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(57)  Aweftyarn tension applying apparatus (1) in an
air jet loom includes a stretch nozzle (11), a valve (28)
and an air supply tube. The stretch nozzle (11) is mounted
movable in a weft insertion direction at a position on a
downstream side of the sub-nozzle (9) of the slay (2) so
as to be directed perpendicular to the weft yarn guide
passage. The valve (28) is connected to an air tank (27)
and provided in a part of the frame. The air supply tube
connects the stretch nozzle (11) with the valve (28). The
air supply tube includes a first air supply tube (29) con-
nected to the valve (28) and a second air supply tube
(39) connected to the stretch nozzle (11). An end of the
first air supply tube (29) is fixed to the rocking shaft (20),
an end of the second air supply tube (39) is connected
to the end of the first air supply tube (29) through a con-
nector (42).
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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to a weftyarn ten-
sion applying apparatus in an air jet loom that applies
tension to an inserted weft yarn.

[0002] Japanese Patent Application Publication No.
2000-170057 discloses a weft yarn tension applying ap-
paratus in an air jet loom. The weft yarn tension applying
apparatus includes a stretch nozzle that is fastened to
the front surface of the slay of the air jet loom in such a
manner that the stretch nozzle is adjustably positioned
along weft insertion direction. The injection port of the
stretch nozzle is directed perpendicular to the passage
for weft insertion so that air is injected by the stretch noz-
zle across the passage. A weft yarn capturing tube is
provided behind the reed of the air jet loom. The weft
yarn capturing tube is supported to the upper frame of
the reed through a hooking member.

[0003] The weft yarn capturing tube includes an inlet
opened in the direction across the arrangement of the
dents, an air blowing tube part arranged parallel to the
arrangement of the dents and opened in the downstream
direction of weft insertion and a bent part between the
inlet and the air blowing tube part. An insertion projection
is fixed to the inlet of the weft yarn capturing tube. The
weft yarn capturing tube is movable to make the insertion
projection to be inserted into a space between any two
adjacent dents thereby to expand the space, so that the
inlet of the weft yarn capturing tube faces the expanded
space. The weft yarn capturing tube may be mounted to
the reed at any position along the weft insertion direction.
The stretch nozzle is connected to output port of an elec-
tromagnetic three-way valve through an air supply tube.
Input port of the electromagnetic three-way valve is con-
nected to a compressed air source through another air
supply tube.

[0004] Asdisclosedinthe above Publication, whenthe
weaving width of the loom is changed, the mounting po-
sition ofthe stretch nozzle is changed through adjustment
according to the changed weaving width of the loom. The
air supply tube connecting between the stretch nozzle
and the electromagnetic three-way valve is formed of a
single tube. In the adjustment of the stretch nozzle, only
the mounting position of the stretch nozzle is adjusted.
[0005] The air supply tube is formed appropriately to
alength that is great enough for the connection between
the electromagnetic three-way valve and the stretch noz-
zle adjusted to the position for the minimum weaving
width of the loom. If the stretch nozzle is adjusted to the
maximum weaving-width position, a large slack occurs
in the air supply tube. If the air jet loom is operated with
such large slack in the air supply tube, the air supply tube
is swung largely due to the rocking motion of the slay and
the connecting parts between the stretch nozzle and the
electromagnetic three-way valve is subjected to repeated
bending.
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[0006] As aresult, the air supply tube tends to be dam-
aged by direct contact with the rocking shaft that drives
the slay and the repeated bending of the connecting
parts. In order to protect the air supply tube from such
damage, after changing the position of the stretch nozzle
through adjustment, a work person needs to by binding
the air supply tube appropriately so as to prevent direct
contact of the air supply tube with the rocking shaft by
eliminating the slack in the tube.

[0007] The presentinvention is directed to providing a
weft yarn tension applying apparatus that facilitates its
setting subsequentto the position changing of the stretch
nozzle due to a change in the weaving width.

SUMMARY OF THE INVENTION

[0008] Inaccordance with the presentinvention, a weft
yarn tension applying apparatus in an air jet loom includ-
ing a frame, a rocking shaft supported by the frame, a
slay being swingable by a reciprocating motion of the
rocking shaft, a reed mounted to the slay and forming a
weft yarn guide passage and a sub-nozzle for weft inser-
tion mounted to the slay includes a stretch nozzle, a valve
and an air supply tube. The stretch nozzle is mounted
movable in a weft insertion direction at a position on a
downstream side of the sub-nozzle of the slay so as to
be directed perpendicular to the weft yarn guide passage.
The valve is connected to an air tank and provided in a
partofthe frame. The air supply tube connects the stretch
nozzle with the valve. The air supply tube includes a first
air supply tube connected to the valve and a second air
supply tube connected to the stretch nozzle. An end of
the first air supply tube is fixed to the rocking shaft, an
end of the second air supply tube is connected to the end
of the first air supply tube through a connector.

[0009] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1 is a perspective view showing a weft yarn ten-
sion applying apparatus in an air jet loom according
to a preferred embodiment of the present invention;

Fig. 2 is a fragmentary enlarged front view showing
a positional relation between a stretch nozzle and a
weft yarn capturing tube of the weft yarn tension ap-
plying apparatus of Fig. 1;

Fig. 3 is a fragmentary enlarged rear view showing
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an end of a rocking shaft of the weft yarn tension
applying apparatus of Fig. 1;

Fig. 4 is a front view showing the weft yarn tension
applying apparatus of Fig. 1 when the weaving width
of the loom is the minimum; and

Fig. 5 is a front view showing the weft yarn tension
applying apparatus of Fig. 1 when the weaving width
of the loom is the maximum.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] The following will describe a weft yarn tension
applying apparatus according to a preferred embodiment
of the present invention with reference to Figs. 1 through
5. Referring to Fig. 1 showing a part of an air jet loom in
which the weft yarn tension applying apparatus is used,
the weft yarn tension applying apparatus is designated
generally by numeral 1. Specifically, Fig. 1 shows a part
of the air jet loom adjacent to arrival end of the shed of
the air jet loam. In the drawing, numeral 2 designates a
slay having formed therein a mounting groove extending
in the weaving width direction and numeral 5 designates
areed having formed therein a weft yarn guide passage
4 of the air jet loom, respectively. The reed 5 is mounted
at the bottom thereof in the mounting groove 3 of the slay
2 fixed by an elongate wedge 6. The reed 5 is formed of
a plurality of dents 7 arranged in an array and the top
ends of the dents 7 are supported by the upper frame 8.
[0012] The slay 2 has formed therein on the front side
thereof a mounting groove 12 having a T-shape in cross-
section and extending in the weaving width direction and
a sub-nozzle 9, a weft yarn detector 10 and a stretch
nozzle 11 that forms a part of the weft yarn tension ap-
plying apparatus 1 are movably mounted in the mounting
groove 12 of the slay 2 at predetermined positions. A
weft yarn capturing tube 13 that forms a part of the weft
yarn tension applying apparatus 1 is mounted to the slay
2 on the back side of the reed 5.

[0013] As shown in Figs. 1 and 2, the weft yarn cap-
turing tube 13 is formed of a tube bent into an L-shape.
The weft yarn capturing tube 13 of the L-shape includes
a short part 14 having at the end thereof an inlet 15 and
a pair of projections 16 and a long part 18 having at the
end thereof an outlet 19. The short part 14 of the weft
yarn capturing tube 13 is provided extending substantial-
ly perpendicular to the reed 5. The projections 16 of the
weft yarn capturing tube 13 are provided on the top and
the bottom of the inlet 15. The projections 16 are insert-
able into a space between any two adjacent dents 7 so
as to expand the space, thereby allowing the inlet 15 of
the weft yarn capturing tube 13 to enter into the weft yarn
guide passage 4 of the reed 5. The stretch nozzle 11 has
at the end thereof an injection hole 17 that is provided
so as to face the inlet 15. In other words, the stretch
nozzle 11is mounted movable in a weftinsertion direction
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at a position on a downstream side of the sub-nozzle 9
of the slay 2 so as to be directed perpendicular to the
weft yarn guide passage 4.

[0014] The long part 18 of the weft yarn capturing tube
13 is disposed parallel to the reed 5 and the outlet 19 of
the weft yarn capturing tube 13 at the rear end of the long
part 18 is opened in weft flying direction. In such arrange-
ment of the stretch nozzle 11 and the weft yarn capturing
tube 13, compressed air injected from the injection hole
17 of the stretch nozzle 11 flows across the weft yarn
guide passage 4 and enters into the inlet 15. The air is
then flowed through the short part 14 and the long part
18 of the weft yarn capturing tube 13 and flowed out
through the outlet 19.

[0015] A rocking shaft 20 is provided below the slay 2
and between left and right frames 43 (only right frame
being shown in Figs. 4 and 5) of the air jet loom and
rotatably supported by the frames 43. The rocking shaft
20 is connected to a drive shaft (not shown) through a
coupling 21 to be reciprocated by the drive shaft. A plu-
rality of arms 22 (only one arm being shown in the draw-
ing) is fixedly mounted at the bottom end thereof to the
rocking shaft 20 by bolts 23. The slay 2 is supported by
and fixed to the arms 22 at the upper end thereof by bolts
(not shown). Thus, the slay 2 is swingable by the recip-
rocating motion of the rocking shaft 20. A mounting block
24 is fixed to the end of the rocking shaft 20 by bolts 25.
[0016] A stay 26 is fixedly disposed below the rocking
shaft 20 and between the left and the right frames 43 of
the air jet loom. An air tank 27 for the stretch nozzle 11
is provided at a position adjacent to the right frame 43 of
the air jet loom and connected to a valve 28 that is con-
trollably opened and closed. According to the preferred
embodiment, the valve 28 is directly mounted to the air
tank 27. Alternatively, the valve 28 may be separated
from the air tank 27 and directly mounted to the right or
left frame 43 or to a bracket (not shown) which is fixed
to the right or the left frames 43 and connected to the air
tank 27 through a tube (not shown).

[0017] The first air supply tube 29 is connected to the
valve 28. The first air supply tube 29 has an end 30 that
is held by a clamp 33 through a protection tube 31 on the
upper surface of the mounting block 24. The clamp 33 is
fixed by the bolts 25 to the mounting block 24 that is
movable integrally with the rocking shaft 20 by a screw
35. In other words, the end 30 of the first air supply tube
29 is fixed to the rocking shaft 20. A part of the first air
supply tube 29 that is positioned below the end 30 thereof
is fixed to the rear surface of the mounting block 24 by a
clamp 34 and a screw 36 through a protection tube 32
thereby to be prevented from swinging freely. A part of
the first air supply tube 29 that is adjacent to the valve
28 is fixed to the stay 26 by clamps 38 through protection
tubes 37 and has a predetermined slack that permits free
reciprocal swinging with the rocking shaft 20. The pro-
tectiontubes 31,32 and 37 serve as a protection member
to protect the first air supply tube 29 against damage due
to direct contact with the clamps 33, 34 and 38.
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[0018] The second air supply tube 39 is connected at
one end thereof to the stretch nozzle 11 through a con-
nector 40. The other end 41 of the second air supply tube
39 is connected to the first air supply tube 29 through a
connector 42. The second air supply tube 39 is formed
with a length that corresponds to the sum of a length
between the connecting point of the stretch nozzle 11
provided on the slay 2 and the connecting point of the
first air supply tube 29 and a length for a predetermined
slack that allows free reciprocal swinging with the slay 2.
The weft yarn tension applying apparatus 1 of the pre-
ferred embodiment includes the air tank 27 configured
to supply compressed air to the stretch nozzle 11, the
valve 28, the first air supply tube 29, the second air supply
tube 39 and the connectors 40 and 42. The first air supply
tube 29 and the second air supply tube 39 cooperate to
serve as an air supply tube configured to supply com-
pressed air from the air tank 27 to the stretch nozzle 11.
Each of the first and the second air supply tubes 29, 39
is a flexible tube. Thus, the first and the second air supply
tubes 29, 39 have a flexibility and a predetermined slack
that permits free reciprocal swinging with the rocking
shaft 20 and free reciprocal swinging with the slay 2 and,
therefore, the first and the second air supply tubes 29,
39 are protected against damage.

[0019] The following will describe the operation of the
weft yarn tension applying apparatus 1. During the op-
eration of the air jet loom, a weft yarn (not shown) is
inserted into a warp shed by a weft insertion nozzle (not
shown) and assisted in flying through the shed by a sub-
nozzle 9. When the inserted weft yarn reaches a position
on the opposite side from the weft insertion nozzle, the
valve 28 is opened and compressed air in the air tank 27
is supplied through the first and the second air supply
tubes 29 and 39 to the stretch nozzle 11 and airisinjected
from the injection hole 17 of the stretch nozzle 11 in the
direction perpendicular to the weft yarn guide passage 4.
[0020] Part of the weft yarn in the weft yarn guide pas-
sage 4 is blown into the weft yarn capturing tube 13
through the inlet 15 thereof by air jet and guided through
the short part 14 and the long part 18 of the weft yarn
capturing tube 13. The weft yarn is thus kept in a state
where the weft yarn is bent at a substantial right angle
at a point from the weft yarn guide passage 4 to the short
part 14 and also at a point from the short part 14 to the
long part 18 in the weft yarn capturing tube 13. Because
the end of the inserted weft yarn is held by the dent 7,
the stretch nozzle 11 and the weft yarn capturing tube
13 during the beating of the reed 5, the weft yarn is woven
into the fabric while being tensioned.

[0021] ReferringtoFig. 4 showingthe weftyarn tension
applying apparatus 1 when the weaving width of the loom
is the minimum, a second air supply tube 39A with an
appropriate length for the stretch nozzle 11 positioned
for the minimum weaving width is selected and the se-
lected second air supply tube 39A is connected at one
end thereof to the bottom of the stretch nozzle 11 and at
the other end thereof to the end 30 of the first air supply
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tube 29 through the connectors 40 and 42, respectively.
The second air supply tube 39A has a predetermined
slack that allows free reciprocal swinging with the slay 2
in such a way that the second air supply tube 39A is not
largely swung and, therefore, the second air supply tube
39A is protected against damage due to direct contact
with any part. Initial setting of the first air supply tube 29
as installed during the assembling of the air jet loom need
not be changed. The second air supply tube 39A may
only be connected to the first air supply tube 29 through
the connector 42 at a position above the end of the rock-
ing shaft 20 and, therefore, the installation of the weft
yarn tension applying apparatus 1 may be performed
easily.

[0022] Referringto Fig. 5 showing the weftyarntension
applying apparatus when the weaving width of the loom
is the maximum, the stretch nozzle 11 is set at a position
closer to the frame 43 than in the case of Fig. 4 and the
distance between the bottom end of the stretch nozzle
11 and the end 30 of the first air supply tube 29 is shorter,
accordingly. The second air supply tube 39B has alength
that is shorter than the second air supply tube 39A (refer
to Fig. 4) that is used for the minimum weaving width of
the loom.

[0023] As inthe case of Fig. 4, initial setting of the first
air supply tube 29 as installed during the assembling of
the air jet loom need not be changed. The installation of
the weft yarn tension applying apparatus 1 may be com-
pleted by connecting the second air supply tube 39B to
the bottom end of the stretch nozzle 11 through the con-
nector 40 and connecting the end 41 of the second air
supply tube 39B to the end 30 of the first air supply tube
29 through the connecter 42 after the stretch nozzle 11
has been mounted to the slay 2 at the desired position.
Therefore, the relocation of the weft yarn tension applying
apparatus 1 according to a change of the weaving width
of the loom is easily accomplished.

[0024] Since the length of the second air supply tube
39B for the maximum weaving width of the loom is shorter
than the length of the second air supply tube 39A for the
minimum weaving width of the loom, the pressure loss
of compressed air supplied to the second air supply tube
39B is smaller than in the case of the second air supply
tube 39A, so that difference occurs in the pressure wave-
forms of the air injected from the stretch nozzle 11 con-
nected to the second air supply tubes 39A and 39B. To
solve the problem due to such pressure waveform differ-
ence between the second air supply tubes 39A and 39B,
the opening and closing timing of the valve 28 may be
adjusted and changed according to the lengths of the
second air supply tubes 39A and 39B so as to lessen the
pressure waveform difference between the second air
supply tubes 39A and 39B. Since the lengths of the sec-
ond air supply tubes 39A and 39B for the minimum and
the maximum weaving widths of the loom are different
from each other, the pressure waveforms of the second
air supply tubes 39A and 39B are different from each
other and responsiveness of the second air supply tubes
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39A and 39B when performing injection of compressed
air is constantly maintained in best conditions.

[0025] According to the preferred embodiment of the
presentinvention, the adjustment of the weft yarn tension
applying apparatus 1 to be made when the width of the
loom is changed is performed only by selecting a second
air supply tube 39 having an appropriate length, connect-
ing the selected second air supply tube 39 at one end
thereof to the stretch nozzle 11 through the connector 40
and then connecting the first air supply tube 29 with the
second air supply tube 39 through the connector 42 after
the stretch nozzle 11 has been mounted to the slay 2 at
the desired position. Work person may perform the con-
necting between the first air supply tube 29 and the sec-
ond air supply tube 39 while viewing from above the rock-
ing shaft 20 to which the end 30 of the first air supply
tube 29 is fixed, so that the connection may be made
extremely easy. The length of the second air supply tube
39 for used may be shortened with an increase of the
weaving width of the loom. Thus, the pressure loss of the
compressed air is decreased, which contributes to re-
duction in energy consumption. The second air supply
tube 39 with an appropriate length for the stretch nozzle
11 whichis positioned for the selected weaving width and
moved in a weft insertion direction may be easily mount-
ed. Thus, a special work such as adjustment of unnec-
essary slack occurring in the second air supply tube 39
is not required, thereby facilitating setting of the stretch
nozzle 11. The first air supply tube 29 fixed to the rocking
shaft 20 may be shared. The second air supply tube 39
for the maximum weaving width of the loom which is con-
nected to the stretch nozzle 11 and has an appropriate
length without an unnecessary slack may be used.
Therefore, the pressure loss of the compressed air is
minimized, which contributes to reduction in consump-
tion of compressed air.

[0026] The present invention is not limited to the pre-
ferred embodiment described above, but it may be prac-
ticed in various alternative embodiments, as exemplified
below.

(1) The first air supply tube 29 and the second air
supply tube 39 may be formed of the combining a
flexible tube and a rigid tube.

(2) The weft yarn tension applying apparatus 1 does
not necessarily need the weft yarn capturing tube
such as 13. In this case, the weft yarn is held by
being pressed against the dents 7 by compressed
airinjected from the stretch nozzle 11 or, alternative-
ly, held and tensioned by being blown through a
space between the expanded dents 7.

(3) The protection tubes 31,32 and 37 may be re-
placed by any protection member, such as a planar

cover member.

[0027] A weftyarntension applying apparatus in an air
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jet loom includes a stretch nozzle, a valve and an air
supply tube. The stretch nozzle is mounted movable in
a weft insertion direction at a position on a downstream
side of the sub-nozzle of the slay so as to be directed
perpendicular to the weft yarn guide passage. The valve
is connected to an air tank and provided in a part of the
frame. The air supply tube connects the stretch nozzle
with the valve. The air supply tube includes a first air
supply tube connected to the valve and a second air sup-
ply tube connected to the stretch nozzle. An end of the
first air supply tube is fixed to the rocking shaft, an end
of the second air supply tube is connected to the end of
the first air supply tube through a connector.

Claims

1. A weft yarn tension applying apparatus (1) in an air
jet loom including a frame (43), a rocking shaft (20)
supported by the frame (43), a slay (2) being swing-
able by a reciprocating motion of the rocking shaft
(20), a reed (5) mounted to the slay (2) and forming
a weft yarn guide passage (4) and a sub-nozzle (9)
for weft insertion mounted to the slay (2), the weft
yarn tension applying apparatus (1) comprising:

a stretch nozzle (11) mounted movable in a weft
insertion direction at a position on a downstream
side of the sub-nozzle (9) of the slay (2) so as
to be directed perpendicular to the weft yarn
guide passage (4);

a valve (28) connected to an air tank (27), the
valve (28) provided in a part of the frame (43);
and

an air supply tube connecting the stretch nozzle
(11) with the valve (28),

characterized in that the air supply tube in-
cludes a first air supply tube (29) connected to
the valve (28) and a second air supply tube (39)
connected to the stretch nozzle (11), an end (30)
of the first air supply tube (29) is fixed to the
rocking shaft (20), an end (41) of the second air
supply tube (39) is connected to the end (30) of
the first air supply tube (29) through a connector
(42).

2. Theweftyarntension applying apparatus (1) accord-
ing to claim 1, characterized in that each of the first
air supply tube (29) and the second air supply tube
(39) is a flexible tube.

3. Theweftyarntension applying apparatus (1) accord-
ing to claim 1 or 2, characterized in that the end
(30) of the first air supply tube (29) is fixed to the
rocking shaft (20) by a clamp (34) through a protec-
tion member (32).

4. Theweftyarntensionapplying apparatus (1) accord-
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ing to any one of claims 1 through 3, characterized
in that opening and closing timing of the valve (28)
is changed according to length of the second air sup-
ply tube (39) when the mounting position of the
stretch nozzle (11) is changed.
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