reverse-rotation number is 4.
[0055] A typical pile loom can handle weaving with plu-
ral types of pile patterns. Also in this embodiment, the
start reverse-rotation number to be stored in the first
memory unit is stored as system data in the first memory
unit in a manner that start reverse-rotation numbers (for
example, all values described in Fig. 4) respectively cor-
responding to the plurality of types of pile patterns are
respectively associated with pile patterns.
[0056] Moreover, the start allowable section among
the set values is a section in which restart is allowable in
a loom cycle (during one rotation of the main shaft) and
is a section set using an angular range of crank angles.
In other words, the start allowable section is a section
determined for inhibiting restart at a crank angle outside
the set angular range. More specifically, an angular range
of crank angles at which weft insertion is normally per-
formed immediately after restart is set as the start allow-
able section. The angular range is determined based on
weaving conditions (for example, the loom RPM, jetting
start timing and jetting pressure of a weft-insertion noz-
zle, and width of a pile fabric to be woven). Based on

this, it is assumed that an angular range from 241° to
340° is set as the start allowable section in this embod-
iment.
[0057] The current-value arithmetic unit 62 includes a
memory section 64 and an arithmetic section 65 as illus-
trated in Fig. 3. The memory section 64 corresponds to
a second memory unit according to the present invention.
When a detection signal S6 of a weft-insertion failure
(hereinafter, merely referred to as "detection signal") is
generated, the memory section 64 stores, as a current
value P, an assigned value N that is a numerical value
(assigned value) corresponding to the pile pick of the
loom cycle in which the weft-insertion failure occurs and
that is an assigned value N read from the start reverse-
rotation number stored in the first memory unit 61. More-
over, the arithmetic section 65 corresponds to an arith-
metic unit according to the present invention, and up-
dates the current value P stored in the memory section
64 every time when the crank angle passes 0° by a for-
ward/reverse rotation of the main shaft 24 through the
motion of the loom. The current-value arithmetic unit 62
thus configured is described below in further detail.
[0058] It is presupposed that the main control device
30 is connected to the arithmetic section 65 of the current-
value arithmetic unit 62 as illustrated in Fig. 3. When de-
termining that a weft-insertion failure occurs based on
the weft arrival signal S2 input from the weft feeler 22,
the main control device 30 performs the above-described
loom stop control and outputs the detection signal S6 to
the arithmetic section 65.
[0059] Furthermore, the main control device 30 stores
the pile pattern input and set in the input setting device
40 as described above. The main control device 30 up-
dates the current step number in the weaving pattern
every one rotation of the main shaft 24 during weaving,
and to control the drive motor, updates the pile pattern
and the pile step to values corresponding to the updated
step number. Thus, the main control device 30 recogniz-
es the pile pattern and the pile step at the current time
point in each loom cycle. When outputting the detection
signal S6 to the arithmetic section 65 as described above,
the main control device 30 also outputs a pile information
signal S8 indicating the current pile pattern and the cur-
rent pile step to the arithmetic section 65.
[0060] Based on such a presupposition, the arithmetic
section 65 reads the assigned value N of the start re-
verse-rotation number from the first memory unit 61
based on the pile pattern and the pile step indicated by
the pile information signal S8 in response to inputs of the
detection signal S6 and the pile information signal S8
from the main control device 30. Specifically, when the
pile pattern is 3L-2F and the pile step (step number) is 4
in the pile information signal S8 input from the main con-
trol device 30, the arithmetic section 65 reads 4 as the
assigned number N of the start reverse-rotation number
from the first memory unit 61. Furthermore, the arithmetic
section 65 causes the memory section 64 of the current-
value arithmetic unit 62 to store the read assigned value
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N as the current value P.
[0061] Moreover, the arithmetic section 65 updates the
current value P stored in the memory section 64 as de-
scribed above every time when the crank angle passes
0° by a forward/reverse rotation of the main shaft 24
through the motion of the loom. More specifically, the
main control device 30 outputs a rotation signal S10 (for-
ward-rotation signal/reverse-rotation signal) indicating
the rotation direction of the main shaft 24 when the main
shaft 24 is driven, to the arithmetic section 65. The rota-
tion signal S10 is a signal that is output in a period except
during weaving. Thus, even during inertial rotation by the
above-described stop control, the forward-rotation signal
is output to the arithmetic section 65. It is noted that "dur-
ing weaving" indicates a period from an operation start
time point of the loom to an occurrence time point of the
factor of stop such as a weft-insertion failure in this em-
bodiment. The rotation signal S10 is also output to the
drive control device 50. The drive control device 50 per-
forms drive control on the main-shaft motor 23 based on
the rotation direction indicated by the rotation signal S10.
[0062] The main control device 30 also detects the
crank angle based on the angular signal θ input from the
encoder 28. Furthermore, the main control device 30 out-
puts a signal (0° signal) θa indicating the crank angle of
0° to the arithmetic section 65 every time when the crank
angle of 0° is detected.
[0063] When receiving, as an input, the 0° signal θa in
the state in which the forward-rotation signal is input from
the main control device 30, the arithmetic section 65
reads the current value P from the memory section 64
and adds 1 to the current value P, and causes the memory
section 64 to store the added numerical value as a new
current value P (the current value P stored in the memory
section 64 is overwritten). Moreover, when receiving the
0° signal θa in a state in which a reverse-rotation signal
is input from the main control device 30, the arithmetic
section 65 reads the current value P from the memory
section 64 and subtracts 1 from the current value P, and
causes the memory section 64 to store the subtracted
numerical value as a new current value P.
[0064] Since the arithmetic section 65 is configured as
described above, the current value P stored in the mem-
ory section 64 is updated to the numerical value obtained
by adding 1 (+1) to the numerical value before passage
of 0° every time when the crank angle passes 0° by the
forward rotation of the loom. Moreover, the current value
P stored in the memory section 64 is updated to the nu-
merical value obtained by subtracting 1 (-1) from the nu-
merical value before passage of 0° every time when the
crank angle passes 0° by the reverse rotation of the loom.
[0065] When the current value P is other than 0 and
when the crank angle is outside the angular range (241°
to 340°) set as the start allowable section although the
current value P is 0, the start control unit 63 inhibits start
of the loom by an operation on the operation button. The
start control unit 63 is described below in further detail.
[0066] As a presupposition, the operation button 26 is

connected to the main control device 30 connected to
the start control unit 63 as illustrated in Fig. 3. When the
operation button 26 is operated, the main control device
30 outputs an operation signal S12 to the start control
unit 63. The start control unit 63 is also connected to the
current-value arithmetic unit 62 as described above. The
arithmetic section 65 of the current-value arithmetic unit
62 transmits the current value P stored in the memory
section 64 to the start control unit 63 in response to a
request from the start control unit 63.
[0067] When receiving, as an input, the operation sig-
nal S12 from the main control device 30, the start control
unit 63 outputs a request signal S14 for the above-de-
scribed request to the current-value arithmetic unit 62
(the arithmetic section 65). Furthermore, when the cur-
rent value P is 0, the start control unit 63 reads the set
value of the start allowable section from the first memory
unit 61 and compares the set value with the current crank
angle detected based on the angular signal θ input from
the encoder 28. Then, as the result of the comparison,
when the crank angle falls within the angular range (241°
to 340°) of the start allowable section, the start control
unit 63 outputs the operation command signal S4 to the
drive control device 50. In other words, the start control
unit 63 does not perform the comparison when the current
value P is not 0. As the result that the comparison is not
performed, the start control unit 63 does not output the
operation command signal S4 to the drive control device
50.
[0068] With this configuration, when the current value
P stored in the current-value arithmetic unit 62 (the mem-
ory section 64) is 0, the operation command signal S4 is
output to the drive control device 50 from the start control
unit 63 by the operation on the operation button 26 and
the loom is restarted normally. In contrast, when the cur-
rent value P is not 0, the operation command signal S4
is not output from the start control unit 63 although the
operation button 26 is operated. The loom is not restart-
ed. That is, in the latter case, the operation signal S12 is
output from the main control device 30 by the operation
on the operation button 26. However, the start restriction
device 60 restricts restart of the loom in response to the
output of the operation signal S12 (by the drive control
device 50).
[0069] In the latter case, the start control unit 63 also
outputs an inhibition signal S16 indicating inhibition of
restart, to the main control device 30. In contrast, the
main control device 30 causes the input setting device
40 to display a message of such as invalidation of an
operation on the operation button in response to the input
of the inhibition signal S16.
[0070] The workings of the pile loom including the start
restriction device 60 according to this embodiment are
described below with reference to Figs. 5 and 6. Figs. 5
and 6 illustrate an example when the pile pattern is 3L-
2F and when a weft-insertion failure occurs in a first fast-
pick cycle that is a pile step of a step number 4. It is to
be noted that "1st (Loose)" and "4th (Fast)" in an upper
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section of the drawing indicate pile steps and pile picks
of a pile pattern in the loom cycles. For example, "4th
(Fast)" indicates a fast-pick cycle whose step number of
the pile step is 4. Fig. 5 is an explanatory diagram illus-
trating workings of the pile loom when the weft removal
work in the period from stop to restart of the loom and
the operations on the reverse-rotation button 25 and the
operation button 26 are performed by a correct proce-
dure. In contrast, Fig. 6 is an explanatory diagram illus-
trating workings of the pile loom when an operation on
the operation button 26 is performed by a wrong proce-
dure. Described first are the workings of the pile loom
when the weft removal work and the operations on the
reverse-rotation button 25 and the operation button 26
are performed by the correct procedure with reference
to Fig. 5 in the order from (1) to (7).

(1) When a weft-insertion failure occurs, the main
control device 30 performs the stop control of the
loom, and the start restriction device 60 outputs the
detection signal S6 and the pile information signal
S8 to the current-value arithmetic unit 62 (the arith-
metic section 65). Along with this, the arithmetic sec-
tion 65 reads "4" as the assigned number N of the
start reverse-rotation number from the first memory
unit 61 based on the pile pattern (3L-2F) and the pile
step (step number 4) indicated in the pile information
signal S8, and causes the memory section 64 to store
"4" as the current value P. Fig. 5 illustrates the current
value P at a position near the crank angle at the time
point of occurrence of a weft-insertion failure (circled
number 4).
(2) The main shaft 24 inertially rotates to the crank
angle of the first stop position by the stop control and
then is stopped. The rotation is in the forward-rota-
tion direction, and hence the main control device 30
outputs the forward-rotation signal to the current-val-
ue arithmetic unit 62 (the arithmetic section 65) dur-
ing the inertial rotation. The inertial rotation is about
one rotation as described above. The crank angle
passes 0° during the inertial rotation. Hence, the 0°
signal is output from the main control device 30 to
the arithmetic section 65 only once during the inertial
rotation. Accordingly, the arithmetic section 65 reads
the current value P of "4" stored in the memory sec-
tion 64 and adds 1 to the current value P, and causes
the memory section 64 to store the added numerical
value "5" as a new current value P.
(3) Then, the loom temporarily stops at the crank
angle of the first stop position, and then is automat-
ically rotated reversely to the crank angle of the sec-
ond stop position at which the loom is brought into
the standby state as described above. Since the
crank angle passes 0° during the reverse-rotation
motion as described above, the main control device
30 outputs the reverse-rotation signal and the one-
time 0° signal to the current-value arithmetic unit 62
(the arithmetic section 65) during the reverse rotation

to the second stop position. Accordingly, the arith-
metic section 65 reads the current value P of "5"
stored in the memory section 64 and subtracts 1 from
the current value P, and causes the memory section
64 to store the subtracted numerical value "4" as a
new current value P. After the automatic reverse ro-
tation, the loom is brought into the standby state at
the crank angle of the second stop position (the crank
angle of about 300°).
(4) When the operator arrives at the loom in the
standby state, the operator operates the reverse-ro-
tation button 25 to rotate the loom reversely to a
crank angle of about 180° in the loom cycle, and
performs the removal work of a defective weft.
(5) In this embodiment, the case is exemplified in
which a weft-insertion failure occurs in the first fast-
pick cycle. Hence, a work of removing all wefts in-
serted in three previous loose-pick cycles is per-
formed. Specifically, the work of rotating the loom
reversely to a crank angle of about 180° in the pre-
vious loom cycle and removing the wefts is repeated
as described above, and hence the state in which
the wefts inserted in the three previous loom cycles
are removed can be attained. In the process of re-
moving the wefts inserted in the three loose-pick cy-
cles, as illustrated in Fig. 5, the crank angle passes
0° three times by the reverse-rotation motion of the
loom. The subtraction processing is performed every
time when the crank angle passes 0° as described
above. At the time point when the removal work is
completed, the current value P stored in the memory
section 64 of the current-value arithmetic unit 62 is
"1".
(6) Then, the operator operates the reverse-rotation
button 25 for restart, and hence rotates the loom re-
versely to the start angle (300°) in the previous loom
cycle. Since the crank angle passes 0° even during
the reverse-rotation motion, the subtraction process-
ing is performed, and the current value P stored in
the memory section 64 becomes "0". After the re-
verse rotation is completed, when the operator op-
erates the operation button 26, the main control de-
vice 30 outputs the operation signal S12 to the start
control unit 63.
(7) When receiving the operation signal S12, the start
control unit 63 determines whether the current value
P is 0. Since the current value P is "0" as described
above, the start control unit 63 compares the angular
range (in this embodiment, 241° to 340°) of the start
allowable section with the current crank angle (the
start angle: 300°). Then, since the current crank an-
gle falls within the angular range of the start allowable
section, the start control unit 63 outputs the operation
command signal S4 to the drive control device 50,
and hence the loom is restarted.
Described next are the workings of the pile loom
when the operation on the operation button 26 is
performed by a wrong procedure with reference to
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Fig. 6 in the order from (8) to (11).
(8) In some cases, the operator may forget or make
a mistake in the number of wefts to be removed, and
may perform an operation for restart although the
wefts to be removed remain. Specifically, after the
operator removes the defective weft, the operator
may assume that restart is allowable in the phase in
which the operator removes the weft inserted in the
third or second loose-pick cycle and that the reverse
rotation of the loom from this phase is up to the start
angle in the previous loom cycle. The operator may
operate the operation button 26 in a phase in which
the loom is rotated reversely to the start angle.
(9) However, as it is apparent from the above de-
scription, the current value P stored in the current-
value arithmetic unit 62 (the memory section 64) in
this phase is not 0. Hence, although the operator
operates the operation button 26 in this phase, the
start control unit 63 does not perform the comparison
and does not output the operation command signal
S4 to the drive control device 50.
(10) Moreover, even when the operator correctly per-
forms the removal work, the operator may make a
mistake in the reverse-rotation operation toward the
crank angle at which restart of the loom is finally per-
formed. The operator may rotate the loom reversely
to a crank angle at which weft insertion is not nor-
mally performed immediately after restart, that is, a
crank angle outside the angular range of the start
allowable section, and may operate the operation
button 26 in this state. In this case, the start control
unit 63 performs the comparison; however, since the
crank angle at this time point does not fall within the
angular range of the start allowable section, the start
control unit 63 does not output the operation com-
mand signal S4 to the drive control device 50 simi-
larly to the above-described case as the result of the
comparison.
(11) In this way, when not all the wefts to be removed
are removed (when the current value P is not 0), or
when all the wefts to be removed are removed (when
the current value P is 0) but the loom is rotated re-
versely to a crank angle (a crank angle outside the
angular range of the start allowable section) at which
weft insertion immediately after restart is not per-
formed normally, the start restriction device 60 does
not output the operation command signal S4 to the
drive control device 50 although the operation button
26 is operated. Thus, the drive control on the main-
shaft motor 23 by the drive control device 50 is not
restarted, and the loom is not restarted. That is, in
any of these cases, the start restriction device 60
restricts restart of the loom by an operation on the
operation button 26.

[0071] The present invention is not limited to the
above-described embodiment (the embodiment), and
may be an embodiment modified like 1) to 3) as follows.

1) According to the embodiment, regarding the start
restriction device 60, the start allowable section is
previously set as the angular range in the fast-pick
cycle, and at a crank angle outside the start allowable
section, the operation command signal S4 is not out-
put to the drive control device 50 although the oper-
ation button 26 is operated. However, according to
the present invention, the start allowable section may
not be set.
For example, there may be a loom configured such
that, when the reverse-rotation button 25 is operated
in a stop state, the loom is rotated reversely to a
previously set crank angle in the previous loom cycle
and the reverse rotation is temporarily stopped at
the crank angle. Thus, with the loom configured in
this way, the crank angle of the temporary stop may
be set within the angular range of the start allowable
section. In this case, as a correct operation, when
the loom is rotated reversely until the reverse rotation
stops at the crank angle after the removal work of
defective wefts and when wefts to be removed still
remain, the reverse-rotation button 25 is operated to
further remove wefts. In contrast, when all wefts to
be removed have been removed, the operation but-
ton 26 is operated to restart the loom. Accordingly,
at least a situation in which the operator operates
the operation button 26 at the crank angle at which
weft insertion is not performed normally immediately
after restart does not occur. For such a loom, the
start allowable section may not be set.
2) In the start restriction device 60 according to the
embodiment, the arithmetic section 65 of the current-
value arithmetic unit 62 corresponding to the arith-
metic unit according to the present invention has a
function of reading the current value P and causing
the memory section 64 of the current-value arithme-
tic unit 62 corresponding to the second memory unit
to store the read current value P, in addition to the
function of updating the current value P as described
above. That is, in the start restriction device 60, the
arithmetic unit has the function of reading the current
value from the first memory unit 61 and causes a
second memory unit 67 to store the current value.
However, in the start restriction device according to
the present invention, the arithmetic unit does not
have to have the function, and the start restriction
device may include a dedicated section having the
function separately from the arithmetic unit. Specif-
ically, as illustrated in Fig. 7, a start restriction device
60A includes a current-value transmission unit 66 as
the dedicated section, and the current-value trans-
mission unit 66 is connected to the first memory unit
61, the second memory unit 67, and the main control
device 30. In this case, an arithmetic unit 68 of the
start restriction device 60A is not connected to the
first memory unit 61. Moreover, the detection signal
S6 and the pile information signal S8 from the main
control device 30 are not output to the arithmetic unit
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68, but are output to the current-value transmission
unit 66. The current-value transmission unit 66 reads
the numerical value (the assigned value N according
to the embodiment) from the start reverse-rotation
number stored in the first memory unit 61 based on
the pile pattern and the pile step indicated by the pile
information signal S8 in response to an input of the
detection signal S6, and causes the second memory
unit 67 to sore the numerical value as the current
value P. Accordingly, similarly to the embodiment,
at a time point at which a weft-insertion failure occurs,
the current value P corresponding to the time point
is stored in the second memory unit 67.
3) In the start restriction device 60 according to the
embodiment, the start reverse-rotation number is
stored as the system data in the first memory unit
61, and to handle weaving with a plurality of types
of pile patterns expected in the pile loom, a plurality
of start reverse-rotation numbers respectively corre-
sponding to the plurality of types of pile patterns are
stored. However, according to the present invention,
the plurality of start reverse-rotation numbers corre-
sponding to the plurality of types of expected pile
patterns do not have to be stored in the first memory
unit. Only start reverse-rotation numbers corre-
sponding to pile patterns that are actually used for
weaving may be stored in the first memory unit. For
example, the following two aspects (first aspect, sec-
ond aspect) are conceivable as an aspect in which
only start reverse-rotation numbers corresponding
to pile patterns that are actually used for weaving
may be stored (set) in the first memory unit.

[0072] In the first aspect, the input setting device in the
pile loom is configured such that the assigned value of
the start reverse-rotation number can be input and set
for a pile step of a pile pattern that is actually used for
weaving. Specifically, in the first aspect, for example, a
setting screen for setting the assigned value of the start
reverse-rotation number is provided in the input setting
device. In the setting screen, the assigned value of the
start reverse-rotation number can be input and set for
each pile step of the pile pattern. The pile pattern that is
set on the pattern setting screen may be automatically
displayed on the setting screen.
[0073] Then, at the time point at which the input and
setting of the assigned value are completed, the input
setting device may transmit the input and set assigned
value (start reverse-rotation number) to the first memory
unit in association with the pile pattern. In the case of the
configuration, in a preparation phase before new weaving
is started, along with setting of the pile pattern used for
the weaving, the operator inputs and sets the start re-
verse-rotation number corresponding to the pile pattern.
When the input and setting are completed, the start re-
verse-rotation number corresponding to the pile pattern
that is used for weaving at this time is stored in the first
memory unit. The assigned value of the start reverse-

rotation number is determined based on a (simple) set-
ting mode that determines the relationship with the pile
pattern. Hence, a burden on the operator by the input
and setting is small.
[0074] In the second aspect, the input setting device
is configured such that, when a pile pattern is set on the
pattern setting screen, a start reverse-rotation number
corresponding to the pile pattern is automatically set.
Specifically, in the second aspect, for example, a pro-
gram for determining a start reverse-rotation number (as-
signed value) based on a setting aspect like one de-
scribed above with reference to the input and set pile
pattern is previously installed in the input setting device,
and the input setting device is configured such that, when
a pile pattern is input and set on the pattern setting
screen, the start reverse-rotation number corresponding
to the input and set pile pattern is automatically set ac-
cording to the program.
[0075] Moreover, the input setting device may transmit
the obtained start reverse-rotation number to the first
memory unit in association with the pile pattern. In the
case of this configuration, when the setting of the pile
pattern used for the weaving is completed in the prepa-
ration phase, the start reverse-rotation number corre-
sponding to the pile pattern is stored in the first memory
unit.
[0076] The present invention is not limited to the
above-described embodiment and the modifications, and
may be properly changed within the range not departing
from the scope of the invention.

Claims

1. A start restriction method of a pile loom (1) in which
a one-pile formation cycle consisting of a plurality of
loom cycles is constituted of a pile pattern consisting
of pile picks including a loose pick and a fast pick,
the loom (1) being configured to form a pile by chang-
ing relative positions of a beating position and a cloth-
fell position in accordance with the pile pattern in
each pile step included in the one-pile formation cy-
cle, an operator removing a defective yarn from the
loom (1) when a weft-insertion failure occurs, the
method comprising:

previously storing a start reverse-rotation
number being set so that a same numerical val-
ue as the pile step is assigned to the loose pick
and a first fast pick, which is a first one of the
fast pick, included in the pile picks, the start re-
verse-rotation number being set so that, when
the pile pattern includes a plurality of the fast
picks, 1 is assigned to second and later ones of
the fast picks;
when a weft-insertion failure occurs during
weaving, reading, from the start reverse-rotation
number, a numerical value corresponding to the
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pile pick of a loom cycle in which the weft-inser-
tion failure occurs, and storing the read numer-
ical value as a current value;
updating the stored current value by adding 1
thereto every time when a rotational angle of a
main shaft (24) of the loom (1) passes 0° by
forward rotation of the main shaft (24) through
a subsequent motion of the loom (1), and updat-
ing the stored current value by subtracting 1
therefrom every time when the rotational angle
of the main shaft (24) passes 0° by reverse ro-
tation of the main shaft (24) through the subse-
quent motion of the loom (1); and
inhibiting start of the loom (1) by an operation
on an operation button (26) until the updated
current value becomes 0.

2. The start restriction method of the pile loom (1) ac-
cording to Claim 1,
wherein a start allowable section that is determined
as a range of rotational angles of the main shaft (24)
in a loom cycle of the fast pick is previously set, and
wherein the start of the loom (1) by the operation on
the operation button (26) at a rotational angle of the
main shaft (24) outside the start allowable section is
inhibited.

3. A start restriction device (60) of a pile loom (1) in
which a one-pile formation cycle consisting of a plu-
rality of loom cycles is constituted of a pile pattern
consisting of pile picks including a loose pick and a
fast pick, the loom (1) being configured to form a pile
by changing relative positions of a beating position
and a cloth-fell position in accordance with the pile
pattern in each pile step included in the one-pile for-
mation cycle, an operator removing a defective yarn
from the loom (1) when a weft-insertion failure oc-
curs, the device (60) comprising:

a first memory unit (61) that previously stores a
start reverse-rotation number being set so that
a same numerical value as the pile step is as-
signed to the loose pick and a first fast pick,
which is a first one of the fast pick, included in
the pile picks, the start reverse-rotation number
being set so that, when the pile pattern includes
a plurality of the fast picks, 1 is assigned to sec-
ond and later ones of the fast picks;
a second memory unit (67) that stores a numer-
ical value as a current value, the numerical value
being read from the start reverse-rotation
number stored in the first memory unit (61) upon
generation of a detection signal of a weft-inser-
tion failure, the numerical value corresponding
to the pile pick of a loom cycle in which the weft-
insertion failure occurs;
an arithmetic unit (62) that updates the current
value stored in the second memory unit (67) by

adding 1 thereto every time when a rotational
angle of a main shaft (24) of the loom (1) passes
0° by forward rotation of the main shaft (24)
through a motion of the loom (1), and updates
the current value by subtracting 1 therefrom eve-
ry time when the rotational angle of the main
shaft (24) passes 0° by reverse rotation of the
main shaft (24) through the motion of the loom
(1); and
a start control unit (63) that monitors the updated
current value and that inhibits start of the loom
(1) by an operation on an operation button (26)
until the current value becomes 0.

4. The start restriction device (60) of the pile loom (1)
according to Claim 3,
wherein the first memory unit (61) stores a start al-
lowable section that is determined as a range of ro-
tational angles of the main shaft (24) in a loom cycle
of the fast pick, and
wherein the start control unit (63) inhibits the start of
the loom (1) by the operation on the operation button
(26) at a rotational angle of the main shaft (24) out-
side the start allowable section.
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