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(57)  Areciprocating motion mechanism (7) includes
an intermediate transmission shaft (11) that is rotatably
supported by a frame of a loom (1) and that extends in
a weaving-width direction, a reverse driving section (12)
that connects the intermediate transmission shaft (11)
and a driving shaft (8) to each other and that reciprocat-
ingly reversely drives the intermediate transmission shaft
(11), a swinging arm (13) that is supported at one end
by a supporting shaft (25) provided above a warp line,
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that is provided so as to be swingable around an axis of
the supporting shaft (25), and that supports at other end
atuck-in head (3), and a driving transmission section (14)
that connects the swinging arm (13) and the intermediate
transmission shaft (11) to each other and that is mounted
on the intermediate transmission shaft (11) so that a po-
sition of the driving transmission section (14) in the weav-
ing-width direction with respect to the intermediate trans-
mission shaft (11) is changeable.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an air tuck-in
device of an air jetloom. The air tuck-in device is provided
in the air jet loom and performs a tuck-in operation by air
jetting with tuck-in nozzles. The air tuck-in device in-
cludes a pair of tuck-in heads that are each provided on
a corresponding one of a weft-supply side and a side
opposite to the weft-supply side and that have the tuck-
in nozzles, a driving shaft that is continuously rotationally
driven in one direction in synchronism with a main shaft
of the loom, and a reciprocating motion mechanism that
supports at least the tuck-in head provided on the side
opposite to the weft-supply side, that uses the driving
shaft as a driving source, and that causes the tuck-in
head to undergo a reciprocating motion between a first
position that is situated on a side of a cloth fell and a
second position that is situated away from the cloth fell
in a front-rear direction of the loom. The first position is
a position where the reciprocating motion causes the
tuck-in head to overlap the cloth fell, and the second po-
sitionis a position where the tuck-in head s situated away
from the cloth fell on a side opposite to a side of a reed.

2. Description of the Related Art

[0002] As a tuck-in device that is provided in an air jet
loom, a so-called air tuck-in device that is an air jet tuck-
in device is provided. The air tuck-in device performs a
tuck-in operation on the weft-supply side and the side
opposite to the weft-supply side. In the tuck-in operation,
an end portion of a weft that has been inserted is folded
in (tucked in) by air jetting into a warp shed in which a
subsequent weft is inserted. The tuck-in device includes
tuck-in heads having tuck-in nozzles for performing air
jetting. In the tuck-in device, the tuck-in heads are each
provided on a corresponding one of the weft-supply side
and the side opposite to the weft-supply side.

[0003] In an air jet loom including such an air tuck-in
device, when a weaving width of a cloth that is woven is
changed, the disposition of a tuck-in head is changed in
the weaving-width direction in correspondence with the
positions of selvages after changing the weaving width
of the cloth. Incidentally, in this case, in a general loom,
the disposition of the tuck-in head on the side opposite
to the weft-supply side is changed. However, in a so-
called center-reference loom in which a center in the
weaving-width direction is a reference, the arrangement
of the tuck-in head on the weft-supply side and the tuck-
in head on the side opposite to the weft-supply side is
changed.

[0004] When the disposition of a tuck-in head is
changed in the weaving-width direction as described
above, in order to preventinterference between the tuck-
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in head and a reed (reed dent) when beating is per-
formed, the reed is, in general, also changed. That is,
when the disposition of the tuck-in head is changed due
to the change in the weaving width, the reed is also
changed to a reed having a width corresponding to the
changed weaving width. However, in this case, it is nec-
essary to provide a plurality of reeds having widths cor-
responding to respective possible weaving widths.
[0005] On the other hand, a so-called retraction-type
air tuck-in device in which, in a front-rear direction of a
loom, a tuck-in head is caused to reciprocate between a
tuck-in position, where the tuck-in operation is performed,
and a retracted position, where the above-described in-
terference is prevented, has been hitherto proposed as
an air tuck-in device that is provided for the purpose of
making it unnecessary to provide such a plurality of
reeds. A device that is disclosed in European Unexam-
ined Patent Application Publication No. 0534429 (here-
under referred to as "existing device") is provided as an
example of such a retraction-type air tuck-in device.
[0006] Specifically, the existing device is formed so
that a tuck-in head (tuck-in nozzles) is caused to recip-
rocate as described above by a reciprocating motion
mechanism in which a driving shaft is a driving source.
The reciprocating motion mechanism includes a cam
mechanism that serves as a driving mechanism and a
link mechanism that transmits the motion of the cam
mechanism to the tuck-in head.

[0007] Regarding the configuration of the reciprocating
motion mechanism, the cam mechanism includes a cam
that is mounted on the driving shaft so as to be incapable
of rotating relative to the driving shaft, and a lever (cam
lever) that is provided so as to swing in the front-rear
direction of the loom in accordance with the rotation of
the cam. The link mechanism includes a link rod that is
connected at one end to the cam lever with a pin of the
link rod being inserted in a long hole of the cam lever,
and a slide member that is connected at one end to the
link rod so as to be pivotally connected to the other end
of the link rod and that is supported so as to be slidable
in the front-rear direction at the loom.

[0008] In addition, in the existing device, the nozzles
(tuck-in head) that perform air jetting for performing a
tuck-in operation is supported so as to be fixed to the
other end of the slide member. By virtue of this structure,
in the existing device, when the cam lever swings due to
the rotation of the cam, the slide member that is connect-
ed to the cam lever via the link rod slides in the front-rear
direction, so that the tuck-in head reciprocates as de-
scribed above.

[0009] The retraction-type tuck-in device is a device
that is based on the assumption that the disposition of a
tuck-in head is changed in the weaving-width direction
in accordance with the change in the weaving width as
described above. However, even in the loom that is pro-
vided with the existing device described above, when the
weaving width of a cloth that is woven is changed, natu-
rally, the disposition of the tuck-in head is changed in the
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weaving-width direction in accordance with the change
in the weaving width of the cloth that is woven.

[0010] When the disposition of the tuck-in head is
changed in this way, in the existing device formed as
described above, the slide member, which is a member
that directly supports the tuck-in head, is moved in the
weaving-width direction. However, in the existing device,
since the slide member is formed so that the slide mem-
ber is connected to the driving mechanism (cam mech-
anism) by the link rod, when changing the disposition of
the tuck-in head, not only the slide member, but also the
driving mechanism that is connected to the slide member
needs to be moved in the weaving-width direction. That
is, in the existing device, when the disposition of the tuck-
in head is changed due to the change in the weaving
width, the entire reciprocating motion mechanism needs
to be moved in the weaving width direction. Therefore, it
is very troublesome to change the disposition of the tuck-
in head.

SUMMARY OF THE INVENTION

[0011] In view of the above-described circumstances,
it is an object of the prevent invention to provide a con-
figuration that easily allows the disposition of a tuck-in
head to be changed in a weaving-width direction in an
air tuck-in device of an air jet loom that includes a recip-
rocating motion mechanism such as that described
above.

[0012] As described above, the present invention as-
sumes an air tuck-in device of an air jetloom, the air tuck-
in device including a reciprocating motion mechanism
that causes a tuck-in head to undergo a reciprocating
motion between a first position that is situated on a side
of a cloth fell and a second position that is situated away
from the cloth fell in a front-rear direction of the loom.
[0013] The so-called "first position" in the present in-
vention is a position where the tuck-in head overlaps the
cloth fell in the front-rear direction of the loom when the
tuck-in head reciprocates. More specifically, the "first po-
sition" is a position where the above-described tuck-in
operation can be performed due to the tuck-in head being
positioned at or near the first position, specifically, a po-
sition where the cloth fell is positioned in the range of
existence of the slit formed in the tuck-in head in the front-
rear direction of the loom. The so-called "second position"
in the present invention is a position where the tuck-in
head is situated away from the cloth fell on the side op-
posite to the side of the reed in the front-rear direction of
the loom when the tuck-in head reciprocates. More spe-
cifically, the "second position" is a position (retracted po-
sition) where the tuck-in head does not interfere with the
reed and is retracted from the reed even if the reed has
reached the most advanced position when the tuck-in
head is positioned at the second position.

[0014] Inthe air tuck-in device according to the present
invention, the reciprocating motion mechanism includes
an intermediate transmission shaft that is rotatably sup-
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ported by a frame of the loom and that extends in a weav-
ing-width direction, a reverse driving section that con-
nects the intermediate transmission shaft and the driving
shaft to each other and that reciprocatingly reversely
drives the intermediate transmission shaft, a swinging
arm that is supported at one end by a supporting shaft
provided above a warp line, that is provided so as to be
swingable around an axis of the supporting shaft, and
that supports at other end the tuck-in head, and a driving
transmission section that connects the swinging arm and
the intermediate transmission shaft to each other and
that is mounted on the intermediate transmission shaft
so that a position of the driving transmission section in
the weaving-width direction with respect to the interme-
diate transmission shaft is changeable.

[0015] Inthe air tuck-in device according to the present
invention, in the front-rear direction, the supporting shaft
may be disposed in a range near the cloth fell, the range
including a location directly above the cloth fell. Further,
in the air tuck-in device, the driving transmission section
may include a first connecting lever that is mounted at
one end on the intermediate transmission shaft so as to
be incapable of rotating relative to the intermediate trans-
mission shaft, and a second connecting lever that is con-
nected at one end to other end of the first connecting
lever so as to be rotatable with respect to the other end
of the first connecting lever and that is connected at other
end to the swinging arm so as to be rotatable with respect
to the swinging arm.

[0016] When the driving transmission section includes
the first connecting lever and the second connection le-
ver, a connection portion where the swinging arm and
the second connecting lever are connected to each other
is positioned closer than an intermediate portion of the
swinging arm in the longitudinal direction to a side of the
other end of the swinging arm. Further, when the driving
transmission section is formed in this way, a position of
the connection portion and lengths of both the connecting
levers are set so that an angle formed by the first con-
necting lever and the second connecting lever is sub-
stantially 90 degrees in a state in which the tuck-in head
is positioned at one of the first position and the second
position, and a position of the supporting shaft is set so
that the angle is substantially 90 degrees even in a state
in which the tuck-in head is positioned at other of the first
position and the second position with respect to the one
of the first position and the second position.

[0017] Inthe air tuck-in device according to the present
invention, the reverse driving section may be an articu-
lated link mechanism including a crank mechanism that
is mounted on the driving shaft. Further, when the reverse
driving section includes the articulated link mechanism
including the crank mechanism, the crank mechanism
may include a crank hub that is mounted on the driving
shaft so as to be incapable of rotating relative to the driv-
ing shaft, and may be formed so that a mounting phase
of the crank hub with respect to the driving shaft is
changeable.
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[0018] In the reciprocating motion mechanism of the
air tuck-in device according to the present invention, a
tuck-in head is supported by the swinging arm, and the
driving transmission section is connected to the swinging
arm to impart a reciprocating swinging motion to the
swinging arm. In addition, in the reciprocating motion
mechanism, the reverse driving section corresponding
to the driving mechanism of the above-described existing
device is notdirectly connected to the link rod thatimparts
a reciprocating motion to the slide member that supports
the tuck-in head as it is in the existing device, but is con-
nected to the driving transmission section via the inter-
mediate transmission shaft that is provided so as to ex-
tend in the weaving-width direction. That is, the recipro-
cating motion mechanism of the tuck-in device according
to the present invention has a configuration in which the
reverse driving section causes the intermediate trans-
mission shaft to be reciprocatingly reversely driven, and
the swinging arm is reciprocatingly swingingly driven with
the intermediate transmission shaft that undergoes re-
ciprocating reverse motion in this way being a driving
source.

[0019] Moreover, in the reciprocating motion mecha-
nism, since the mounting position of the driving transmis-
sion section connected to the swinging arm with respect
to the intermediate transmission shaft can be changed
in the weaving-width direction that is an axial direction of
the intermediate transmission shaft, the arrangement of
the driving transmission section and the swinging arm to
which the driving transmission section is connected can
be changed in the weaving-width direction. That is, the
reciprocating motion mechanism is formed so that, of the
entire reciprocating motion mechanism, only the swing-
ing arm that supports the tuck-in head and the driving
transmission section connected to the swinging arm can
move in the weaving-width direction.

[0020] Therefore, according to the air tuck-in device
according to the present invention, when changing the
disposition of a tuck-in device due to a change in the
weaving width, it is not necessary to move the entire re-
ciprocating motion mechanism as it is in the existing de-
vice, and the disposition of the tuck-in head is changed
by only moving the swinging arm, which directly supports
the tuck-in head, and the driving transmission section,
which is an accompanying portion of the swinging arm,
without changing the disposition of the reverse driving
section of the reciprocating motion mechanism. There-
fore, compared to the existing device, the disposition of
the tuck-in head can be easily changed in the weaving-
width direction without considerable trouble.

[0021] Inthe air tuck-in device according to the present
invention, the tuck-in head is supported at the other end
of the swinging arm that can swing around the axis of the
supporting shaft disposed at the side of the one end, and
the tuck-in head reciprocates by swinging around the axis
of the supporting shaft. Moreover, by forming the air tuck-
in device so that the supporting shaft is disposed in the
above-described range near the cloth fell, compared to
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when the supporting shaft is disposed outside this range,
the path of the tuck-in head that undergoes a reciprocat-
ing swinging motion is in a state that s closer to a parallel
state with respect to the warp line. Therefore, even if the
tuck-in head is formed so as to be displaced by swinging,
the first position where the above-described tuck-in op-
eration can be performed is a position that is closer to
the warp line. As a result, the above-described tuck-in
operation can be more properly performed.

[0022] Further, in the air tuck-in device according to
the presentinvention, by forming the driving transmission
section so as to include the first connecting lever and the
second connecting lever as described above, compared
to when the driving transmission section includes a single
connecting lever, the life of the swinging arm and the life
of the driving transmission section can be increased.
[0023] Specifically, when the driving transmission sec-
tion includes a single connecting lever, the swinging arm
becomes swingable. Therefore, the connection structure
for connecting the swinging arm and the connecting lever
needs to be a structure in which a connection portion that
is provided on one of the swinging arm and the connect-
ing lever can be displaced in a longitudinal direction of
the other of the swinging arm and the connecting lever.
This is because, since the swing fulcrum of the swinging
arm and the swing fulcrum of the connecting lever differ
from each other, for example, when the connection por-
tion is provided at a predetermined position on the swing-
ing arm, the distance from the connection portion to the
swing fulcrum of the connecting lever (axis of the inter-
mediate transmission shaft) changes due to the swinging
of the swinging arm. As such a connection structure, for
example, a structure in which a connecting pin is provided
at the swinging arm as the connection portion, a long
hole extending in a longitudinal direction of the connect-
ing lever is formed in the connecting lever, and the con-
necting pin is inserted into the long hole to connect them
to each other may be considered. However, in this con-
nection structure, the connecting pin slides and is dis-
placed inthe long hole due to the swinging of the swinging
arm, as a result of which the distance from the swing
fulcrum of the connecting lever to the connection portion
changes.

[0024] In contrast, when the driving transmission sec-
tion is formed so as to include the first connecting lever
and the second connecting lever as described above,
the driving transmission section has a configuration in
which, since the angle between the first connecting lever
and the second connecting lever changes, the linear dis-
tance between the one end of the first connecting lever
and the other end of the second connecting lever can
change. Therefore, according to the structure, even if the
connection portion of the swinging arm is connected to
the other end of the driving transmission section (second
connecting lever) so as to be incapable of being displaced
from the other end of the driving transmission section,
since the angle between the first connecting lever and
the second connecting lever changes due to the swinging
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of the swinging arm, the change in distance between the
connection portion and the axis of the intermediate trans-
mission shaft caused by the swinging can be absorbed.
Therefore, since the driving transmission section can
have a configuration that does not include a portion that
is displaced by sliding as itis included in the configuration
described above, for example, wear caused by the sliding
doesnotoccur, as a result of which the life of the swinging
arm and the life of the driving transmission section can
be increased.

[0025] Inthedrivingtransmission sectionformedin this
way, by setting the position of the connection portion,
where the swinging arm and the second connecting lever
are connected to each other, closer to the other end side
than the intermediate portion in a longitudinal direction
of the swinging arm, the life of the bearing thatis provided
at the connection portion can be increased. That is, by
setting the position of the connection portion in this way,
the distance from the supporting shaft that supports the
swinging arm to the connection portion is increased.
Therefore, a moment load (force that causes the swing-
ing arm that supports the tuck-in head to swing) that acts
upon the bearing is reduced, as a result of which the life
of the bearing can be increased.

[0026] Further, when the driving transmission section
is formed so as to include the first connecting lever and
the second connecting lever as described above, by
forming the air tuck-in device so as to set the position of
the connection portion, the length of each connecting le-
ver, and the position of the supporting shaft so that the
angle between both of the connecting levers is substan-
tially 90 degrees in a state in which the tuck-in head is in
the first position and the second position, motion is effi-
ciently transmitted when swinging the swinging arm due
to reciprocating rotation of the intermediate transmission
shaft. Therefore, the tuck-in head is efficiently recipro-
cated by the reciprocating motion mechanism, and the
load that is exerted upon the reciprocating motion when
the tuck-in head is caused to undergo a predetermined
reciprocating motion is reduced.

[0027] Inthe air tuck-in device according to the present
invention, by forming the reverse driving section from the
articulated link mechanism that converts the rotation of
the driving shaft into a reciprocating motion by the crank
mechanism, manufacturing costs of the air tuck-in device
according to the present invention can be reduced.
[0028] Specifically, in order to more stably perform the
above-described tuck-in operation, it is desirable that the
reverse driving section be formed so that a stopping pe-
riod for allowing the tuck-in head to be stopped as long
as possible near the first position is provided. Moreover,
as a configuration for acquiring such a stopping period,
in general, a configuration using a cam mechanism can
be considered. However, when a cam mechanism is
used as a device configuration, the device is relatively
expensive. In contrast, when the articulated link mecha-
nism including a crank mechanism as that described
above is formed as the configuration of the reverse driv-
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ing section, and the reverse driving section is formed so
that the above-described stopping period is provided,
compared to the case in which the cam mechanism is
used as described above, the reverse driving section is
inexpensive. Therefore, by forming the reverse driving
section in this way, the manufacturing costs of the air
tuck-in device can be reduced.

[0029] Further, when the reverse driving section is
formed in this way, by forming the crank mechanism so
that the mounting phase of the crank hub of the crank
mechanism with respect to the driving shaft can be
changed, it is possible to easily deal with a change in
timing in which the tuck-in head is positioned at the first
position due to a change in a weaving condition.

[0030] Specifically, when the weaving condition for
weaving is changed, an optimal timing in which the
above-described tuck-in operation is performed may
change. In this case, the timing in which the tuck-in head
is positioned at the first position needs to be changed.
Therefore, in the air tuck-in device in the present inven-
tion, when the reverse driving section includes the artic-
ulated link mechanism including the crank mechanism
as described above, by forming the crank mechanism so
that the mounting phase can be changed, the phase of
the reciprocating motion of the tuck-in head can be
changed by only changing the mounting phase, so that
it is possible to easily deal with a change in the timing in
which the tuck-in head is positioned at the first position
due to a change in the weaving condition.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031]

Fig. 1 is a schematic view showing an example of
an air jetloom that is assumed by the present inven-
tion;

Fig. 2 is a side view showing an example of a tuck-
in head;

Fig. 3 is a front view showing an example of a recip-
rocating motion mechanism of an air tuck-in device
according to the present invention;

Fig. 4 is a left view showing the example of the re-
ciprocating motion mechanism of the air tuck-in de-
vice according to the present invention;

Fig. 5 is a partial sectional view showing an example
of a mounting structure of a crank hub with respect
to a driving shaft;

Fig. 6 shows the relationship between the position
of the tuck-in head that is reciprocatingly driven and
the angle of a crank; and

Fig. 7 is a schematic view of an example of areverse
driving section that is formed from a 4-link mecha-
nism.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032] An embodiment of an air tuck-in device of an
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air jet loom according to the present invention is de-
scribed below on the basis of Figs. 1 to 6.

[0033] As shown in Fig. 1, an air jet loom 1 that is as-
sumed in the present invention includes an air tuck-in
device 2 that performs a tuck-in operation in which an
end portion of a weft Y (hereunder referred to as "weft
end portion") that has been inserted by compressed air
that is jetted from a main nozzle MN is folded in (tucked
in) by air jetting into a shed of a warp W in which a suc-
ceeding weft Y is inserted.

[0034] The air tuck-in device 2 includes tuck-in heads
3 for performing a tuck-in operation. As shown in Fig. 2,
each tuck-in head 3 includes a slit 3a in which the weft
end portion is inserted and a plurality of tuck-in nozzles
3c that are used for performing the air jetting for perform-
ing the tuck-in operation, with the direction of arrange-
ment of the tuck-in nozzles 3c being the same as the
direction of extension of the slit 3a at locations above and
below the slit 3a. A tip-end portion of each tuck-in head
3 is a guide unit 3d having an inclined surface 3e extend-
ing continuously with the slit 3a in an up-down direction
to make it easier to insert the weft Y into the slit 3a. Each
tuck-in head 3 includes a release nozzle 3f that is used
for performing air jetting for tucking in the weft end portion
from the inside of the slit 3a towards the inside of a jetting
area of each tuck-in nozzle 3c (range of the air jetting by
each tuck-in nozzle 3c).

[0035] Moreover, the air tuck-in device 2 includes such
tuck-in heads 3, one on a weft-supply side (main-nozzle-
MN side) and the other on a side opposite to the weft-
supply side in the air jet loom 1. In the present embodi-
ment, the tuck-in head 3 on the weft-supply side and the
tuck-in head on the side opposite to the weft-supply side
have different configurations. The tuck-in head 3 on the
weft supply side includes, in addition to the aforemen-
tioned slit 3a and each aforementioned nozzle, a holding
hole and a holding nozzle (neither of which are shown)
for holding the weft end portion in the slit 3a. Each tuck-
in head 3 can perform the tuck-in operation at the first
position on a cloth-fell-CF side in a front-rear direction of
the loom 1 (hereunder, simply referred to as "front-rear
direction"). Specifically, the first position is set as a po-
sition where the position of a bottom portion 3b of the slit
3a is substantially aligned with the position of the cloth
fell CF (position that is shown by a solid line in Fig. 1) in
the front-rear direction.

[0036] Regarding the arrangement of each tuck-in
head 3 in a weaving-width direction, the tuck-in head 3
on the weft-supply side is provided near a selvage on the
weft-supply side and is positioned between the main noz-
zle MN and the selvage on the weft-supply side. Regard-
ing the tuck-in head 3 on the side opposite to the weft-
supply side, the air jet loom 1 includes a catch cord C on
an outer side of a selvage on the side opposite to the
weft-supply side as illustrated, and the tuck-in head 3 on
the side opposite to the weft-supply side is provided near
the selvage on the side opposite to the weft-supply side
and is positioned between the catch cord C and the sel-
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vage on the side opposite to the weft-supply side. There-
fore, in the air jet loom 1, each tuck-in head 3 is disposed
at a position overlapping a reed 4 (reed dent 4a) in the
weaving-width direction.

[0037] In the air jet loom 1, a thread cutter 5 that cuts
the weft Y each time weft insertion is performed on the
weft-supply side is provided on a side opposite to a sel-
vage side with respect to the tuck-in head 3 on the weft-
supply side and is disposed at a position between the
tuck-in head 3 on the weft-supply side and the main noz-
zle MN. A cutter 6 that cuts the weft Y that is formed
consecutively with the catch cord C on the side opposite
to the weft-supply side is provided on a side opposite to
a selvage side with respect to the tuck-in head 3 on the
side opposite to the weft-supply side and is disposed at
aposition between the tuck-in head 3 on the side opposite
to the weft-supply side and the catch cord C. However,
the cutter 6 on the side opposite to the weft-supply side
performs a cutting operation each time weft insertion is
performed for performing the tuck-in operation, and it can
be said that the cutter 6 functions as a part of the air tuck-
in device 2.

[0038] In the air jet loom 1 described above, when the
weaving width of a cloth T that is woven is changed, the
position of the selvage on the side opposite to the weft-
supply side changes, so that the position of the tuck-in
head 3 on the side opposite to the weft-supply side and
the position of the cutter 6 are also changed. When the
relationship between the position of the tuck-in head 3
and the reed 4 in the weaving-width direction does not
change as on the weft-supply side, by cutting out a part
of the reed dent 4a of the reed 4, interference between
the tuck-in head 3 and the reed dent4a caused by beating
is prevented from occurring. However, regarding the side
opposite to the weft-supply side where the position of the
tuck-in head 3 can change as described above, the reed
dent 4a cannot be cut out as it is on the weft-supply side.
[0039] Accordingly, the air tuck-in device of the present
invention is formed so that the tuck-in head that may in-
terfere with the reed dent 4a due to a beating operation
(in the present embodiment, the tuck-in head 3 on the
side opposite to the weft-supply side) is swingingly dis-
placed (is reciprocated) in accordance with the beating
operation. That is the air tuck-in device of the present
invention includes a reciprocating motion mechanism for
reciprocating the tuck-in head in such a manner. The
reciprocating motion is performed between the first po-
sition, where the tuck-in operation can be performed as
described above, and the second position (retracted po-
sition), where interference as thatdescribed above is pre-
vented from occurring. The retracted position is set as a
position (in Fig. 1, the position indicated by dotted lines)
that is situated away from the cloth fell CF in the front-
rear direction and where the tuck-in head 3 on the side
opposite to the weft-supply side is situated away from
the cloth fell CF on a side opposite to a reed-4 side due
to the reciprocating motion.

[0040] An example of such a reciprocating motion
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mechanism of the air tuck-in device of the presentinven-
tion is described in detail below as a configuration of the
present embodiment. In the present embodiment, as de-
scribed above, only the tuck-in head 3 on the side oppo-
site to the weft-supply side is driven so as to be recipro-
cated by a reciprocating motion mechanism 7. That is,
in the present embodiment, the tuck-in head with which
the reciprocating motion mechanism 7 is related is the
tuck-in head 3 on the side opposite to the weft-supply
side. Accordingly, unless otherwise particularly noted,
"tuck-in head" refers to the tuck-in head on the side op-
posite to the weft-supply side.

[0041] First, in addition to the reciprocating motion
mechanism 7 that reciprocates the tuck-in head 3 as de-
scribed above, the air tuck-in device 2 includes driving
shafts 8 serving as driving sources of the reciprocating
motion mechanism 7 (see Fig. 3). With one end portion
of each driving shaft 8 projecting outwardly of its corre-
sponding loom frame 9 in the weaving-width direction,
each driving shaft 8 is rotatably supported with respect
to its corresponding loom frame 9 via a bearing 10. Each
driving shaft 8 is mechanically connected to a loom main
shaft MS, and is provided so as to be continuously rota-
tionally driven in one direction in synchronism with the
loom main shaft MS. In the present embodiment, a pair
of driving shafts 8 are provided, one on the weft-supply
side and the other on the side opposite to the weft-supply
side in the air jet loom 1.

[0042] Moreover, the reciprocating motion mechanism
7 is provided so as to be connected to the driving shafts
8. More specifically, the reciprocating motion mechanism
7 includes an intermediate transmission shaft 11 that ex-
tends in the weaving-width direction and that is common
to both driving shafts 8, and a pair of reverse driving sec-
tions 12 that connect the intermediate transmission shaft
11 and each driving shaft 8 and that reciprocatingly re-
versely drive the intermediate transmission shaft 11. Fur-
ther, the reciprocating motion mechanism 7 includes a
swinging arm 13 that is supports the tuck-in head 3 and
that is swingably provided at the loom 1, and a driving
transmission section 14 that transmits the reciprocating
reverse motion of the intermediate transmission shaft 11
to the swinging arm 13. Each structural element of the
reciprocating motion mechanism 7 is as follows in detail.
[0043] At a position situated closer to a take-up side
of the cloth T than the retracted position in the front-rear
direction, the intermediate transmission shaft 11 is pro-
vided so as to extend between the left and right loom
frames 9. At the loom 1, a temple bar 15 is provided so
as to extend in the weaving-width direction, and the in-
termediate transmission shaft 11 is provided at a position
situated closer to the take-up side of the cloth T than the
temple bar 15. The intermediate transmission shaft 11 is
rotatably supported with respect to the loom frames 9 via
a bearing (not shown), and both end portions of the in-
termediate transmission shaft 11 are provided so as to
protrude outwardly of the corresponding loom frames 9.
[0044] Next, the reverse driving sections 12 are each
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provided outwardly of a corresponding one of the loom
frame 9 on the weft-supply side and the loom frame 9 on
the side opposite to the weft-supply side. The reverse
driving section 12 on the weft-supply side and the reverse
driving section 12 on the side opposite to the weft-supply
side are symmetrically formed in the weaving-width di-
rection. Accordingly, only the reverse driving section 12
on the side opposite to the weft-supply side is described
below.

[0045] As shown in Fig. 3, the reverse driving section
12is formed from an articulated link mechanism including
a crank mechanism 16 mounted on the driving shaft 8.
In the present embodiment, the articulated link mecha-
nism that constitutes the reverse driving section 12 is a
6-link mechanism. Specifically, the reverse driving sec-
tion 12 includes the crank mechanism 16 including a
con’rod 161, a swinging lever 17 whose one end is con-
nected to the con’rod 161 of the crank mechanism 16
and that is swingably supported with respect to the loom
frame 9, a driving lever 18 whose one end is mounted
on the intermediate transmission shaft 11 so as to be
incapable of rotating relative to the intermediate trans-
mission shaft 11, and a connecting rod 19 that connects
the other end of the swinging lever 17 and the other end
of the driving lever 18 to each other.

[0046] In the reverse driving section 12, as shown in
Fig. 5, the crank mechanism 16 includes a crank hub 162
thatis mounted on the one end portion of the driving shaft
8 so0 as to be incapable of rotating relative to the one end
portion of the driving shaft 8, an eccentric shaft 162 that
is fixed to the crank hub 162 so that the axis is positioned
atalocation thatis decentered from the axis of the driving
shaft 8 with the crank hub 162 mounted on the driving
shaft 8 in this way, and a con’rod 161 that is mounted on
the eccentric shaft 163 so as to be incapable of rotating
relative to the eccentric shaft 163.

[0047] More specifically, the crank hub 162 has a shaft
shape as a whole, and has an insertion hole 162a in
which the one end portion of the driving shaft 8 is fitted
and inserted. However, the insertion hole 162a is a hole
that has a bottom and that is open at an end surface on
one end side of the crank hub 162 in an axial direction.
Further, the crank hub 162 has a split clamp structure
including a slotted portion 162b that communicates with
the insertion hole 162a. By a split-clamp fixing operation
by the split clamp structure, the clamp hub 162 is mount-
ed on the driving shaft 8 (its one end portion above) so
as to be incapable of rotating relative to the driving shaft
8 inserted through the insertion hole 162a.

[0048] The eccentric shaft 163 is a shaft to which the
con’rod 161 is connected, and, in the present embodi-
ment, is integrated with the crank hub 162. The eccentric
shaft 163 is provided so as to protrude from an end sur-
face on a side opposite to the one end side (the other
end side) of the crank hub 162. However, the eccentric
shaft 163 is provided so that the axis is positioned at a
location thatis decentered from the center of the insertion
hole 162a of the crank hub 162. Therefore, with the crank
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hub 162 being mounted on the driving shaft 8 as de-
scribed above, the eccentric shaft 163 is in a state in
which its axis is positioned at a location thatis decentered
from the axis of the driving shaft 8.

[0049] The con’rod 161 is a lever-like member having
two through holes, one in each end thereof. The con’rod
161 is connected at one end to the eccentric shaft 163
so as to be rotatable relative to the eccentric shaft 163.
Specifically, abearing 20 is fitted to the through hole 161a
at one end portion of the con’rod 161. By fitting and in-
serting the eccentric shaft 163 into the bearing 20, the
con’rod 161 is connected to the eccentric shaft 163 so
as to be rotatable relative to the eccentric shaft 163.
Therefore, the con’rod 161 is in a state in which its one
end is connected to the crank hub 162 via the eccentric
shaft 163.

[0050] The swinging lever 17 is a substantially L-
shaped lever member that is bent at an intermediate por-
tion of the swinging lever 17. The swinging lever 17 is
supported by the loom frame 9 so that its bent portion at
its intermediate portion is swingable with respect to the
loom frame 9. Regarding the supporting of the swinging
lever 17, specifically, a lever shaft 21 for supporting the
swinging lever 17 is provided on the side of the loom
frame 9 so as to protrude outward. On the other hand, a
through hole for assembling the swinging lever 17 to the
lever shaft 21 is formed in the bent portion of the swinging
lever 17. Moreover, by assembling the swinging lever 17
to the lever shaft 21 via a bearing, or by supporting the
lever shaft 21 by the loom frame 9 so as to be rotatable
with respect to the loom frame 9, the swinging lever 17
is supported by the loom frame 9 so as to be swingable
with respect to the loom frame 9.

[0051] Two through holes are formed, one in each end
portion of the swinging lever 17. The swinging lever 17
is connected at one end portion to the other end portion
of the con’rod 161 so as to be rotatable relative to the
otherend portion of the con’rod 161. Specifically, by fitting
and inserting a bearing (not shown) into one of the
through hole in the one end portion of the swinging lever
17 and the through hole in the other end portion of the
con’rod 161, and by fitting and inserting a connecting
shaft 22 inserted into the other of the through holes into
the bearing, the swinging lever 17 and the con’rod are
connected so as to be rotatable relative to each other.
[0052] The driving lever 18 is a lever member having
a shape that is slightly bent at its intermediate portion.
Two through holes are formed, one in each end portion
of the driving lever 18. Further, the driving lever 18 has
a split clamp structure including a slotted portion 18a that
communicates with the through hole at its one end por-
tion. By a split-clamp fixing operation by the split clamp
structure with the intermediate transmission shaft 11 (one
of the two end portions that is on the side opposite to the
weft-supply side) inserted through the one end portion
of the driving lever 18, the driving lever 18 is mounted at
its one end portion on the intermediate transmission shaft
11 so as to be incapable of rotating relative to the inter-
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mediate transmission shaft 11.

[0053] The connecting rod 19 is a lever-like member
having two through holes, one in each end thereof. The
connecting rod 19 is connected at its one end portion to
the other end portion of the swinging lever 17 so as to
be rotatable relative to the other end portion of the swing-
ing lever 17. Specifically, by fitting a bearing (not shown)
into one of the through hole in the one end portion of the
connecting rod 19 and the through hole in the other end
portion of the swinging lever 17, and by fitting and insert-
ing a connecting shaft 23 inserted into the other of the
through holes into the bearing, the connecting rod 19 and
the swinging lever 17 are connected so as to be rotatable
relative to each other.

[0054] The connecting rod 19 is connected at its other
end portion to the other end portion of the driving lever
18 so as to be rotatable relative to the other end portion
of the driving lever 18. Specifically, by fitting a bearing
(not shown) into one of the through hole in the other end
portion of the connecting rod 19 and the through hole in
the other end portion of the driving lever 18, and by fitting
and inserting a connecting shaft 24 inserted into the other
of the through holes into the bearing, the connecting rod
19 and the driving lever 18 are connected so as to be
rotatable relative to each other.

[0055] Next, the swinging arm 13 that supports the
tuck-in head 3 is a lever-like member having two through
holes, one in each end portion. The swinging arm 13 has
ashape that s slightly bent between an intermediate por-
tion 13c and the other end portion. In the swinging arm
13, of the four side surfaces extending in a longitudinal
direction, the two side surfaces that are parallel to a thick-
ness direction correspond to a front side surface 13aand
arear side surface 13b, and the side surface on the outer
side of the bent portion corresponds to the front side sur-
face 13a.

[0056] The swinging arm 13 is supported by a support-
ing shaft 25 above a warp line WL. More specifically, the
supporting shaft 25 is provided above the warp line WL
at the loom 1 so as to be supported by a support mech-
anism 30 (described below). The supporting shaft 25 is
disposed above the cloth fell CF in the front-rear direction,
and is disposed between the loom frame 9 on the side
opposite to the weft-supply side and the selvage on the
side opposite to the weft-supply side in the weaving-width
direction. Further, in the above-described supported
state, the supporting shaft 25 is provided so that its axial
directionis the same as the weaving-width direction (axial
direction of the intermediate transmission shaft 11).
Moreover, the swinging arm 13 is supported at its one
end portion by the supporting shaft 25. Therefore, the
swinging arm 13 is positioned above the warp line WL,
and is positioned between the loom frame 9 on the side
opposite to the weft-supply side and the selvage on the
side opposite to the weft-supply side in the weaving-width
direction. However, the swinging arm 13 is supported by
the supporting shaft 25 with its front side surface 13a
facing the side of the reed 4.
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[0057] Regarding the supporting of the swinging arm
13, by assembling the swinging arm 13 to the supporting
shaft 25 so that the supporting shaft 25 is inserted into
the through hole in the one end portion of the swinging
arm 13, the swinging arm 13 is supported at its one end
portion to the supporting shaft 25. Moreover, by assem-
bling the swinging arm 13 and the supporting shaft 25 by
a bearing (not shown), or by supporting the supporting
shaft 25 by the support mechanism 30 so as to be rotat-
able with respect to the support mechanism 30, the
swinging arm 13 in the above-described disposition is
swingable around the axis of the supporting shaft 25.
[0058] The tuck-in head 3 is supported by the swinging
arm 13 that is supported as described above. More spe-
cifically, a bracket 26 is mounted on the swinging arm 13
at the position of the other end side of the swinging arm
13 adjacent to the bent portion of the swinging arm 13.
The bracket 26 in its mounted state protrudes from the
front side surface 13a of the swinging arm 13 when
viewed in the thickness direction of the swinging arm 13,
and is mounted on the swinging arm 13 so that a protru-
sion direction forms an acute angle with respect to the
direction of extension of a portion of the swinging arm 13
situated closer than the bent portion to the other end side.
Moreover, the tuck-in head 3 is mounted on a tip end
portion of the bracket 26. That is, the tuck-in head 3 is
supported by the swinging arm 13 via the bracket 26.
[0059] However, in the supported state, the tuck-in
head 3 is in a state in which its guide unit 3d faces the
side of the reed 4. In its supported state, the tuck-in head
3 isin a state in which, in the process of displacing (mov-
ing) the tuck-in head 3 towards the reed 4, in the front-
rear direction, when the guide unit 3d reaches the position
of the cloth fell CF, the direction of extension of the slit
3a is substantially parallel to the warp line WL.

[0060] Further, the above-described cutter 6 on the
side opposite to the weft-supply side is mounted on the
tip end portion of the bracket 26. In its mounted state,
the cutter 6 on the side opposite to the weft-supply side
is in a state in which a tip end of a movable blade 6a and
a tip end of a stationary blade 6b are positioned closer
than a portion where the movable blade 6a and the sta-
tionary blade 6b are supported to the side of the reed 4.
The cutter 6 on the side opposite to the weft-supply side
is positioned between the tuck-in head 3 and the catch
cord C as described above in the weaving-width direc-
tion, and is positioned so that the cutter 6 can cut the
weft Y inserted into the slit 3a of the tuck-in head 3 in a
positional relationship with the tuck-in head 3 in the front-
rear direction.

[0061] Next, the driving transmission section 14 that
transmits a reciprocating reverse motion of the interme-
diate transmission shaft 11 to the swinging arm 13 in-
cludes afirst connecting lever 141 thatis mounted at one
end on the intermediate transmission shaft 11 so as to
be incapable of rotating relative to the intermediate trans-
mission shaft 11, and a second connecting lever 142 that
connects the other end of the first connecting lever 141
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and the other end of the swinging arm 13 to each other.
[0062] In the driving transmission section 14, the first
connecting lever 141 is a lever member having two
through holes, one in each end portion. The first connect-
ing lever 141 has a split clamp structure including a slot-
ted portion 141athat communicates with the through hole
in its one end portion. By a split-clamp fixing operation
by the split clamp structure with the intermediate trans-
mission shaft 11 inserted through the through hole in the
one end portion of the first connecting lever 141, the first
connecting lever 141 is mounted at the one end portion
on the intermediate transmission shaft 11 so as to be
incapable of rotating relative to the intermediate trans-
mission shaft 11.

[0063] The second connecting lever 142 is a lever
member having two through holes, one in each end por-
tion. The second connecting lever 142 is connected at
its one end portion to the other end portion of the first
connecting lever 141 so as to be rotatable relative to the
other end portion of the first connecting lever 141. Spe-
cifically, by fitting a bearing (not shown) into one of the
through hole in the one end portion of the second con-
necting lever 142 and the through hole in the other end
portion of the first connecting lever 141, and by fitting and
inserting a connecting shaft 27 inserted into the other of
the through holes into the bearing, the second connecting
lever 142 and the first connecting lever 141 are connect-
ed to each other so as to be rotatable relative to each
other.

[0064] The second connecting lever 142 is connected
at its other end portion to the other end portion of the
swinging arm 13 so as to be rotatable relative to the other
end portion of the swinging arm 13. Specifically, by fitting
a bearing (not shown) to one of the through hole in the
other end portion of the second connecting lever 142 and
the through hole in the other end portion of the swinging
arm 13, and by fitting and inserting a connecting shaft 28
inserted into the other of the through holes into the bear-
ing, the second connecting lever 142 and the swinging
arm 13 are connected to each other so as to be rotatable
relative to each other. A portion CP where the second
connecting lever 142 and the swinging arm 13 are con-
nected to each other in this way (a portion where the
connecting shaft 28 exists) corresponds to "connection
portion".

[0065] According to the reciprocating motion mecha-
nism 7 including each structural element as described
above, when the driving shaft 8 is rotationally driven by
the loom main shaft MS, a reciprocating motion in the
front-rear direction of the con’rod 161 is generated in the
crank mechanism 16. The driving shaft 8 is rotationally
driven in synchronism with the loom main shaft MS so
that the driving shaft 8 rotates once each time the loom
main shaft MS rotates once (every one weaving cycle of
the loom 1). Therefore, the con’rod 161 is reciprocated
once every one weaving cycle of the loom 1. When the
con’rod 161 reciprocates in such a manner, in accord-
ance with the motion of the con’rod 161, the swinging
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lever 17 connected to the con’rod 161 is driven, and the
driving lever 18 connected to the swinging lever 17 via
the connecting rod 19 is swingingly driven around the
axis of the intermediate transmission shaft 11. Therefore,
the intermediate transmission shaft 11 to which the driv-
ing lever 18is connected so as to be incapable of rotating
relative to the intermediate transmission shaft 11 is re-
ciprocatingly reversely driven once every one weaving
cycle of the loom 1. In this way, the intermediate trans-
mission shaft 11 is reciprocatingly reversely driven by
the reverse driving section 12.

[0066] Further, when the intermediate transmission
shaft 11 is reciprocatingly reversely driven in this way, in
the driving transmission section 14, the first connecting
lever 141 connected to the intermediate transmission
shaft 11 so as to be incapable of rotating relative to the
intermediate transmission shaft 11 is swingingly driven
around the axis of the intermediate transmission shaft
11. Therefore, the swinging arm 13 connected to the first
connecting lever 141 by the second connecting lever 142
of the driving transmission section 14 is reciprocatingly
reversely driven in the front-rear direction around the axis
of the supporting shaft 25. The swinging lever 17 recip-
rocatingly swings once every one weaving cycle of the
loom 1. As a result, as described above, the tuck-in head
3 that is supported by the swing arm 13 and the cutter 6
on the side opposite to the weft-supply side reciprocate
in the front-rear direction once every one weaving cycle
oftheloom 1. In this way, the reciprocating motion mech-
anism 7 reciprocates the tuck-in head 3 and the cutter 6
on the side opposite to the weft-supply side.

[0067] Next, the relationship between the position of
the tuck-in head 3, which is reciprocatingly driven as de-
scribed above, in the front-rear direction and the rotation
angle of the loom main shaft MS (so-called "crank angle";
hereunder referred to as "crank angle") is described so
as to include the swinging motion of the reed 4 on the
basis of Fig. 6. Fig. 6 is a figure in which the horizontal
axis indicates the crank angle (for one weaving cycle)
and the vertical axis indicates the displacement amount
in the front-rear direction of the tuck-in head 3 and the
reed 4 with respect to the position of the cloth fell CF. In
addition, in this figure, the displacement of the reed 4 is
indicated by an alternate long and short dashed line, and
the displacement of the tuck-in head 3 is indicated by an
alternate long and two short dashed line.

[0068] As illustrated, when the crank angle is 0 de-
grees, the reed 4 reaches a most advanced position, at
which time the inserted weft Y is beaten at the cloth fell
CF. A tip end portion of the weft Y is held by the catch
cord C. On the other hand, when the crank angle is 0
degrees, the tuck-in head 3 is positioned near the second
position (the retracted position). Specifically, the tuck-in
head 3 is positioned at the retracted position when the
crank angle is 5 degrees.

[0069] Next, as illustrated, the reed 4 is displaced to-
wards a most withdrawn position and reaches a location
near the most retreated position when the crank angle is
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substantially 135 degrees, and reaches the most retreat-
ed position when the crank angle is 180 degrees. Then,
the reed 4 advances forward towards the most retreated
position. In the process of advancing forward, the reed
4 is positioned near the most retreated position from a
crank angle of 180 degrees to a crank angle of substan-
tially 225 degrees.

[0070] With respect to such a displacement of the reed
4, the tuck-in head 3 starts to be displaced towards the
first position from when the crank angle is 5 degrees, and
reaches the first position when the crank angle is 185
degrees. The tuck-in head 3 starts to retract towards the
retracted position from when the crank angle is 185 de-
grees. The reverse driving section 12 of the reciprocating
motion mechanism 7 that displaces the tuck-in head 3 in
this way is formed from the 6-link mechanism as de-
scribed above. Therefore, the tuck-in head 3 is positioned
near the first position when the crank angle is substan-
tially 150 degrees to substantially 220 degrees.

[0071] In the process of displacing the tuck-in head 3
as described above, the tuck-in head 3 is in a state in
which the guide unit 3d reaches the position of the cloth
fell CF when the crank angle is substantially 70 degrees.
Therefore, when the tuck-in head 3 is displaced towards
the first position from this angle, a part of a portion that
is positioned between the catch cord C and the selvage
at the weft Y whose tip end portion has been caught by
the catch cord C is inserted in the slit 3a of the tuck-in
head 3. Then, when the tuck-in head 3 has reached the
first position (when the crank angle is 185 degrees), the
part of the weft Y is in a state in which it has reached the
bottom portion 3b of the slit 3a of the tuck-in head 3.
[0072] In the tuck-in head 3, after the crank angle has
become 180 degrees, air jetting is started by each tuck-
in nozzle 3c. The air jetting performed by each tuck-in
nozzle 3cis continued until the crank angle becomes 225
degrees. While the air jetting is performed by each tuck-
in nozzle 3c, the cutter 6 on the side opposite to the weft-
supply side supported by the swinging arm 13 along with
the tuck-in head 3 cuts the weft Y More specifically, when
the crank angle becomes 210 degrees, the cutter 6 is
driven, and another portion (weft end portion) of the weft
Y that is formed consecutively with the selvage at the
above-described portion is cut by the cutter 6 on the side
opposite to the weft-supply side on a side that is closer
than the tuck-in head 3 to the catch cord C.

[0073] Further, in the tuck-in head 3, from when the
crank angle is 206 degrees, which is prior to when the
crank angle is 210 degrees at which the cutting is per-
formed, air jetting is started by the release nozzle 3f.
Therefore, the weft end portion is blown away up to the
jetting area of each tuck-in nozzle 3c by the air jetting by
the release nozzle 3f, and then the weft end portion is
tucked in by the air jetting by each tuck-in nozzle 3c and
is inserted into the shed of the weft W, so that the tuck-
in operation is completed.

[0074] The tuck-in head 3 is positioned near the first
position that overlaps the cloth fell CF in the front-rear
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direction when the crank angle is substantially 150 de-
grees to substantially 220 degrees as described above.
However, from larger angles, the tuck-in head 3 is largely
displaced towards the retracted position, and, when the
crank angle is substantially 300 degrees, the tuck-in head
3 is completely situated away from the cloth fell CF in the
front-rear direction. Therefore, as described above, al-
though, at crank angles lager than substantially 225 de-
grees, the reed 4 is displaced from the vicinity of the most
retreated position towards the most advanced position,
the tuck-in head 3 is situated away from the cloth fell CF
before the reed 4 reaches the most advanced position
(crank angle = 360 degrees) as described above. There-
fore, even if the tuck-in head 3 is disposed at any position
in a range that overlaps the reed 4 (reed dent 4a) in the
weaving-width direction, the tuck-in head 3 does not in-
terfere with the reed 4.

[0075] Next, regarding the supporting of the swinging
arm 13 in the reciprocating motion mechanism 7 that re-
ciprocates the tuck-in head 3 as described above, the
support mechanism 30 that supports the supporting shaft
25 is disposed on the temple bar 15 that is provided at
the loom 1 as described above. The configuration of the
support mechanism 30 is as follows in detail.

[0076] The support mechanism 30 includes a support-
ing section 31 that supports the supporting shaft 25, and
a mounting section 32 on which the supporting section
31 is mounted and that is mounted on the temple bar 15.
The supporting section 31 includes a combination of
three brackets. Specifically, the supporting section 31
includes a first bracket 311 that supports the supporting
shaft 25, a second bracket 312 that is mounted on the
mounting section 32, and a third bracket 313 for causing
the first bracket 311 to be supported with respect to the
second bracket 312.

[0077] More specifically, the first bracket 311 is a plate-
shaped bracket. A through hole (not shown) for support-
ing the supporting shaft 25 is formed in one end portion
of the first bracket 311 so as to extend through the one
end portion of the first bracket 311 in a plate thickness
direction. Further, two internally threaded holes (not
shown) into which screw members (first screw members)
40 for mounting the first bracket 311 onto the third bracket
313 are formed in the other end portion of the first bracket
311. The two internally threaded holes are also formed
so as to extend through the first bracket 311 in the plate
thickness direction.

[0078] The third bracket 313 is also a plate-shaped
bracket. Two through holes (not shown) through which
the first screw members 40 are inserted are formed in
one end portion of the third bracket 313 so as to extend
through the one end portion of the third bracket 313 in
the plate thickness direction. By inserting the first screw
members 40 inserted through the through holes of the
third bracket 313 into the internally threaded holes of the
first bracket 311, the first bracket 311 is assembled to
the third bracket 313.

[0079] Two through holes (not shown) are also formed
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in the other end side of the third bracket 313 so as to
extend through the other end side of the third bracket
313 in the plate thickness direction. Screw members
(second screw members) 41 for mounting the third brack-
et 313 onto the second bracket 312 are inserted through
these through holes. However, these two through holes
are formed so that their direction of arrangement differs
from the direction of arrangement of the two through
holes through which the aforementioned first screw mem-
bers 40 are inserted (specifically, the directions of ar-
rangements are made orthogonal to each other).
[0080] The second bracket 312 includes a plate-
shaped base section 312a that serves as a base, and a
protruding section 312b that protrudes from a portion of
the base section 312a near an intermediate portion of
the base section 312a in one of the plate thickness di-
rections of the base section 312a and that is plate-
shaped. The protruding section 312b has two internally
threaded holes (not shown) into which the second screw
members 41 are inserted. The two internally threaded
holes are formed so as to extend through the protruding
section 312b in the plate thickness direction. The two
internally threaded holes are formed so that their ar-
rangement direction is parallel to an upper surface of the
base section 312a (the surface from which the protruding
section 312b protrudes).

[0081] Moreover, by inserting the second screw mem-
bers 41 inserted through the respective through holes
formed on the other end side of the third bracket 313 into
the internally threaded holes, the third bracket 313 to
which the first bracket 311 is assembled to the second
bracket 312 as described above. By assembling each
bracket in this way, the supporting section 31 that sup-
ports the supporting shaft 25 is formed.

[0082] Two through holes (not shown) are formed in
respective end portions in the base section 312a of the
second bracket 312 so as to extend through the base
section 312ain the plate thickness direction, the end por-
tions being end portions in the plate thickness direction
of the protruding section 312b (longitudinal direction of
the base section 312a). The through holes are holes for
inserting screw members (third screw members) 42 for
mounting the second bracket 312 (supporting section 31)
on the mounting section 32.

[0083] Next, the mounting section 32 on which the sup-
porting section 31 (second bracket 312) is mounted in-
cludes a mounting bracket 321 that is provided vertically
on the temple bar 15, and stopping members 322 for
causing the mounting bracket 321 to be in a fixed state
with respect to the temple bar 15. The mounting bracket
321 is a single member, and includes a supporting-sec-
tion mounting portion 321a on which the supporting sec-
tion 31 is mounted, and a fixing portion 321c that is di-
rectly fixed to the temple bar 15 in a state in which the
mounting bracket 321 is provided vertically on the temple
bar 15.

[0084] Regarding the mounting bracket 321, the sup-
porting-section mounting portion 321a has a substantial-
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ly rectangular parallelepiped shape in which the width of
a side surface is smaller than the width of front and rear
surfaces. The width of the supporting-section mounting
portion 321a (dimension in a width direction of the front
and rear surfaces) is substantially the same as the di-
mension of the base section 312a of the above-described
supporting section 31 in a longitudinal direction. Howev-
er, a groove 321b is formed in the supporting-section
mounting portion 321a so as to open in an upper surface
and the front and rear surfaces. The groove 321b is for
allowing the second connecting lever 142 of the driving
transmission section 14 to be disposed as described
above. The groove 321bis formed so thatits groove width
(the space defined by an inner surface of the groove
321b)is smallerthanthe interval between the two through
holes formed in the base section 312a of the supporting
section 31. Two internally threaded holes (not shown) in
which the aforementioned third screw members 42 are
inserted are formed in the supporting-section mounting
portion 321a so as to open in an upper surface thereof
on respective sides of the groove 321b at the upper sur-
face.

[0085] Thefixingportion 321cis aportion thatis directly
fixed to the temple bar 15 with the mounting bracket 321
provided vertically on the temple bar 15 as described
above. However, the fixing is performed with the fixing
portion 321c placed on the temple bar 15. Asis commonly
known, the temple bar 15 is provided so as to extend in
the weaving-width direction at a location between the left
and right loom frames 9. That is, a longitudinal direction
(extension direction) of the temple bar 15 is the same as
the weaving-width direction. Accordingly, in the descrip-
tion below, the longitudinal direction and a direction par-
allel to the longitudinal direction are both referred to as
the weaving-width direction for description. With respect
to the front-rear directions, in the description below, the
side of the reed 4 of a portion (device) under considera-
tion corresponds to a rear (side), and the side opposite
to the side of the reed 4 is the front (side).

[0086] More specifically, the fixing portion 321c is
formed so that a substantially rectangular parallelepiped
portion is the main body. The fixing portion 321c¢ is such
that its main portion (the substantially rectangular paral-
lelepiped portion, hereunder referred to as "main body
section") is placed on the temple bar 15. However, in the
placed state (installed state) of the main body section,
the fixing portion 321c is such that a long-side direction
of a rectangular lower surface of the main body section
is the same as the weaving-width section, and one end
of the lower surface in a short-side direction is aligned
with a front-side edge of an upper surface of the temple
bar 15.

[0087] However, the main body section of the fixing
portion 321c is formed so that the dimension of its lower
surface in the short-side direction is larger than the di-
mension of the upper surface of the temple bar 15 in the
front-rear direction. That is, in the aforementioned in-
stalled state, the main body section has a size that makes
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it protrude rearward from the temple bar 15 in the front-
rear direction. Moreover, in the installed state, the main
body section has a stepped section disposed in its lower
surface and having a shape in accordance with the shape
of the temple bar 15 so that a lower surface of the pro-
truding portion is positioned below the upper surface of
the temple bar 15.

[0088] In the installed state, internally threaded holes
(not shown) are formed in the main body section so as
to open in a surface that faces the front side (front sur-
face). In the installed state, two internally threaded holes
are formed in respective sides of an intermediate portion
of the front surface in the weaving-width direction. The
internally threaded holes are holes for inserting screw
members (fourth screw members) 43 for causing the fix-
ing portion 321c (mounting bracket 321) to be fixed to
the temple bar 15.

[0089] The fixing portion 321c¢ has a portion formed so
as to protrude from an upper surface of the main body
section. In addition, in the mounting bracket 321, the fix-
ing portion 321c is integrated with the supporting-section
mounting portion 321c so that, in the portion that pro-
trudes from the upper surface of the main body section,
the fixing portion 321 ¢ is formed continuously with alower
surface of the supporting-section mounting portion 321a.
In the mounting bracket 321 formed in this way, the width
direction of the front and rear surfaces of the supporting-
section mounting portion 321a and a long-side direction
of the lower surface of the fixing portion 321c are the
same.

[0090] Each stopping member 322 for causing the
mounting bracket 321 formed as described above to be
fixed to the temple bar 15 is such that a plate-shaped
receiving section 322a that receives a head of the screw
member is a main body. Each receiving section 322a has
a substantially rectangular shape when viewed in the
plate thickness direction. Each stopping member 322 has
projecting portions 322b that project in one direction from
the receiving section 322a in the plate thickness direction
and that are formed so as to extend in a short-side direc-
tion of the receiving section 322a. The two projecting
portions 322b are formed at respective end portions of
the receiving section 322a in a long-side direction. Each
stopping member 322 is formed so that each projecting
section 322b and the receiving section 322a are integrat-
ed with each other.

[0091] Athroughhole (notshown)isformedinthe cent-
er of the receiving section 322a of each stopping member
322 so as to extend therethrough in the plate thickness
direction. Each through hole is a hole for inserting the
fourth screw member 43. Further, although, in each stop-
ping member 322, the two projecting portions 322b are
positioned on respective sides of the through hole formed
in the receiving section 322a in the long-side direction of
the receiving section 322a, the size of the interval be-
tween the projecting portions 322b allows one of the pro-
jecting portions 322b to be positioned forwardly of the
temple bar 15 with the fourth screw members 43 that are
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inserted through the through holes being inserted into
the internally threaded holes of the fixing portion 321c
placed on the temple bar 15 and the long-side direction
of each receiving section 322a being the same as the
up-down direction. In other words, the receiving section
322a of each stopping member 322 has a size (dimen-
sion)thatallows the projecting portions 322b to be formed
with such an interval in the long-side direction.

[0092] Infixing the mounting bracket 321 (fixing portion
321c) to the temple bar 15, the fixing portion 321c of the
mounting bracket 321 is placed on the temple bar 15.
However, in the placed state, the stepped section of the
lower surface of the fixing portion 321c is in contact with
a rear-side surface of the temple bar 15. Further, two
stopping members 322 and 322 are combined with re-
spect to the fixing portion 321¢ in such a state and in
correspondence with the two internally threaded holes
formed in the fixing portion 321c. Specifically, by causing
a surface of the receiving section 322a of each stopping
member 322 where the projecting portions 322b project
to face the fixing portion 321c, and by inserting the fourth
screw members 43 through the through holes of the re-
ceiving sections 322a from a side of a surface of the
receiving section 322a on a side opposite to the surface
where the projecting portions 322b project and by insert-
ing the fourth screw members 43 into the internally
threaded holes ofthe fixing portion 321c¢, the fixing portion
321c and the stopping member 322 are in a combined
state.

[0093] Moreover, with each stopping member 322 be-
ing faced so that the long-side direction of the receiving
section 322a is the same as the up-down direction, the
fourth screw members 43 are tightened. Therefore, with
the heads of the fourth screw member 43 being in contact
with the respective receiving sections 322a, one of the
projecting portions 322b of each stopping member 322
is in contact with the temple bar 15, and the other pro-
jecting portion 322b is in contact with the fixing portion
321c. The fixing portion 321c and the stopping members
322 assembled with respect to each other sandwich the
temple bar 15 by the stepped section of the fixing portion
321c and one of the projecting portions 322b of each
stopping member 322. In addition, when the temple bar
15 is subjected to a force (clamping force) that acts upon
the stopping members 322 (receiving sections 322a) via
the heads due to the tightening of the fourth screw mem-
bers 43, the temple bar 15 is sandwiched by the stepped
section and one of the projecting portions 322b. As a
result, the fixing portion 321¢c (mounting bracket 321) is
fixed to the temple bar 15.

[0094] Asdescribed above, the support mechanism 30
that is placed on the temple bar 15 is such that the first
bracket 311 of the supporting section 31 supports the
supporting shaft 25 for supporting the above-described
swinging arm 13. More specifically, in the support mech-
anism 30, by inserting the third screw members 42
through the respective through holes formed in the base
section 312a of the second bracket 312 and by inserting
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the third screw members 42 into the internally threaded
holes formed in the supporting-section mounting portion
321a of the mounting bracket 321, the supporting section
31 is assembled to the mounting bracket 321.

[0095] However, the supporting section 31 is assem-
bled so that, with the supporting mechanism 30 installed
onthe temple bar 15 (the aforementioned installed state),
the first bracket 311 mounted on the protruding section
312b of the second bracket 312 on the mounting bracket
321 via the third bracket 313 extends rearward. There-
fore, in the installed state, the first bracket 311 at the
supporting section 31 extends rearward from the temple
bar 15 in the front-rear direction. Moreover, the through
hole formed in the one end portion of the first bracket 311
is positioned substantially above the cloth fell CF.
[0096] The supporting shaft 25 is supported by the first
bracket 311 (support mechanism 30) so that, on the one
end portion side of the supporting shaft 25, the supporting
shaft 25 is inserted into the through hole in the one end
portion of the first bracket 311, and the other end portion
protrudes towards the loom frame 9 on the side opposite
to the weft-supply side in the weaving-width direction.
The supporting shaft 25 is supported by being inserted
through the through hole in the first bracket 311 at the
one end portion, or by fitting a bearing (not shown) to the
through hole and fitting and inserting the supporting shaft
25 into the bearing at the one end portion. The swinging
arm 13 is supported as described above at the other end
portion of the supporting shaft 25 that is supported in this
way.

[0097] The swinging arm 13 that is supported by the
supporting shaft 25in this way and the intermediate trans-
mission shaft 11 are connected to each other by the driv-
ing transmission section 14 formed as described above.
Regarding the driving transmission section 14, the first
connecting lever 141 is mounted on the intermediate
transmission shaft 11 with a mounting phase in which,
when the tuck-in head is positioned at the first position
(when the crank angle is 185 degrees), the first connect-
ing lever 141 extends substantially upward from the in-
termediate transmission shaft 11. As described above,
the first position is a position where the position of the
bottom portion 3b of the slit 3a of the tuck-in head 3 is
substantially aligned with the position of the cloth fell CF.
[0098] In the mounted state, the first connecting lever
141 has a length that allows the position of the height of
the through hole in the other end portion of the first con-
necting lever 141 to be substantially aligned with the po-
sition of the height of the through hole in the other end
portion of the swinging arm 13 with the tuck-in head 3
positioned at the first position. Further, in the mounted
state, the second connecting lever 142 has a length that
allows the first connecting lever 141 and the swinging
arm 13 to be in a connected state.

[0099] As a result, in a state in which, in the driving
transmission section 14, the first connecting lever 141 is
mounted on the intermediate transmission shaft 11 and
the second connecting lever 142 is connected to the first
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connecting lever 141 and the swinging arm 13, an angle
0 that is formed by the first connecting lever 141 and the
second connecting lever 142 (hereunder referred to as
"connection angle") in the driving transmission section
14 is substantially 90 degrees. That is, in this state, a
longitudinal direction of the second connecting lever 142
is a substantially horizontal direction.

[0100] By connecting the driving transmission section
14 and the swinging arm 13 as described above, this
portion is formed as a link mechanism that includes the
first connecting lever 141 and the second connecting le-
ver 142 of the driving transmission section 14 and the
swinging arm 13. The link mechanism is formed so that
the while the tuck-in head 3 is reciprocatingly driven be-
tween the first position and the second position (the re-
tracted position), the connection angle 0 is kept at a sub-
stantially constant value.

[0101] Specifically, in the link mechanism, a connec-
tion point where the first connecting lever 141 and the
second connecting lever 142 are connected to each other
(axis of a connection axis 27) is a first connection point
P1, and a connection point where the swinging arm 13
and the second connecting lever 142 are connected to
each other (axis of a connection shaft 28) is a second
connection point P2. A swing center of the firstconnecting
lever 141 (axis of the intermediate transmission shaft 11),
whichis a fulcrum on one end side of the link mechanism,
is a first fulcrum F1, and a swing center of the swinging
arm 13 (axis of the supporting shaft 25), whichis a fulcrum
on the other end side of the link mechanism is a second
fulcrum F2. Moreover, the link mechanism is formed so
that the distance from the first fulcrum F1 to the first con-
nection point P1, the distance from the second fulcrum
F2 to the second connection point P2, and an angle of a
line segment connecting the second fulcrum F2 and the
second connection point P2 with respect to a line seg-
ment connecting the first fulcrum F1 and the first connec-
tion point P1 are set in a relationship that maintains the
connection angle 6 at the same angle during the recip-
rocation driving operation. Therefore, during the recipro-
cation driving operation, the connection angle 6 is sub-
stantially 90 degrees.

[0102] Regarding such a configuration, since the po-
sition of the axis of the intermediate transmission shaft
11 (first fulcrum F1) and the lengths of the first connecting
lever 141 and the second connecting lever 142 are me-
chanically determined, on the basis of the fact that the
connection angle 6 is substantially 90 degrees with the
tuck-in head 3 at the first position, the position of the
connection portion CP is specified. However, in realizing
the position of the connection portion CP and positioning
the tuck-in head 3 at the first position, the position of the
supporting shaft 25 is not limited to a specified position,
and may differ in accordance with the shape of the swing-
ing arm 13. Depending upon the position of the support-
ing shaft 25, the connection angle 6 may not be substan-
tially 90 degrees during the reciprocation driving opera-
tion. Therefore, the above-described configurationis also
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a configuration in which the position of the supporting
shaft 25 is set so that the connection angle 6 is substan-
tially 90 degrees during the reciprocation driving opera-
tion (evenifthe tuck-in head 3 is at the retracted position).
[0103] As described above, the swinging arm 13 sup-
ported by the support mechanism 30 via the supporting
shaft 25 is positioned at a location that overlaps the
mounting section 32 (mounting bracket 321) of the sup-
port mechanism 30. Therefore, the driving transmission
section 14 that is connected to the swinging arm 13 is
also disposed so as to overlap the mounting bracket 321
in the weaving-width direction. As described above, the
intermediate transmission shaft 11 is disposed forwardly
of the temple bar 15, whereas the swinging arm 13 is
supported by the supporting shaft 25 disposed above the
cloth fell CF that is positioned rearwardly of the temple
bar 15. Therefore, the driving transmission section 14
that connects the intermediate transmission shaft 11 and
the swinging arm 13 to each other is disposed so that a
part of the second connecting lever 142 overlaps the
mounting bracket 321.

[0104] However, as described above, the groove 321b
thatopens in the frontand rear surfaces of the supporting-
section mounting portion 321a is formed in the mounting
bracket 321. In the installed state of the support mecha-
nism 30, the groove 321b is formed so that the position
of the second connecting lever 142 of the driving trans-
mission section 14 is included in an existence range of
the groove 321b in the up-down direction. Therefore, with
the intermediate transmission shaft 11 and the swinging
arm 13 connected to each other, the driving transmission
section 14 is in a state in which the second connecting
lever 142 extends in the groove of the mounting bracket
321.

[0105] In the air jet loom 1 including the air tuck-in de-
vice 2 described above, when the cloth T that is woven
is changed and the weaving width of another cloth T after
the change differs from the weaving width of the cloth T
before the change, the arrangement of the tuck-in head
3 and the cutter 6 on the side opposite to the weft-supply
side is changed in accordance with the changing of the
cloth T (weaving width). The arrangement is changed as
follows.

[0106] First, in the driving transmission section 14, a
screw member 44 of the split clamp structure of the first
connecting lever 14 is operated and a split-clamp fixed
state is eased, and the first connecting lever 141 (driving
transmission section 14) that is fixed to the intermediate
transmission shaft 11 is unfixed. Therefore, with the in-
termediate transmission shaft 11 inserted through the
through hole formed in the one end portion of the first
connecting lever 141, the driving transmission section 14
is in a movable state relative to the intermediate trans-
mission shaft 11 in the axial direction.

[0107] Next, in the support mechanism 30 that sup-
ports the swinging arm 13 via the supporting shaft 25,
the mounting section 32 is unfixed from the temple bar
15. Specifically, the fourth threaded members 43 are
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loosened, and a state in which the clamping force acts
upon the temple bar 15 is stopped. As aresult, along with
the fact that the driving transmission section 14 has been
unfixed from the intermediate transmission shaft 11 as
described above, the support mechanism 30 and the
swinging arm 13, supported by the support mechanism
30, and the driving transmission section 14, connected
to the swinging arm 13, can have their positions adjusted
in the weaving-width direction with respect to the inter-
mediate transmission shaft 11 and the temple bar 15 fix-
edly provided at the loom 1 (in particular, the temple bar
15 that supports the swinging arm 13 via, for example,
the support mechanism 30).

[0108] Moreover, in order to arrange the tuck-in head
3 and the cutter 6 on the side opposite to the weft-supply
side at desired positions, the position of, for example, the
support mechanism 30 is changed. The position is
changed by sliding the support mechanism 30 on the
temple bar 15 and sliding the driving transmission section
14 with respect to the intermediate transmission shaft
11. Then, with the tuck-in head 3 disposed at the desired
position, in order to determine this position, the support
mechanism 30 is fixed again to the temple bar 15 and
the driving transmission section 14 is fixed to the inter-
mediate transmission shaft 11. Therefore, the positions
of the tuck-in head 3 and the cutter 6 on the side opposite
to the weft-supply side are changed to positions corre-
sponding to the change in the cloth T (weaving width).
[0109] In this way, according to the air tuck-in device
2, in changing the disposition of the tuck-in head 3 due
to the change in the weaving width, as described above,
by changing only the position of, for example, the support
mechanism 30 (the support mechanism 30, the swinging
arm 13, and the driving transmission section 14), the dis-
position of the tuck-in head 3 can be changed. In other
words, in changing the disposition of the tuck-in head 3
due to the change in the weaving width, the disposition
of the tuck-in head 3 can be changed without changing
the disposition of the reverse driving section 12 connect-
ed to a side of the intermediate transmission shaft 11
opposite to, for example, the support mechanism 30
(driving-shaft-8 side). Therefore, according to the air
tuck-in device 2, the disposition of the tuck-in head 3 can
be easily changed.

[0110] Incidentally, the support mechanism 30 is
formed so that the position of the first bracket 311 of the
supporting section 31 with respect to the mounting sec-
tion 32 can be adjusted in three directions, that is, the
weaving-width direction, the front-rear direction, and the
up-down direction. Specifically, in the support mecha-
nism 30, the through holes formed in the base section
312a of the second bracket 312 are long holes that are
long in the longitudinal direction of the base section 312a
(the weaving-width direction in the installed state). There-
fore, the position of the second bracket 312 with respect
to the mounting section 32 can be adjusted in a range of
the long holes (through holes).

[0111] The through holes in the third bracket 313
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through which the aforementioned second screw mem-
bers 41 are inserted are long holes that are long in the
front-rear direction in the installed state. Further, the
through holes in the third bracket 313 through which the
aforementioned first screw members 40 are inserted are
long holes that are long in the up-down direction in the
installed state. Therefore, the position of the third bracket
313 with respect to the protruding portion 312b of the
second bracket 312 can be changed in a range of the
long holes (the through holes) through which the second
screw members 41 are inserted. Further, the position of
the first bracket 311 with respect to the third bracket 313
can be changed in a range of the long holes (the through
holes) in the third bracket 313 through which the first
screw members 40 are inserted.

[0112] As a result of these structures, in the installed
state, the position of the first bracket 311 with respect to
the mounting section 32 can be adjusted in the three
directions. Therefore, in the installed state, the position
of the tuck-in head 3 that is supported by the first bracket
311 via the supporting shaft 25 and the swinging arm 13
can be adjusted in the three directions.

[0113] As described above, the supporting shaft 25 is
disposed above the cloth fell CF in the front-rear direction.
That is, in the front-rear direction, the supporting shaft
25 is disposed in arange near the cloth fell CF, the range
including a location directly above the cloth fell CF. In the
reciprocating motion mechanism 7 of the present em-
bodiment, a swing radius of the tuck-in head 3 around
the axis of the supporting shaft 25 as a swing center is
a swing radius that does not allow the tuck-in head 3 to
be greatly displaced in a radial direction at a swing angle
based on a swing range such as that described above.
Moreover, as described above, the tuck-in head 3 is sup-
ported by the swinging arm 13 so that, when, in the proc-
ess of a reciprocating motion, the guide unit 3d has
reached the position of the cloth fell CF, the extension
direction of the slit 3a is substantially parallel to the warp
line WL.

[0114] Therefore, in a swing displacement from when
the guide unit 3d reaches the position of the cloth fell CF
to when the tuck-in head 3 reaches the first position in
the front-rear direction, the slit 3a of the tuck-in head 3
is displaced in a substantially parallel state with respect
to the warp line WL. That s, the path of the motion of the
tuck-in head 3 during such a time is substantially parallel
to the warp line WL.

[0115] Therefore, according to a configuration in which
the path is substantially parallel to the warp line WL in
this way, in the process of a reciprocating motion, the
tuck-in head 3 receives the weft Y into the slit 3a with the
extension direction of the slit 3a substantially parallel to
the warp line WL, and the tuck-in head 3 reaches the first
position with the substantially parallel state of the exten-
sion direction of the slit 3a with respect to the warp line
WL being substantially kept. In the tuck-in head 3, as
described above, since the direction of arrangement of
the plurality of tuck-in nozzles 3c is the same as the di-
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rection of extension of the slit 3a, the air tuck-in device
2 can properly perform the above-described tuck-in op-
eration.

[0116] The link mechanism including the first connect-
ing lever 141 and the second connecting lever 142 of the
driving transmission section 14 and the swinging arm 13
is formed so that, as described above, the connection
angle 6 is kept at substantially 90 degrees during the
above-described reciprocation driving operation. There-
fore, according to this configuration, since the motion of
the intermediate transmission shaft 11 is more efficiently
transmitted to the swinging arm 13, the desired recipro-
cating motion of the tuck-in head 3 can be realized by
reciprocating rotation of the intermediate transmission
shaft 11 with a smaller rotation amount. Therefore, in
reciprocating the tuck-in head 3 as described above,
since the amount of movement of each member that re-
ciprocates in the reverse driving section 12, which recip-
rocatingly reversely drives the intermediate transmission
shaft 11, and the amount of movement of each member
that reciprocates due to the rotation of the intermediate
transmission shaft 11 can be made small, the load that
is exerted upon each portion of the reciprocating motion
mechanism 7 is reduced.

[0117] In the crank mechanism 16 of the reverse driv-
ing section 12, as described above, the crank hub 162
has a split clamp structure, and is mounted on the driving
shaft 8 so as to be incapable of rotating with respect to
the driving shaft 8 by a split-clamp fixing operation. That
is, in an arbitrary mounting phase, the clamp hub 162
can be mounted on the driving shaft 8. By changing the
mounting phase of the clamp hub 162 with respect to the
driving shaft 8, the position in the front-rear direction of
the tuck-in head 3, which is reciprocatingly driven, with
respect to the crank angle (the phase of the reciprocating
motion of the tuck-in head 3) is changed. In this way, the
air tuck-in device 2 of the present embodiment is formed
so that the phase of the reciprocating motion of the tuck-
in head 3 can be changed. Therefore, even if an optimal
timing of performing the tuck-in operation when, for ex-
ample, the weaving condition is changed is changed, it
is possible to easily deal with such a change.

[0118] The present invention is not limited to the
above-described embodiment, and can be carried out
even in modified modes as in (1) to (6) below.

(1) In the present embodiment, the reverse driving
section 12 is formed from an articulated link mech-
anism including the crank mechanism 16 that is
mounted on the driving shaft 8. Moreover, the artic-
ulated link mechanism is a 6-link mechanism. How-
ever, when the reverse driving section of the present
invention is formed from an articulated link mecha-
nism including the crank mechanism, the reverse
driving section of the present invention is not limited
to one formed from a 6-link mechanism described
above, and may be formed from a 4-link mechanism.
When the reverse driving section is formed from a
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4-link mechanism in this way, the swinging lever that
is connected to the con’rod of the crank mechanism
and the connecting rod that connects the swinging
leverandthe drivinglever to each otherin the reverse
driving section (6-link mechanism) are not used.
Specifically, as shown in Fig. 7, a structure 50 be-
comes a structure in which a con’rod 51 and a driving
lever 52 are directly connected to each other so as
to be rotatable relative to each other. In the 4-link
mechanism formed in this way, although the period
in which the tuck-in head is positioned near the first
position (stopping period) is shorter than such a pe-
riod of the 6-link mechanism, the tuck-in operation
can be performed without any problem.

(2) In the foregoing description, the case in which
the reverse driving section is formed from an articu-
lated link mechanism including the crank mechanism
is described. However, in the present invention, the
reverse driving section is not limited to one using
such a crank mechanism, and may be one using a
cam mechanism. That is, in the configuration de-
scribed above, the reverse driving section may be
formed by replacing the crank mechanism by a cam
mechanism. Specifically, when the reverse driving
section has the same configuration as that of the
portions of the embodiment excluding the crank
mechanism, a cam mechanism is connected to the
swinging lever in this configuration.

More specifically, the cam mechanism includes a
cam that is mounted on the driving shaft so as to be
incapable of rotating with respect to the driving shaft,
acam lever thatis provided so as to swing in accord-
ance with the rotation of the cam, and a lever-like
rod that is connected at one end to the cam lever
and that is driven so as to be displaced when the
cam lever swings (corresponding to the "con’rod" of
the above-described embodiment). Moreover, in the
cam mechanism, the swinging lever is connected to
the other end of the rod. In the connected state, a
longitudinal direction of the rod is a substantially hor-
izontal direction. Therefore, in this configuration,
when the cam lever swings due to the rotation of the
cam, with the longitudinal direction of the rod being
in the substantially horizontal direction, the rod re-
ciprocates in a front-rear direction, so that the swing-
ing lever is reciprocatingly swingingly driven as in
the above-described embodiment.

(3) In the present invention, the reverse driving sec-
tion is connected to the driving shaft so that the driv-
ing shaft is a driving source, and a member that is
directly connected to the driving shaft is mounted on
the driving shaft so as to be incapable of rotating
relative to the driving shaft. Moreover, in the above-
described embodiment, the crank hub 162 of the
crank mechanism 16, which is this member, has a
split clamp structure, and is mounted on the driving
shaft 8 by a split-clamp fixing operation. However,
when the reverse driving section in the present in-
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vention includes the crank mechanism, as a struc-
ture for mounting the crank hub, the crank hub is not
limited to one having the split clamp structure.

For example, the crank hub is a cylindrical member
that does not include the slotted portion for the split
clamp structure. Further, the structure of the crank
hub is one in which a plurality of internally threaded
holes extend through the crank hub in a radial direc-
tion and that are arranged side by side at equal in-
tervals in a circumferential direction. Moreover, in
the reverse driving section (crank mechanism), with
the one end portion of the driving shaft being fitted
and inserted into the crank hub, screw members are
inserted into the respective internally threaded holes
of the crank hub, and, with the screw members in
press-contact with the one end portion of the driving
shaft, the crank hub is mounted on the driving shaft
so as to be incapable of rotating relative to the driving
shaft.

Alternatively, with the crank hub being a cylindrical
member as described above, the structure of the
crank hub is one in which one or more (desirably, a
plurality of) through holes extending through the
crank hub in a radial direction are formed. On the
other hand, the driving shaft has a structure in which
a plurality of internally threaded holes that are ar-
ranged side by side in a circumferential direction are
formed in the one end portion. However, the plurality
of internally threaded holes are formed so as to cor-
respond with an assumed plurality of mounting phas-
es of the crank hub in terms of the through holes in
the crank hub. Moreover, in the reverse driving sec-
tion (crank mechanism), with the one end portion of
the driving shaft inserted into the crank hub, by in-
serting the screw members into the internally thread-
ed holes of the driving shaft that match the through
holes of the crank hub in a desired one of the mount-
ing phases, the crank hub is mounted so as to be
incapable of rotating with respect to the driving shaft.
Regarding such a mounting of the member of the
reverse driving section that is directly connected to
the driving shaft onto the driving shaft, even if the
reverse driving section includes the cam mechanism
as described above, the cam is mounted on the driv-
ing shaft by using a structure that is the same as the
structure for mounting the crank hub described
above.

In the foregoing description, regarding the structure
for mounting the member of the reverse driving sec-
tion thatis directly connected to the driving shaft onto
the driving shaft (mounting structure), that the
mounting phase of the member onto the driving shaft
can be change has been described. However, in the
reverse driving section in the present invention, the
mounting structure is not limited to one in which the
mounting phase can be changed as it is changeable
above. When the weaving condition of the loom that
is assumed is not changed, the mounting phase may
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be one that cannot be changed.

(4) In the above-described embodiment, the driving
transmission section 14 includes two connecting le-
vers (the first connecting lever 141 and the second
connecting lever 142). Moreover, the driving trans-
mission section 14 including the two connecting le-
vers is formed so that, with the tuck-in head 3 posi-
tioned at the first position, the connection angle 6 is
substantially 90 degrees. However, in the present
invention, even if the driving transmission section
includes two such connecting levers, the driving
transmission section is not limited to one in which
the connection angle is substantially 90 degrees with
the tuck-in head positioned at the first position.
Specifically, the driving transmission section may be
formed so that, when the tuck-in head is positioned
at the first position, the mounting phase of the first
connecting lever with respect to the intermediate
transmission shaft allows the first connecting lever
to be mounted on the intermediate transmission
shaft with the first connecting lever extending in a
direction that is at an angle to the vertical direction
from the intermediate transmission shaft. In addition,
when the mounting phase is the same as that in the
above-described embodiment, with the tuck-in head
positioned at the first position, the driving transmis-
sion section may be one in which the first connecting
lever is formed so that the height position of the
through hole in the other end portion of the first con-
necting lever differs from the height position of the
through hole in the other end portion of the swinging
arm. In either case, in order for the first connecting
lever and the swinging arm to be connected to each
other, the second connecting lever has a length dif-
fering from thatin the above-described embodiment.
Inthe above-described embodiment, with the driving
transmission section 14 being formed so that the
connection angle 0 is substantially 90 degrees in a
state in which the tuck-head head 3 is positioned at
the first position, the position of the supporting shaft
25 is set so that the connection angle 6 is kept at a
substantially constant value while the tuck-in head
3 is reciprocatingly driven between the first position
and the second position (the retracted position).
However, in the presentinvention, the position of the
supporting shaft is not limited to one that is set in
such a manner, and may be set so that the connec-
tion angle changes during the above-described re-
ciprocation driving operation.

When the link mechanism including the two connect-
ing levers of the drive transmission section and the
swinging arm is formed differently from that of the
above-described embodiment as described above,
the efficiency with which the motion of the interme-
diate transmission shaft is transmitted to the swing-
ingarm becomes poorer than in the above-described
embodiment. However, even if the link mechanism
is formed in this way, by forming the reverse driving
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section so that the amount of rotation of the interme-
diate transmission shaft is larger than that in the
above-described embodiment, a desired reciprocat-
ing motion of the swinging arm (tuck-in head) can be
realized.

In the above-described embodiment, the connection
portion CP where the swinging arm 13 and the sec-
ond connecting lever 142 are connected to each oth-
eris set at a position that is closer than the interme-
diate portion 13c of the swinging arm 13 in the lon-
gitudinal direction to the other end side of the swing-
ing arm 13. However, the position of the connection
portion is not limited to the other end side of the
swinging arm 13, and may be set at, for example,
the intermediate portion of the swinging arm.

In the foregoing description, the case in which the
driving transmission sectionincludes two connecting
levers has been described. However, in the present
invention, the driving transmission section is not lim-
ited to one including two connecting levers, and may
include a single connecting lever. However, in this
case, when the connection structure for connecting
the connecting lever and the swinging arm to each
other is the same as the connection structure in the
above-described embodiment for connecting the
second connecting lever 142 and the swinging arm
13 to each other, the swinging arm is incapable of
swinging. Therefore, in this case, the connection
structure for connecting the single connecting lever
and the swinging arm to each other may be, for ex-
ample, a structure including a connecting shaft fitted
to one of the connecting lever and the swinging arm
and a hole into which the connecting shaft is inserted
and thatis formed in the other of the connecting lever
and the swinging arm, or a structure in which a hole
in the other of the connecting lever and the swinging
arm is formed as a long hole that allows the above-
described swinging.

(5) The above-described embodiment is an example
in which the present invention is applied to the re-
ciprocating motion mechanism 7 that reciprocates
the tuck-in head 3 on the side opposite to the weft-
supply side in the air tuck-in device in the air jet loom
(single-width loom) 1 that weaves the single cloth T
in the weaving-width direction. However, the air jet
loom that is assumed by the presentinvention is not
limited to such a single-width loom described above,
and may be a double-width loom that weaves at the
same time cloths that are divided into a plurality in
the weaving-width direction. When the air jet loom
is such a double-width loom, the reciprocating mo-
tion mechanism of the air tuck-in device 2 according
to the present invention may be applied as a mech-
anism that reciprocates, in addition to the tuck-in
head on the side opposite to the weft-supply side, a
tuck-in head for forming a center selvage.

Two tuck-in heads for forming a center selvage are
provided between cloths that are divided so as to be
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adjacent to respective selvages of the cloth. Howev-
er, the structural members (for example, the swing-
ing arm and the driving transmission section) for re-
ciprocating two such tuck-in heads when the present
invention is applied to the tuck-in heads for forming
a center selvage as described above is not limited
to one in which one setis applied to one tuck-in head
as in the above-described embodiment. For exam-
ple, a swinging arm may be provided for each tuck-
in head (two swinging arms may be supported by
the supporting shaft), and the single driving trans-
mission section may be connected to both of the
swinging arms. In addition, two tuck-in heads may
be supported by a single swinging arm, and the sin-
gle swinging arm and the driving transmission sec-
tion may be used in common for the two tuck-in
heads.

As an air jet loom, there exists a so-called center-
reference loom in which, with the center of the max-
imum weaving width in the weaving-width direction
at the loom being a reference, the positions of the
left and right selvages are changed with respect to
the center to change the weaving width. Inthe center-
reference loom, when the weaving width of the cloth
that is woven is changed, the arrangement of the
tuck-in head on the weft-supply side and the tuck-in
head on the side opposite to the weft-supply side is
changed. Accordingly, when the air jet loom is such
a center-reference loom, the reciprocating motion
mechanism of the air tuck-in device of the present
invention can also be applied as a mechanism that
reciprocates the tuck-in head on the weft-supply
side.

(6) Inthe present embodiment, the reciprocating mo-
tion mechanism 7 has a structure in which the inter-
mediate transmission shaft 11 is driven on both sides
in the axial direction thereof (both-side driving). That
is, the reciprocating motion mechanism 7 is formed
so that two reverse driving sections 12 are provided
on respective sides of the air jet loom 1, and the
reverse driving sections 12 are connected to respec-
tive end portions of the intermediate transmission
shaft 11. However, in the present invention, the re-
ciprocating motion mechanism is not limited to one
in which the intermediate transmission shaft is driven
on both the sides in this way. The reverse driving
section may be provided on only one side of the air
jetloom, and one end of the intermediate transmis-
sion shaft and the driving shaft may be connected
at the reverse driving section to drive the intermedi-
ate transmission shaft on one side.

[0119] Regarding the driving shaft as being a driving
source of the reciprocating motion mechanism, in the
above-described embodiment, the driving shaft 8 is me-
chanically connected to the loom main shaft MS, and is
rotationally driven by the loom main shaft MS. That s, in
the above-described embodiment, the driving source that
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is formed so as to rotationally drive the driving shaft 8 is
an electric motor of the loom that rotationally drives the
loom main shaft MS. However, in the present invention,
the driving source that is formed so as to rotationally drive
the driving shaft is not limited to such an electric motor,
and may be a dedicated motor provided independently
of the electric motor. In this case, the driving of the ded-
icated driving motor is controlled in synchronism with the
electric motor.

[0120] The presentinvention is not limited to the prac-
tical forms described above, and can be variously mod-
ified without departing from the spirit of the present in-
vention.

Claims

1. Anair tuck-in device (2) of an air jet loom (1), the air
tuck-in device (2) being provided in the air jet loom
(1) and performing a tuck-in operation by air jetting
with tuck-in nozzles (3c), the air tuck-in device (2)
comprising
a pair of tuck-in heads (3) that are each provided on
a corresponding one of a weft-supply side and a side
opposite to the weft-supply side and that have the
tuck-in nozzles (3c),

a driving shaft (8) that is continuously rotationally
driven in one direction in synchronism with a main
shaft of the loom (1), and

a reciprocating motion mechanism (7) that supports
at least the tuck-in head (3) provided on the side
opposite to the weft-supply side, that uses the driving
shaft (8) as a driving source, and that causes the
tuck-in head (3) to undergo a reciprocating motion
between a first position that is situated on a side of
aclothfelland a second position that is situated away
from the cloth fell in a front-rear direction of the loom
(1), the first position being a position where the re-
ciprocating motion causes the tuck-in head (3) to
overlap the cloth fell, the second position being a
position where the tuck-in head (3) is situated away
from the cloth fell on a side opposite to a side of a
reed,

wherein the reciprocating motion mechanism (7) in-
cludes an intermediate transmission shaft (11) that
is rotatably supported by a frame of the loom (1) and
that extends in a weaving-width direction, a reverse
driving section (12) that connects the intermediate
transmission shaft (11) and the driving shaft (8) to
each other and that reciprocatingly reversely drives
the intermediate transmission shaft (11), a swinging
arm (13) thatis supported at one end by a supporting
shaft(25) provided above awarp line, that is provided
so as to be swingable around an axis of the support-
ing shaft (25), and that supports at other end the
tuck-in head (3), and a driving transmission section
(14) that connects the swinging arm (13) and the
intermediate transmission shaft (11) to each other
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and thatis mounted on the intermediate transmission
shaft (11) so that a position of the driving transmis-
sion section (14) in the weaving-width direction with
respect to the intermediate transmission shaft (11)
is changeable.

The air tuck-in device (2) of the air jet loom (1) ac-
cording to claim 1, wherein in the front-rear direction,
the supporting shaft (25) is disposed in a range near
the cloth fell, the range including a location directly
above the cloth fell.

The air tuck-in device (2) of the air jet loom (1) ac-
cording to claim 1 or claim 2, wherein the driving
transmission section (14) includes a first connecting
lever (141) that is mounted at one end on the inter-
mediate transmission shaft (11) so as to be incapa-
ble of rotating relative to the intermediate transmis-
sion shaft (11), and a second connecting lever (142)
that is connected at one end to other end of the first
connecting lever (141) so as to be rotatable with re-
spect to the other end of the first connecting lever
(141) and thatis connected at other end to the swing-
ing arm (13) so as to be rotatable with respect to the
swinging arm (13).

The air tuck-in device (2) of the air jet loom (1) ac-
cording to claim 3, wherein a connection portion (CP)
where the swinging arm (13) and the second con-
necting lever (142) are connected to each other is
positioned closer than an intermediate portion (13c)
of the swinging arm (13) in the longitudinal direction
to a side of the other end of the swinging arm (13).

The air tuck-in device (2) of the air jet loom (1) ac-
cording to claim 3 or claim 4, wherein a position of
the connection portion (CP) and lengths of both the
connecting levers (141, 142) are set so that an angle
formed by the first connecting lever (141) and the
second connecting lever (142) is substantially 90 de-
grees in a state in which the tuck-in head (3) is po-
sitioned at one of the first position and the second
position, and a position of the supporting shaft (25)
is set so that the angle is substantially 90 degrees
even in a state in which the tuck-in head (3) is posi-
tioned at other of the first position and the second
position with respect to the one of the first position
and the second position.

The air tuck-in device (2) of the air jet loom (1) ac-
cording to any one of claims 1 to 5, wherein the re-
verse driving section (12) is an articulated link mech-
anism including a crank mechanism (16) that is
mounted on the driving shaft (8).

The air tuck-in device (2) of the air jet loom (1) ac-
cording to claim 6, wherein the crank mechanism
(16) includes a crank hub (162) that is mounted on



37 EP 3 650 594 A1

the driving shaft (8) so as to be incapable of rotating
relative to the driving shaft (8), and is formed so that
amounting phase of the crank hub (162) with respect
to the driving shaft (8) is changeable.
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