EP 3 498 899 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
19.06.2019 Bulletin 2019/25

(21) Application number: 18210260.8

(22) Date of filing: 04.12.2018

(11) EP 3 498 899 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:

DO03D 39/22(2006.01) DO03D 49/10 (2006.07)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 12.12.2017 JP 2017238054

(71) Applicant: Tsudakoma Kogyo Kabushiki Kaisha
Kanazawa-shi, Ishikawa-ken 921-8650 (JP)

(72) Inventor: ITO, Naoyuki
Ishikawa-ken 921-8650 (JP)

(74) Representative: Eisenfiihr Speiser
Patentanwailte Rechtsanwilte PartGmbB
Postfach 31 02 60
80102 Miinchen (DE)

(54)

METHOD OF DETECTING PILE-HEIGHT ABNORMALITY IN PILE LOOM AND PILE LOOM

INCLUDING DEVICE FOR DETECTING PILE-HEIGHT ABNORMALITY

(57)  Apileloom including a pile tension roller (5) sup-
ported displaceably with respect to a loom frame and a
position detecting device that detects the front-rear-di-
rection position of the pile tension roller performs tension
control of a pile warp to adjust a let-off speed of a pile
warp beam (2) based on a detection result of the position
detecting device to cause the position of the pile tension
roller to be within an allowable range to thereby cause
the tension of the pile warp to be within a desired range.
An abnormality determination position for determining an
occurrence of a pile-height abnormality, in which pile
slip-off successively occurs in pile fabrics during weav-
ing, is previously determined. When the pile-height ab-
normality is detected based on the pile tension roller ar-
riving at the abnormality determination position during
operation of the loom, an abnormality signal is generated.

M1

PILE-WARP
LET-OFF
CONTROLLER

PILE-HEIGHT
ABNORMALITY
DETECTOR

INPUT
MAIN [
CONTROLLER |—{ Sl TING

14 16

PILE-WARP

TENSION
CONTROLLER
11 \

A !
M2
[FRONT] [REAR]

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 498 899 A1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a pile loom in-
cluding a pile tension roller on which a pile warp that is
let off from a pile warp beam is wound, the pile tension
roller being supported so as to be swingable and dis-
placeable with respect to a loom frame; and a position
detecting device that detects, in a front-rear direction of
the loom, a position of the pile tension roller or a position
of a swing member that is swung and displaced together
with the pile tension roller, the pile tension roller being
displaced according to tension of the pile warp to cause
the tension of the pile warp to be within a desired range,
the pile loom performing tension control relating to the
pile warp during operation of the loom to adjust, on the
basis of a result of detection performed by the position
detecting device, a let-off speed of the pile warp beam
so as to cause the position of the pile tension roller to be
within an allowable range that is preset and that is defined
by a rear limit position on a rear side of a reference po-
sition of the pile tension roller and a front limit position
on a front side thereof.

2. Description of the Related Art

[0002] A pile loom similar to the aforementioned pile
loomis disclosed in, for example, Japanese Unexamined
Patent Application Publication No. 57-005945 (hereinaf-
ter referred to as Patent Document 1). Specifically, the
pile loom disclosed in Patent Document 1 includes a pile
tension roller on which a pile warp that is let off from a
pile warp beam is wound. The pile tension roller is sup-
ported by an arm that is pivotably supported at a fixed
fulcrum on the loom so as to be swingable and displace-
able in the front-rear direction of the loom. In the pile
loom, when the tension of the pile warp has a preset
desired magnitude, the pile warp is positioned at a pre-
determined position (reference position) on the loom.
Thus, when the tension of the pile warp changes during
weaving in the pile loom, the pile tension roller is swung
and displaced to a position in the front-rear direction in
accordance with the magnitude of the tension.

[0003] In addition, the pile loom in Patent Document 1
performs, when the aforementioned position of the pile
tension roller changes to fall outside a preset allowable
range by being displaced as a result of the aforemen-
tioned change of the tension of the pile warp, let-off con-
trol (tension control of the pile warp) to correct a let-off
amount (let-off speed) of the pile warp. In other words,
since the tension of the pile warp affects the pile height
of a pile fabric to be woven (for example, an increase of
the tension of the pile warp causes pile slip-off to occur
during weaving, which causes the pile height to de-
crease), such tension control of the pile warp is performed
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in the pile loom in consideration of the quality of pile fab-
rics. Incidentally, the tension of the pile warp unavoidably
changes during weaving as a result of, for example, a
change (decrease) of the winding diameter of the pile
warp beam. Thus, the aforementioned tension control of
the pile warp is performed for such an unavoidable
change of the tension of the pile warp.

[0004] The allowable range is defined by positions (lim-
it positions) that are set on the front side and the rear
side of the reference position. Incidentally, in the pile loom
of Patent Document 1, the aforementioned displacement
of the pile tensionroller is detected by proximity switches,
and the front limit position and the rear limit position are
determined by the positions of the proximity switches dis-
posed respectively on the front side and the rear side of
the reference position.

[0005] Inaddition, a pile loom that performs similar ten-
sion controlis disclosed in Japanese Unexamined Patent
Application Publication No. 63-275751 (hereinafter re-
ferred to as Patent Document 2). The pile loom in Patent
Document 2 includes a position detector as a position
detecting device for detecting the aforementioned posi-
tion of the pile tension roller. According to Patent Docu-
ment 2, however, the pile tension roller is supported by
a tension lever so as to be swingable and displaceable,
and the position detector is disposed so as to detect a
position of the tension lever that is swung and displaced
together with the pile tension roller. In addition, in the pile
loom of Patent Document 2, each of the front limit position
and the rear limit position is set as a setting value that is
to be compared with a detection value obtained by the
position detector.

[0006] Incidentally, in actual weaving in a pile loom,
even when tension control is performed as described
above, pile slip-off that causes the height of piles to be
lower than a target height may successively occur in a
pile immediately after the pile is formed. Such a succes-
sive occurrence of the pile slip-off during weaving results
ina woven pile fabric having considerably degraded qual-
ity.

[0007] Causes of such a successive occurrence of the
pile slip-off are currently unclear. However, the succes-
sive occurrence of the pile slip-off is considered to be
caused due to effects of various factors. For example,
factors in the loom itself include an abnormal vibration of
the loom as a result of a failure occurring in a component.
Specifically, when an abnormal vibration is generated in
the loom as described above, pile slip-off may occur in
a pile fabric during weaving. In addition, it is considered
that, when the abnormal vibration continues, the pile slip-
off successively occurs as described above, as a result.
Meanwhile, when vibrations during operation of two
looms that are installed in an identical factory have sub-
stantially identical specific frequencies and resonate with
each other, abnormal vibrations may occur in these
looms, even when the looms themselves have no abnor-
mality (failure).

[0008] In addition, the aforementioned factors also in-
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clude the abnormal tension of the pile warp itself. Spe-
cifically, when warp preparing process of the pile warp
beam is not properly performed, variation in the winding
tightness of the pile warp in the beam may be generated
as a result. Moreover, the variation in the winding tight-
ness may cause the tension of the pile warp during weav-
ing to change differently from the aforementioned una-
voidable change of the tension, which may be the afore-
mentioned causes of the successive occurrence of the
pile slip-off.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention provides a
method of detecting the aforementioned pile-height ab-
normality, which is a state in which pile slip-off succes-
sively occurs and which relates to the quality of pile fab-
rics to be woven; and a pile loom including a device for
detecting the pile-height abnormality.

[0010] The presentinvention is applied to a pile loom
including a pile tension roller on which a pile warp that is
let off from a pile warp beam is wound, the pile tension
roller being supported so as to be swingable and dis-
placeable with respect to a loom frame; and a position
detecting device that detects, in a front-rear direction of
the loom, a position of the pile tension roller or a position
of a swing member that is swung and displaced together
with the pile tension roller, the pile tension roller being
displaced according to tension of the pile warp to cause
the tension of the pile warp to be within a desired range,
the pile loom performing tension control relating to the
pile warp during operation of the loom to adjust, on the
basis of a result of detection performed by the position
detecting device, a let-off speed of the pile warp beam
so as to cause the position of the pile tension roller to be
within an allowable range that is preset and that s defined
by a rear limit position on a rear side of a reference po-
sition of the pile tension roller and a front limit position
on a front side thereof.

[0011] A method of detecting a pile-height abnormality
according to the present invention includes previously
determining an abnormality determination position that
is used to determine an occurrence of a pile-height ab-
normality, which is a state in which pile slip-off succes-
sively occurs in a pile fabric during weaving, the abnor-
mality determination position being set at the rear limit
position or at a position on a rear side of the rear limit
position; and generating an abnormality signal during the
operation of the loom when an occurrence of the pile-
height abnormality is detected on the basis of the pile
tension roller or the swing member arriving at the abnor-
mality determination position.

[0012] In the method of detecting the pile-height ab-
normality according to the presentinvention, the position
detecting device may be a distance detecting device that
outputs, as a detection value, a distance from the position
detecting device to the pile tension roller or to the swing
member; a distance from the position detecting device
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to the abnormality determination position may be preset
as an abnormality determination value; and the detection
value thatis output by the position detecting device during
the operation of the loom may be compared with the ab-
normality determination value, and when the detection
value is more than or equal to the abnormality determi-
nation value, an arrival of the pile tension roller or the
swing member at the abnormality determination position
may be determined. In addition, in the method of detect-
ing the pile-height abnormality according to the present
invention, a monitor period for determining an occurrence
of the pile-height abnormality may be preset, and, when
a period in which the detection value is more than or
equal to the abnormality determination value reaches the
monitor period, an occurrence of the pile-height abnor-
mality may be detected. Moreover, the loom may be
stopped when the abnormality signal is generated.
[0013] In addition, a pile loom including a device for
detecting the pile-height abnormality according to the
present invention includes, in the pile loom, an abnor-
mality detecting device that generates the abnormality
signal on the basis of the pile tension roller or the swing
member arriving at the abnormality determination posi-
tion.

[0014] In the pile loom including the device for detect-
ing the pile-height abnormality according to the present
invention, the position detecting device may be a dis-
tance detecting device that outputs, as a detection value,
a distance from the position detecting device to the pile
tension roller or to the swing member; and the abnormal-
ity detecting device may store the abnormality determi-
nation value and may include a comparator that com-
pares the detection value output by the position detecting
device with the abnormality determination value and an
abnormality determination unit that generates the abnor-
mality signal when the detection value is more than or
equal to the abnormality determination value as a result
of comparison performed by the comparator. In addition,
the abnormality detecting device may store the monitor
period, the abnormality determination unit may have a
function of determining an abnormal period, the abnormal
period being a period in which the detection value is more
than or equal to the abnormality determination value, and
the abnormality determination unit may generate the ab-
normality signal when the abnormal period reaches the
monitor period. Moreover, the abnormality signal may be
a signal for stopping the loom.

[0015] According to the present invention, the abnor-
mality determination position for determining an occur-
rence of the pile-height abnormality, which is a state in
which pile slip-off successively occurs, is previously de-
termined. The abnormality determination position is set
in relation to the position of the pile tension roller or the
position of the swing member. During the operation of
the loom (during weaving), the pile-height abnormality is
detected when the position of the pile tension roller or
the swing member detected in the front-rear direction by
the position detecting device is at the abnormality deter-
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mination position. In other words, the inventors of the
present invention considered that the aforementioned
successive pile slip-off has an influence that causes the
pile tension roller to be displaced even under the afore-
mentioned tension control, and on the basis of the con-
sideration, the inventors conceived of detecting the pile-
height abnormality on the basis of a detected position of
the pile tension roller or the swing member.

[0016] Specifically, when pile slip-off occurs, a pile
warp of an amount corresponding to the pile slip-off re-
turns to the side of the pile warp beam from the loom
front side, and the pile warp is thus loosened (the tension
thereof decreases) by an amount corresponding thereto.
Moreover, as a result of the pile slip-off successively oc-
curring as described above, the tension of the pile warp
decreases by an amount corresponding thereto. Conse-
quently, the decrease of the tension of the pile warp caus-
es, as described above, the pile tensionroller to be swung
and displaced (specifically, displaced toward the rear
side) together with the swing member.

[0017] Under the tension control, when the pile tension
roller is displaced to a position outside the allowable
range, the tension of the pile warp is controlled by the
let-off control, as described above, to cause the pile ten-
sion roller to return within the allowable range. However,
the tension control is expected to be performed for a ten-
sion change that unavoidably occurs in the pile warp in
a normal state, for example, the aforementioned tension
change of the pile warp due to the change of the winding
diameter of the pile warp beam. In other words, the ten-
sion control is not expected to be performed for an ab-
normal tension change of the pile warp due to the pile-
height abnormality, which is a state in which the pile slip-
off successively occurs. Therefore, the tension control is
insufficient for a decrease of the pile warp tension due
to such an unexpected pile-height abnormality, which
causes the pile tension roller not to return within the al-
lowable range (to be further displaced toward the rear
side), even when the tension control of the pile warp is
performed by the let-off control.

[0018] Accordingly, in the present invention, the ab-
normality determination position for determining an oc-
currence of the pile-height abnormality is determined at
the rear limit position or at a position on the rear side of
the rear limit position in the allowable range. In addition,
it becomes possible to detect the pile-height abnormality,
which is not detected by existing pile looms, by detecting
an arrival of the pile tension roller or the swing member
at the abnormality determination position during the op-
eration of the loom. In other words, when an arrival of
the pile tension roller or the swing member at the abnor-
mality determination position is detected, itis determined
that the pile tension roller is displaced to a position that
should not be arrived at, and on the basis of the deter-
mination, an occurrence of the pile-height abnormality is
detected.

[0019] Incidentally, existing pile looms do not even ex-
pect such a pile-height abnormality, and therefore, not
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even an idea for detecting, in some form or another, the
pile-height abnormality has been put forward in existing
pile looms. Thus, even when such pile slip-off succes-
sively occurs as described above in an existing pile loom,
weaving is continued as is unless the successive occur-
rence of the pile slip-off is noticed by an operator. More-
over, it is necessary to directly observe and check pile
fabrics during weaving to notice the successive occur-
rence of the pile slip-off, and it is thus not possible to
perform checking at a position away from the loom, which
may result in delay in noticing the successive occurrence
of the pile slip-off. As a result, the quality of woven pile
fabrics is considerably degraded.

[0020] In contrast, according to the present invention,
when the pile-height abnormality is detected as de-
scribed above, the abnormality signal is generated. In
this case, for example, by causing, when the abnormality
signal is generated, an alarm lamp of the loom to flash
and a display of the loom to display a message indicating
an occurrence of a pile-height abnormality (successive
pile slip-off), it is possible to notice the occurrence of the
pile-height abnormality during weaving in the loom due
tothe alarm lamp and the like. Consequently, itis possible
to notice the occurrence of the pile-height abnormality in
an early stage, which avoids weaving from being contin-
ued with pile slip-off successively occurring. Moreover,
by causing the loom to stop when the abnormality signal
is generated, it is possible to avoid weaving from being
continued with pile slip-off successively occurring, even
when, for example, no operator is stationed in a weaving
factory and it is thus not possible to immediately notice
an occurrence of a pile-height abnormality.

[0021] According to the present invention, the pile-
height abnormality is thus detected, and consequently,
itis possible to avoid, as much as possible, weaving from
being continued with pile slip-off successively occurring;
as aresult, itis possible to avoid such considerable qual-
ity degradation in pile fabrics.

[0022] When the position detecting device provided for
the tension control of the pile warp is the distance detect-
ing device, the present invention can be realized with a
simplified configuration by configuring such that determi-
nation of an arrival of the pile tension roller or the swing
member at the abnormality determination position is per-
formed by comparing the detection value output by the
distance detecting device with the abnormality determi-
nation value corresponding to the abnormality determi-
nation position. In other words, a detector is needed be-
cause of the necessity of determining the position of the
pile tension roller or the swing member for the aforemen-
tioned determination; however, when the position detect-
ing device originally provided for the tension control of
the pile warp in the pile loom on which the present inven-
tion is based is also used as the detector, it becomes
possible torealize the presentinvention without providing
the loom with a detector dedicated to the present inven-
tion.

[0023] In addition, by providing the aforementioned
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monitor period in the present invention, it becomes pos-
sible to accurately detect the pile-height abnormality in
an earlier stage. Specifically, in the pile loom, the afore-
mentioned unavoidable tension change also causes the
pile tension roller to be displaced to a position in the vi-
cinity of the rear limit position, and weaving may be con-
tinued in the state. In this state, when the pile tension
roller is further displaced due to pile formation, inertia
generated due to the displacement may cause the pile
tension roller to be temporarily displaced to a position
beyond the rear limit position. Therefore, when such a
circumstance is expected, the abnormality determination
position needs to be set at a position sufficiently sepa-
rated from the rear limit position to avoid the temporary
displacement from being erroneously detected as an oc-
currence of the pile-height abnormality. Even in this case,
differently from existing pile looms, the pile-height abnor-
mality is detected, however, the pile-height abnormality
is detected when the pile tension roller or the swing mem-
ber is swung and displaced to the separated position.
[0024] In contrast, by providing the aforementioned
monitor period, it is possible, even when the aforemen-
tioned temporary displacement is expected, to set the
abnormality determination position at a position as close
as possible to (or at the position of) the rear limit position,
and it is also possible to avoid the aforementioned tem-
porary displacement from being erroneously detected as
an occurrence of the pile-height abnormality. Moreover,
by setting the abnormality determination position at such
a position, it becomes possible to detect the pile-height
abnormality at an earlier stage.

[0025] In addition, by configuring the loom, as de-
scribed above, to stop when the abnormality signal is
generated, it becomes possible to minimize a portion
(range) that is woven with the pile-height abnormality ex-
isting, because the successive occurrence of the pile-
height abnormality is stopped. Consequently, even
when, for example, pile slip-off is caused to occur due to
the pile-height abnormality, it is possible for an operator
to complete the restoration thereof in a short time.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

Fig. 1 is an illustration showing an example of a let-
off device of a pile loom to which the present inven-
tion is applied; and

Fig. 2 is a block diagram showing an example of a
configuration of an abnormality detecting device ac-
cording to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0027] Hereinafter, an embodiment of a pile loom in-
cluding an abnormality detecting device for detecting a
pile-height abnormality according to the present inven-
tion will be described on the basis of the drawings.
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[0028] Fig. 1 shows an example of a let-off device for
a pile warp PT in the pile loom including the abnormality
detecting device according to the present invention. In a
let-off device 1, the pile warp PT that is let off from a pile
warp beam 2 is sequentially wound on a guide roller 3,
which is disposed below the pile warp beam 2, a tension
shaft 4, and a pile tension roller 5, and is guided to the
loom front side.

[0029] Inthe let-off device 1, the pile tension roller 5 is
supported by a pair of left and right tension levers 6 (Fig.
1 shows only one of the levers) that are disposed away
from each other in the width direction of the loom. The
tension levers 6 are supported by the tension shaft 4,
which extends in the width direction, so as to be swing-
able with respect to a loom frame (not shown). Conse-
quently, the pile tension roller 5 is supported via the ten-
sion levers 6 so as to be swingable and displaceable with
respect to the loom frame with the tension shaft 4 serving
as the center of swing.

[0030] Thetensionlevers®6 arelinked to a torque motor
M2 via a link mechanism constituted by a drive lever 7
and a link rod 8. The drive lever 7 is attached to an output
shaft of the torque motor M2, and the link rod 8 links the
drive lever 7 and the tension levers 6 to each other. Con-
sequently, the pile tension roller 5 is linked to the output
shaft of the torque motor M2 via the tension levers 6 and
the link mechanism.

[0031] Thetorque motor M2is connectedto apile-warp
tension controller 11 for controlling the drive of the torque
motor M2. The pile-warp tension controller 11 is connect-
ed to a main controller 14 of the pile loom. The main
controller 14 stores a set tension value of the pile warp
PT. The pile-warp tension controller 11 controls the drive
of the torque motor M2 so as to generate output torque
in accordance with the set tension value. Controlling, as
described above, the drive of the torque motor M2 causes
the pile tension roller 5 to apply an urging force in ac-
cordance with the output torque of the torque motor M2
to the pile warp PT. Consequently, the pile tension roller
5 is disposed on the loom so as to be at a position at
which the urging force and the tension of the pile warp
PT balance each other in the front-rear direction of the
loom.

[0032] Intheinitial setting of the pile loom, the pile ten-
sion roller 5 is disposed at a predetermined position (ref-
erence position) in the front-rear direction of the loom.
The urging force has a certain magnitude in accordance
with the predetermined set tension value, and the afore-
mentioned arrangement of the pile tension roller 5 is de-
termined according to the balance between the urging
force and the tension of the pile warp PT. Therefore, when
the tension of the pile warp PT coincides with the set
tension value, the pile tension roller 5 is disposed at the
reference position.

[0033] As described above, however, an unavoidable
tension change of the pile warp PT occurs in the pile loom
during weaving. As a result, the pile tension roller 5 is
swung and displaced according to the tension change of
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the pile warp PT and disposed at a position in accordance
with the tension of the pile warp PT.

[0034] Specifically, when the tension of the pile warp
PT decreases from the balanced state, the urging force
becomes larger than the tension of the pile warp PT,
which causes the pile tension roller 5 to be displaced
toward the rear side, which is the direction of the driving
by the torque motor M2. However, as a result of the dis-
placement of the pile tension roller 5, the path length of
the pile warp PT from the pile warp beam 2 to the loom
front (not shown) increases, and consequently, the ten-
sion of the pile warp PT increases. The swing and dis-
placement of the pile tension roller 5 stops at a time point
when the tension of the pile warp PT increases to a mag-
nitude that balances with the urging force.

[0035] Similarly, when the tension of the pile warp PT
increases from the balanced state, the tension of the pile
warp PT becomes larger than the urging force, and the
tension causes the pile tension roller 5 to be displaced
toward the front side against the driving force of the
torque motor M2. As a result, the path length of the pile
warp PT decreases and, consequently, the tension of the
pile warp PT decreases. The swing and displacement of
the pile tension roller 5 stops at a time point when the
tension of the pile warp PT decreases to a magnitude
that balances with the urging force.

[0036] In the let-off device 1, the tension of the pile
warp PT is maintained to be in accordance with the set
tension value because, even when the tension of the pile
warp PT changes, the change of the tension is offset by
the aforementioned change of the path length as a result
of the displacement of the pile tension roller 5, and the
urging force and the tension of the pile warp PT constantly
balance each other.

[0037] In the let-off device 1, the pile warp beam 2 is
driven to rotate by a let-off motor M1. The drive of the
let-off motor M1 is controlled by a pile-warp let-off con-
troller 13. In the pile loom, the pile-warp let-off controller
13 is connected to the main controller 14. The let-off de-
vice 1 includes a winding-diameter sensor (not shown)
disposed in the vicinity of the pile warp beam 2. The wind-
ing-diameter sensor is connected to the main controller
14 and outputs a detection value thereof to the main con-
troller 14.

[0038] The main controller 14 periodically obtains the
winding diameter of the pile warp PT on the pile warp
beam 2 during weaving on the basis of the detection value
output by the winding-diameter sensor. During weaving,
a basic driving speed of the let-off motor M1 is calculated
on the basis of setting values of loom RPM and weft den-
sity and the winding diameter of the pile warp PT obtained
as described above. The setting values are previously
stored in the main controller 14. The pile-warp let-off con-
troller 13 controls the drive of the let-off motor M1 ac-
cording to the calculated basic driving speed. Conse-
quently, the pile warp beam 2 is driven to rotate so as to
let off the pile warp PT with a let-off amount (let-off speed)
in accordance with the basic driving speed of the let-off
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motor M1.

[0039] To cause the position in the front-rear direction
(hereinafter referred to as the "front-rear position") of the
piletensionroller 5, in which the front-rear position chang-
es as described above according to the tension of the
pile warp PT during weaving, to be within a preset allow-
able range, the pile-warp let-off controller 13 controls the
drive of the let-off motor M1 (adjusts the let-off speed of
the pile warp PT) on the basis of the front-rear position.
The allowable range is arange defined by a limit position
(rear limit position) set on the rear side of the reference
position and a limit position (front limit position) set on
the front side thereof. The rear and front limit positions
are set such that when the pile tension roller 5 is posi-
tioned beyond one of the limit positions due to pile weav-
ing, the weaving may be adversely affected.

[0040] The aforementioned adjustment of the let-off
speed of the pile warp PT by the pile-warp let-off control-
ler 13 will be specifically described below. As described
above, the adjustment is performed on the basis of the
front-rear position of the pile tension roller 5; in the
present embodiment, the adjustment is performed on the
basis of the front-rear position of the tension levers 6,
which are swing members that are swung and displaced
together with the pile tension roller 5. Regarding the al-
lowable range, setting values respectively corresponding
to the rear limit position and the front limit position, which
define therange, are previously stored as arear threshold
and a front threshold in the pile-warp let-off controller 13.
[0041] In the vicinity of the tension levers 6, a position
detector 12 that detects the front-rear position of the ten-
sion levers 6 is disposed. In the present embodiment,
the position detector 12 is a distance sensor that detects
a distance from the position detector 12 to the tension
levers 6. The position detector 12 is connected to the
pile-warp let-off controller 13 and outputs a detection sig-
nal (signal corresponding to the detected distance) there-
of to the pile-warp let-off controller 13. The pile-warp let-
off controller 13 detects the front-rear position (distance
from the position detector 12) of the tension levers 6 on
the basis of the detection signal. Thus, in the present
embodiment, a distance detecting device as a position
detecting device is constituted by the position detector
12 and the pile-warp let-off controller 13.

[0042] As described above, the front-rear position of
the tension levers 6 is detected as a distance from the
position detector 12, and thus, each of the setting values
of the rear threshold and the front threshold is also set
as a distance from the position detector 12.

[0043] The pile-warp let-off controller 13 calculates, for
each cycle (period from 0° to 360° (0°) rotation angles of
a loom main shaft) of the loom, an average value of the
front-rear position of the tension levers 6 detected by the
position detector 12 and compares each average value
(detection value) with each of the rear threshold and the
front threshold. When it is determined, as a result of the
comparison, that the detection value is larger than the
rear threshold, that is, when it is determined that the ten-



11 EP 3 498 899 A1 12

sion levers 6 are displaced toward the rear side beyond
the rear limit position, the pile-warp let-off controller 13
adjusts and decreases the let-off speed of the pile warp
PT. Consequently, the tension of the pile warp PT bal-
ancing with the urging force increases and, as described
above, the pile tension roller 5 (the tension levers 6) is
displaced toward the front side.

[0044] When it is determined that the detection value
of the tension levers 6 is smaller than the front threshold,
thatis, when it is determined that the tension levers 6 are
displaced toward the front side beyond the front limit po-
sition, the pile-warp let-off controller 13 adjusts and in-
creases the let-off speed of the pile warp PT. Conse-
quently, the tension of the pile warp PT decreases and,
as described above, the pile tension roller 5 (tension le-
vers 6) is displaced toward the rear side. When the front-
rear position of the tension levers 6 returns within the
allowable range, the pile-warp let-off controller 13 con-
trols the drive of the let-off motor M1 to maintain the ad-
justed let-off speed. As a result, the front-rear position of
the tension levers 6 is positioned on the front side of the
rear limit position and on the rear side of the front limit
position, that is, within the allowable range.

[0045] Thus, in the let-off device 1, the pile tension roll-
er 5 applies the urging force in accordance with the set
tension value to the pile warp PT and, when the urging
force applied by the pile tension roller 5 and the tension
of the pile warp PT balance each other, the tension of
the pile warp PT coincides with the set tension value, and
the pile tension roller 5 is positioned in accordance with
the balance. In this state, tension control of the pile warp
PT to adjust the let-off speed of the pile warp PT so that
the position of the pile tension roller 5 (tension levers 6)
is within the preset allowable range is performed in the
let-off device 1.

[0046] Inthe presentinvention, the pile loom including
the let-off device 1 described above includes the abnor-
mality detecting device for detecting the pile-height ab-
normality, which is a state in which pile slip-off succes-
sively occurs. The abnormality detecting device gener-
ates an abnormality signal on the basis of the pile tension
roller 5 or the tension levers 6, which are the swing mem-
bers, arriving at an abnormality determination position
that is used to determine (hereinafter also referred to as
the "abnormality determination") an occurrence of the
pile-height abnormality and that is set at the rear limit
position or at a position on the rear side of the rear limit
position. A specific example of the abnormality detecting
device according to the present invention will be de-
scribed below as a pile-height abnormality detector 10
of the present embodiment.

[0047] The abnormality determination needs determi-
nation of an arrival of the pile tensionroller 5 or the tension
levers 6 at the abnormality determination position. The
determination of the arrival needs a detector for deter-
mining the front-rear position of the pile tension roller 5
or the tension levers 6. Meanwhile, as described above,
in the present embodiment, the let-off device 1 uses the
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distance detecting device to detect the front-rear position
of the tension levers 6 for the tension control of the pile
warp PT. In the present embodiment, the distance de-
tecting device is also used as the detector, and the de-
termination of the arrival is performed by using the de-
tection value of the distance detecting device. In other
words, in the presentembodiment, the distance detecting
device, which is a part of the let-off device 1 and used to
detect the front-rear position of the tension levers 6, is
also a part, as the detector, of the pile-height abnormality
detector 10.

[0048] In addition, in the present embodiment, the de-
termination of the arrival is performed by comparing the
detection value detected by the distance detecting device
with the abnormality determination value that is preset
as the distance from the position detector 12 to the ab-
normality determination position. The abnormality deter-
mination is performed on the basis of the detection value
being more than or equal to the abnormality determina-
tion value; in the present embodiment, a monitor period
for the abnormality determination is preset, and the ab-
normality determination is performed on the basis of an
abnormal period, which is a period in which the detection
value is more than or equal to the abnormality determi-
nation value, reaching the monitor period. In the present
embodiment, the monitor period is set in units of the
number of the cycles of the loom. Thus, the abnormal
period to be compared with the monitor period is also
obtained in units of the number of the cycles of the loom.
[0049] Asaresultofthe abnormality determination, the
pile-height abnormality detector 10 outputs the abnor-
mality signal. In the presentembodiment, the abnormality
signal is a signal (loom stop signal) for stopping the loom.
In other words, the pile loom in the present embodiment
is configured to stop when the abnormality signal is gen-
erated.

[0050] As shown in Fig. 2, the pile-height abnormality
detector 10 includes a storage 21 that stores the abnor-
mality determination value and the monitor period, a com-
parator 22 that compares the abnormality determination
value with the front-rear position (detection value) of the
tension levers 6 during weaving, and an abnormality de-
termination unit 23 that generates the abnormality signal
on the basis of a result of the comparison and the abnor-
mal period.

[0051] The input side of the storage 21 is connected
to an input setting device 15 of the pile loom and the
output side thereof is connected to the comparator 22
and the abnormality determination unit 23. The input set-
ting device 15 has, for example, a touch panel display
screen, and the display screen displays a setting screen
and the like that enable various setting values to be input
and set. The abnormality determination value and the
monitor period are inputand setin the input setting device
15. When being input and set, the abnormality determi-
nation value and the monitor period are sent to and stored
in the storage 21.

[0052] Regarding the abnormality determination value
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stored in the storage 21, in the present embodiment, the
abnormality determination position to which the abnor-
mality determination value corresponds is determined as
a position on the rear side of the aforementioned rear
limit position and in the vicinity of the rear limit position.
Accordingly, the abnormality determination value is set,
as described above, as a distance from the position de-
tector 12 to the abnormality determination position.
[0053] The monitor period stored in the storage 21 is
set to avoid the temporary displacement of the pile ten-
sion roller 5 toward the rear side from being detected as
an occurrence of a pile-height abnormality.

[0054] Specifically, the aforementioned tension control
of the pile warp PT is performed in the let-off device 1,
and when the front-rear position of the pile tension roller
5 (tension levers 6) changes to fall outside the allowable
range (limit positions), the let-off speed is adjusted to
return the front-rear position of the tension levers 6 within
a range between the limit positions. Thus, in the let-off
device 1, the tension levers 6 may be positioned in the
vicinity of one of the limit positions in the range within the
limit positions. In the pile loom, the pile tension roller 5
operates during pile formation such that the pile tension
roller 5 is temporarily displaced toward the front side and
returned to an original position. When the pile tension
roller 5 operates as described above in a state in which
the tension levers 6 are positioned, as described above,
in the vicinity of one of the limit positions, the inertia there-
of may cause the front-rear position of the tension levers
6 to be temporarily displaced beyond the one of the limit
positions. In the present embodiment, as described
above, the abnormality determination position is set as
a position in the vicinity of the rear limit position, and
therefore, the detection value may become more than or
equal to the abnormality determination value due to the
displacement.

[0055] The temporary displacement is, however, not
the displacement of the pile tension roller 5 as a result
of an occurrence of pile slip-off and thus needs to be
avoided from being detected as the displacement of the
pile tension roller 5 due to a successive occurrence of
pile slip-off.

[0056] Moreover, as described above, the displace-
ment of the pile tension roller 5 with the front-rear position
ofthe tension levers 6 being beyond the rear limit position
is caused as a result of pile slip-off occurring in piles
formed by the pile loom and successive occurrence of
the pile slip-off. Causes of the occurrence of the pile slip-
off are not generated in proportion to the progress of
weaving and may be temporary (short period), such as
an abnormal vibration of the loom as a result of, for ex-
ample, the resonance of two looms. When a cause of the
occurrence is temporary as described above, no pile slip-
off occurs (successive occurrence of pile slip-off stops)
after the cause of the occurrence stops, which stops the
displacement of the pile tension roller 5 due to pile slip-
off. In the let-off device 1, the aforementioned tension
control of the pile warp PT is performed, and the front-
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rear position of the tension levers 6 thus returns within
the range between the limit positions due to the tension
control.

[0057] As described above, pile slip-off occurs
throughout a period in which the cause of the occurrence
is generated; however, when the cause of the occurrence
is temporary and stops after a short period, the front-rear
position of the tension levers 6 returns again to a position
not beyond the abnormality determination position, even
when the front-rear position of the tension levers 6 is
temporarily at the abnormality determination position or
beyond the abnormality determination position. In other
words, even when the detection value of the tension le-
vers 6 is temporarily more than or equal to the abnormal-
ity determination value, the detection value returns again
to be less than the abnormality determination value.
[0058] Regarding pile fabrics, in pile fabrics of some
types, successive occurrence of pile slip-off may be al-
lowable from the point of view of quality depending on
the size of the range of the occurrence because pile slip-
off is, for example, less noticeable depending on the pat-
terns of the pile fabrics. In other words, in pile fabrics of
some types, successive occurrence of pile slip-off during
weaving is not necessarily considered abnormal and may
not be considered abnormal depending on the size of the
range of the occurrence.

[0059] Considering above, in the presentembodiment,
the aforementioned monitor period is set to avoid pile
slip-off allowable in the pile fabrics, in addition to the
aforementioned displacement of the pile tension roller 5
with the detection value of the tension levers 6 being
more than or equal to the abnormality determination val-
ue due to the inertia of the operation during pile formation,
from being detected as abnormality. Moreover, in the
present embodiment, even when the detection value of
the tension levers 6 is more than or equal to the abnor-
mality determination value as described above, the dis-
placement is not detected as abnormality unless the pe-
riod in which the detection value is more than or equal
to the abnormality determination value reaches the mon-
itor period. In other words, in the present embodiment,
when the period in which the detection value is more than
or equal to the abnormality determination value reaches
the monitor period, a pile-height abnormality is detected.
[0060] Thus, in the present embodiment, the monitor
period is set as a period in accordance with a degree
(size of the range of the occurrence) of pile slip-off allow-
able from the point of view of quality in pile fabrics to be
woven. As described above, in the present embodiment,
the monitor period is set in units of the number of the
cycles of the loom. In the pile loom, one pile is formed in
a plurality of cycles of the loom, and therefore, an integral
multiple of the number of the cycles required for the loom
to form one pile is set as the setting value of the monitor
period.

[0061] The input side of the comparator 22 is connect-
ed to the storage 21 and the pile-warp let-off controller
13 and the output side thereof is connected to the abnor-



15 EP 3 498 899 A1 16

mality determination unit 23. As described above, the
pile-warp let-off controller 13 calculates, for each cycle
of the loom, an average value of the front-rear position
of the tension levers 6 detected by the position detector
12. The pile-warp let-off controller 13 outputs the calcu-
lated average value to the comparator 22 each time of
the calculation. Thus, in the present embodiment, the
thus calculated average value is used as the detection
value of the front-rear position of the tension levers 6 in
each cycle of the loom.

[0062] When the detection value output by the pile-
warp let-off controller 13 is input into the comparator 22,
the comparator 22 compares the detection value with the
abnormality determination value stored in the storage 21
and obtains a deviation ofthe detection value with respect
to the abnormality determination value. In addition, the
comparator 22 outputs a deviation signal in accordance
with the magnitude of the obtained deviation to the ab-
normality determination unit 23. In other words, the com-
parator 22 outputs, for each cycle of the loom, the devi-
ation signal to the abnormality determination unit 23. In
the present embodiment, the deviation includes zero.
When the deviation is zero, the comparator 22 outputs
the deviation signal corresponding to deviation = 0 to the
abnormality determination unit 23.

[0063] The inputside of the abnormality determination
unit23 is connected to the storage 21 and the comparator
22 and the output side thereof is connected to the main
controller 14. In addition, the abnormality determination
unit 23 includes a counter 24 as a counter that counts
the abnormal period obtained, as described above, in
units of the number of the cycles of the loom. On the
basis of the deviation signal output by the comparator
22, the abnormality determination unit 23 determines
whether the detection value is more than or equal to the
abnormality determination value and increments the
count value (abnormal period) of the counter 24 when
determining that the detection value is more than or equal
to the abnormality determination value. When determin-
ing that the detection value is less than the abnormality
determination value, the abnormality determination unit
23 resets the count value.

[0064] Thus, according to the above configuration,
when the detection value is first determined to be more
than or equal to the abnormality determination value
(when the deviation is determined to be more than or
equal to zero), counting of the number of the cycles in
the counter 24 of the abnormality determination unit 23
is started and incrementing of the count value in the coun-
ter 24 is continued while the detection value is more than
the abnormality determination value (while the deviation
is more than zero). Even after the counting of the number
of the cycles in the counter 24 is started, when the de-
tection value is determined to be less than the abnormal-
ity determination value (when the deviation is determined
to be less than zero), the count value of the counter 24
is reset, and until before the detection value is first de-
termined again to be more than or equal to the abnor-
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mality determination value, the count value is maintained
at zero.

[0065] The abnormality determination unit 23 further
includes a reach monitor 25 that monitors, each time
when the count value is updated (incremented), whether
the abnormal period reaches the monitor period by com-
paring the updated count value (abnormal period) with
the setting value of the monitor period. When the reach
monitor 25 detects, as a result of the monitoring, that the
count value corresponding to the abnormal period is
more than or equal to the setting value of the monitor
period, (in other words, when an occurrence of a pile-
height abnormality with the abnormal period reaching the
monitor period is detected), the abnormality determina-
tion unit 23 outputs the loom stop signal as the abnor-
mality signal to the main controller 14.

[0066] The pile-height abnormality detector 10 in the
present embodiment described above operates as de-
scribed below.

[0067] When pile slip-off occurs due to some reasons
during weaving, the pile warp PT of an amount corre-
sponding to the pile slip-off returns from the loom front
side to the side of the pile warp PT, and the tension of
the pile warp PT thus decreases by a degree correspond-
ing thereto. As a result of the change of the tension of
the pile warp PT, the pile tension roller 5 is displaced
toward the rear side. At this time, when the pile slip-off
successively occurs, the displacement of the pile tension
roller 5 toward the rear side due to the pile slip-off con-
tinues.

[0068] When the front-rear position of the tension le-
vers 6 is beyond the aforementioned rear limit position
as a result of the displacement, the pile-warp let-off con-
troller 13 adjusts the let-off speed of the pile warp PT to
return the front-rear position of the tension levers 6 within
the allowable range. The adjustment of the let-off speed
of the pile warp PT is, however, expected to be performed
for an unavoidable tension change of the pile warp PT
due to the change (decrease) of the winding diameter of
the pile warp beam 2 and is not expected to be performed
for an abnormal tension change of the pile warp PT due
to pile slip-off. In other words, the adjustment of the let-
off speed performed by the pile-warp let-off controller 13
is unsuitable for the aforementioned displacement of the
pile tension roller 5 due to pile slip-off. Therefore, adjust-
ing the let-off speed as described above does not cause
the front-rear position of the pile tension roller 5 (tension
levers 6) to return, and the displacement of the pile ten-
sion roller 5 toward the rear side thus continues in a state
in which the pile slip-off continues to occur.

[0069] During weaving, the pile-warp let-off controller
13 outputs, for each cycle of the loom, the detection value
to the comparator 22 of the pile-height abnormality de-
tector 10. The comparator 22 compares the detection
value with the abnormality determination value, each
time when the detection value is input, to obtain the de-
viation and outputs the deviation signal that indicates the
magnitude of the deviation to the abnormality determi-
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nation unit 23.

[0070] When the front-rear position of the tension le-
vers 6 is at or beyond a front-rear position corresponding
to the abnormality determination value, as described
above, as aresult of the displacement of the pile tension
roller 5 continuing, the detection value is more than or
equal to the abnormality determination value. Thus, the
deviation signal output by the comparator 22 is a signal
indicating that deviation > 0.

[0071] When the deviation signal indicating that devi-
ation > 0 is input into the abnormality determination unit
23, the abnormality determination unit23 increments (+1)
the count value of the counter 24 (initial value zero of the
count value is incremented by 1). In other words, while
the deviation signal indicating that deviation > 0 is suc-
cessively input, the abnormality determination unit 23
counts the number of the input in the counter 24. The
deviation signal is output for each cycle of the loom, and
therefore, the count value (total value) thereof is the ab-
normal period obtained in units of the number of the cy-
cles of the loom.

[0072] Then, the detection value continues to be more
than or equal to the abnormality determination value
when successive occurrence of the pile slip-off continues
and when the displacement of the pile tension roller 5
due to the pile slip-off continues. Thus, the deviation sig-
nal output for each cycle of the loom by the comparator
22 is the signal indicating that deviation > 0 throughout
a period in which the detection value is more than or
equal to the abnormality determination value. Conse-
quently, the abnormality determination unit 23 incre-
ments the count value of the counter 24 each time when
the deviation signal is input.

[0073] As described, however, pile slip-off may stop
after a short period because the cause of the occurrence
thereof is temporary. In this case, the displacement of
the pile tension roller 5 toward the rear side due to the
pile slip-off stops. At a time point when the displacement
stops, the detection value is more than the rear threshold.
Thus, the pile-warp let-off controller 13 adjusts the let-off
speed of the pile warp PT, and the pile tension roller 5 is
thereby displaced toward the front side. As a result, the
detection value becomes less than the abnormality de-
termination value. Consequently, the deviation signal
output by the comparator 22 is a signal indicating that
deviation < 0, and therefore, the abnormality determina-
tion unit 23 resets (the count value is returned to zero)
the count value (abnormal period) of the counter 24.
[0074] Each time when the count value of the counter
24 is updated (incremented), the abnormality determina-
tion unit 23 outputs the updated count value (abnormal
period) to the reach monitor 25. The reach monitor 25
compares the count value with the setting value of the
monitor period. When it is determined, as a result of the
comparison, that the count value is more than or equal
to the setting value of the monitor period (in other words,
the abnormal period reaches the monitor period), the
reach monitor 25 outputs the abnormality signal to the
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main controller 14.

[0075] In the present embodiment, when the abnor-
mality signal is input, the main controller 14 performs
control for stopping the loom. Consequently, weaving is
stopped in the pile loom, which avoids weaving from be-
ing continued with pile slip-off successively occurring as
described above. Therefore, according to the pile-height
abnormality detector 10 described above, it is possible
to minimize, as much as possible, a portion (range) to be
woven with pile slip-off existing, which avoids the quality
of woven pile fabrics from being considerably degraded.
[0076] In addition, the main controller 14 lights an
alarm lamp disposed on the loom when the abnormality
signal is input and outputs a signal indicating a cause
(successive occurrence of the pile slip-off) of stoppage
of the loom to the input setting device 15 to cause the
display screen thereof to display a message indicating
the cause of the stoppage. Consequently, it is possible
to inform an operator of the stoppage of the loom due to
the successive occurrence of the pile slip-off.

[0077] Moreover, in the pile-height abnormality detec-
tor 10 according to the present embodiment, the monitor
period is set to avoid the abnormality signal from being
output, even when the pile slip-off successively occurs,
iftherange of the occurrence is within an allowable range,
which avoids the loom from being unnecessarily stopped.
[0078] Specifically, as described above, the pile ten-
sion roller 5 may be temporarily displaced beyond the
rear limit position, even when pile slip-off does not suc-
cessively occur. Moreover, even when pile slip-off does
successively occur, the occurrence of the pile slip-off may
be allowed from the point of view of quality depending
on the size of the range of the occurrence. Taking these
circumstances into consideration, it is conceivable to set
the abnormality determination position to a position away
from the rear limit position and to only compare the ab-
normality determination value corresponding to the ab-
normality determination position with the detection value
to determine whether to generate the abnormality signal.
However, the amount of pile slip-off of each pile is not
necessarily constant, and it is thus difficult to determine
the range of the occurrence in a woven pile fabric in strict
association with the amount of the displacement (front-
rear position) of the pile tension roller 5. Thus, when only
the abnormality determination position is used for the de-
termination, it is necessary to set the abnormality deter-
mination position while considering a case in which the
amount of pile slip-off of each pile is minimum. In such a
case, the abnormality signal may be output, even when
the range of the occurrence is within the allowable range.
[0079] In contrast, according to the pile-height abnor-
mality detector 10 in the present embodiment, the abnor-
mality determination position is set at a position in the
vicinity of the rear limit position, and the monitor period
corresponding to the allowable range of the occurrence
is set. Consequently, it is possible to avoid the abnormal-
ity signal from being output due to the aforementioned
temporary displacement of the pile tension roller 5 and
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to avoid the abnormality signal from being output, even
when the range of the occurrence is within the allowable
range. As a result, it is possible to avoid the loom from
being unnecessarily stopped.

[0080] Moreover, inthe presentembodiment, the mon-
itor period is set in units of the number of the cycles of
the loom. Meanwhile, the range of occurrence corre-
sponds to the number of piles formed in a period of the
occurrence, and the number of the cycles of the loom
(pile formation cycle) required for forming one pile is pre-
viously known. Accordingly, when the monitor period is
set, as described above, in units of the number of the
cycles of the loom, it is easy to set the monitor period.
[0081] Note that the present invention is not limited to
the embodiment (the aforementioned embodiment) de-
scribed above and can be carried out in a modified em-
bodiment described below.

(1) In the aforementioned embodiment, the abnor-
mality detection is performed on the basis of the
front-rear position of the tension levers 6 (swing
members) that are swung and displaced together
with the pile tension roller 5. However, in the present
invention, it is possible to perform the abnormality
detection on the basis of the front-rear position of
the pile tension roller 5. In this case, the abnormality
determination position is set as a position corre-
sponding to the front-rear position of the pile tension
roller 5.

(2) In the aforementioned embodiment, detection of
the pile-height abnormality (hereinafter, also re-
ferred to as the "abnormality detection") is performed
on the basis of the period in which the front-rear po-
sition of the tension levers 6 (swing members) is be-
yond the abnormality determination position reach-
ing the preset monitor period. However, in the
present invention, the monitor period may not be set
and the abnormality detection may be performed
when the front-rear position of the swing members
or the pile tension roller (hereinafter collectively re-
ferred to as the "detected member") is at (or deter-
mined to be beyond) the abnormality determination
position. In this case, the abnormality determination
position is preferably set at a position away from the
rear limit position in consideration of the aforemen-
tioned temporary displacement of the pile tension
roller 5.

(3) As described above, the detector for determining
the front-rear position of the detected member is re-
quired to determine an arrival of the detected mem-
ber at the abnormality determination position. In the
aforementioned embodiment, the position detecting
device (distance detecting device) originally provid-
ed for tension control of the pile warp in the let-off
device of the pile loom is also used as the detector.
However, the present invention is not limited to such
a configuration; the detector may be a dedicated de-
vice provided separately from the position detecting
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device (the abnormality detecting device may in-
clude the detector dedicated thereto).

[0082] In the aforementioned embodiment, the aver-
age value of the front-rear position of the detected mem-
ber (tension levers 6) calculated for each cycle of the
loom is used as the detection value of the front-rear po-
sition of the detected member. However, the detection
value may not be the average value; the detection value
of the front-rear position of the detected member detect-
ed with a predetermined rotation angle of the loom main
shaft may be used as itis. Moreover, the detection value
of the front-rear position of the detected member may
not be obtained for each cycle of the loom and may be
obtained for a plurality of cycles of the loom.

(4) In the aforementioned embodiment, the distance
detecting device described above (also used as a
part of the let-off device 1) is used as the detector.
In the present invention, however, in both cases in
which the detector is also used as the let-off device
1 and in which the detector is provided as a device
dedicated to the abnormality detecting device, the
detector is not limited to such a device; the detector
may have a different detection configuration. For ex-
ample, the detector may be a device that detects an
inclination (swing angle) of the detected member that
changes as a result of the swing and displacement
of the detected member. Specifically, the detector
may be an angle sensor such as a potentiometer. In
this case, the abnormality determination position is
set as the swing angle.

[0083] Inaddition, the detectoris notlimited to a device
that is capable, similarly to the distance detecting device
and the angle sensor, of successively detecting the po-
sition (state) of the detected member; the detector may
be adevice that detects an arrival of the detected member
at a specific position.

[0084] Specifically, the detector may be a proximity
switch, and a proximity body that serves as a detection
target of the proximity switch may be attached to the de-
tected member. In addition, in the abnormality detecting
device, the proximity switch may be disposed at a position
corresponding to a predetermined abnormality detection
position. According to such a configuration, when the de-
tected member is displaced and the proximity body ar-
rives at the position of the proximity switch present at the
abnormality determination position, the proximity switch
detects the proximity body (detected member) and out-
puts a detection signal. The detection signal may be used
as the abnormality signal or, similarly to the aforemen-
tioned embodiment, the abnormality signal may be gen-
erated after a lapse of a preset monitor period after the
detected member arrives at the abnormality detection
position.

[0085] Insuch adevice, only while the proximity switch
detects the proximity body, the detection signal is output
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by the proximity switch. To cause the abnormality signal
to be generated, as described above, after a lapse of the
monitor period in the device, the proximity body may have
a shape extending toward the front side so that the prox-
imity switch continues detection of the proximity body
even in a state in which the detected member is further
displaced toward the rear side beyond the abnormality
determination position. In addition, similarly to the afore-
mentioned embodiment, counting of the abnormal period
may be started when the proximity body is detected by
the proximity switch (when output of the detection signal
is started), and the abnormality signal may be output
when a state in which the detection signal is output con-
tinues throughout the monitor period.

(5) In the aforementioned embodiment, the abnor-
mality determination position is set at a position on
the rear side of the rear limit position. In the present
invention, however, the abnormality determination
position is not limited to such a position and may be
set at a position identical to the rear limit position. In
other words, the rear threshold in the aforemen-
tioned embodiment may be also used as the abnor-
mality determination value. However, as described
above, the rear limit position is set such that the ten-
sion controlis performed when the detected member
is positioned beyond the rear limit position; thus, the
rear limit position may be arrived at by the detected
member even in a normal weaving state in which no
pile slip-off occurs. Accordingly, when the rear limit
position is used as the abnormality determination po-
sition, it is necessary to set the monitor period sim-
ilarly to the aforementioned embodiment and to con-
figure the abnormality signal to be generated after a
lapse of the monitor period after the detected mem-
ber arrives at the abnormality determination position,
to avoid the abnormality detection from being per-
formed even when no pile slip-off occurs.

(6) The aforementioned embodiment is an example
in which the abnormality signal is used as the loom
stop signal, and the pile loom performs stop opera-
tion to stop when the abnormality signal is generated
and performs alarm operation to light the alarm lamp
and display operation to cause the display screen of
the input setting device to display a message. How-
ever, operations to be performed in the pile loom on
which the present invention is based when the ab-
normality signal is generated are not limited to these
three operations; one or two of the operations may
be performed. In other words, when the abnormality
signal of the present invention is generated, the pile
loom may perform at least one of the stop operation,
the alarm operation, and the display operation.

[0086] Note that the present invention is not limited to
the examples described above and can be modified, as
appropriate, within the range not deviating from the con-
cept of the invention.
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Claims

1. A method of detecting a pile-height abnormality in a
pile loom, the pile loom including a pile tension roller
(5) on which a pile warp (PT) that is let off from a pile
warp beam (2) is wound, the pile tension roller (5)
being supported so as to be swingable and displace-
able with respect to a loom frame, and a position
detecting device that detects, in a front-rear direction
of the loom, a position of the pile tension roller (5) or
a position of a swing member that is swung and dis-
placed together with the pile tension roller (5), the
pile tension roller (5) being displaced according to
tension of the pile warp (PT) to cause the tension of
the pile warp (PT) to be within a desired range, the
pile loom performing tension control relating to the
pile warp (PT) during operation of the loom to adjust,
on the basis of a result of detection performed by the
position detecting device, a let-off speed of the pile
warp beam (2) so as to cause the position of the pile
tension roller (5) to be within an allowable range that
is preset and that is defined by a rear limit position
on a rear side of a reference position of the pile ten-
sion roller (5) and a front limit position on a front side
thereof, the method comprising:

previously determining an abnormality determi-
nation position that is used to determine an oc-
currence of a pile-height abnormality, which is
a state in which pile slip-off successively occurs
in a pile fabric during weaving, the abnormality
determination position being set at the rear limit
position or at a position on a rear side of the rear
limit position; and

generating an abnormality signal during the op-
eration of the loom when an occurrence of the
pile-height abnormality is detected on the basis
of the pile tension roller (5) or the swing member
arriving at the abnormality determination posi-
tion.

2. The method of detecting the pile-height abnormality
in the pile loom according to Claim 1,
wherein the position detecting device is a distance
detecting device that outputs, as a detection value,
a distance from the position detecting device to the
pile tension roller (5) or to the swing member,
wherein adistance from the position detecting device
to the abnormality determination position is preset
as an abnormality determination value, and
wherein the detection value that is output by the po-
sition detecting device during the operation of the
loom is compared with the abnormality determina-
tion value, and when the detection value is more than
or equal to the abnormality determination value, an
arrival of the pile tension roller (5) or the swing mem-
ber at the abnormality determination position is de-
termined.
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The method of detecting the pile-height abnormality
according to Claim 2,

wherein a monitor period for determining an occur-
rence of the pile-height abnormality is preset, and
wherein, when a period in which the detection value
is more than or equal to the abnormality determina-
tion value reaches the monitor period, an occurrence
of the pile-height abnormality is detected.

The method of detecting the pile-height abnormality
according to any one of Claims 1 to 3, wherein the
loom is stopped when the abnormality signal is gen-
erated.

A pile loom including a pile tension roller (5) on which
a pile warp (PT) that is let off from a pile warp beam
(2) is wound, the pile tension roller (5) being support-
ed so as to be swingable and displaceable with re-
spect to a loom frame, and a position detecting de-
vice that detects, in a front-rear direction of the loom,
a position of the pile tension roller (5) or a position
of a swing member that is swung and displaced to-
gether with the pile tension roller (5), the pile tension
roller (5) being displaced according to tension of the
pile warp (PT) to cause the tension of the pile warp
(PT) to be within a desired range, the pile loom per-
forming tension control relating to the pile warp (PT)
during operation of the loom to adjust, on the basis
of a result of detection performed by the position de-
tecting device, a let-off speed of the pile warp beam
(2) so as to cause the position of the pile tension
roller (5) to be within an allowable range thatis preset
and that is defined by a rear limit position on a rear
side of a reference position of the pile tension roller
(5) and a front limit position on a front side thereof,
the pile loom comprising:

an abnormality detecting device that generates
an abnormality signal on the basis of the pile
tension roller (5) or the swing member arriving
at an abnormality determination position that is
used to determine an occurrence of a pile-height
abnormality, which is a state in which pile slip-
off successively occurs in a pile fabric during
weaving, the abnormality determination position
being set at the rear limit position or at a position
on a rear side of the rear limit position.

The pile loom according to Claim 5,

wherein the position detecting device is a distance
detecting device that outputs, as a detection value,
a distance from the position detecting device to the
pile tension roller (5) or to the swing member, and
wherein the abnormality detecting device stores an
abnormality determination value preset as a dis-
tance from the position detecting device to the ab-
normality determination position, the abnormality de-
tecting device including
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a comparator (22) that compares the detection
value output by the position detecting device
with the abnormality determination value, and
an abnormality determination unit (23) that gen-
erates the abnormality signal when the detection
value is more than or equal to the abnormality
determination value as a result of comparison
performed by the comparator (22).

The pile loom according to Claim 6,

wherein the abnormality detecting device stores a
monitor period for determining an occurrence of the
pile-height abnormality, and

wherein the abnormality determination unit (23) has
a function of determining an abnormal period, the
abnormal period being a period in which the detec-
tion value is more than or equal to the abnormality
determination value, the abnormality determination
unit (23) generating the abnormality signal when the
abnormal period reaches the monitor period.

The pile loom according to any one of Claims 5to 7,
wherein the abnormality signal is a signal for stop-
ping the loom.
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