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(54) Weft tension device of a loom

(57) The weft tension device uses a penetrated weft
inducing pipeline (22) for introducing a weft end (12a),
and the weft introducing end opposes to a fluid jet port
of a stretch nozzle (20). A non-weft inducing pipeline of
the weft inducing pipeline (22) is blocked by blocking

means for at least a part of a period from when the weft
end is introduced into the weft inducing pipeline (22) un-
til the weft end (12a) of the next pick is introduced into
the weft inducing pipeline (22). The stretch nozzle per-
forms fluid jet motion while the weft inducing pipeline
(22) is blocked at least by blocking means.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to a weft tension device
having a function for applying tension to the weft and a
function for discharging the weft end.

Description of Related Art

[0002] In a device for applying tension to an inserted
weft, it sometimes happens that non-supplying side end
portion of a weft captured in a weft inducing pipeline
does not completely come out of the weft inducing pipe-
line but remains in the weft inducing pipeline. In such a
case as weft ends of several picks remain in the weft
inducing pipeline, the weft inlet of the port is narrowed,
as a result of which it becomes hard for the weft to enter
the weft inducing pipeline.
[0003] In view of the above, it is generally desirable
for a weft tension device to have, in addition to a function
to capture a non-weft-supply side weft end so as to apply
a tension to the weft, a function to discharge the non-
weft-supply side weft end.
[0004] One of such weft tension devices comprises:
a stretch nozzle disposed on a non-weft-supply side so
as to jet the air toward a weft running path; a weft cap-
turing pipe as a weft inducing pipeline for capturing the
non-supply side weft end to be displaced by the air jetted
from the stretch nozzle; and an excluding nozzle for ex-
cluding the weft end captured by the weft capturing pipe
(patent documents 1 and 2).
[0005] In this prior art, the weft end on the non-supply
side of the inserted weft is displaced within the weft cap-
turing pipe by the air jetted from the stretch nozzle. Also,
the captured weft end is thereafter drawn out of the weft
capturing pipe by the air jetted from the excluding nozzle
from the side of the weft capturing pipe toward the side
of the non-capturing pipe.

[Patent document 1]

Japanese Patent Appln. Public Disclosure No.
2000-154441

[Patent document 2]

Japanese Patent Appln. Public Disclosure No.
2000-170057

[0006] In the foregoing prior art, however, since a weft
exclusion nozzle is provided besides the stretch nozzle,
the weft exclusion nozzle and one or more valves for the
weft exclusion nozzle are required. Also, since synchro-
nization of a timing of the air jet from the weft exclusion
nozzle and a timing of the air jet from the stretch nozzle

are required, which complicates its control.
[0007] An object of the present inventions lies in read-
ily removing a captured weft end without using a weft
exclusion nozzle.

SUMMARY OF THE INVENTION

[0008] The weft tension device according to the
present invention comprises: a stretch nozzle disposed
on a non-weft-supply side so as to jet a fluid toward a
weft running path: a penetrated weft inducing pipeline
having a weft introducing end opposite to a fluid port of
the stretch nozzle so as to introduce the weft end by the
fluid jetting operation of the stretch nozzle; and blocking
means for blocking the non-weft-introducing end side of
the weft inducing pipeline during at least a part of a pe-
riod from the introduction of the weft end to the introduc-
tion of the weft end of the following pick into the weft
inducing pipeline. The stretch nozzle performs a fluid jet
motion performed when the blocking of the weft inducing
pipeline by at least the blocking means.
[0009] The fluid jet motion from the stretch nozzle for
holding the weft is started at least before or after the
weft reaches the non-weft-supply side (non-weft-insert
side). At this time, the non- weft-inducing end side of the
weft inducing pipeline is open, so that the ejected fluid
passes through the weft inducing pipeline from the weft
introducing end side to the non-weft-introducing end
side. Thereby, the weft end is drawn into the weft induc-
ing pipeline and captured.
[0010] Then, during at least a part of the period for the
weft end of the following pick to be introduced into the
weft inducing pipeline, the non-weft-inducing end side
of the weft inducing pipeline is blocked, and when the
fluid is jetted from the stretch nozzle, the weft inducing
pipeline is filled with the fluid, which overflows out of the
pipeline, and by this overflowed fluid, the weft end cap-
tured inside the weft inducing pipeline is discharged
from the weft inducing end.
[0011] According to the present invention, the weft
end which has been captured can be easily discharged
from the weft inducing pipeline at every weft insert pick.
Also, since there is no need to provide the weft tension
device without a discharge function with a valve for a jet
nozzle for discharging the fluid except adding blocking
means, the structure is simple and the device is inex-
pensive.
[0012] The fluid jet motion performed when the weft
inducing pipeline is blocked may be done to meet a tim-
ing for discharging the weft from the weft inducing pipe-
line. It is also possible to utilize the residual pressure of
the jetting during the period of tension applying instead
of jetting for discharge.
[0013] The weft inducing pipeline is connected to the
reed so as to move together with said reed, and the
blocking means can include a shield disposed in the
loom so as to block the non-weft-inducing end side when
the reed is moved to at least one of the most backward
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position and the most advanced position.
[0014] The weft inducing pipeline is connected to the
reed so as to move together with the reed, and the block-
ing means can include a shield body which can move
together with the reed and, as well as a drive mechanism
for moving the shield body and disposed in the loom.
[0015] The blocking means may block the non-weft-
inducing end side during at least a part of the period
other than the period for applying the tension to the weft.
[0016] The fluid jet port of the stretch nozzle and the
weft introducing end of the weft inducing pipeline may
confront each other with the weft running path inter-
posed. The fluid jet port of the stretch nozzle and the
weft introducing end of the weft inducing pipeline may
oppose each other with a weft guide groove of a dent
portion of the reed interposed or may oppose with the
weft running path of the non-supply side rather than the
reed interposed.
[0017] The blocking means can be provided with an
elastic body to be elastically deformed when the non-
weft-introducing end side is blocked. Thus, when the
non-weft-introducing end side is blocked, the elastic
body is elastically deformed to block the non-weft-intro-
ducing end side, so that adhesion between the non-
weft-introducing end side of the weft inducing pipeline
and the blocking means becomes high, and there is no
risk that the air within the weft inducing pipeline might
leak, and the discharging force of the weft end becomes
stronger.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Figs. 1(A) and (B) are views showing the first em-
bodiment of the weft tension device according to the
present invention, in which (A) is a view showing
the weft inducing pipeline in section, and (B) a right
side view of (A).
Fig. 2 is a view showing a timing for jetting the air
in the weft tension device in Fig. 1 and a timing for
shielding the weft inducing pipeline.
Figs. 3(A) and (B) are views showing a second em-
bodiment of the weft tension device according to the
present invention, in which (A) is a view showing
the weft inducing pipeline in section, and (B) a right
side view of (A).
Fig. 4 is a view showing a timing for jetting the air
and a timing for shielding the weft inducing pipeline
in the weft tension device shown in Fig. 3.
Fig. 5 is a view showing the third embodiment of the
weft tension device according to the present inven-
tion, showing the weft inducing pipeline in section.
Fig. 6 is a view for showing the fourth embodiment
of the weft tension device according to the present
invention, showing the weft inducing pipeline in sec-
tion.
Fig. 7 is a view showing the fifth embodiment of the

weft tension device according to the present inven-
tion.
Fig. 8 is a view showing a sixth embodiment of the
weft tension device according to the present inven-
tion.

PREFERRED EMBODIMENTS OF THE INVENTION

[0019] Referring to Figs. 1(A) and 1(B), a weft tension
device 10 is applied to an air jet loom for inserting a weft
12 which is run within a weft guide groove 16 of a reed
14 by a main nozzle and a plurality of sub nozzles.
[0020] The reed 14 has a plurality of dents 18 extend-
ing in the upward and downward at intervals in the cloth
width direction, and the guide groove 16 is directed to-
ward the cloth fell. The reed 14, swung within an angular
range θ 1 as shown in Fig. 1(B), performs reed beating
motion.
[0021] As shown in Fig. 1(A), the weft tension device
10 is disposed on a non-weft-supply side so as to cap-
ture a weft end 12a on the non-weft-supply side (non-
weft-insert side) in order to apply tension to the inserted
weft 12 and thereafter to discharge the weft end 12a.
[0022] The weft tension device 10 comprises: a
stretch nozzle 20 disposed on the non-weft-supply side
so as to jet the compressed air toward the running path
of the weft 12; the weft inducing pipeline 22 penetrated
so as to introduce the weft end 12a by fluid jetting motion
of the stretch nozzle 20; a shield body 24 for opening
and closing the non-weft-introducing end side of the weft
inducing pipeline 22; and an opening and closing valve
28 for supplying the compressed air of the compressed
air source 26 to the stretch nozzle 20.
[0023] The stretch nozzle 20 is disposed in a suitable
member such as a lead sley so that the compressed air
from a fluid jet port 30 can pass across a portion of the
weft guide groove 16 and pass through between the
dents 18 on the non-weft-supply side from the cloth side
to the non-cloth side. The stretch nozzle 20 is moved
together with the reed 14.
[0024] The weft inducing pipeline 22, shaped like a
pipe bent substantially like an L-letter, makes one end
oppose to the fluid jet port 30 as a weft introducing end
at the weft inlet port. The weft inducing pipeline 22 is
also disposed in a suitable member such as a lead sley
and connected to the reed 14 so as to move together
with the reed 14.
[0025] The shield body 24 is shaped like a shield plate
supported on a frame 32 of the loom so as to block the
other side (non-weft-introducing end) of the weft induc-
ing pipeline 22 when the reed 14 is moved to the most
backward position.
[0026] The compressed air source 26 has a compres-
sor, a tank for storing the compressed air, and a pres-
sure regulation valve for supplying the compressed air
from the tank to an opening and closing valve 28 by reg-
ulating the compressed air to a predetermined pressure.
[0027] The opening and closing valve 28 is opened or
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closed at a predetermined timing by a control unit 34.
The control unit 34 releases the opening and closing
valve 28 in a period to apply tension to the weft 12 and
in a period to discharge the weft ends 12a within the weft
inducing pipeline 22 on the basis of a rotation angle sig-
nal from an encoder 38 which generates a signal repre-
senting a rotation angle of a main shaft 36.
[0028] The timing for opening the opening and closing
valve 28 (timing for air jet) is adapted to the rotation an-
gle of the main shaft 36 and is set at a period α 1 for
applying the tension to the weft 12 plus a margin, the
period α 1 including the time before and after the weft
12 reaches the non-supply side, as well as at a period
α 2 during which the weft inducing pipeline 22 is blocked
by the shield body 24 and the reed 14 is retreats to the
most backward position.
[0029] When beating by the reed is done at the time
the rotation angle θ of the main shaft 36 is 0°, the open-
ing timing of the opening and closing valve 28 (air jet
timing) can be a period from 220° to 340° and a period
before and after 180° in accordance with the rotation
angle θ of the main shaft 36, as shown in Fig. 2 as the
air jet timing.
[0030] As a result of the above, the non-weft-introduc-
ing end side of the weft inducing pipeline 22 is, as shown
in Fig. 2 as the shield timing, blocked substantially at
the same time as the jet timing for discharging the weft
end.
[0031] In the weft tension device 10, while the reed
14 is advanced from the most backward position and
the weft end 12a of the inserted weft 12 is reaching the
vicinity of the non-supply side, the air is jetted from the
stretch nozzle 20. In this period, since the non-weft-in-
troducing end side of the weft inducing pipeline 22 is
opened, the air from the stretch nozzle 20 passes the
weft inducing pipeline 22. Thereby, the weft end 12a of
the weft 12 inserted this time is captured by the weft
inducing pipeline 22.
[0032] In the above-mentioned state, the weft 12 at
this time is applied tension and beaten when the main
shaft 36 is at 0° (360°). Then, insertion of the next weft
12 is started. However, in case the trimmed selvedge
length of the weft 12 inserted this time is longer than the
reed sley stroke, it sometimes happens that the weft end
12a is not discharged from the weft inducing pipeline 22.
[0033] When the reed 14 reaches the vicinity of the
most backward position, the non-weft-introducing end
side of the weft inducing pipeline 22 is blocked, and the
air is jetted from the stretch nozzle 20. Thereby, the from
the weft inducing pipeline 22, and by this overflowing
air, the weft end 12a captured in the weft inducing pipe-
line 22 is discharged from the weft introducing end of
the weft inducing pipeline 22.
[0034] As mentioned above, in the weft tension device
10, the weft end 12a of the weft 12 inserted this time is
discharged from the weft inducing pipeline 22 at the time
of the next weft insertion and before the weft end 12a of
the weft 12 that time is introduced into the weft inducing

pipeline 22.
[0035] According to the weft tension device 10, the
weft end 12a which has been captured can be readily
discharged from the weft inducing pipeline 22 at each
weft insert pick. Also, only blocking means including the
shield body 24 is added to a weft tension device which
has no discharging function so as to synchronize with
the loom by utilizing the swinging motion of the reed 14,
and since there is no need to have a fluid jet nozzle for
discharge or a valve therefore, the structure is simple,
and the device is inexpensive.
[0036] Referring to Figs. 3(A) and (B), in a weft ten-
sion device 40, the stretch nozzle 20 is disposed adja-
cent to the non-supply side of the reed 14 with the fluid
nozzle directed upward so as to jet the air from the lower
part toward the upper part, and is attached to a reed sley
44 by means of an L-shaped bracket 42. The bracket
42 also directs the weft guide groove 16 toward the cloth
fell at a position in the weaving width direction of the
weft guide groove 16 of the reed 14. A yarn sensor 46
is attached to the reed sley 44, to detect that the weft
12 is at a predetermined position of the non-supply side.
[0037] As shown in Fig. 3(A), in the weft tension de-
vice 40, the weft inducing pipeline 22 is attached to the
upper part of the bracket 42 such that, in order to receive
the air and the weft end 12a jetted upward from the weft
inducing end (finally, the weft inlet port) side, the weft
introducing end side opposes to the fluid jet port of the
stretch nozzle 20.
[0038] As shown in Fig. 3(B), the shield body 24 is
attached to a bracket 50 which supports a temple cover
48, so as to block the non-weft-introducing end side of
the weft inducing pipeline 22 when the reed 14 moved
to the most advanced position. The temple cover 48 is
a publicly known one which is attached to the frame 32
of the loom by the bracket 50 so as to cover a temple
52 which maintains the weaving width.
[0039] In the weft tension device 40, the jet timing
from the stretch nozzle 20 is set at a period β 1 which
includes a period for applying the tension to the weft 12
and an allowance, and at a period β 2 for discharging
the weft end. It is also possible to set the period β1 and
the period β2 not in sequence but individually.
[0040] In case beating by the reed is done when the
rotational angle θ of the main shaft 36 is 0° (360°), the
jet timing can be, as shown in Fig. 4 as the jet timing, a
period from 220° to 360° in accordance with the rotation
angle θ of the main shaft 36. Thus, it is possible to ex-
tend the period for jetting for holding the weft tension a
little and block during the extended period.
[0041] As a result, the weft introducing end side of the
weft inducing pipeline 22 is, as shown in Fig. 4 as the
shield timing, blocked substantially at the same time as
the jet timing for discharging the weft end.
[0042] In the weft tension device 40, too, the air is jet-
ted from the stretch nozzle 20 while the reed 14 is ad-
vanced from the most backward position and the weft
end 12a of the inserted weft 12 is reaching the vicinity
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of the non-supply side. In this period, since the non-in-
troducing end side of the weft inducing pipeline 22 is
open, the air from the stretch nozzle 20 passes the weft
inducing pipeline 22. Thereby, the weft end 12a of the
weft 12 inserted this time is captured by the weft induc-
ing pipeline 22. In this state, the tension is applied to the
weft 12 at this time.
[0043] When the reed 14 reaches the vicinity of the
most advanced position, the non-introducing end side
of the weft inducing pipeline 22 is blocked by the shield
body 24. However, since the air is jetted from the stretch
nozzle 20 until the weft 12 is beaten, the air is overflowed
out of the weft inducing pipeline 22 like the weft tension
device 10, the weft end 12a captured in the weft inducing
pipeline 22 is discharged from the weft introducing end
of the weft inducing pipeline 22 by the overflowing air.
[0044] Then, after the weft 12 is beaten when the main
shaft 36 is at 360° (0°), the reed 14 begins to withdraw,
and the next weft 12 begins to be inserted.
[0045] As mentioned above, in the weft tension device
40, the weft end 12a of the weft 12 inserted this time is
discharged from the weft inducing pipeline 22 before the
next weft is inserted.
[0046] The weft tension device 40 also enables to give
an action and effect similar to that of the weft tension
device 10.
[0047] Like a combination of the weft tension devices
10 and 40, in the weft tension device, may have a block-
ing body for blocking the non-introducing end side of the
weft inducing pipeline 22 when the reed 14 moved to
the most backward position, and a blocking body for
blocking the non-introducing end side of the weft induc-
ing pipeline 22 when the reed 14 moved to the most ad-
vanced position. The jetting direction of the stretch noz-
zle 20 may be any directions, whether vertically or hor-
izontally.
[0048] Also, in the above embodiment, the non-intro-
ducing end side of the weft inducing pipeline 22 is
blocked with the beating motion of the reed 14, but it is
possible to have the non-introducing end of the weft in-
ducing pipeline 22 blocked by moving the shield body
24 forcibly by means of a specific drive mechanism with
a drive source such as an actuator or with the main shaft
as a drive source.
[0049] A weft tension device 60 shown in Fig. 5 blocks
the non-introducing end side of the weft inducing pipe-
line 22 by forcibly reciprocating the shield body 24 by a
drive mechanism 62 within a plane orthogonal to the ax-
is of the non-introducing end side of the weft inducing
pipeline 22. The drive mechanism 62 has a drive source.
[0050] A weft tension device 70 shown in Fig. 6 blocks
the non-introducing end side of the weft inducing pipe-
line 22 by forcibly reciprocating the shield body 24 by a
drive mechanism 72 in the axial direction of the non-in-
troducing end side of the weft inducing pipeline 22. The
drive mechanism 72 has a drive source.
[0051] A weft tension device 80 shown in Fig. 7 blocks
the non-introducing end side of the weft inducing pipe-

line 22 by forcibly swinging the shield body 24 to an
opening position and a blocking position within a plane
orthogonal to the non-introducing end side of the weft
inducing pipeline 22. The drive mechanism 82 has a
drive source.
[0052] In any of the weft tension devices 60, 70 and
80, the drive mechanisms 62, 72 and 82 are reciprocat-
ed respectively at a predetermined timing in accordance
with the rotational angles of the main shaft 36 by means
of the control units 64, 74 and 84. The control units 64,
74 and 84 supply signals for moving the shield body 24
to the drive mechanisms 62, 72 and 82 respectively on
the basis of the rotation angle signal from the encoder
38 for generating the signal representing the rotation an-
gle of the main shaft 36.
[0053] In any of the weft tension devices 60, 70 and
80, the timing for blocking the non-introducing end side
of the weft inducing pipeline 22 may be a part of the
period from when the non-supply side weft end 12a of
the inserted weft 12 is introduced into the weft inducing
pipeline 22 until the weft end 12a of the next pick is in-
troduced into the weft inducing pipeline 22, as in case
the reed 14 reached the vicinity of the most backward
position or the most advanced position like the weft ten-
sion devices 10 and 40.
[0054] Not only an action and effect similar to those
of the weft tension devices 10 and 40 can be obtained
by any of the foregoing weft tension devices 60, 70 and
80 but also the movement of the shield body 24 can be
controlled in accordance with the air jet of the stretch
nozzle 20, so that the weft end 12a can be discharged
at an arbitrary timing during weaving or stoppage.
[0055] Referring to Fig. 8, the weft tension device 90
uses a shield body 96 which uses a cylindrical leaf
spring 92 having a cross-section such as elliptical, cir-
cular or the like with a rubber sheet 94 mounted thereon.
The shield body 96 is attached to the frame 32 of the
loom so that, when the reed sley 44 is moved to the most
backward position or the most advanced position, the
non-introducing end side of the weft inducing pipeline
22 may be blocked with the rubber sheet 94. Fig. 8
shows the state when the reed sley 44 is moved to the
most advanced position.
[0056] In the weft tension device 90, the leaf spring
92 and the rubber sheet 94 are elastically deformable,
so that, when the shield body 96 is pressed against the
non-introducing end side of the weft inducing pipeline
22 by the movement of the reed sley 44, the shield body
96 is elastically deformed and blocks the non-introduc-
ing end side of the weft inducing pipeline 22 with the
rubber sheet 94. Consequently, adhesion between the
non-introducing end side of the weft inducing pipeline
22 and the shield body 96 is raised, and there is no fear
for the air inside the weft inducing pipeline 22 to leak
from the non-introducing end side, which raises the dis-
charging force of the weft end 12a.
[0057] In any of the above embodiments, the timing
for blocking the non-introducing end side of the weft in-
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ducing pipeline 22 is set as a part of the period from
when the non-supply side weft end 12a of the inserted
weft 12 is introduced into the weft inducing pipeline 22
until the weft end 12a of the next pick is introduced into
the weft inducing pipeline 22, but it may be the entire
period except a period for applying the tension to the
weft 12.
[0058] Therefore, the timing for blocking the non-in-
troducing end side of the weft inducing pipeline 22 may
be at least a part of the entire period except the period
for applying the tension to the weft 12.
[0059] The present invention is not limited to the
above embodiments but can be variously modified with-
out departing from its spirit.

Claims

1. A weft tension device of a loom comprising:

a stretch nozzle (20) disposed on a non-weft-
supply side to jet fluid toward a weft running
path;
a weft inducing pipeline (22) which is penetrat-
ed, said pipeline having a weft introducing end
opposite to a fluid jet port of said stretch nozzle
(20) to introduce weft end (12a) by fluid jetting
operation of said stretch nozzle (20); and
blocking means for blocking the non-weft-intro-
ducing end side of said weft inducing pipeline
at least for a part of a period from when said
weft end (12a) is introduced into said weft in-
ducing pipeline (22) until the weft end (12a) of
the next pick is introduced into said weft induc-
ing pipeline (22);

wherein said stretch nozzle (20) performs flu-
id jet motion performed when the blocking of said
weft inducing pipeline at least for a part of the period
at least by said blocking means.

2. A weft tension device according to claim 1, wherein
the fluid jet motion performed when blocking of said
weft inducing pipeline (22) is performed in accord-
ance with a timing to discharge the weft from said
weft inducing pipeline (22).

3. A weft tension device according to claim 1 or 2,
wherein said weft inducing pipeline (22) is connect-
ed to a reed (14) so as to move together with said
reed (14), and said blocking means includes a
shield body (24,96) disposed in a loom so as to
block said non-weft-induction end side when said
reed (14) was moved at least to one of the most
backward position and the most advanced position.

4. A weft tension device according to claim 1 or 2,
wherein said weft inducing pipeline (22) is connect-

ed to said reed (14) so as to move together with said
reed (14), and said blocking means includes: a
shield body connected to said reed (14) so as to
move together with said read (14) so that said non-
weft-introducing end side can be opened and
closed; and a drive mechanism (62,72,82) for mov-
ing said shield body (24,96) and disposed in the
loom.

5. A weft tension device according to any one of claims
1 through 4, wherein said blocking means blocks
said non-weft-introducing end side at least for a part
of a period except the period for applying the ten-
sion to said weft (12).

6. A weft tension device according to any one of claims
1 through 5, wherein said fluid jet port of said stretch
nozzle (20) and said weft introducing end of said
weft inducing pipeline (22) oppose to each other
through a running path of said weft (12).

7. A weft tension device according to claim 6, wherein
said fluid jet port of said stretch nozzle (20) and said
weft introducing end of said weft inducing pipeline
(22) oppose to each other through said weft running
path of the dent portion of said reed (14).

8. A weft tension device according to claim 6, wherein
the fluid jet port of said stretch nozzle and the weft
introducing end of said weft inducing pipeline op-
pose to each other, through said weft running path
on the non-weft-supply side rather than the reed.

9. A weft tension device according to any one of claims
1 through 8, wherein said blocking means has an
elastic body to be elastically deformed while said
non-weft-introducing end side is blocked.

9 10



EP 1 408 144 A2

7



EP 1 408 144 A2

8



EP 1 408 144 A2

9



EP 1 408 144 A2

10



EP 1 408 144 A2

11



EP 1 408 144 A2

12



EP 1 408 144 A2

13



EP 1 408 144 A2

14


	bibliography
	description
	claims
	drawings

