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(54) WEFT TENSIONING DEVICE

(57) Provided is a weft tensioning device capable of
applying the appropriate tension to a weft while limiting
the amount of air consumption. A weft-gripping mecha-
nism part (32) is arranged on the downstream side in the
picking direction of a weft (Y) with respect to a picking
passage (20) of a modified reed (16). In the weft-gripping
mechanism part (32), the tip portion of the picked weft
(Y) is inserted through an insertion passage (38), a weft-
gripping pin (50) is capable of holding the tip portion of
the weft (Y) together with an inner surface of the insertion
passage (38), and an air cylinder mechanism (44) actu-
ates the weft-gripping pin (50) to make it hold the tip por-
tion of the weft (Y). Opposite thereto, a tensioning arm
(64) is: fixed to a loom frame (26); comes into contact
with the weft (Y) between the modified reed (16) and the
weft-gripping mechanism part (32) when the tip portion
of the weft (Y) is gripped by the gripping mechanism part
(32) and the tensioning arm (64) swings in the beating
direction of the modified reed (16); and applies pressure
to the weft (Y) due to the relative displacement of the
tensioning arm (64) with respect to the modified reed (16).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a weft tension-
ing device that applies tension to a picked weft.

BACKGROUND ART

[0002] Weft tensioning devices include a device that,
in order to apply the appropriate tension to a weft, blows
air from a stretch nozzle into, for example, a weft trapping
pipe to catch the weft (for example, see Japanese Patent
Application Laid-Open (JP-A) No. 10-204751). In this de-
vice, an air ejection from the stretch nozzle begins before
a tip portion of the weft reaches a weft introductory recess
at the opening side of the weft trapping pipe, and stops
just before beating.

DISCLOSURE OF INVENTION

TECHNICAL PROBLEM

[0003] However, in this device, because the air ejection
continues from before the tip portion of the weft reaches
the weft introductory recess until just before the beating,
air consumption is increased and electric power con-
sumption is increased.
[0004] In consideration of the circumstances described
above, an object of the present invention is to provide a
weft tensioning device that may apply the appropriate
tension to a weft while suppressing an amount of air con-
sumption.

SOLUTION TO PROBLEM

[0005] A weft tensioning device relating to a first aspect
of the present invention includes: a weft-gripping mech-
anism part that is arranged at the downstream side in a
picking direction of a weft relative to a picking passage
of a modified reed and that is fixed on a sley, the weft-
gripping mechanism part including an insertion passage
that is formed with a periphery being enclosed by a wall
surface and into which a tip portion of the picked weft is
inserted, a pressing member that is capable of gripping
the tip portion of the weft against an inner surface of the
insertion passage, and an air cylinder mechanism that
actuates the pressing member and causes the pressing
member to grip the tip portion of the weft; and a tensioning
member that is fixed to a loom frame, comes into contact
with the weft between the modified reed and the weft-
gripping mechanism part when the modified reed is
swinging in a beating direction in the state in which the
tip portion of the weft is gripped by the weft-gripping
mechanism part, and applies tension to the weft by rel-
ative displacement with  respect to the modified reed.
[0006] According to the weft tensioning device relating
to the first aspect of the present invention, the weft-grip-

ping mechanism part is arranged at the downstream side
in the picking direction with respect to the picking pas-
sage of the modified reed, and is fixed on the sley. At this
weft-gripping mechanism part, an insertion passage
whose periphery is enclosed by a wall surface is formed,
and the tip portion of the picked weft is inserted into the
insertion passage. The pressing member is capable of
gripping the tip portion of the weft against the inner sur-
face of the insertion passage. The air cylinder mecha-
nism actuates the pressing member and causes the
pressing member to grip the tip portion of the weft. Mean-
while, the tensioning member is fixed to the loom frame.
The tensioning member comes into contact with the weft
between the modified reed and the weft-gripping mech-
anism part when the modified reed swings in the beating
direction in the state in which the tip portion of the weft
is gripped by the weft-gripping mechanism part, and ap-
plies tension to the weft by relative displacement with
respect to the modified reed. Therefore, air is only con-
sumed when the weft is being gripped.
[0007] In a second aspect of the present invention, in
the weft tensioning device relating to the first aspect, the
insertion passage is specified such that an opening area
of an entry portion thereof is equal to or greater than a
passage cross-sectional area of the picking passage of
the modified reed, and the insertion passage is formed
such that a passage cross-sectional area thereof pro-
gressively decreases from the entry portion side toward
the side of a region at which the tip portion of the weft is
gripped.
[0008] According to the weft tensioning device relating
to the second aspect of the present invention, because
the opening area of the entry portion of the insertion pas-
sage is specified to be equal to or greater than the pas-
sage cross-sectional area of the picking passage of the
modified reed, the tip portion of the weft may smoothly
enter into the insertion passage from the picking passage
of the modified reed. Moreover, because the insertion
passage is formed such that the passage cross-sectional
area progressively becomes smaller from the entry por-
tion side toward the side of the region at which the tip
portion of the weft is gripped, the tip portion of the weft
may smoothly enter into the insertion passage toward
the region at which the weft is gripped, and an operation
stroke of the pressing member may be limited.
[0009] In a third aspect of the present invention, in the
weft tensioning device relating to the first aspect or the
second aspect, the tensioning member protrudes from a
fell side in a direction toward a space between the mod-
ified reed and the weft-gripping mechanism part, and the
tensioning member includes a guide portion that makes
contact with the weft when the modified reed is swinging
in the beating direction and guides a contacting portion
of the  weft in an up-and-down direction relative to a height
position of the picking passage of the modified reed.
[0010] According to the weft tensioning device relating
to the third aspect of the present invention, the guide
portion of the tensioning member comes into contact with
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the weft when the modified reed is swinging in the beating
direction and guides the contacting portion of the weft in
the up-and-down direction with respect to the height po-
sition of the picking passage of the modified reed. Con-
sequently, the weft is stretched and tension is applied to
the weft. Here, because the tensioning member pro-
trudes in the direction toward the space between the
modified reed and the weft-gripping mechanism part from
the fell side, when the modified reed is swinging and the
tip portion of the weft is inserted into the insertion passage
of the weft-gripping mechanism part (that is, before the
weft comes into contact with the guide portion of the ten-
sioning member and the tip portion of the weft is gripped
by the weft-gripping mechanism part), the airflow for the
picking flows into the insertion passage of the weft-grip-
ping mechanism part without being obstructed by (con-
flicting with) the tensioning member that is separated to
the fell side. Therefore, even though the tensioning mem-
ber is arranged for tensioning of the weft, smooth inser-
tion is possible.
[0011] In a fourth aspect of the present invention, in
the weft tensioning device relating to the third aspect, the
tensioning member includes a circular arc portion that is
continuous with the guide portion and provided at the fell
side thereof, and that is formed in a circular arc shape
along the direction of swinging of the modified reed.
[0012] According to the weft tensioning device relating
to the fourth aspect of the present invention, the arc-
shaped portion of the tensioning member is continuous
with the guide portion, is disposed at the fell side thereof,
and is formed in a circular arc shape along the swinging
direction of the modified reed. Therefore, in the state in
which the weft is in contact with the arc-shaped portion,
a stretching amount of the weft is kept constant even
while the position changes due to the swinging of the
modified reed.
[0013] In a fifth aspect of the present invention, in the
weft tensioning device relating to any one of the first to
fourth aspects, a width dimension of a distal end portion
of the pressing member as viewed in the insertion direc-
tion of the insertion passage is specified to be larger than
a minimum width dimension of the insertion passage.
[0014] According to the weft tensioning device relating
to the fifth aspect of the present invention, because the
width dimension of the tip portion of the pressing member
as viewed in the insertion direction of the insertion pas-
sage is specified to be larger than the minimum dimen-
sion of the insertion passage, the weft may be more re-
liably gripped in the insertion passage.
[0015] In a sixth aspect of the present invention, in the
weft tensioning device relating to any one of the first to
fifth aspects, a small diameter portion is formed at the
pressing member, the small diameter portion being con-
tinuous with a distal end portion of the pressing member
and having a smaller diameter than the distal end portion,
and the pressing member being specified such that at
least a portion of the small diameter portion is disposed
inside the insertion passage in the state in which the tip

portion of the weft is gripped between the pressing mem-
ber and the inner surface of the insertion passage.
[0016] According to the weft tensioning device relating
to the sixth aspect of the present invention, the small
diameter portion of the pressing member is continuous
with the tip portion of the pressing member and is spec-
ified to be smaller in diameter than the tip portion, and in
the state in which the pressing member grips the tip por-
tion of the weft against the inner surface of the insertion
passage, at least a portion of the small diameter portion
of the pressing member is disposed inside the insertion
passage. Therefore, in the weft gripping state, a gap is
formed between the small diameter portion and the in-
sertion passage. As a result, even when the airflow caus-
ing picking enters in the weft gripping state, occurrences
of reverse flow may be suppressed, and the weft gripping
state is more stable.
[0017] In a seventh aspect of the present invention, in
the weft tensioning device relating to any one of the first
to sixth aspects, the tensioning member is plurally pro-
vided in a row along the picking direction of the weft, each
tensioning member coming into contact with the weft
when the modified reed is swinging in the beating direc-
tion and guiding a contacting portion of the weft in the
up-and-down direction relative to the height position of
the picking passage of the modified reed, and the guiding
direction being specified to be vertically opposite to the
guiding direction of each neighboring other tensioning
member.
[0018] According to the weft tensioning device relating
to the seventh aspect of the present invention, the ten-
sioning member is provided plurally in a row along the
picking direction of the weft. Each tensioning member
comes into contact with the weft when the modified reed
is swinging in the beating direction, guides a contacting
portion of the weft in the up-and-down direction with re-
spect to the height position of the picking passage of the
modified reed, and is specified such that the guide direc-
tion is in the opposite direction, up or down, to that of a
neighboring tensioning member. Therefore, a stretching
amount of the weft may easily be set to be larger.
[0019] In an eighth aspect of the present invention, in
the weft tensioning device relating to any one of the first
to seventh aspects, an air passage portion is formed for
ejecting exhaust air that has been supplied to and used
at the air cylinder mechanism from an ejection aperture,
the ejection aperture being disposed adjacent to the weft
picking direction downstream side of  the picking passage
of the modified reed and the ejection aperture being dis-
posed to oppose a detection surface of a weft detection
sensor that is for detection of the weft.
[0020] According to the weft tensioning device relating
to the eighth aspect of the present invention, the ejection
aperture is provided adjacent to the weft picking direction
downstream side of the picking passage of the modified
reed, and is arranged to oppose the detection surface of
the weft detection sensor that is for detection of the weft.
Exhaust air that has been supplied to and used at the air
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cylinder mechanism passes through the air passage por-
tion and is ejected from the ejection aperture toward the
weft detection sensor. Thus, the weft detection sensor is
cleaned and reliability of the weft detection sensor can
be assured.
[0021] In a ninth aspect of the present invention, in the
weft tensioning device relating to any one of the first to
eighth aspects, a movement mechanism is provided at
the loom frame, the movement mechanism moving the
tensioning member in the up-and-down direction and a
horizontal direction orthogonal to the picking direction of
the weft by motor driving.
[0022] According to the weft tensioning device relating
to the ninth aspect of the present invention, the move-
ment mechanism that moves the tensioning member in
the up-and-down direction and in the horizontal direction
that is orthogonal to the picking direction of the weft by
driving with a motor is provided at the loom frame. There-
fore, setting a position of the tensioning member in ac-
cordance with types of weft and picking conditions and
the like becomes easy.
[0023] In a tenth aspect of the present invention, in the
weft tensioning device relating to any one of the first to
ninth aspects, a relationship between a passage cross-
sectional area Sb of the region of the insertion passage
at which the tip portion of the weft is gripped between the
insertion passage and the pressing member and a pas-
sage cross-sectional area Sa of the picking passage of
the modified reed is specified such that 0.2Sa ≤ Sb ≤
0.7Sa.
[0024] According to the weft tensioning device relating
to the tenth aspect of the present invention, the relation-
ship between the passage cross-sectional area Sb of the
region of the insertion passage at which the tip portion
of the weft is gripped by the pressing member and the
passage cross-sectional area Sa of the picking passage
of the modified reed is set to 0.2Sa ≤ Sb ≤ 0.7Sa. There-
fore, ease of entry of the weft into the insertion passage
when the weft is being inserted in the direction toward
the gripping position is assured and, because the stroke
of the pressing member is short, responsiveness is ex-
cellent.

ADVANTAGEOUS EFFECTS OF INVENTION

[0025] As described hereabove, according to the weft
tensioning member relating to the present invention,
there is an excellent effect in that an appropriate tension
may be applied to a weft while an amount of air consump-
tion is suppressed.

BRIEF DESCRIPTION OF DRAWINGS

[0026]

Fig. 1 is a perspective view showing a weft tensioning
device in accordance with a first exemplary embod-
iment of the present invention, in a state when picking

is complete.
Fig. 2 is a perspective view showing the weft ten-
sioning device in accordance with the first exemplary
embodiment of the present invention, in a state in
which the weft is being tensioned.
Fig. 3 is a vertical sectional diagram in a front eleva-
tion, showing principal portions of the weft tensioning
device in accordance with the first exemplary em-
bodiment of the present invention.
Fig. 4A is an exploded perspective diagram showing
a lower portion of a weft-gripping pin and a weft-
gripping passage of the weft tensioning device in ac-
cordance with the first exemplary embodiment of the
present invention.
Fig. 4B is a vertical sectional diagram showing the
lower portion of the weft-gripping pin and the weft-
gripping passage of the weft tensioning device in ac-
cordance with the first exemplary embodiment of the
present invention, in which a state in which the weft
is gripped is viewed in an insertion direction of an
insertion passage.
Fig. 5 is a vertical sectional diagram in a front eleva-
tion, showing principal portions of a weft tensioning
device in accordance with a second exemplary em-
bodiment of the present invention, in the state in
which the weft is being tensioned.
Fig. 6 is a perspective view showing a state of ar-
rangement of tensioning arms of a weft tensioning
device in accordance with a second exemplary em-
bodiment of the present invention.
Fig. 7 is a vertical sectional diagram in a front eleva-
tion, showing principal portions of a weft tensioning
device in accordance with a third exemplary embod-
iment of the present invention, in the state in which
the weft is being tensioned.
Fig. 8 is a plan diagram showing principal portions
of a weft tensioning device in accordance with a
fourth exemplary embodiment of the present inven-
tion.
Fig. 9 is an operation diagram in a side elevation, for
describing the operation of a weft tensioning device
in accordance with a fifth exemplary embodiment of
the present invention.
Fig. 10 is an operation diagram in a side elevation,
for describing the operation of a weft tensioning de-
vice in accordance with a sixth exemplary embodi-
ment of the present invention.
Fig. 11 is a vertical sectional diagram in a side ele-
vation, showing principal portions of a weft tension-
ing device in accordance with a seventh exemplary
embodiment of the present invention.
Fig. 12 is a side view showing principal portions of
a weft tensioning device in accordance with an eighth
exemplary embodiment of the present invention.
Fig. 13 is a graph showing the relationship between
a passage cross-sectional area ratio and the re-
sponse time of a weft-gripping pin.
Fig. 14 is a graph showing the relationship between
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the passage cross-sectional area ratio and ease of
entry of a weft into a weft-gripping passage.
Fig. 15A is a diagram for explaining the cross-sec-
tional area ratio in Fig. 13 and Fig. 14, showing the
passage cross-sectional area of a picking passage
of a modified reed.
Fig. 15B is a diagram for explaining the cross-sec-
tional area ratio in Fig. 13 and Fig. 14, showing the
passage cross-sectional area of the weft-gripping
passage.
Fig. 16 is a perspective view showing a weft tension-
ing device in accordance with a ninth exemplary em-
bodiment of the present invention, in the state when
picking is complete.
Fig. 17 is a perspective view showing the weft ten-
sioning device in accordance with the ninth exem-
plary embodiment of the present invention, in the
state in which the weft is being tensioned.
Fig. 18 is a vertical sectional diagram in a front ele-
vation, showing principal portions of the weft tension-
ing device in accordance with the ninth exemplary
embodiment of the present invention.
Fig. 19 is a vertical sectional diagram in a side ele-
vation showing the weft tensioning device in accord-
ance with the ninth exemplary embodiment of the
present invention, in a section cut at a position of a
weft-gripping passage.
Fig. 20 is a vertical sectional diagram in a side ele-
vation showing the weft tensioning device in accord-
ance with the ninth exemplary embodiment of the
present invention, in a section cut at a position close
to a position of arrangement of a tensioning arm.
Fig. 21 is a front view showing a pin-retaining part
of the weft tensioning device in accordance with the
ninth exemplary embodiment of the present inven-
tion.

BEST MODE FOR CARRYING OUT THE INVENTION

- First Exemplary Embodiment -

[0027] A weft tensioning device in accordance with a
first exemplary embodiment of the present invention is
described using Fig. 1 to Fig. 4B. In these drawings, the
arrow FR that is shown where appropriate indicates the
fell side of a loom, the arrow UP indicates an upward side
of the loom, and the arrow IN indicates a picking direction
of a weft.
[0028] Fig. 1 shows a perspective view of a state in
which a weft tensioning device 30 is installed at a loom
10 (only a portion of which is shown in the drawings). As
shown in Fig. 1, the loom 10 is equipped with a sley 12
that extends in a left-and-right direction in a front eleva-
tion. The sley 12 is formed to be capable of swinging (see
the direction of arrow A) about an axis in the left-and-
right direction of the loom 10. A slot portion 12A is formed
in an upper face side of the sley 12 along the length di-
rection thereof. A lower end portion of a modified reed

16 is fastened and fixed in the slot portion 12A of the sley
12 by a wedge member 14. That is, the modified reed 16
is fixed standing up from the sley 12, and can be swung
together with the sley 12.
[0029] The modified reed 16 is equipped with a plural
number of reed dents 18, whose length directions are in
the direction of standing of the modified reed 16. The
reed dents 18 are arranged in a row in the left-and-right
direction of the loom 10. Recess-form guide holes 18A
that open to the fell side of the loom 10 are formed in the
reed dents 18. The guide holes 18A form a picking pas-
sage 20 through the loom 10 in the left-and-right direction.
The picking passage 20 is a passage along which a weft
Y flies due to a relay ejection operation of plural sub-
nozzles 22 for picking (only one of which is shown in the
drawings). The weft Y is injected and supplied (ejected)
from a main nozzle for picking, which is not shown in the
drawings, that is at the left side of the loom 10 in front
elevation.
[0030] The weft Y is drawn out from a winding portion
in a weft storage device, which is not shown in the draw-
ings, at the left side in the front elevation of the loom 10.
After being injected and supplied, the weft Y is stopped
by a weft engaging pin, which is not shown in the draw-
ings, at a yarn supply side (the left side in Fig. 1). Thus,
supply amounts of the weft Y (lengths of the weft Y) when
being picked are constant.
[0031] A weft detection sensor 24 (a weft detector) for
detection of the weft Y is disposed at a front face side of
the modified reed 16, adjacent to the picking passage 20
of the modified reed 16 at the downstream side of the
picking direction of the weft Y. The weft detection sensor
24 is fixed standing from the front face side of the sley
12, and is disposed between a warp yarn T1 for forming
a woven fabric W1 and a selvage yarn T2 for forming a
selvage W2. The weft detection sensor 24 is oriented
toward the picking passage 20 and has a detection region
in the picking passage 20. The weft detection sensor 24
detects whether or not the weft Y has traversed the inte-
rior of the picking passage 20. The weft detection sensor
24 is connected to a control unit 62 (which is shown as
a block in the drawings), and outputs detection results to
the control unit 62.
[0032] A weft-gripping block 34 of a weft-gripping
mechanism part 32 is disposed at the weft Y picking di-
rection downstream side relative to the picking passage
20 of the modified reed 16. The weft-gripping block 34 is
placed slightly apart from the modified reed 16. The weft-
gripping block 34 of the weft-gripping mechanism part 32
is fixed on the sley 12.  The weft-gripping mechanism
part 32 constitutes a portion of the weft tensioning device
30. An insertion passage 38, into which a tip portion of
the weft Y that has been picked is inserted, is formed so
as to penetrate through the weft-gripping block 34.
[0033] The insertion passage 38 is formed with a pe-
riphery thereof enclosed by a wall surface. An opening
area of an entry portion 38A of the insertion passage 38
is specified to be equal to or greater than a passage
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cross-sectional area of the picking passage 20 of the
modified reed 16 (as an example in the present exem-
plary embodiment, about 20% larger). A weft introduction
passage 40 is formed at the insertion passage 38 such
that the passage cross-sectional area thereof progres-
sively decreases (constricts) from the entry portion 38A
side toward a region at which the tip portion of the weft
Y is gripped (which is described in detail below). As
shown in Fig. 3,a weft-gripping passage 42 is formed in
the insertion passage 38. The weft-gripping passage 42
is continuous with the tapered weft introduction passage
40 and is formed in a rectangular shape in the sectional
view of Fig. 3.
[0034] A release passage 43 at the downstream side
of the weft-gripping passage 42 is formed as a widening
taper, which is a shape whose passage cross-sectional
area progressively increases. The weft introduction pas-
sage 40, weft-gripping passage 42 and release passage
43 are disposed on a line of extension of the picking pas-
sage 20 of the modified reed 16 and, together with the
picking passage 20 of the modified reed 16, constitute a
weft guiding passage 25.
[0035] An air cylinder mechanism 44 is disposed at an
upper portion of the weft-gripping block 34. A cylinder 46
of the air cylinder mechanism 44 has a hollow interior,
and a stopper 48 is pushed into an upper opening portion
of the cylinder 46. A weft-gripping pin 50, which serves
as a pressing member, is disposed inside the cylinder 46.
[0036] The weft-gripping pin 50 is a structure in which
a short circular column-shaped piston portion 50P is co-
axially and integrally provided at one axial direction end
portion (the upper end portion in the present exemplary
embodiment) of a pin main body 50H in a substantially
circular rod shape with a small diameter. The interior cav-
ity of the cylinder 46 is divided into two chambers by the
piston portion 50P. A distal end portion 50A side of the
pin main body 50H of the weft-gripping pin 50 penetrates
through a floor wall portion 46A of the cylinder 46 and a
portion of the weft-gripping block 34 and is disposed in
the weft-gripping passage 42. A communication hole 52A
that is formed at an axial center portion of the floor wall
portion 46A and through which the distal end portion 50A
side of the pin main body 50H penetrates is formed with
a larger diameter than the pin main body 50H. A com-
munication hole 52B, which communicates with the com-
munication hole 52A and the weft-gripping passage 42,
is formed in the weft-gripping block 34 coaxially and with
the  same diameter as the communication hole 52A.
Thus, a structure is formed in which axial direction move-
ments of the weft-gripping pin 50 (movements in the up-
and-down direction orthogonal to the weft-gripping pas-
sage 42 in the present exemplary embodiment) in states
in which pressure is applied by air are possible. That is,
the weft-gripping pin 50 is capable of gripping the tip por-
tion of the weft Y against the inner surface (inner wall
face) of the weft-gripping passage 42 (the insertion pas-
sage 38). The air cylinder mechanism 44 actuates the
weft-gripping pin 50 to make the weft-gripping pin 50 grip

the tip portion of the weft Y.
[0037] The passage cross-sectional area of the inser-
tion passage 38 at the region at which the tip portion of
the weft Y is gripped by the weft-gripping pin 50 is a pas-
sage cross-sectional area Sb, and the passage cross-
sectional area of the picking passage 20 of the modified
reed 16 is a passage cross-sectional area Sa. It is pref-
erable if the relationship between the passage cross-sec-
tional area Sb and the passage cross-sectional area Sa
is set such that 0.2Sa ≤ Sb ≤ 0.7Sa. In the present ex-
emplary embodiment, the passage cross-sectional area
Sb of the weft-gripping passage 42 is approximately 30%
of the passage cross-sectional area Sa of the picking
passage 20.
[0038] Fig. 4A and Fig. 4B show a lower portion of the
weft-gripping pin 50 and the weft-gripping passage 42.
As shown in Fig. 4A and Fig. 4B, a width dimension 50W
of the distal end portion 50A of the weft-gripping pin 50
as viewed in the insertion direction of the insertion pas-
sage 38 is specified to be larger than a width dimension
(38W) of the insertion passage 38 at portions in front of
and behind, in the insertion direction, the region at which
the tip portion of the weft Y is gripped. In other words,
the width dimension 50W of the distal end portion 50A
of the weft-gripping pin 50 as viewed in the insertion di-
rection of the insertion passage 38 is set to be greater
than the minimum width dimension 38W of the insertion
passage 38.
[0039] A small diameter portion 50B is formed at the
weft-gripping pin 50. The small diameter portion 50B is
continuous with the distal end portion 50A and has a
smaller diameter than the distal end portion 50A. The
weft-gripping pin 50 is specified such that, in the state in
which the weft-gripping pin 50 grips the tip portion of the
weft Y against the inner surface (inner wall face) of the
weft-gripping passage 42 (the insertion passage 38), at
least a portion of the small diameter portion 50B is dis-
posed inside the weft-gripping passage 42 (the insertion
passage 38).
[0040] As shown in Fig. 3, a compression coil spring
54 (a return spring, which is an element that can be un-
derstood in a broader sense as an urging member) is
wound round the outer periphery side of the weft-gripping
pin 50, between the floor wall portion 46A of the cylinder
46 and the piston portion 50P. One end portion of the
compression coil spring 54  (the lower end portion) abuts
against and is anchored at the floor wall portion 46A of
the cylinder 46, and the other end portion (the upper end
portion) abuts against and is anchored at an end face (a
bottom face) of the piston portion 50P. Therefore, the
compression coil spring 54 continuously presses and
urges the piston portion 50P in the direction away from
the floor wall portion 46A (the upward direction in Fig. 3),
and is capable of pushing the piston portion 50P against
a stopper surface 48A of the stopper 48. Thus, when
there is no pressure from the upper side on the piston
portion 50P, the weft-gripping pin 50 is maintained at a
position (a non-gripping position, which is not shown in
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the drawings) at which the tip portion of the weft Y cannot
be gripped against the inner surface of the weft-gripping
passage 42 (the insertion passage 38).
[0041] One end portion of a pipe-form air tube 56 is
connected to the upper end of the weft-gripping block 34.
The air tube 56 is for supplying air into the upper chamber
of the interior cavity of the cylinder 46 and exhausting air
from the upper chamber of the interior cavity of the cyl-
inder 46. The other end portion of the air tube 56 is con-
nected to an air supply port 58A and an exhaust port 58B
of a three-port solenoid valve 58. Thus, the cylinder 46
can be connected to an air supply source 60 (shown as
a block in the drawings), via the air tube 56 and the air
supply port 58A of the three-port solenoid valve 58. The
three-port solenoid valve 58 is also connected to the con-
trol unit 62. At pre-specified set timings, the control unit
62 may control the direction of rising/falling of the weft-
gripping pin 50 by controlling to switch which port of the
three-port solenoid valve 58 is connected to the other
end portion of the air tube 56 and controlling the three-
port solenoid valve 58. Thus, control may be performed
to grip the tip portion of the weft Y against the inner sur-
face of the weft-gripping passage 42 (the insertion pas-
sage 38) when the tip portion of the weft Y has reached
the weft-gripping passage 42.
[0042] The control unit 62 may perform control so as
to switch which port of the three-port solenoid valve 58
is connected to the other end portion of the air tube 56,
at predetermined timings in accordance with swinging
angles of the sley 12, or may perform control so as to
switch which port of the three-port solenoid valve 58 is
connected to the other end portion of the air tube 56, at
predetermined timings that are calculated on the basis
of timings of injection and supply of the weft Y and the
flying speed of the weft Y.
[0043] On the other hand, as shown in Fig. 1, a ten-
sioning arm 64, which serves as a tensioning member,
is arranged at the fell side of the loom 10 in correspond-
ence with the space between the modified reed 16 and
the weft-gripping block 34. A proximal end portion 64A
of the tensioning arm 64 is fixed by fastening with screws
29 to a mounting base 28. Thus, the tensioning arm 64
is fixed to a loom frame 26 via the mounting base 28, and
the  tensioning arm 64 protrudes in the direction toward
the space between the modified reed 16 and the weft-
gripping mechanism part 32 from the fell side thereof.
The loom frame 26 constitutes a stationary portion that
does not displace during swinging of the modified reed
16. Accordingly, the tensioning arm 64 comes into con-
tact with the weft Y between the modified reed 16 and
the weft-gripping mechanism part 32 (between the pick-
ing direction downstream end of the modified reed 16
and the picking direction upstream end of the weft-grip-
ping mechanism part 32) when the modified reed 16 is
swinging in the beating direction in the state in which the
tip portion of the weft Y is gripped by the weft-gripping
mechanism part 32, and the tensioning arm 64 applies
tension to the weft Y by relative displacement with respect

to the modified reed 16 (see Fig. 2).
[0044] The tensioning arm 64 is formed in a thin plate
shape and is arranged with the plate thickness direction
thereof in the left-and-right direction of the loom 10. A
distal end portion 64B of the tensioning arm 64 is formed
in a circular arc shape, and an upper edge portion at the
distal end portion 64B side of the tensioning arm 64 is a
guide portion 64C that is gently angled (at a shallow gra-
dient) to the upper side toward the proximal end portion
64A side. The guide portion 64C comes into contact with
the weft Y when the modified reed 16 swings in the beat-
ing direction, and guides a contacting portion of the weft
Y in an upward direction relative to the height position of
the picking passage 20 of the modified reed 16 (see Fig.
2 and Fig. 3). A portion of the upper edge portion of the
tensioning arm 64 that continues from the opposite side
of the guide portion 64C from the side at which the distal
end portion 64B is provided extends substantially hori-
zontally in the present exemplary embodiment.

- Operation and Effects -

[0045] Next, operation and effects of the above exem-
plary embodiment are described.
[0046] When the weft Y is injected and supplied (eject-
ed) from the main nozzle for picking, which is not shown
in the drawings, at the left side of the front elevation of
the loom 10 shown in Fig. 1, the weft Y flies along the
picking passage 20 in accordance with relay ejection op-
erations by the plural sub-nozzles 22 for picking (of which
only one is shown in the drawings). When the tip portion
of the weft Y reaches a predetermined position at a fabric
end side, the arrival of the weft Y is detected by the weft
detection sensor 24, and this detection result is outputted
to the control unit 62. The tip portion side of the weft Y
is inserted into the insertion passage 38 of the weft-grip-
ping block 34 by the ejection operation (jetting) of the
sub-nozzle 22 that is disposed at the downstream side,
and passes through the weft introduction passage 40 of
the insertion passage 38. Then, in the process of passing
through the weft-gripping passage 42, a distal end portion
of the weft Y is stopped by the  proximal end portion side
of the weft Y being stopped by the weft engaging pin,
which is not shown in the drawings, at the yarn supply
side of the fabric (the left side in Fig. 1).
[0047] Thereafter, at a pre-specified set timing, the port
of the three-port solenoid valve 58 that is connected to
the air tube 56 shown in Fig. 3 is switched from the ex-
haust port 58B to the air supply port 58A, high-pressure
air is supplied into the cylinder 46 of the air cylinder mech-
anism 44, and the weft-gripping pin 50 is pushed down-
ward by this high pressure. Then, by the weft-gripping
pin 50 being actuated by the air cylinder mechanism 44,
the tip portion of the weft Y is gripped between the distal
end portion 50A of the weft-gripping pin 50 and the inner
surface of the weft-gripping passage 42.
[0048] When the modified reed 16 swings in the beat-
ing direction in this gripping state, the modified reed 16
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and weft-gripping block 34 shown in Fig. 1 are moved in
the fell direction by the swinging operation of the sley 12,
and a portion of the weft Y comes into contact with the
tensioning arm 64 between the modified reed 16 and the
weft-gripping mechanism part 32. Then, when the mod-
ified reed 16 and the like move further toward the fell
side, the weft Y is supported by the tensioning arm 64,
and the contacting portion of the weft Y shown in Fig. 2
is guided in the upward direction relative to the height
position of the picking passage 20 of the modified reed
16, by the guide portion 64C of the tensioning arm 64,
while a portion of the weft Y is inflected and formed into
an inverted "V" shape. In other words, the weft Y is sup-
ported by the tensioning arm 64 and tension is applied
by relative displacement between the tensioning arm 64
and the modified reed 16.
[0049] Subsequently, at a crank angle close to 300°,
a predetermined tension is applied to the weft Y at the
side of the fabric opposite the yarn supply side, and the
shed of the selvage yarn T2 at the fabric end is closed.
At the initial stage, support points of the above-mentioned
inverted V shape of the weft Y, shown in Fig. 3, are an
upper wall of the picking passage 20 of the modified reed
16, the weft gripping position by the weft-gripping pin 50,
and the upper edge portion of the tensioning arm 64.
Later, the upper end of the entry portion 38A of the weft
introduction passage 40 becomes a support point. Thus,
tension is applied to the weft Y between these support
points.
[0050] Then, after the beating of the weft Y, electrifi-
cation of the three-port solenoid valve 58 is stopped by
control from the control unit 62 such that the gripping
force of the weft Y by the weft-gripping pin 50 is loosened,
and at the same time the port of the three-port solenoid
valve 58 that is connected to the air tube 56 is switched
from the air supply port 58A to through the exhaust port
58B, and the high-pressure air is exhausted through the
exhaust port 58B.
[0051] In the present exemplary embodiment as de-
scribed above, high-pressure air is  consumed only when
the weft Y is being gripped, and no air at all is consumed
while tension in the weft Y is being maintained. Therefore,
compared with a comparative structure (for example, a
weft tensioning device according to the aforementioned
JP-A No. 10-204751) in which high-pressure air is con-
tinuously ejected from before the tip portion of a weft
reaches a retention position until just before beating, air
consumption amounts may be greatly reduced. In addi-
tion, because a uniform tension state is provided over
the whole length of the weft by tensioning operations at
the yarn supply side and the side opposite the yarn supply
side, a high-quality fabric may be woven.
[0052] The support point at the tensioning arm 64 when
tension is being applied to the weft Y is the upper edge
portion of the tensioning arm 64, and the guide portion
64C at the upper edge portion of the tensioning arm 64
(see Fig. 1) guides the contacting portion of the weft Y
relative to the height position of the picking passage 20

of the modified reed 16. Therefore, there is no risk of the
weft Y disengaging from the tensioning arm 64 when ten-
sion is being applied to the weft Y.
[0053] The insertion passage 38 of the weft-gripping
block 34 (the weft introduction passage 40, the weft-grip-
ping passage 42 and the release passage 43) is enclosed
at the periphery thereof by the wall surface. Therefore,
the inserted weft Y essentially will not disengage from
the passage, and stable gripping of the weft Y is possible.
[0054] In the weft tensioning device 30 according to
the present exemplary embodiment, ejection operations
of the sub-nozzles 22 are used to guide the weft Y into
the insertion passage 38. Because the opening area of
the entry portion 38A of the insertion passage 38 is set
about 20% larger than the passage cross-sectional area
of the picking passage 20 of the modified reed 16, the
tip portion of the weft Y may smoothly enter into the in-
sertion passage 38 from the picking passage 20 of the
modified reed 16. Then, because the insertion passage
38 is formed such that the passage cross-sectional area
progressively decreases from the entry portion 38A side
toward the region at which the tip portion of the weft Y is
gripped, the tip portion of the weft Y may smoothly enter
into the weft-gripping passage 42 while flying. Because
the passage cross-sectional area of the weft-gripping
passage 42 is around 30% of the passage cross-section-
al area of the picking passage 20, the operation stroke
of the weft-gripping pin 50 may be limited. As a result,
the loom 10 is compatible even with high-speed picking,
in addition to which there are benefits in regard to dura-
bility.
[0055] Now, a preferable range of the ratio between
the passage cross-sectional area Sa of the picking pas-
sage (20) of the modified reed (16) illustrated in Fig. 15A
(the shaded region) and the passage cross-sectional ar-
ea Sb of the weft-gripping passage (42) of the weft-grip-
ping block (34) illustrated in Fig. 15B (the shaded region)
is described.
[0056] Fig. 13 shows, in a graph, relationships between
the passage cross-sectional area ratio between the pick-
ing passage (20) of the modified reed (16) and the weft-
gripping passage (42) of the weft-gripping block (34) and
corresponding response times of the weft-gripping pin
50. This graph shows results for when the passage cross-
sectional area Sa of the picking passage (20) of the mod-
ified reed (16) is set to a predetermined value (a constant)
and the passage cross-sectional area Sb of the weft-
gripping passage (42) of the weft-gripping block (34) is
varied.
[0057] As shown in Fig. 13, the greater the passage
cross-sectional area ratio, the longer the response time
of the weft-gripping pin (50). This is because the stroke
of the weft-gripping pin (50) is longer when the passage
cross-sectional area ratio is greater. The three-port so-
lenoid valve (58) that supplies high-pressure air from one
side of the weft-gripping pin (50) has a slower response
time than a five-port solenoid valve that supplies high-
pressure air from both sides of the weft-gripping pin (50).
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However, the three-port solenoid valve (58) is advanta-
geous in view of suppressing air consumption amounts
and solenoid valve driving power, and having lower initial
costs. That is, which of the three-port solenoid valve (58)
and the five-point solenoid valve to employ should be
determined in accordance with needs.
[0058] Fig. 14 shows, in a graph, relationships between
the passage cross-sectional area ratio between the pick-
ing passage (20) of the modified reed (16) and the weft-
gripping passage (42) of the weft-gripping block (34) and
corresponding ease of entry of the weft (Y) into the weft-
gripping block (34). Similarly to the graph of Fig. 13, this
graph shows results for when the passage cross-section-
al area Sa of the picking passage (20) of the modified
reed (16) is set to a predetermined value (a constant)
and the passage cross-sectional area Sb of the weft-
gripping passage (42) of the weft-gripping block (34) is
varied. As shown in Fig. 14, regardless of how thick the
weft (Y) is, it is harder for the weft (Y) to enter the weft-
gripping passage (42) when the passage cross-sectional
area ratio is smaller.
[0059] From Fig. 13 and Fig. 14, it can be seen that
passage cross-sectional area ratios with which the re-
sponse time of the weft-gripping pin (50) is short but it is
easy for the weft (Y) to enter the weft-gripping passage
(42) are in the range from 20% to 70%. Thus, it is pref-
erable to set the relationship between the passage cross-
sectional area Sb at the region of the insertion passage
(38) at which the tip portion of the weft (Y) is gripped
between the weft-gripping pin (50) and the insertion pas-
sage (38) and the passage cross-sectional area Sa of
the picking passage (20) of the modified reed (16) to
0.2Sa ≤ Sb < 0.7Sa.
[0060] In the weft tensioning device 30 according to
the present exemplary embodiment, as shown in Fig. 4A
and Fig. 4B, the width dimension 50W of the distal end
portion 50A of  the weft-gripping pin 50 as viewed in the
insertion direction of the insertion passage 38 is set to
be larger than the minimum width dimension 38W of the
insertion passage 38. Therefore, whatever width direc-
tion position the weft Y passes through at, the weft Y may
be more reliably gripped inside the insertion passage 38.
[0061] Of the weft-gripping pin 50, the small diameter
portion 50B is formed continuously from the distal end
portion 50A and with a smaller diameter than the distal
end portion 50A, and the weft-gripping pin 50 is specified
such that at least a portion of the small diameter portion
50B is disposed inside the weft-gripping passage 42 (the
insertion passage 38) in the state in which the weft-grip-
ping pin 50 grips the tip portion of the weft Y against the
inner surface of the weft-gripping passage 42 (the inser-
tion passage 38). Therefore, as shown in Fig. 4B, in the
weft Y gripping state, gaps B are formed between the
small diameter portion 50B and the weft-gripping pas-
sage 42 (the insertion passage 38). Therefore, even
when air for picking flows into the insertion passage 38
due to being jetted from the sub-nozzles 22 (see Fig. 1)
in the weft Y gripping state, this air flows out through the

gaps B. That is, occurrences of reverse flows due to this
airflow being blocked by the weft-gripping pin 50 may be
suppressed, and weft Y gripping performance may be
made even more stable.
[0062] As shown in Fig. 1, the tensioning arm 64 pro-
trudes in the direction toward the space between the
modified reed 16 and the weft-gripping mechanism part
32 from the fell side. Therefore, when the tip portion of
the weft Y is inserted into the insertion passage 38 of the
weft-gripping mechanism part 32 during the swinging of
the modified reed 16 (that is, before the weft Y comes
into contact with the guide portion 64C of the tensioning
arm 64 and before the tip portion of the weft Y is gripped
by the weft-gripping mechanism part 32), ejections (air-
flows) from the sub-nozzles 22 for picking enter into the
insertion passage 38 of the weft-gripping mechanism part
32 without being obstructed by (conflicting with) the ten-
sioning arm 64 that is separated to the fell side. There-
fore, even though the tensioning arm 64 is arranged for
tensioning the weft Y, smooth picking is possible. More-
over, because the tensioning arm 64 is structured by a
single thin plate, initial costs may be kept down.
[0063] As described hereabove, according to the weft
tensioning device 30 in accordance with the present ex-
emplary embodiment, tension may be applied to the weft
Y while an amount of air consumption is suppressed.

- Second Exemplary Embodiment -

[0064] Next, a weft tensioning device in accordance
with a second exemplary embodiment of the present in-
vention is described using Fig. 5 and Fig. 6. Fig. 5 shows
principal portions of a weft tensioning device 70 accord-
ing to the present exemplary embodiment in a vertical
sectional diagram in a front elevation. Fig. 6 shows a
state of arrangement of tensioning  arms 64 and 72, which
serve as tensioning members of the weft tensioning de-
vice 70, in a perspective view. As shown in these draw-
ings, the weft tensioning device 70 differs from the weft
tensioning device 30 according to the first exemplary em-
bodiment (see Fig. 1, etc.) in that the two tensioning arms
64 and 72 are provided. Other structures are substantially
the same as in the first exemplary embodiment. There-
fore, structural portions that are substantially the same
as in the first exemplary embodiment are assigned the
same reference numerals and are not described, and
portions other than characteristic portions of the present
exemplary embodiment are partially omitted from the
drawing of Fig. 6.
[0065] As shown in Fig. 5 and Fig. 6, the tensioning
arms 64 and 72 are arranged side by side with a constant
spacing in the picking direction of the weft Y. Similarly to
the tensioning arm 64, the tensioning arm 72 neighboring
the tensioning arm 64 is disposed at the fell side of the
loom 10 in correspondence with the space between the
modified reed 16 and the weft-gripping block 34. A prox-
imal end portion 72A of the tensioning arm 72 is fixed by
fastening with the screws 29 to the mounting base 28,
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and is fixed to the loom frame 26 via the mounting base
28. The tensioning arm 72 protrudes in the direction to-
ward the space between the modified reed 16 and the
weft-gripping mechanism part 32 from the fell side there-
of. Accordingly, the tensioning arm 72 comes into contact
with the weft Y between the modified reed 16 and the
weft-gripping mechanism part 32 (between the picking
direction downstream end of the modified reed 16 and
the picking direction upstream end of the weft-gripping
mechanism part 32) when the modified reed 16 is swing-
ing in the beating direction in the state in which the tip
portion of the weft Y is gripped by the weft-gripping mech-
anism part 32, and the tensioning arm 72 applies tension
to the weft Y by relative displacement with respect to the
modified reed 16.
[0066] The tensioning arm 72 is a member with the
same shape as the tensioning arm 64 but is mounted in
a state of being vertically inverted. A distal end portion
72B is formed in a circular arc shape, and a lower edge
portion at the distal end portion 72B side is formed as a
guide portion 72C that is gently angled (at a shallow gra-
dient) to the lower side toward the proximal end portion
72A side. The guide portion 72C comes into contact with
the weft Y when the modified reed 16 swings in the beat-
ing direction, and guides a contacting portion of the weft
Y in the downward direction relative to the height position
of the picking passage 20 of the modified reed 16. A
portion of the tensioning arm 72 at the lower edge portion
that continues from the opposite side of the guide portion
72C from the side at which the distal end portion 72B is
provided extends substantially horizontally in the present
exemplary embodiment.
[0067] That is, the tensioning arms 64 and 72 come
into contact with the weft Y while the  modified reed 16
is swinging in the beating direction, guide contacting por-
tions of the weft Y in the up-and-down direction relative
to the height position of the picking passage 20 in the
modified reed 16, and are specified such that each guid-
ing direction is vertically opposite to that of the neighbor-
ing other tensioning member (72 or 64).
[0068] According to the structure of the present exem-
plary embodiment, substantially the same operations
and effects as in the above-described first exemplary em-
bodiment are provided. In addition, because a deforma-
tion stroke of the weft Y may be lengthened easily (that
is, an amount by which the weft Y is stretched may easily
be set to be larger), the present exemplary embodiment
is useful when a stretchy fiber with extensibility is used
for the weft Y. In a case in which it is necessary to extend
the weft Y further, three or more of the tensioning arms
may be provided in a row.

- Third Exemplary Embodiment -

[0069] Next, a weft tensioning device in accordance
with a third exemplary embodiment of the present inven-
tion is described using Fig. 7. Fig. 7 shows principal por-
tions of a weft tensioning device 80 according to the

present exemplary embodiment in a vertical sectional di-
agram in a front elevation. As shown in this drawing, the
weft tensioning device 80 differs from the weft tensioning
device 30 according to the first exemplary embodiment
(see Fig. 1, etc.) in that a five-port solenoid valve 82 is
provided instead of the three-port solenoid valve 58. Oth-
er structures are substantially the same as in the first
exemplary embodiment. Therefore, structural portions
that are substantially the same as in the first exemplary
embodiment are assigned the same reference numerals
and are not described,
[0070] In the present exemplary embodiment, the
opening area of the entry portion 38A of the insertion
passage 38 shown in Fig. 7 (the weft introduction pas-
sage 40) is specified to be 50% larger than the passage
cross-sectional area of the picking passage 20 of the
modified reed 16, and the passage cross-sectional area
of the weft-gripping passage 42 is specified to be about
50% of the passage cross-sectional area of the weft in-
troduction passage 40.
[0071] One end portion of the air tube 56 for supplying
air to the upper chamber of the interior cavity of the cyl-
inder 46 and exhausting air from the upper chamber of
the interior cavity of the cylinder 46 is connected to the
upper end of the weft-gripping block 34, and the other
end portion of the air tube 56 is connected to either an
air supply port 82A or an exhaust port 82C of the five-
port solenoid valve 82. In addition, one end portion of a
pipe-form air tube 56A for supplying air to the lower cham-
ber of the interior cavity of the cylinder 46 and exhausting
air from the lower chamber of the interior cavity of the
cylinder 46 is connected to a side portion of the weft-
gripping block 34, and the other end portion of the air
tube 56A is connected to either an exhaust port 82B or
an air supply port 82D of the five-port solenoid  valve 82.
[0072] Further, the cylinder 46 can be connected with
the air supply source 60 via the air tube 56 and the air
supply port 82A of the five-port solenoid valve 82, or can
be connected with the air supply source 60 via the air
tube 56A and the air supply port 82D of the five-port so-
lenoid valve 82. The five-port solenoid valve 82 is con-
nected to the control unit 62. At pre-specified set timings,
the control unit 62 may control the direction of rising/fall-
ing of a weft-gripping pin 84 that serves as the pressing
member by controlling to switch which ports of the five-
port solenoid valve 82 are connected to the other end
portions of the air tubes 56 and 56A and controlling the
five-port solenoid valve 82. The timings at which the ports
of the five-port solenoid valve 82 are switched between
are similar to the timings in the first exemplary embodi-
ment.
[0073] The weft-gripping pin 84 has a similar structure
to the weft-gripping pin 50 of the first exemplary embod-
iment (see Fig. 4A), except that the small diameter portion
50B (see Fig. 4A) is not formed. That is, the weft-gripping
pin 84 is a structure in which a short circular column-
shaped piston portion 84P is coaxially and integrally pro-
vided at one axial direction end portion of a pin main body
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84H in a substantially circular rod shape with a small
diameter. In the drawing, structural portions of the weft-
gripping pin 84 that are the same as in the weft-gripping
pin 50 of the first exemplary embodiment (see Fig. 4A)
are assigned the same reference numerals. In the
present exemplary embodiment, the compression coil
spring 54 of the first exemplary embodiment (see Fig. 3)
is not disposed inside the cylinder 46.
[0074] According to the structure of the present exem-
plary embodiment, substantially the same operations
and effects as in the above-described first exemplary em-
bodiment are provided. In addition, high operational per-
formance may be assured even when a very thick yarn
is used for the weft Y. To clarify, because the passage
cross-sectional areas of the entry portion 38A of the in-
sertion passage 38 (the weft introduction passage 40)
and the weft-gripping passage 42 are specified to be
large, insertion of the weft Y into the weft-gripping pas-
sage 42 is easy even if a very bulky yarn is being used
for the weft Y. Meanwhile, although the operation stroke
of the weft-gripping pin 84 is longer in accordance with
the increase in the passage cross-sectional area of the
weft-gripping passage 42, because the five-port solenoid
valve 82 is employed for the driving of the weft-gripping
pin 84, operations of the weft-gripping pin 84 are faster
and therefore responsiveness when gripping the weft Y
is assured.

- Fourth Exemplary Embodiment -

[0075] Next, a weft tensioning device in accordance
with a fourth exemplary embodiment of  the present in-
vention is described using Fig. 8. Fig. 8 shows principal
portions of a weft tensioning device 90 according to the
present exemplary embodiment in a plan diagram. As
shown in this drawing, the weft tensioning device 90 dif-
fers from the weft tensioning device 30 according to the
first exemplary embodiment (see Fig. 1, etc.) in that an
air passage part 92 for jetting air toward the weft detection
sensor 24 is formed. Other structures are substantially
the same as in the first exemplary embodiment. There-
fore, structural portions that are substantially the same
as in the first exemplary embodiment are assigned the
same reference numerals and are not described,
[0076] As shown in Fig. 8, an ejection aperture 94A of
a cleaning nozzle 94 is provided adjacent to the weft Y
picking direction downstream side of the picking passage
20 of the modified reed 16. This ejection aperture 94A is
arranged to oppose a detection surface 24A of the weft
detection sensor 24, with the modified reed 16 interposed
therebetween. The cleaning nozzle 94 is mounted at the
rear face side of the modified reed 16, and one end por-
tion of an air tube 96 is connected to a proximal end
portion side of the cleaning nozzle 94. The other end
portion of the air tube 96 is connected to the exhaust port
58B of the three-port solenoid valve 58. That is, the clean-
ing nozzle 94 and the air tube 96 structure the air passage
part 92, which is for ejecting exhaust air that has been

supplied to and used at the air cylinder mechanism 44
from the ejection aperture 94A.
[0077] According to the structure of the present exem-
plary embodiment, high-pressure air exhausted from the
cleaning nozzle 94 is jetted through gaps between the
reed dents 18 at the detection surface 24A of the weft
detection sensor 24. Because the cleaning nozzle 94 is
installed thus, high-pressure air that has been used for
driving of the weft-gripping pin 50 is not purposelessly
released into the atmosphere but may perform cleaning
of the detection surface 24A of the weft detection sensor
24, which is vulnerable to the adherence of cotton fly,
once for each picking. According to the present exem-
plary embodiment as described above, the same oper-
ations and effects as in the above-described first exem-
plary embodiment are provided, in addition to which re-
liable picking detection is possible.

- Fifth Exemplary Embodiment -

[0078] Next, a weft tensioning device in accordance
with a fifth exemplary embodiment of the present inven-
tion is described using Fig. 9. Fig. 9 shows an operational
diagram in a side elevation for describing operation of a
weft tensioning device 100 according to the present ex-
emplary embodiment. In the drawing, structural portions
that are at the near side of the drawing relative to a ten-
sioning arm 102 that serves as the tensioning member
are not shown, and states of displacement of the modified
reed 16 and a portion of the weft are shown by two-dot
chain lines.
[0079] As shown in the drawing, the present exemplary
embodiment differs from the weft tensioning device 30
according to the first exemplary embodiment (see Fig. 1,
etc.) in that a circular arc portion 102A is formed at the
upper edge portion of the tensioning arm 102. Other
structures are substantially the same as in the first ex-
emplary embodiment. Structural portions that are sub-
stantially the same as in the first exemplary embodiment
are assigned the same reference numerals and are not
described.
[0080] The tensioning arm 102 shown in Fig. 9 pro-
trudes in the direction toward the space between the
modified reed 16 and the weft-gripping mechanism part
32 (see Fig. 1) from the fell side, and has the same struc-
ture as the tensioning arm 64 of the first exemplary em-
bodiment (see Fig. 1) apart from the formation of the cir-
cular arc portion 102A at the upper edge portion. Thus,
structural portions that are the same are assigned the
same reference numerals and are not described. The
circular arc portion 102A of the tensioning arm 102 is
continuous from the guide portion 64C and is provided
at the fell side thereof. The circular arc portion 102A is
formed in a circular arc shape along the swinging direc-
tion of the modified reed 16 (so as to match the path of
the swinging movement).
[0081] At the time of tensioning of the weft Y, the weft
Y comes into contact with the circular arc portion 102A
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and is supported. The amount of stretching of the weft Y
in this state is set in accordance with a distance L1 be-
tween a position of the circular arc portion 102A and the
upper wall position of the guide holes 18A. Because the
circular arc portion 102A is formed in a circular arc shape
along the swinging direction of the modified reed 16 (see
the direction of arrow A), the distance L1 between the
position of the circular arc portion 102A and the upper
wall position of the guide holes 18A is constant, so a
stretching amount of the weft Y is constant.
[0082] According to the structure of the present exem-
plary embodiment, substantially the same operations
and effects as in the above-described first exemplary em-
bodiment are provided. In addition, in the state in which
the weft Y is in contact with and supported by the circular
arc portion 102A, even when the modified reed 16 chang-
es in position due to the swinging of the sley 12 (any of
the positions marked with the reference numerals 16A,
16B and 16C in Fig. 9), the stretching amount of the weft
Y can be kept constant. Thus, more consistent fabric
quality is provided.

- Sixth Exemplary Embodiment -

[0083] Next, a weft tensioning device in accordance
with a sixth exemplary embodiment of the present inven-
tion is described using Fig. 10. Fig. 10 shows an opera-
tional diagram in a side elevation for describing operation
of a weft tensioning device 110 according to the present
exemplary embodiment. In the drawing, structural por-
tions that are at the near side of the  drawing relative to
a tensioning arm 112 that serves as the tensioning mem-
ber are not shown, and states of displacement of the
modified reed 16 and a portion of the weft are shown by
two-dot chain lines.
[0084] As shown in the drawing, the tensioning arm
112 in the present exemplary embodiment has the same
structure as the tensioning arm 72 of the second exem-
plary embodiment (see Fig. 6) except that a circular arc
portion 112A is formed at the lower edge portion of the
tensioning arm 112. The tensioning arm 112 protrudes
in the direction toward the space between the modified
reed 16 and the weft-gripping mechanism part 32 (see
Fig. 1) from the fell side. Thus, structural portions that
are substantially the same as in the tensioning arm 72
(see Fig. 6) are assigned the same reference numerals
and are not described. Other structures of the weft ten-
sioning device 110 are substantially the same as in the
first exemplary embodiment. Structural portions that are
substantially the same as in the first and second exem-
plary embodiments are assigned the same reference nu-
merals and are not described.
[0085] The circular arc portion 112A of the tensioning
arm 112 shown in Fig. 10 is continuous from the guide
portion 72C and is provided at the fell side thereof. The
circular arc portion 112A is formed in a circular arc shape
along the swinging direction of the modified reed 16 (so
as to match the path of the swinging movement).

[0086] At the time of tensioning of the weft Y, the weft
Y comes into contact with the circular arc portion 112A
and is supported. The amount of stretching of the weft Y
in this state is set in accordance with a distance L2 be-
tween a position of the circular arc portion 112A and the
lower wall position of the guide holes 18A. Because the
circular arc portion 112A is formed in a circular arc shape
along the swinging direction of the modified reed 16 (see
the direction of arrow A), the distance L2 between the
position of the circular arc portion 112A and the lower
wall position of the guide holes 18A is constant, so a
stretching amount of the weft Y is constant.
[0087] According to the structure of the present exem-
plary embodiment, substantially the same operations
and effects as in the above-described first exemplary em-
bodiment are provided. In addition, the same operations
and effects as in the above-described fifth exemplary em-
bodiment are provided.

- Seventh Exemplary Embodiment -

[0088] Next, a weft tensioning device in accordance
with a seventh exemplary embodiment of the present in-
vention is described using Fig. 11. Fig. 11 shows principal
portions of a weft tensioning device 120 according to the
present exemplary embodiment in a vertical sectional di-
agram in a front elevation. As shown in this drawing, the
weft tensioning device 120  differs from the weft tension-
ing device 30 according to the first exemplary embodi-
ment (see Fig. 1, etc.) in that an insertion passage 126
is provided instead of the insertion passage 38 and in
that the air cylinder mechanism 44 is arranged with the
axial direction of the weft-gripping pin 50 in a horizontal
direction. Other structures are substantially the same as
in the first exemplary embodiment. Therefore, structural
portions that are substantially the same as in the first
exemplary embodiment are assigned the same refer-
ence numerals and are not described, and portions other
than characteristic portions of the present exemplary em-
bodiment are partially omitted from the drawing of Fig. 11.
[0089] As shown in Fig. 11, the insertion passage 126
is formed penetrating through a weft-gripping block 122,
and the insertion passage 126 is formed with a periphery
thereof enclosed by a wall surface. At a weft introduction
passage 128 that constitutes a portion of the insertion
passage 126, an entry portion 126A is formed in a circular
shape, and the weft introduction passage 128 is formed
in a shape that narrows in a conical taper shape such
that the passage cross-sectional area progressively re-
duces (constricts) from the entry portion 126A side to-
ward a region at which the tip portion of the weft Y is
gripped. A weft-gripping passage 130 that constitutes a
portion of the insertion passage 126 is formed continu-
ously with the weft introduction passage 128. An inner
periphery shape of the weft-gripping passage 130 is
formed in a circular tube interior surface shape. The in-
sertion passage 126 has a similar structure to the inser-
tion passage 38 (see Fig. 3, etc.) in other respects (that
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is, the weft introduction passage 128 has a similar struc-
ture to the weft introduction passage 40 (see Fig. 3, etc.)
and the weft-gripping passage 130 has a similar structure
to the weft-gripping passage 42 (see Fig. 3, etc.)).
[0090] The air cylinder mechanism 44 is inserted from
the rear face side of the weft-gripping block 122. When
the weft-gripping pin 50 is to grip the weft Y against the
inner surface of the weft-gripping passage 130, the weft-
gripping pin 50 operates toward the fell side (the left side
in the drawing) from the side opposite the fell side (the
right side in the drawing).
[0091] The weft-gripping block 122 has the same struc-
ture as the weft-gripping block 34 of the first exemplary
embodiment (see Fig. 1) except in the respects described
above, and is fixed on the sley 12.
[0092] With the structure of the present exemplary em-
bodiment described above too, the same operations and
effects as in the above-described first exemplary embod-
iment are provided. In addition, because the shapes of
the weft introduction passage 128 and the weft-gripping
passage 130 are as described hereabove, fabrication
costs of the weft-gripping block 122 may be greatly re-
duced.

-  Eighth Exemplary Embodiment -

[0093] Next, a weft tensioning device in accordance
with an eighth exemplary embodiment of the present in-
vention is described using Fig. 12. Fig. 12 shows principal
portions of a weft tensioning device 140 according to the
present exemplary embodiment in a side view. As shown
in this drawing, the weft tensioning device 140 differs
from the weft tensioning device 30 according to the first
exemplary embodiment (see Fig. 1, etc.) in that the ten-
sioning arm 64 can be moved by a movement mechanism
142. Other structures are substantially the same as in
the first exemplary embodiment. Therefore, structural
portions that are substantially the same as in the first
exemplary embodiment are assigned the same refer-
ence numerals and are not described, and portions other
than characteristic portions of the present exemplary em-
bodiment are partially omitted from the drawing of Fig. 12.
[0094] As shown in Fig. 12, the movement mechanism
142 is equipped with a vertical column portion 144. A
rack 146 that extends in the up-and-down direction of the
loom 10 is fixed to the vertical column portion 144, and
guide rails 148 that extend in parallel with the rack 146
are formed at two sides of the rack 146. Stoppers 149
are disposed at upper and lower ends of the guide rails
148. Correspondingly, a pinion 150 that meshes with the
rack 146 is turnably supported at the mounting base 28,
and sliders 152 that are capable of sliding movement
(rubbing movement) along the length direction of the
guide rails 148 are fixed to the mounting base 28. The
pinion 150 can be driven by a motor, which is not shown
in the drawings. The mounting base 28 is raised by the
motor driving forward, and the mounting base 28 is low-
ered by the motor driving in reverse.

[0095] A horizontal column portion 154, which is fixed
to the loom frame 26 and extends in the front-and-rear
direction of the loom 10, is provided at the lower end
portion side of the vertical column portion 144. A rack
156 that extends along the length direction of the hori-
zontal column portion 154 is fixed to the horizontal col-
umn portion 154, and guide rails 158 that extend in par-
allel with the rack 156 are formed above and below the
rack 156. Stoppers 159 are disposed at left and right
ends of the guide rails 158. On the other hand, a pinion
160 that meshes with the rack 156 is turnably supported
at the lower end portion side of the vertical column portion
144, and sliders 162 that are capable of sliding movement
(rubbing movement) along the length direction of the
guide rails 158 are fixed to the lower end portion side of
the vertical column portion 144. The pinion 160 can be
driven by a motor, which is not shown in the drawings.
The vertical column portion 144 is moved to the side of
the loom 10 away from the fell (the right side in the draw-
ing) by the motor driving forward, and the vertical column
portion 144 is moved toward the fell side of the loom 10
(the left side in the drawing) by the motor driving in re-
verse.
[0096] That is, the movement mechanism 142 moves
the tensioning arm 64 in the up-and-down direction and
in a horizontal direction that is orthogonal to the picking
direction of the weft Y by motor driving. Similarly to the
first exemplary embodiment, the tensioning arm 64 pro-
trudes in the direction toward the space between the
modified reed 16 and the weft-gripping mechanism part
32, and the attitude thereof is fixed.
[0097] In the structure of the present exemplary em-
bodiment described hereabove, the same operations
and effects as in the above-described first exemplary em-
bodiment are provided. In addition, setting of the position
of the tensioning arm 64 in accordance with types of the
weft Y and picking conditions and the like may be made
easy.

- Ninth Exemplary Embodiment -

[0098] Next, a weft tensioning device in accordance
with a ninth exemplary embodiment of the present inven-
tion is described using Fig. 16 to Fig. 21. Fig. 16 shows
a weft tensioning device 170 according to the present
exemplary embodiment of the present invention, in the
state when picking is complete, in a perspective view.
Fig. 17 shows the weft tensioning device 170, in the state
in which the weft Y is being tensioned, in a perspective
view. Fig. 18 shows principal portions of the weft tension-
ing device 170 in a vertical sectional diagram in a front
elevation. Fig. 19 shows the weft tensioning device 170,
in a section cut at a position of a weft-gripping passage
178, in a vertical sectional diagram in a side elevation.
Fig. 20 shows the weft tensioning device 170, in a section
cut at a position close to a position of arrangement of the
tensioning arm 64, in a vertical sectional diagram in a
side elevation.
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[0099] Structures other than the structures described
below are substantially the same as in the first exemplary
embodiment. Further, structural portions that are sub-
stantially the same as in the first to eighth exemplary
embodiments are assigned the same reference numer-
als and are not described.
[0100] As shown in Fig. 16 to Fig. 19, a lower portion
of a weft-gripping block 172 is fixed to the weft tensioning
device 170 at the front face side of the sley 12. As is
shown in Fig. 16, the weft-gripping block 172 is arranged
at the front side of the modified reed 16, and a mounting
position of the weft-gripping block 172 can be altered in
the left-and-right direction in accordance with specified
fabric widths. An insertion portion 172A that fits into the
guide holes 18A of the modified reed 16 is provided at
an upper end portion of the weft-gripping block 172. A
picking direction upstream side portion of the insertion
portion 172A is formed with an outer profile in a side
sectional view that is the same shape as the shape of
the guide holes 18A in side view. That is, no gaps through
which the ejections by the sub-nozzles 22 can penetrate
to the picking direction downstream side are formed be-
tween the picking direction upstream side portion of the
insertion portion 172A and the guide holes  18A.
[0101] As shown in Fig. 16 and Fig. 19, an insertion
passage 174 is formed in an upper end portion of the
weft-gripping block 172 including the insertion portion
172A. As shown in Fig. 18, the insertion passage 174 is
formed with the periphery thereof enclosed by a wall sur-
face, and the tip portion of the weft Y can be inserted
therein. A weft introduction passage 176 constitutes the
picking direction upstream side of the insertion passage
174. The weft insertion passage 176 is formed with an
insertion portion 174A (see Fig. 19) in a substantially el-
liptical shape that is longer substantially in the front-and-
rear direction of the loom 10 (a direction substantially
perpendicular to the drawing of Fig. 18). The weft intro-
duction passage 176 is formed in a shape (see Fig. 19)
such that an upper face side and a further face side (the
further side of the drawing of Fig. 18) progressively de-
crease in diameter (constrict) from the insertion portion
174A side toward the side of a region at which the tip
portion of the weft Y is gripped (the right side in Fig. 18).
The weft-gripping passage 178 constitutes the picking
direction downstream side of the insertion passage 174.
The weft-gripping passage 178 is continuous with the
weft introduction passage 176, and an inner periphery
surface thereof is formed in a circular tube interior surface
shape (see Fig. 19).
[0102] As shown in Fig. 16, plural vent holes 180 are
formed at the weft introduction passage 176 and the weft-
gripping passage 178. The vent holes 180 penetrate from
the weft introduction passage 176 and the weft-gripping
passage 178 to the fell side of the weft-gripping block
172, and form exhaust passages for guiding ejections by
the sub-nozzles 22 from inside the insertion passage 174
to outside the weft-gripping block 172. That is, the vent
holes 180 have the function of suppressing air resistance

of airflows inside the insertion passage 174. As a variant
example, the vent holes 180 may penetrate from the weft
introduction passage 176 and the weft-gripping passage
178 in other directions, such as to the upper side, the
lower side and the opposite side from the fell side (the
further side) of the weft-gripping block 172, or the like.
An overall cross-sectional area of the plural vent holes
180 in directions perpendicular to the penetration direc-
tions thereof is specified to be equal to or greater than a
cross-sectional area of the weft-gripping passage 178 in
the directions perpendicular to the direction in which the
weft-gripping passage 178 extends.
[0103] The insertion passage 174 has the same struc-
ture as the insertion passage 38 of the first exemplary
embodiment (see Fig. 3, etc.) in other respects. That is,
the weft introduction passage 176 has the same structure
as the weft introduction passage 40 (see Fig. 3, etc.) and
the weft-gripping passage 178 has the same structure
as the weft-gripping passage 42 (see Fig. 3, etc.).
[0104] As shown in Fig. 19, an air cylinder mechanism
182 is provided at the  weft-gripping block 172. The air
cylinder mechanism 182 has substantially the same
structure as the air cylinder mechanism 44 of the first
exemplary embodiment (see Fig. 3), except that the weft-
gripping pin 84 according to the third exemplary embod-
iment (see Fig. 7) is provided instead of the weft-gripping
pin 50 of the first exemplary embodiment (see Fig. 3) and
in respect of the position of arrangement. In the air cyl-
inder mechanism 182, when the weft-gripping pin 84 is
to grip the weft Y against the inner surface of the weft-
gripping passage 178, the air cylinder mechanism 182
activates the weft-gripping pin 84 to move diagonally up-
ward toward the opposite side thereof from the fell side
(toward the right side in Fig. 19).
[0105] As shown by the imaginary lines in Fig. 16, it is
preferable that one of the sub-nozzles 22 for picking in-
sertion is disposed adjacent to the picking direction up-
stream side relative to the weft-gripping block 172. In this
structure, a duration of insertion of the weft Y into the
insertion passage 174 may be made shorter than in a
structure in which no sub-nozzle 22 is adjacent to the
weft-gripping block 172.
[0106] As shown in Fig. 20, a pin-retaining part 184
that corresponds with the tensioning arm 64 is fixed on
top of the wedge member 14 that is fixed to the sley 12.
The mounting position of the pin-retaining part 184 can
be changed in the left-and-right direction of the loom 10
(the direction perpendicular to the drawing of Fig. 20)
together with the tensioning arm 64 in accordance with
specified fabric widths. The pin-retaining part 184 is
formed in an "L" shape in side view, being provided with
a lower wall portion 184A, which is fixed to the wedge
member 14, and a vertical wall portion 184B, which is
disposed at the rear face side of the modified reed 16. A
plate-shaped rubber member 190 is attached to the ver-
tical wall portion 184B between the vertical wall portion
184B and a rear surface of the modified reed 16. An ap-
erture portion 186, into which a portion at the distal end
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portion 64B side of the tensioning arm 64 can be inserted,
is formed penetrating through the vertical wall portion
184B.
[0107] Fig. 21 shows the pin-retaining part 184 in a
front view. As shown in Fig. 21, the aperture portion 186
is formed at a central portion of the vertical wall portion
184B. Split pins 188 are fixed to the vertical wall portion
184B above and below the aperture portion 186. The split
pins 188 protrude toward the fell side with axial directions
thereof in directions perpendicular to the vertical wall por-
tion 184B (see Fig. 20). As shown in Fig. 18, the split
pins 188 are disposed at upper and lower positions sand-
wiching the guide holes 18A of the modified reed 16, are
inserted between neighboring reed dents 18, and bend
(resiliently deform) these reed dents 18 in lateral direc-
tions. Thus, the split pins 188 form a space into which
the portion at the distal end portion 64B side of the ten-
sioning arm 64 (see Fig. 20) can  be inserted between
these reed dents 18.
[0108] With the structure of the present exemplary em-
bodiment described above too, the same operations and
effects as in the above-described first exemplary embod-
iment are provided. Moreover, in the present exemplary
embodiment, mounting positions of the weft-gripping
block 172, the tensioning arm 64 and the pin-retaining
part 184 (see Fig. 20) can be altered in the left-and-right
direction. Therefore, tension may be applied to the weft
Y in accordance with types and fabric width specifica-
tions.

- Supplementary Descriptions of the Embodiments -

[0109] In the exemplary embodiments described
above, as shown in Fig. 3, Fig. 7 and the like, the weft-
gripping pin 50 or 84 is structured with the short circular
column-shaped piston portion 50P or 84P being co-axi-
ally and integrally provided at one axial direction end por-
tion of the pin main body 50H or 84H with a substantially
circular rod shape with a small diameter. However, for
example, a piston may be disposed in the interior cavity
of the cylinder of a cylinder mechanism, and the pressing
member may be another pressing member, such as a
member with a substantially square rod shape or a sub-
stantially circular rod shape that is fixed to an axial center
portion of the piston, or the like.
[0110] In the exemplary embodiments described
above, as shown in Fig. 3, Fig. 11 and the like, the inser-
tion passage 38, 126 or 174 is formed such that the pas-
sage cross-sectional area is progressively reduced from
the side of the entry portion 38A, 126A or 174A toward
the side of the region at which the tip portion of the weft
Y is gripped. This structure is preferable in regard to re-
sponsiveness and the like of the weft-gripping pin 50 or
84. However, a structure in which the passage cross-
sectional area is constant from the insertion passage en-
try portion side towards the side of the region at which
the tip portion of the weft is gripped is also possible.
[0111] In the above-described first exemplary embod-

iment and the like, the width dimension 50W of the distal
end portion 50A of the weft-gripping pin 50 is specified
to be larger than the minimum width dimension 38W of
the insertion passage 38 as viewed in the insertion di-
rection of the insertion passage 38. This structure is pref-
erable in regard to more reliably gripping the weft Y inside
the insertion passage 38. However, structures are also
possible in which the width dimension of the distal end
portion of the pressing member as viewed in the insertion
direction of an insertion passage is specified to be very
slightly more than the minimum width dimension of an
insertion passage (for example, such that a gap between
the two is less than the radius of a weft).
[0112] In the above-described first exemplary embod-
iment and the like, the small diameter portion 50B that is
continuous with the distal end portion 50A and has a
smaller  diameter than the distal end portion 50A is
formed at the weft-gripping pin 50. This structure is pref-
erable in regard to suppressing occurrences of reverse
flows of airflows for picking. However, a structure is also
possible in which a small-diameter portion is not formed
at the pressing member.
[0113] In the exemplary embodiments described
above, the tensioning arm 64, 72, 102 or 112 is formed
in a thin plate shape and the plate thickness direction
thereof is arranged in the left-and-right direction of the
loom 10. However, a tensioning member may, for exam-
ple, be formed in a thick plate shape and arranged with
the plate thickness direction thereof in the left-and-right
direction of the loom 10, and may be formed in a shape
such that a plate thickness direction central portion at the
upper edge portion side or lower edge portion side that
is to come into contact with the weft protrudes in a front
view of the loom.
[0114] In the exemplary embodiments described
above, the tensioning arm 64, 72, 102 or 112 is protruded
from the fell side in the direction toward the space be-
tween the modified reed 16 and the weft-gripping mech-
anism part 32. This structure is preferable in regard to
preventing ejections from the sub-nozzles 22 for picking
from conflicting with the tensioning arm 64, 72, 102 or
112. However, the tensioning member may be, for ex-
ample, another tensioning member such as a tensioning
member that is provided between the modified reed 16
and the weft-gripping mechanism part 32 and extends in
the up-and-down direction, or the like.
[0115] The exemplary embodiments described above
and the numerous variant examples mentioned above
may be embodied in suitable combinations.
[0116] The disclosures of Japanese Patent Application
No. 2011-019763 and Japanese Patent Application No.
2012-015959 are incorporated into the present specifi-
cation by reference in their entirety.

Claims

1. A weft tensioning device comprising:
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a weft-gripping mechanism part that is arranged
at the downstream side in a picking direction of
a weft relative to a picking passage of a modified
reed and that is fixed on a sley, the weft-gripping
mechanism part comprising:

an insertion passage that is formed with a
periphery being enclosed by a wall surface
and into which a tip portion of the picked
weft is inserted,
a pressing member that is capable of grip-
ping the tip portion of the weft against an
inner surface of the insertion passage, and
an air cylinder mechanism that actuates the
pressing member and causes the pressing
member to grip the tip portion of the weft;
and

a tensioning member that is fixed to a loom
frame, comes into contact with the weft between
the modified reed and the weft-gripping mech-
anism part when the modified reed is swinging
in a beating direction in the state in which the tip
portion of the weft is gripped by the weft-gripping
mechanism part, and applies tension to the weft
by relative displacement with respect to the
modified reed.

2. The weft tensioning device according to claim 1,
wherein the insertion passage is specified such that
an opening area of an entry portion thereof is equal
to or greater than a passage cross-sectional area of
the picking passage of the modified reed, and the
insertion passage is formed such that a passage
cross-sectional area thereof progressively decreas-
es from the entry portion side toward the side of a
region at which the tip portion of the weft is gripped.

3. The weft tensioning device according to claim 1 or
claim 2, wherein the tensioning member protrudes
from a fell side in a direction toward a space between
the modified reed and the weft-gripping mechanism
part, and the tensioning member includes a guide
portion that makes contact with the weft when the
modified reed is swinging in the beating direction and
guides a contacting portion of the weft in an up-and-
down direction relative to a height position of the pick-
ing passage of the modified reed.

4. The weft tensioning device according to claim 3,
wherein the tensioning member comprises a circular
arc portion that is continuous with the guide portion
and provided at the fell side thereof, and that is
formed in a circular arc shape along the direction of
swinging of  the modified reed.

5. The weft tensioning device according to any one of
claims 1 to 4, wherein a width dimension of a distal

end portion of the pressing member as viewed in the
insertion direction of the insertion passage is spec-
ified to be larger than a minimum width dimension
of the insertion passage.

6. The weft tensioning device according to any one of
claims 1 to 5, wherein a small diameter portion is
formed at the pressing member, the small diameter
portion being continuous with a distal end portion of
the pressing member and having a smaller diameter
than the distal end portion, and the pressing member
being specified such that at least a portion of the
small diameter portion is disposed inside the inser-
tion passage in the state in which the tip portion of
the weft is gripped between the pressing member
and the inner surface of the insertion passage.

7. The weft tensioning device according to any one of
claims 1 to 6, wherein the tensioning member is plu-
rally provided in a row along the picking direction of
the weft, each tensioning member coming into con-
tact with the weft when the modified reed is swinging
in the beating direction and guiding a contacting por-
tion of the weft in the up-and-down direction relative
to the height position of the picking passage of the
modified reed, and the guiding direction being spec-
ified to be vertically opposite to the guiding direction
of each neighboring other tensioning member.

8. The weft tensioning device according to any one of
claims 1 to 7, further comprising an air passage por-
tion that is formed for ejecting exhaust air that has
been supplied to and used at the air cylinder mech-
anism from an ejection aperture, the ejection aper-
ture being disposed adjacent to the weft picking di-
rection downstream side of the picking passage of
the modified reed and the ejection aperture being
disposed to oppose a detection surface of a weft
detection sensor that is for detection of the weft.

9. The weft tensioning device according to any one of
claims 1 to 8, further comprising a movement mech-
anism provided at the loom frame, the movement
mechanism moving the tensioning member in the
up-and-down direction and a horizontal direction or-
thogonal to the picking direction of the weft by motor
driving.

10. The weft tensioning device according to any one of
claims 1 to 9, wherein a relationship between a pas-
sage cross-sectional area Sb of the region of the
insertion passage at which the tip portion of the weft
is gripped between the insertion passage and the
pressing member and a passage cross-sectional ar-
ea Sa of the picking passage of the modified reed is
specified such that 0.2Sa < Sb < 0.7Sa.
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