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(54) Temple device for loom including automatic temple position switching mechanism and 
method of driving temple thereof

(57) Provided is a method of driving a temple (41) of
a temple device (40) including an automatic temple po-
sition switching mechanism (42), the temple device (40)
being used for a loom that successively weaves a fabric
(2a) having two or more weave sections with different
weft densities in accordance with a set weaving length
that has been set, the temple (41) being displaceable
between two positions, the automatic temple position
switching mechanism (42) automatically switching a po-
sition of the temple (41) between two positions that are
an operating position and a standby position, the method

being performed when displacing the temple (41) from
the operating position toward the standby position in ac-
cordance with switching between the weave sections,
the method including successively detecting a weaving
length of a weave section that is being woven, and dis-
placing the temple (41) in accordance with a preset op-
eration mode including a movement start timing of the
temple (41) such that movement of the temple (41) is
started before the detected weaving length reaches the
set weaving length and such that the temple (41) reaches
a non-operating position after a plurality of weft-insertion
periods.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a temple device
for a loom including an automatic temple position switch-
ing mechanism and a method of driving a temple of the
temple device. In particular, the present invention relates
to a loom for weaving a fabric including two or more
weave sections having different weft densities (for exam-
ple, a tire cord fabric whose weave section includes a
tire fabric section and a tabby section). The loom includes
a temple (for example, a ring temple) and a temple device
that includes a mechanism (for example, an automatic
elevator mechanism) that displaces the temple between
two positions, i.e., an operating position and a standby
position by using an actuator as a drive source. The tem-
ple device automatically switches the position of the tem-
ple between the two positions in accordance with the
density of a fabric to be woven. Regarding such a loom,
the present invention relates to drive-control of an auto-
matic temple position switching mechanism (automatic
temple-elevating mechanism) that is performed when
displacing the temple device from the operating position
toward the standby position (when the weave section
changes from the tabby section to the fabric section, in
the case of a tire cord fabric).

2. Description of the Related Art

[0002] In a general loom, temple devices are disposed
at both ends in the weaving-width direction of a fabric to
prevent a portion of the fabric near the cloth fell from
being crimped when the fabric is woven. A ring temple
is a known example of a temple used in such a temple
device. The ring temple includes a plurality of temple
rings that are arranged parallel to one another along the
weaving-width direction, and each of the temple rings
has multiple pins on the outer peripheral surface thereof.
[0003] Such a temple device is used not only when
weaving a general fabric but also when weaving a rubber-
reinforcing fabric such as a tire cord fabric. When weaving
a tire cord fabric, a body portion having a very low weft
density (so-called "tire fabric section") and a tab portion
having a high weft density (so-called "tabby section") are
alternately woven. The temple is made to act on the fabric
when weaving the tabby section and the temple is sep-
arated from the fabric when weaving the tire fabric sec-
tion.
[0004] There is a temple device, which is used in a
loom for weaving a tire cord fabric, including a mecha-
nism (automatic temple position switching mechanism)
that automatically switches the position of a temple (Jap-
anese Unexamined
[0005] Patent Application Publication No. 4-281041).
The automatic temple position switching mechanism in-

cludes a pneumatic cylinder to which the temple is at-
tached. The pneumatic cylinder moves the temple be-
tween a first position (standby position) and a second
position (operating position).
[0006] As described in Japanese Unexamined Patent
Application Publication No. 4-281041, when weaving a
fabric (tire cord fabric) including two or more weave sec-
tions having different weft densities, i.e., a first weave
section having a very low weft density such as a tire fabric
section and a second weave section having a high weft
density such as a tabby section, the first weave section
is woven when the temple has been moved to a first po-
sition (standby position) at which the temple is separated
(retracted) from the fabric. The reason for this operation
will be described below in detail.
[0007] As with the case of a general fabric, when weav-
ing the second weave section having a high weft density,
the fabric tends to be crimped when the fabric is woven.
Therefore, it is necessary to locate the temple at the sec-
ond position (operating position, i.e., a position at which
the fabric engages with the temple and is pressed against
the temple) so that the temple can exert a crimp preven-
tion effect to the fabric.
[0008] In contrast, when weaving the first weave sec-
tion having a very low density, such as the tire fabric
section, it is not necessary to prevent crimping by using
a temple, because the fabric is only negligibly crimped
when the fabric is woven. Moreover, in the first weave
section having a very low weft density, warp applies only
a weak binding force to weft, so that the positions of warp
and weft are easily displaced from each other. Therefore,
if the first weave section is continuously pressed by a
temple, the weft and the warp may be disarranged and
the quality of the fabric may be reduced. Therefore, when
weaving the first weave section, it is preferable that the
temple be retracted to the first position (standby position)
at which the temple is separated from the fabric.
[0009] For such a reason, in the loom described in Jap-
anese Unexamined Patent Application Publication No.
4-281041, the operation of the pneumatic cylinder is con-
trolled so that the position of the temple is automatically
moved (displaced) from the operating position to the
standby position or from the standby position to the op-
erating position depending on which of the first and sec-
ond weave sections having different weft densities is to
be woven.

SUMMARY OF THE INVENTION

[0010] However, when switching the weave section
from the second weave section (high density) to the first
weave section (low density, if the temple is rapidly dis-
placed from the operating position to the standby posi-
tion, the warp tension decreases sharply, so that a prob-
lem arises in that warp insertion fault occurs. This prob-
lem will be described below in detail.
[0011] When the temple is at the operating position,
the fabric is guided by guides (a temple base and a temple
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guide), which are disposed in front of and behind the
temple, and by the peripheral surface of the temple, so
that the fabric moves along the peripheral surface of the
temple. On the other hand, when the temple is located
at a position separated from the fabric (non-operating
position), the fabric linearly moves between the front and
back guides. That is, the length of the path along which
the fabric moves differs depending on whether the temple
is located at the operating position or at the non-operating
position. The length of the path is larger when the temple
is at the operating position.
[0012] Therefore, as described above, if the temple is
rapidly displaced from the operating position to the non-
operating position, the length of the path along which the
fabric moves sharply changes in a decreasing direction.
Accordingly, the tension of the fabric and the warp tension
sharply decrease in a short time. As a result, a warp shed-
ding fault may occur due to the decrease in the warp
tension, which may cause a warp insertion fault.
[0013] An object of the present invention, which has
been achieved with consideration of the above-described
circumstances, is to reduce an influence that is exerted
on weaving when the temple is displaced between an
operating position and a non-operating position in a loom
including a temple device having an automatic position
switching mechanism (automatic elevating device) that
automatically displaces the temple between the operat-
ing position and the standby position.
[0014] A first aspect of the present invention provides
a method of driving a temple of a temple device including
an automatic temple position switching mechanism, the
temple device being used for a loom that successively
weaves a fabric having two or more weave sections with
different weft densities in accordance with a set weaving
length that has been set beforehand for each of the
weave sections, the temple being displaceable between
two positions that are an operating position and a standby
position, the automatic temple position switching mech-
anism automatically switching a position of the temple
between the two positions in accordance with a density
of the fabric to be woven.
[0015] The term "standby position" refers to a position
that the temple finally reaches in accordance with the
configuration of the device. The term "non-operating po-
sition" refers to a position at which the temple is separated
from the fabric. It is possible that the standby position is
the same as the non-operating position.
[0016] The method is performed when displacing the
temple from the operating position toward the standby
position in accordance with switching between the weave
sections, and the method includes successively detect-
ing a weaving length of a weave section that is being
woven, and displacing the temple in accordance with a
preset operation mode including at least a movement
start timing of the temple such that movement of the tem-
ple is started before the detected weaving length reaches
the set weaving length and such that the temple reaches
the non-operating position after a plurality of weft-inser-

tion periods.
[0017] The term "detect" means not only to detect a
value related to an object but also to calculate a desired
value from the detected value. That is, to "detect" in-
cludes to "calculate". Moreover, the "weaving length" to
be detected is not limited to the weaving length itself, and
may be substituted by a pick number or a time corre-
sponding to the weaving length. That is, in the present
invention, the meaning of the term "detect the weaving
length" includes the meaning of detecting the weaving
length itself but also the meaning of detecting a pick
number and a time corresponding to the weaving length.
[0018] The movement start timing may be set manually
or automatically. The term "at least" means that the op-
eration mode may include not only the movement start
timing but also the movement speed of the temple.
[0019] There are two methods of starting the move-
ment the temple before the set weaving length is woven:
1) setting the weaving length from the time when the
weave sections are switched; and 2) setting the weaving
length as a lead value prior to the time when the set weav-
ing length is woven. In the latter case, the operation mode
may include the movement start timing that is set as a
lead value prior to a time when the weaving length of the
weave section that is being woven reaches the set weav-
ing length, and displacing of the temple may be started
at a time when the weave section that is being woven
reaches a timing corresponding to the movement start
timing, the time being detected on the basis of the move-
ment start timing set as the lead value, the set weaving
length, and the detected weaving length of the weave
section that is being woven.
[0020] Among various factors that determine the
movement start timing, one of the most important factors
is the following. That is, the movement start timing may
be determined on the basis of at least a weft density of
the weave section that is being woven before being
switched.
[0021] Regarding the movement start timing, not only
the weft density (movement speed of the fabric) but also
the speed of the upward movement (displacement) of
the temple need to be considered. However, the dis-
placement speed may be fixed in some temple devices.
In such a case, the weft density is a main variable that
varies depending on the types of fabric, so that the dis-
placement speed is not used as a necessary condition
and only the weft density is used as a necessary condi-
tion. Besides the weft density, the type of warp and the
set tension may vary. However, the weft density is the
most influential in the movement start timing.
[0022] The movement speed of the temple may be
fixed or variable. In the latter case, the movement speed
of the temple is variable, the operation mode may include
the movement speed of the temple, the movement speed
of the temple may be determined in accordance with a
set tension of warp, and the lead value may be deter-
mined in accordance with the determined movement
speed.
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[0023] A second aspect of the invention provides a
temple device for a loom, the temple device including a
temple and an automatic temple position switching mech-
anism, the temple device being used for the loom that
successively weaves a fabric having two or more weave
sections with different weft densities in accordance with
a set weaving length that has been set beforehand for
each of the weave sections while monitoring the weaving
length of each of the weave sections, the temple being
displaceable between two positions that are an operating
position and a standby position, the automatic temple
position switching mechanism automatically switching a
position of the temple between the two positions in ac-
cordance with a density of a fabric to be woven by using
an actuator as a driving source.
[0024] The temple device includes weaving length
monitoring means that detects weaving-length-related
information including a weaving length of the weave sec-
tion that is being woven; setting means in which a move-
ment start timing of the temple prior to a time when the
weaving length reaches the set weaving length is set in
association with the weaving length; and control means
that controls driving of the actuator so as to operate the
automatic temple position switching mechanism on the
basis of the weaving-length-related information detected
by the weaving length monitoring means and the move-
ment start timing set in the setting means.
[0025] The term "in association with the weaving
length" means that in the case where, for example, the
weaving length is calculated in centimeters (cm), the
weaving length need not be set in cm, but may be set as
a pick number, a time period, or the like that is associated
with the weaving length. The "weaving-length-related in-
formation" includes the weaving length from the time
when the weave section are switched (the weaving length
of the weave section that is being woven) and the re-
maining weaving length that is to be woven to reach the
set weaving length. In the latter case, the temple device
may include a first calculator that calculates a remaining
weaving period before a time when the set weaving
length is woven as the weaving-length-related informa-
tion on the basis of the set weaving length and the de-
tected weaving length, a lead value with respect to the
time and associated with the weaving length may be set
in the setting means as the movement start timing of the
temple, and the control means may start driving of the
actuator when the remaining weaving period calculated
by the first calculator reaches the lead value set in the
setting means. The remaining weaving period is also set
and determined as a weaving length, a pick number, or
a time period.
[0026] Among various factors that are set in the setting
means and that determine the movement start timing,
one of the most important factors is the weft density.
Therefore, as an example, the setting means may include
a second calculator that calculates the lead value on the
basis of a weft density set in the loom.
[0027] With the method according to the first aspect of

the present invention, the movement of the temple is not
started when the weave sections are switched, but start-
ed at a time prior to the time when the weave sections
are switched, and then the temple is gradually moved
during a plurality of weft insertion periods. Therefore, var-
iation in the tension of warp is reduced, and influence of
the variation on weaving is reduced. If, for example, the
movement of the temple is started when the weave sec-
tions are switched and the movement speed of the temple
is reduced, the temple is pressed against the switched
weave section for a long time, so that the quality of the
fabric is reduced.
[0028] With the device according to the second aspect
of the invention, the movement of the temple is not started
on the basis of a signal that is generated when the weave
sections are switched but on an appropriate timing prior
to the time when the weave sections are switched, so
that the movement of the temple can be started at a timing
that enables the temple to be moved with a speed that
does not negatively influence weaving and does not re-
duce the quality of the fabric.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Fig. 1 illustrates a tire cord fabric loom to which the
present invention is applied.
Fig. 2 illustrates an overview of control of the fabric
weaving device illustrated in Fig. 1;
Fig. 3 is a side view of a temple device when the
loom is weaving a tabby section;
Fig. 4 illustrates the temple device when the loom is
weaving a tire fabric section;
Fig. 5 is a plan view of the temple device;
Fig. 6 is a block diagram of a system for driving a
cylinder of the temple device; and
Fig. 7 is a block diagram of a modification of the
system for driving the cylinder of the temple device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0030] Fig. 1 illustrates a tire cord fabric loom to which
the present invention is applied. A general tire cord fabric
loom includes a yarn supply unit 1, a fabric weaving de-
vice 2, and a take-up device 3, which are independently
provided. The yarn supply unit 1 supplies a large number
of warp yarns 1a as a warp row 1b (hereinafter also re-
ferred to as a "warp sheet"). The fabric weaving device
2 makes a fabric 2a by inserting weft (not shown) into
the warp sheet 1b. The take-up device 3 takes up the
fabric 2a. A tire cord fabric, which is the fabric 2a, and
the parts of the tire cord fabric loom will be described
below in detail.
[0031] A tire cord fabric is a rubber-reinforcing fabric
that is used for making a carcass layer of a rubber tire.
The tire cord fabric includes two weave sections (not
shown) having significantly different weft densities: a tire
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fabric section having a very low weft density, and a tabby
section having a weft density higher than that of the tire
fabric section. The carcass layer is manufactured by
coating the tire fabric section of the tire cord fabric with
a rubber material.
[0032] The yarn supply unit 1 includes a creel device
(not shown) and a tension device 4. The creel device
includes a large number of pegs that protrude from a strut
or the like. The number of the pegs is the same as the
number of the warp yarns 1a, and each of the pegs sup-
ports a yarn supply package. A yarn is supplied toward
the tension device 4 from each of the yarn supply pack-
ages, and thereby a warp row is formed.
[0033] The tension device 4 aligns a large number of
yarns, which have been pulled out of the creel device, in
the lateral direction so that the yarns extend parallel to
each other, and the yarns are guided to a dancer roller
4b along a path in which a plurality of guide rollers 4a are
disposed. The dancer roller 4b applies a tension to the
yarns so that a substantially equal tension is applied to
each of the yarns that have been pulled out of the yarn
supply package. Subsequently, the fabric weaving de-
vice 2 makes the large number of yarns into the warp
sheet 1b, and the warp sheet 1b is output toward the
take-up device 3.
[0034] In the example illustrated in Fig. 1, the take-up
device 3 is a so-called off-loom take-up device that per-
forms contact take-up. The take-up device 3 includes a
drive roller 3a, which is rotated, and a driven roller 3b,
which is rotatable. A take-up roller 3c is disposed above
the drive roller 3a and the driven roller 3b, and one end
of the fabric 2a is wound around the take-up roller 3c. In
addition to the drive roller 3a and the driven roller 3b, a
guide roller 3d is provided in the take-up device 3. When
the take-up roller 3c rotates in contact with the drive roller
3a, the fabric 2a, which has been woven, is guided by
the guide roller 3d and the driven roller 3b, and is wound
around the take-up roller 3c.
[0035] Fig. 2 illustrates an enlarged view of the fabric
weaving device 2 of Fig. 1. The structure of the fabric
weaving device 2 is the same as that of an ordinary loom,
except for the following. An ordinary loom supplies a warp
sheet, which is wound around a let-off beam, to a fabric
weaving unit by rotating the let-off beam. In contrast, the
tire cord fabric loom illustrated in Fig. 2 supplies the warp
sheet 1b, which has passed through the tension device
4, to a fabric weaving unit 7 by letting off the warp sheet
1b by a desired let-off amount using a let-off mechanism
5 of the weaving device.
[0036] The let-off mechanism 5 includes a nip roller
5a, a let-off roller 5b, and a let-off motor 5c for rotating
the let-off roller 5b. The warp sheet 1b is wound around
and nipped between the nip roller 5a and the let-off roller
5b, and is let off due to the rotation of the let-off roller 5b.
The let-off roller 5b corresponds to a warp beam of a
general loom.
[0037] The warp sheet 1b, which has been let off from
the let-off mechanism 5, passes a guide roller 6a, and is

wound around and guided by a tension roller 6b. A ten-
sion detector 6c is connected to the tension roller 6b, and
the tension detector 6c detects the warp tension by de-
tecting a load applied to the tension roller 6b due to the
warp tension.
[0038] The fabric weaving unit 7 makes the fabric 2a
by inserting weft into the warp sheet 1b. Subsequently,
the fabric 2a is let off toward the take-up device 3 (off-
loom take-up device) by a take-up mechanism 8. In Fig.
2, a heald frame 7a is illustrated.
[0039] The take-up mechanism 8 includes a pair of
press rollers 8a, a take-up roller 8b that is in pressed
contact with the press rollers 8a, and a take-up motor 8c
for rotating the take-up roller 8b. The fabric 2a, which has
be woven by the fabric weaving unit 7, is guided by a
guide roller 7b toward the take-up mechanism 8; is wound
around the press roller 8a, the take-up roller 8b, and the
press roller 8a in this order; and is nipped between the
press roller 8a and the take-up roller 8b. Thus, when the
take-up roller 8b is rotated, the fabric 2a is let off toward
the take-up device 3 with a let-off amount (speed) in ac-
cordance with a preset weft density.
[0040] A take-up control device 20 controls driving of
the take-up motor 8c of the take-up mechanism 8. A let-
off control device 10 controls driving of the let-off motor
5c of the let-off mechanism 5. The let-off mechanism 5,
the let-off control device 10, and the like correspond to
a "let-off device" in the present invention.
[0041] The basic function of the let-off control device
10 is as follows. The let-off control device 10 calculates
the basic speed from the number of revolutions of the
loom and the weft density that have been set in a loom
control device 30, calculates a speed correction value
from the deviation of the warp tension detected by the
tension detector 6c from the target warp tension that has
been set, and calculates a command speed by correcting
the basic speed using the speed correction value. The
let-off control device 10 calculates the actual number of
revolutions of the let-off motor 5c from a signal sent from
an encoder 5d that detects the rotation angle of the drive
shaft of the let-off motor 5c, and performs tension control
by driving the let-off motor 5c so that the actual number
of revolutions of the let-off motor 5c becomes the same
as the command speed. As a result, the amount of warp
let-off is controlled, and the warp tension is adjusted.
[0042] The take-up control device 20 calculates the
number of revolutions and the like of a main shaft 9a of
the loom on the basis of a signal from an encoder 9b that
detects the rotation angle of the main shaft 9a. The take-
up control device 20 controls driving of the take-up motor
8c in sync with the rotation of the main shaft 9a of the
loom so that the take-up motor 8c rotates with a rotation
speed corresponding to the weft density that has been
set in the loom control device 30. That is, because the
weft density and the number of revolutions of the main
shaft 9a of the loom differ between the tire fabric section
and the tabby section, driving of the take-up motor 8c is
controlled so that the rotation speed of the take-up motor
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8c matches that for either of these sections. To do so,
as with the let-off control device 10, the take-up control
device 20 calculates the actual number of revolutions of
the take-up motor 8c on the basis of a signal from an
encoder 8d of the drive shaft of the take-up motor 8c,
and the take-up control device 20 controls driving of the
take-up motor 8c so that the actual rotation speed of the
take-up motor 8c matches the rotation speed for the
weave section.
[0043] The above-described tire cord fabric loom in-
cludes a pair temple devices each disposed at an end
portion thereof in the weaving-width direction and near
the cloth fell in a downstream part thereof in the direction
in which warp moves. The pair of temple devices are
laterally symmetric with each other. Therefore, in the fol-
lowing description, as illustrated in Figs. 3 to 5, only a
temple device 40 that is disposed on one of the sides in
the weaving-width direction will be described.
[0044] Fig. 3 is a side view of the temple device 40,
which is disposed on a side of the weaving-width direc-
tion, in a state in which a fabric (not shown) is in pressed
contact with a ring temple 41. Fig. 4 illustrates a state in
which the ring temple 41 is separated from a fabric (not
shown). Fig. 5 is a plan view of the temple device 40.
[0045] As with the temple device described in "Descrip-
tion of the Related Art", the temple device 40 includes
the ring temple 41 that is engageable with the fabric 2a,
and an automatic temple elevating device (hereinafter
referred to as an "elevating device") 42 for automatically
elevating and lowering the ring temple 41. The elevating
device 42 corresponds to an automatic temple position
switching mechanism.
[0046] The elevating device 42 includes an air cylinder
50 that serves as an actuator, a temple holder 60 to which
the ring temple 41 is attached, and a link mechanism 70
that connects the air cylinder 50 and the ring temple 41
to each other. In the elevating device 42, the members
50, 60, and 70 are swingably supported by a pair of sup-
port plates 43 that are fixed to a frame of the loom (not
shown) or the like. The pair of support plates 43 are dis-
posed so as to face each other in the weaving-width di-
rection with a distance therebetween, and the members
50, 60, and 70 are supported between the pair of support
plates 43. Each of the members 50, 60, and 70 will be
described below in detail.
[0047] A bracket 51 is rotatably supported by a first
support shaft 50A, which extends between the pair of
support plates 43, with a bearing 50a (plain bearing or
the like). One side of the air cylinder 50 (to be specific,
the head cover side of a cylinder body 52) is fixed to the
bracket 51. Thus, the air cylinder 50 is rotatably support-
ed by the pair of support plates 43 through the bracket
51. As with the first support shaft 50A, various shafts that
will be described below extend in the weaving-width di-
rection.
[0048] A connection member 54 is attached to one end
of the cylinder body 52 (an end of a piston rod 53, which
protrudes from the rod cover side) of the air cylinder 50.

The connection member 54 has a two-forked shape (an-
gular U-shape in plan view) that is open in a direction
away from the rod cover. Opposite members 54a, which
form the two-forked shape, are separated from each oth-
er in the weaving-width direction. A first connection shaft
54B extends between the opposite members 54a.
[0049] The temple holder 60 is a unit (integrally formed
member) including a base portion 61, an arm portion 62,
and a support portion 63 that are integrally formed with
each other. The base portion 61 extends in the weaving-
width direction. The arm portion 62 extends in a direction
(lateral direction in Fig. 3) that is perpendicular to the
longitudinal direction of the base portion 61. The support
portion 63 is a block-shaped member formed at an end
of the arm portion 62. The ring temple 41 is attached to
the base portion 61. A through-hole 63b is formed in the
support portion 63 so as to extend in the longitudinal di-
rection of the base portion 61. A second support shaft
63A is inserted through the through-hole 63b with a bear-
ing 63a (plain bearing or the like) therebetween, and the
second support shaft 63A extends between the pair of
support plates 43. Thus, the temple holder 60 is rotatably
supported by the pair of support plates 43 at the support
portion 63 thereof.
[0050] The link mechanism 70 includes a first link lever
71 and a second link lever 72. One end of the first link
lever 71 (the upper end in Fig. 3) is rotatably supported
by a third support shaft 71A that extends between the
pair of support plates 43 with a bearing 71a (plain bearing
or the like). The other end of the first link lever 71 (the
lower end in Fig. 3) is rotatably connected to the first
connection shaft 54B of the connection member 54 with
a bearing 54b (plain bearing or the like).
[0051] One end of the second link lever 72 (the upper
end in Fig. 3) is rotatably connected to the first connection
shaft 54B of the connection member 54 with the bearing
54b (plain bearing or the like). The other end of the sec-
ond link lever 72 (the lower end in Fig. 3) has a two-forked
shape as with the connection member 54, and a second
connection shaft 72B extends between a pair of opposite
members 72a. The other end of the second link lever 72
is connected to a connection piece 73 that is attached to
the upper surface of the temple holder 60 through the
second connection shaft 72B. A bearing 72b (plain bear-
ing or the like) is disposed between the second connec-
tion shaft 72B and the connection piece 73, so that the
second connection shaft 72B (second link lever 72) and
the connection piece 73 are rotatably connected to each
other.
[0052] As described above, the first connection shaft
54B, which connects the first link lever 71 to the second
link lever 72, extends across the two-forked connection
member 54. A stopper 74, which defines the protruding
limit of the piston rod 53 to which the connection member
54 is attached, is disposed between the pair of support
plates 43. The stopper 74 is disposed at a position such
that, when the piston rod 53 protrudes and the connection
member 54 contacts the stopper 74, the third support
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shaft 71A, the first connection shaft 54B, and the second
connection shaft 72B are positioned on the same line in
a side view.
[0053] The temple device 40 having the above-de-
scribed structure is disposed at each end of the loom in
the weaving-width direction. A temple bar 81, which ex-
tends in the weaving-width direction, is disposed below
the temple devices 40 and fixed to the frame (not shown)
of the loom. A temple guide 83 and a temple base 84 are
attached to the temple bar 81 at positions corresponding
to the selvedge in lateral directions using a temple brack-
et 82 that is fixed to the temple bar 81 with a holder 80.
The temple guide 83 and the temple base 84 are dis-
posed below the ring temple 41 at positions in front of
and behind the ring temple 41, respectively. The temple
guide 83 and the temple base 84, which form a U-shape
in side view, guide ends of a fabric.
[0054] In the temple device 40 having the above-de-
scribed structure, the positions of the first to third support
shafts 50A, 63A, and 71A are fixed relative to the support
plates 43. The positions of the first and second connec-
tion shafts 54B and 72B are movable. In the temple de-
vice 40, when the piston rod 53 of the air cylinder 50 has
protruded to the limit as illustrated in Fig. 3, the first link
lever 71 and the second link lever 72 extend along sub-
stantially the same line, and the distance between the
third support shaft 71A, which is fixed, and the second
connection shaft 72B, which is movable, is the maximum.
In this state, the ring temple 41 is positioned at the lower
limit of the elevation range, the lower end of the ring tem-
ple 41 is positioned below the upper ends of the temple
guide 83 and the temple base 84, and the ring temple 41
is in pressed contact with the fabric.
[0055] When the piston rod 53 moves backward from
the state illustrated in Fig. 3, as illustrated in Fig. 4, the
first link lever 71 rotates around the third support shaft
71A, which is fixed, whereby the first link lever 71 and
the second link lever 72 form an angle therebetween.
Thus, the distance between the third support shaft 71A,
which is fixed, and the second connection shaft 72B,
which is movable, decreases and the connection piece
73 is raised, whereby the temple holder 60 rotates up-
ward around the second support shaft 63A, which is fixed.
As a result, the ring temple 41 is displaced upward. When
the piston rod 53 is at the most retracted position, the
ring temple 41 is at the highest position in the elevation
range, and the ring temple 41 is separated from the fabric.
As the piston rod 53 of the air cylinder 50 reciprocates in
such a manner, the ring temple 41 is positioned at one
of the lowest position and the highest position in the el-
evation range.
[0056] Fig. 6 illustrates a control mechanism of the air
cylinder 50. The air cylinder 50 causes the piston rod 53
to reciprocate by using compressed air supplied from an
air supply source (not shown). The movement direction
of the piston rod 53 is switched by supplying compressed
air to one of the pressure chambers on the forward move-
ment side (protruding side) and the backward movement

side (retracting side) in the cylinder body 52 and discharg-
ing compressed air from the other of the pressure cham-
bers. Supply of compressed air to one pressure chamber
and discharge of compressed air from the other pressure
chamber can be switched by using a four-directional
switching valve 90.
[0057] In the mechanism illustrated in Fig. 6, a throttle
valve 97 is disposed in the channel for discharging air,
so that the flow rate of discharging the compressed air
is adjustable. With this mechanism, the flow rate of dis-
charging the compressed air can be reduced by adjusting
the throttle valve 97, so that the speed with which the
piston rod 53 is retracted (= the speed with which the
temple 41 is displaced upward) can be reduced as com-
pared with the case where the compressed air is dis-
charged naturally. Thus, the time during which the temple
41 moves to the non-operating position (the position at
which the temple 41 is separated from the fabric) can be
increased, so that the temple 41 reaches the non-oper-
ating position after a plurality of weft insertion periods.
[0058] The four-directional switching valve 90 is a so-
lenoid valve. The temple device 40 includes switching
control means 93 for controlling the operation of the so-
lenoid valve. The switching control means 93 includes a
drive controller 94, which serves as control means, and
a storage unit 95, which serves as setting means.
[0059] Movement start timing for the ring temple 41
(hereinafter referred to as the "temple 41") is set (stored)
in the storage unit 95 by using an input setting unit 96.
The movement start timing for the ring temple 41 is used
when the weave section is switched between the tabby
section and the tire fabric section (= the timing at which
the four-directional switching valve 90 is activated to
move the piston rod 53 of the air cylinder 50 forward or
backward). The input setting unit 96 includes a display
(not shown), an input unit, and the like.
[0060] In the example illustrated in Fig. 6, a set value
of the movement start timing of the temple 41 that is used
when switching the weave section from the tabby section
to the tire fabric section is set as a remaining weaving
length (unit: cm) that is to be woven to reach a set weave
length that has been set for the tabby section, which is
being woven. In this case, the set value corresponds to
the remaining weaving period needed to weave up to the
set weaving length. The set value defines a time prior to
the time when the set weaving length is woven, and cor-
responds to a lead value in the present invention (for
example, if the remaining weaving length with respect to
the set weaving length is Y cm, the movement of the
temple 41 is started at a time that is prior to the time when
the set weaving length is to be woven by a period needed
to weave the tabby section by Y cm. This set value, which
is denoted by S10, is output to the drive controller 94.
[0061] The drive controller 94 has a function of detect-
ing (calculating) the remaining weaving length that is to
be woven to reach the set weaving length by using a
weaving length detected by weaving length monitoring
means 31 of the loom control device 30 and a set weaving
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length that has been set in a weaving condition setting
unit 32. The calculated remaining weaving length corre-
sponds to a remaining weaving period before the time
when the set weaving length is woven. Therefore, in this
example, the drive controller 94 has a function of a first
calculator in the present invention. However, the function
of the first calculator may be performed by a dedicated
calculator that is independent of the drive controller 94
or by the weaving length monitoring means 31.
[0062] The loom control device 30 includes weaving
length monitoring means 31 for monitoring a weaving
length of a fabric that is being woven, a main controller
33 for controlling driving of various devices of the loom,
and the weaving condition setting unit 32 in which weav-
ing conditions and the like are set.
[0063] The weaving length monitoring means 31 is
known means including, for example, a counter that in-
crements the count by one for each rotation of the main
shaft 9a of the loom on the basis of a signal S7 supplied
from the encoder 9b for detecting the rotation angle of
the main shaft 9a (every time the rotation angle 0° (360°)
is detected). The weaving length is calculated in accord-
ance with the count, the weft density set in the weaving
condition setting unit 32, and the weaving crimp ratio of
the fabric that is being woven, which is obtained before-
hand. In the example illustrated in Fig. 6, the weaving
length itself is calculated (detected) in centimeters. The
weaving length monitoring means 31 outputs a signal S8
of the calculated weaving length to the main controller
33. The weaving length monitoring means 31 outputs the
signal S8 of weaving length also to the drive controller 94.
[0064] The input setting unit 96, which is connected to
the storage unit 95 of the switching control means 93, is
connected to the weaving condition setting unit 32.
Weaving conditions are set in the weaving condition set-
ting unit 32 by using the input setting unit 96. The weaving
conditions include the following: the weft density, the
number of revolutions of the loom, and a weaving pattern
such as the weaving length and the order in which the
weave sections (tire fabric section, tabby section) are to
be woven.
[0065] The main controller 33 obtains the switching
timing of the weaving conditions from a weaving pattern
S3, which has been set in the weaving condition setting
unit 32, and the weaving length S8, which has been cal-
culated by the weaving length monitoring means 31.
When the switching timing arrives, the main controller 33
outputs a signal S4 that represents switching of the
weave sections and information regarding the next
weave section to be woven to the drive controller 94 of
the switching control means 93.
[0066] The main controller 33 outputs a signal S9 that
represents switching of the weave sections to the weav-
ing length monitoring means 31. When the signal S9 is
input, the weaving length monitoring means 31 resets
the detected weaving length and restarts detection of a
weaving length.
[0067] As described above, the main controller 33 out-

puts the signal S4, which represents switching of the
weave sections and information regarding the next
weave section to be woven, to the drive controller 94. On
the basis of the signal S4, the drive controller 94 deter-
mines whether the next weave section to be woven is
the tire fabric section or the tabby section, and stores the
determination result until the signal S4 is input next time.
For convenience of description, it is assumed here that
the next weave section to be woven is the tabby section.
When weaving the tabby section, the drive controller 94
compares the actually remaining weaving length, which
is detected, with a remaining weaving length that is a set
value (lead value) of the movement start timing, which is
stored in the storage unit 95. When these two weaving
lengths become the same, the drive controller 94 outputs
an operation signal S11 to the four-directional switching
valve 90 to activate the four-directional switching valve
90 in order to change the connection state of the channels
on the supply side and the discharge side of the com-
pressed air.
[0068] When the four-directional switching valve 90,
which is controlled by the drive controller 94, is in the
state illustrated in Fig. 6, the channel for supplying com-
pressed air is connected to the pressure chamber on the
forward movement side and the channel for discharging
compressed air is connected to the pressure chamber
on the backward movement side, so that the piston rod
53 receives a pressure from the compressed air in a pro-
truding direction. When the four-directional switching
valve 90 is operated in this state and the connections of
the channels are switched, the piston rod 53 receives a
pressure in the backward direction and is retracted, so
that the compressed air is discharged from the pressure
chamber on the forward movement side. As a result, the
piston rod 53 moves backward, the link mechanism 70
rotates the temple holder 60 upward, the temple 41
moves upward from the operating position to the non-
operating position, and finally the temple 41 reaches the
standby position. The opening degree of the throttle valve
97 is set so that the temple 41 is displaced to the non-
operating position after a plurality of weft-insertion peri-
ods (at least about four picks) due to the function of the
throttle valve 97 described above.
[0069] The movement start timing is set as follows. An
operator calculates an appropriate movement start tim-
ing beforehand, and sets the remaining weaving length
corresponding to the timing by using the input setting unit
96. The movement start timing of the temple 41 is deter-
mined with consideration of various conditions. The con-
ditions include, for example, the following 1) to 3):

1) the weaving speed (the movement speed of the
fabric) when weaving the tabby section, which is cal-
culated using the weft density and the number of
revolutions of the loom;
2) the operation condition of the temple 41 (the move-
ment speed, the distance from the operating position
to the non-operating position, etc.); and
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3) the timing at which the temple 41 reaches the non-
operating position (the temple may reach the non-
operating position before or a slightly after the
boundary between the tabby section and the tire fab-
ric section reaches the position of the temple 41).

[0070] These conditions are basically predetermined
and fixed, and the movement start timing can be calcu-
lated on the basis of these conditions.
[0071] In the case where the movement speed of the
temple 41 can be adjusted by using the throttle valve 97
as described above or by performing drive control using
an actuator as described below, the movement start tim-
ing may be determined in accordance with the adjust-
ment. If the amount of adjustment is small and has little
influence on the movement speed of the temple 41, the
movement start timing may be determined assuming that
the movement speed has a typical fixed value. The meth-
od of determining the movement start timing is not limited
to the calculation based on the above-described condi-
tions. The optimal timing may be determined by perform-
ing test weaving with a plurality of movement start tim-
ings.
[0072] Modifications of the example illustrated in the
figures will be described below. In the example illustrated
in the figures, the air cylinder 50 is used as an actuator
that is a drive source. Instead, other types of actuators,
such as an electric motor and a rotary solenoid may be
used. For example, an electric motor may be used as an
actuator, the second support shaft 63A may be recipro-
cally rotated through a crank mechanism or the like, and
the temple holder 60 may be swung by the rotation of the
second support shaft 63A.
[0073] When an electric motor is used as an actuator
and the movement of the temple 41 is controlled by con-
trolling driving of the electric motor, not only the move-
ment start timing but also the movement speed is stored
in the storage unit 95 as an operation mode of the temple
41, and the drive controller 94 controls driving of the elec-
tric motor on the basis of the set operation mode.
[0074] In the example illustrated in the figures, the tem-
ple holder 60 includes the arm portion 62 and the support
portion 63, connects the link mechanism 70 to the base
portion 61, and swings the temple 41 through the arm
portion 62 and the support portion 63. Instead, the temple
41 may be linearly moved vertically by attaching the tem-
ple holder 60 to an end of the piston rod 53 and disposing
the air cylinder 50 above the temple holder 60 such that
the piston rod 53 moves vertically (see Japanese Unex-
amined Patent Application Publication No. 10-298853,
Fig. 3). With such a structure, the arm portion 62, the
support portion 63, and the link mechanism 70 may be
omitted from the temple holder 60.
[0075] In the description above, the value set in the
storage unit 95 is set as a lead value with respect to the
time when the set weaving length is to be woven. Instead,
the value may be set as a weaving period (for example,
weaving length) from the time the weave sections are

switched. In this case, the first calculator for calculating
the remaining weaving length that is to be woven to reach
the set weaving length may be omitted. The drive con-
troller 94 controls driving of the actuator on the basis of
the weaving length calculated by the weaving length
monitoring means 31 and the weaving period stored in
the storage unit 95.
[0076] In the description above, the remaining weaving
period needed to weave up to set weaving length or the
weaving period from the switching timing is stored as a
weaving length in the storage unit 95. However, this it
not limited thereto, and the such a value may be set as
a weft insertion pick number or a time period, which is
proportional to the weaving length. In such a case, on
the basis of the set value, the drive controller 94 may
calculate the weaving length to be compared with the
actual weaving length obtained by the weaving length
monitoring means 31.
[0077] In the description above, it is assumed that an
operator sets the movement start timing. Instead, the
movement start timing may be automatically calculated
from a weaving condition or an operating condition of the
temple that has been set in the weaving condition setting
unit 32. Fig. 7 illustrates the structure of the switching
control means 93 in this case. The switching control
means 93 includes, in addition to the above-described
components, a calculator 98 (second calculator) for cal-
culating the movement start timing. Operating conditions
of the temple 41, such as the movement speed of the
temple 41 and the movement distance of the temple 41
from the operating position to the non-operating position,
are stored in the storage unit 95.
[0078] In the example illustrated in the figures, as de-
scribed above, when a weaving condition is set in the
weaving condition setting unit 32 through the input setting
unit 96, the weaving condition setting unit 32 outputs the
weft density and the number of revolutions, which are
included in the weaving conditions, to the calculator 98.
Then, the calculator 98 reads an operation condition S23
of the temple 41, which is stored in the storage unit 95,
and calculates a movement start timing S24 on the basis
of these values. The calculated movement start timing
S24 is output to the storage unit 95 and set (stored) in
the storage unit 95. In this example, the combination of
the storage unit 95 and the calculator 98 corresponds to
setting means.
[0079] In the example illustrated in the figures, the tem-
ple device 40 is of an upper-mount type and the temple
41 is pressed against the fabric from above. However,
this is not limited thereto, and the temple 41 may be a
lower-mount type and the temple 41 may be pressed
against the fabric from below. The present invention is
also applicable to the temple device 40 of such a lower-
mount type. If the temple device 40 is of a lower-mount
type, when displacing the temple 41 toward the standby
position, the temple 41 is moved downward, instead of
upward as described in the figures.
[0080] In the description above, the loom to which the
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present invention is applied is a tire cord loom. However,
the loom to which the present invention is applied is not
limited thereto. The present invention is applicable to any
loom for weaving a fabric including two or more weave
sections having different weft densities, the loom includ-
ing a temple device having an automatic temple position
switching mechanism that automatically switches the po-
sition of a temple between an operating position and a
standby position in accordance with the weft density of
the weave section to be woven.

Claims

1. A method of driving a temple (41) of a temple device
(40) including an automatic temple position switch-
ing mechanism (42), the temple device (40) being
used for a loom that successively weaves a fabric
(2a) having two or more weave sections with different
weft densities in accordance with a set weaving
length that has been set beforehand for each of the
weave sections, the temple (41) being displaceable
between two positions that are an operating position
and a standby position, the automatic temple posi-
tion switching mechanism (42) automatically switch-
ing a position of the temple (41) between the two
positions in accordance with a density of the fabric
(2a) to be woven, the method being performed when
displacing the temple (41) from the operating posi-
tion toward the standby position in accordance with
switching between the weave sections, the method
comprising:

successively detecting a weaving length of a
weave section that is being woven; and
displacing the temple (41) in accordance with a
preset operation mode including at least a move-
ment start timing of the temple (41) such that
movement of the temple (41) is started before
the detected weaving length reaches the set
weaving length and such that the temple (41)
reaches a non-operating position after a plurality
of weft-insertion periods.

2. The method according to Claim 1,
wherein the operation mode includes the movement
start timing that is set as a lead value prior to a time
when the weaving length of the weave section that
is being woven reaches the set weaving length, and
wherein displacing of the temple (41) is started at a
time when the weave section that is being woven
reaches a timing corresponding to the movement
start timing, the time being detected on the basis of
the movement start timing set as the lead value, the
set weaving length, and the detected weaving length
of the weave section that is being woven.

3. The method according to Claim 2,

wherein the movement start timing is determined on
the basis of at least a weft density of the weave sec-
tion that is being woven before being switched.

4. The method according to Claim 2,
wherein a movement speed of the temple (41) is var-
iable, the operation mode includes the movement
speed of the temple (41), the movement speed of
the temple (41) is determined in accordance with a
set tension of warp, and the lead value is determined
in accordance with the determined movement
speed.

5. A temple device (40) for a loom, the temple device
(40) including a temple (41) and an automatic temple
position switching mechanism (42), the temple de-
vice (40) being used for the loom that successively
weaves a fabric (2a) having two or more weave sec-
tions with different weft densities in accordance with
a set weaving length that has been set beforehand
for each of the weave sections while monitoring the
weaving length of each of the weave sections, the
temple (41) being displaceable between two posi-
tions that are an operating position and a standby
position, the automatic temple position switching
mechanism (42) automatically switching a position
of the temple (41) between the two positions in ac-
cordance with a density of a fabric (2a) to be woven
by using an actuator (50) as a driving source, the
temple device (40) comprising:

weaving length monitoring means (31) that de-
tects weaving-length-related information includ-
ing a weaving length of the weave section that
is being woven;
setting means (95) in which a movement start
timing of the temple (41) prior to a time when
the weaving length reaches the set weaving
length is set in association with the weaving
length; and
control means (94) that controls driving of the
actuator (50) so as to operate the automatic tem-
ple position switching mechanism (42) on the
basis of the weaving-length-related information
detected by the weaving length monitoring
means (31) and the movement start timing set
in the setting means (95).

6. The temple device (40) according to Claim 5, further
comprising:

a first calculator that calculates a remaining
weaving period before a time when the set weav-
ing length is woven as the weaving-length-relat-
ed information on the basis of the set weaving
length and the detected weaving length,
wherein a lead value with respect to the time
and associated with the weaving length is set in

17 18 



EP 2 405 041 A2

11

5

10

15

20

25

30

35

40

45

50

55

the setting means (95) as the movement start
timing of the temple (41), and
wherein the control means (94) starts driving of
the actuator when the remaining weaving period
calculated by the first calculator reaches the lead
value set in the setting means (95).

7. The temple device (40) according to Claim 5, where-
in the setting means (95) includes a second calcu-
lator (98) that calculates the lead value on the basis
of a weft density set in the loom.
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