
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

16
8 

34
6

A
1

TEPZZ¥_68¥46A_T
(11) EP 3 168 346 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
17.05.2017 Bulletin 2017/20

(21) Application number: 16188332.7

(22) Date of filing: 12.09.2016

(51) Int Cl.:
D03D 47/30 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 10.11.2015 JP 2015220141

(71) Applicant: TSUDAKOMA KOGYO KABUSHIKI 
KAISHA
Kanazawa-shi,
Ishikawa-ken 921-8650 (JP)

(72) Inventors:  
• HASEGAWA, Hiroaki

Ishikawa-ken 921-8650 (JP)
• YAMA, Kazuya

Ishikawa-ken 921-8650 (JP)

(74) Representative: Eisenführ Speiser
Patentanwälte Rechtsanwälte PartGmbB 
Postfach 31 02 60
80102 München (DE)

(54) AIR JET LOOM

(57) An air jet loom (1) includes a support structure
including a support stay (40) provided so as to extend in
a front-rear direction of the loom (1), one end of the sup-
port stay (40) in the front-rear direction being attached
to a beam member (13) fixed in the loom (1) and the other
end of the support stay (40) in the front-rear direction
supporting electromagnetic on-off valves (31). In the air
jet loom (1), the electromagnetic on-off valves (31) are
supported by the support structure so that, when viewed

in the width direction, connecting portions (36a) of sup-
ply-side tube joints (36) that are connected to the fluid
supply tubes (37), the supply-side tube joints (36) being
near the electromagnetic on-off valves (31), are at least
partially located within a swing range (T) in which a line
segment (Ta) swings, the line segment (Ta) connecting
a center of a rocking shaft (21) to a center of an introduc-
tion end (38a) of each sub-nozzle (SN) when viewed in
a width direction of the loom (1).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an air jet loom
including a reed holder to which a reed is attached and
which is supported by a rocking shaft with a plurality of
sley swords provided between the reed holder and the
rocking shaft; a plurality of sub-nozzles provided on the
reed holder and arranged side by side along a weft
traveling path; a compressed air tank that stores com-
pressed air to be ejected from the sub-nozzles during
weft insertion; a plurality of electromagnetic on-off valves,
each of which is provided so as to correspond to one or
more of the sub-nozzles and connected to the com-
pressed air tank, the electromagnetic on-off valves con-
trolling supply of the compressed air to the corresponding
sub-nozzles; fluid supply tubes, each of which is provided
so as to correspond to one of the sub-nozzles and sup-
plies the compressed air to the corresponding sub-noz-
zle, the fluid supply tubes being flexible and connecting
supply-side tube joints to introduction ends of air intro-
duction portions of the sub-nozzles, the supply-side tube
joints being attached to the electromagnetic on-off valves
directly or indirectly with a channel-forming member pro-
vided between the supply-side tube joints and the elec-
tromagnetic on-off valves; and a beam member for sup-
porting the electromagnetic on-off valves, the beam
member being fixed so as to extend in a width direction
of the loom.

2. Description of the Related Art

[0002] As illustrated in Fig. 5, in a typical air jet loom,
a plurality of sub-nozzles SN, which are arranged side
by side along a traveling path of a weft yarn Y ejected
from a main nozzle MN, perform an ejection operation in
relays, so that compressed air ejected from the sub-noz-
zles SN assist the movement of the weft yarn Y and weft
insertion is achieved. The sub-nozzles SN, which are ar-
ranged with predetermined gaps therebetween, are at-
tached to a reed holder (member to which a reed R is
attached) that extends in a width direction of the loom
(direction parallel to a weft insertion direction). The reed
holder is non-rotatably supported by a rocking shaft with
a plurality of sley swords provided therebetween. The
reed holder swings in a reciprocating manner together
with the reed R and the sub-nozzles SN as the rocking
shaft rotates in a weaving operation of the air jet loom.
[0003] The air jet loom includes a compressed air tank
ST that stores compressed air to be ejected from the sub-
nozzles SN as described above. The sub-nozzles SN are
connected to the compressed air tank ST by a fluid supply
path for supplying the compressed air to the sub-nozzle
SN. In recent years, many air jet looms have a structure
in which a beam member (front top stay) that constitutes

a portion of a loom frame and that is fixed so as to extend
between a pair of side frames (main portions of the loom
frame located at both sides in the width direction) is
formed as a hollow member, and the front top stay is
used as a compressed air tank (compressed air is stored
in the front top stay).
[0004] Electromagnetic on-off valves SV are disposed
at fixed locations in the fluid supply path between the
sub-nozzles SN and the compressed air tank ST. The
electromagnetic on-off valves SV are turned on and off
(opened and closed) at a preset timing to control the sup-
ply of the compressed air to the sub-nozzles SN (ejection
of the compressed air from the sub-nozzles SN (herein-
after referred to also as "air ejection")). The electromag-
netic on-off valves SV, which are fixed as described
above, and the sub-nozzles SN, which swing in the weav-
ing operation, are connected to each other by fluid supply
tubes (flexible tubes) FT that are flexible and slightly elas-
tic. Thus, the fluid supply path includes the electromag-
netic on-off valves SV and the fluid supply tubes FT. The
electromagnetic on-off valves SV and the fluid supply
tubes FT are connected to each other with tube joints
provided therebetween, and the tube joints are also in-
cluded in the fluid supply path. The fluid supply tubes FT,
which are connected to the electromagnetic on-off valves
with the tube joints provided therebetween as described
above, are connected to air introduction portions, which
are end portions of the sub-nozzles SN to which the air
is introduced.
[0005] In air jet looms according to the related art, gen-
erally, all of the sub-nozzles are divided into groups, each
group including a plurality of sub-nozzles arranged next
to each other in the weft insertion direction (the above-
described width direction), and the sub-nozzles that be-
long to each group are connected to a common electro-
magnetic on-off valve. In such a structure, manifolds (di-
viders) are disposed between the electromagnetic on-off
valves and the fluid supply tubes. The manifolds are in-
tegrally attached to the electromagnetic on-off valves,
and the fluid supply tubes are connected to tube joints
attached to the manifolds. Therefore, in this structure,
the manifolds are also included in the fluid supply path
as channel-forming members. However, air jet looms in-
cluding a single electromagnetic on-off valve for each
sub-nozzle, as illustrated in Fig. 5, also exist. In such a
structure, the tube joints to which the fluid supply tubes
are connected may be directly connected to the electro-
magnetic on-off valves.
[0006] In recent years, many air jet looms have a struc-
ture in which the above-described electromagnetic on-
off valves are directly attached to the compressed air
tank, as described in Japanese Unexamined Patent Ap-
plication Publication No. 2003-239160 (hereinafter re-
ferred to as "structure of the related art"). However, this
structure has a problem that a large amount of air is con-
sumed for the following reason.
[0007] First, in the above-described structure of the re-
lated art, the electromagnetic on-off valves are at the
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most upstream locations in the fluid supply path between
the compressed air tank and the sub-nozzles. Accord-
ingly, the lengths of the fluid supply tubes are increased.
In particular, since the fluid supply tubes are connected
to the sub-nozzles which swing in the weaving operation,
the lengths of the fluid supply tubes need to be sufficiently
longer than a distance from the air introduction portions
of the sub-nozzles to the tube joints near the electromag-
netic on-off valves (supply-side tube joints) at the time
when the distance is at a maximum (maximum distance)
during the swinging motion of the sub-nozzles.
[0008] More specifically, when the fluid supply tubes
swing as the sub-nozzles swing, the fluid supply tubes
receive a force that tries to stretch the fluid supply tubes
due to, for example, the influence of inertia during the
swinging motion. Therefore, when the lengths of the fluid
supply tubes are not sufficiently longer than the above-
described maximum distance, the fluid supply tubes may
actually stretch due to the above-described force. More
specifically, the fluid supply tubes stretch and contract
each time the fluid supply tubes swing in a reciprocating
manner. The stretching and contraction is repeated sev-
eral hundred times per minute (number of times corre-
sponding to the rotational speed of the loom) during the
weaving operation, and therefore causes damage to the
fluid supply tubes in an early stage. Accordingly, in the
structure of the related art, the fluid supply tubes are re-
quired to be sufficiently long as described above.
[0009] However, in the structure of the related art in
which the fluid supply tubes need to have long lengths
as described above, the tube lines extending from the
electromagnetic on-off valves to the ejection holes of the
sub-nozzles have large capacities. Therefore, according
to the structure of the related art, a pressure rise time
from when the electromagnetic on-off valves are opened
at a sub-nozzle ejection start timing, which is set as a
weaving condition, to when the pressure of the com-
pressed air ejected from the sub-nozzles reaches the
desired pressure is long.
[0010] In addition, in the above-described structure of
the related art, the time required for the residual pressure
in the tube lines to be fully reduced after the electromag-
netic on-off valves have been closed at a set sub-nozzle
ejection end timing is also long. Therefore, in a high-
speed loom, there is a possibility that the residual pres-
sure in the tube lines cannot be fully reduced by the next
sub-nozzle ejection start timing and the supply of com-
pressed air to the sub-nozzles will be started (the elec-
tromagnetic on-off valves will be opened) while the re-
sidual pressure remains in the tube lines. The residual
pressure in the tube lines is known to have an adverse
effect on the above-described pressure rise, and the
pressure rise time is increased due to the influence of
the residual pressure.
[0011] In the case where the pressure rise time is long
as described above, the ejection start timing needs to be
advanced to eject the air at a pressure higher than or
equal to a desired pressure for a desired period of time.

Therefore, in the above-described structure of the related
art, the amount of air consumption is increased. In addi-
tion, because of the influence of the residual pressure,
the structure of the related art cannot be applied to a
high-speed loom (is not capable of ejecting the air at a
pressure higher than or equal to a desired pressure over
a desired period of time in a high-speed loom).
[0012] In addition, the sub-nozzles perform residual-
pressure ejection after the set ejection end timing due to
the residual pressure that remains in the tube lines at the
time when the electromagnetic on-off valves are closed,
as described above. When the capacities of the tube lines
in which the residual pressure remains are large, the re-
sidual-pressure ejection is necessarily performed for a
long time. Therefore, the same portion of the warp yarn
receives the compressed air ejected from the sub-noz-
zles for a long time. As a result, the warp yarn may be
damaged and the quality of the fabric may be degraded.

SUMMARY OF THE INVENTION

[0013] The present invention has been made in light
of the above-described problems of the structure of the
related art. An object of the present invention is to reduce
the amount of air consumption in an air jet loom and to
realize appropriate weft insertion in a high-speed loom.
[0014] To achieve the above-described object, accord-
ing to the present invention, the above-described air jet
loom includes a support structure including a support stay
provided so as to extend in a front-rear direction of the
loom, one end of the support stay in the front-rear direc-
tion being attached to the beam member and other end
of the support stay in the front-rear direction supporting
the electromagnetic on-off valves. The electromagnetic
on-off valves are supported by the support structure so
that, when viewed in the width direction, connecting por-
tions of the supply-side tube joints that are connected to
the fluid supply tubes, the supply-side tube joints being
near the electromagnetic on-off valves, are at least par-
tially located within a swing range in which a line segment
swings as the reed holder swings, the line segment con-
necting a center of the rocking shaft to a center of the
introduction end of each sub-nozzle when viewed in the
width direction.
[0015] According to the present invention, the electro-
magnetic on-off valves for supplying the compressed air
to the sub-nozzles are not directly attached to the com-
pressed air tank, but are supported by the above-de-
scribed support stay at locations other than (apart from)
the compressed air tank. In addition, in the present in-
vention, the electromagnetic on-off valves are arranged
so that the connecting portions of the supply-side tube
joints that are connected to the fluid supply tubes (flexible
tubes), the supply-side tube joints being near the elec-
tromagnetic on-off valves, are located within the swing
range in which the line segment (line segment connecting
the center of the rocking shaft to the center of the intro-
duction end of each sub-nozzle when viewed in the width
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direction) swings as the reed holder swings. Therefore,
according to the structure of the present invention, the
lengths of the fluid supply tubes that connect the sub-
nozzles to the tube joints near the electromagnetic on-
off valves can be made as short as possible. Accordingly,
the pressure rise time is shorter and the amount of air
consumption is smaller than those in the structure ac-
cording to the related art.
[0016] In addition, according to the present invention,
the capacities of the tube lines that extend from the elec-
tromagnetic on-off valves to the ejection holes of the sub-
nozzles are smaller than those in the structure of the
related art. Therefore, the time required for the residual
pressure that remains in the tube lines at the time when
the electromagnetic on-off valves are closed to be fully
reduced is reduced (the state in which the residual pres-
sure remains in the tube lines is cancelled in a short time).
Therefore, even in a high-speed loom, the influence of
the residual pressure at the set sub-nozzle ejection start
timing on the rise time is small, and appropriate weft in-
sertion can be performed. In other words, according to
the present invention, a high-speed loom capable of per-
forming stable weaving operation based on appropriate
weft insertion can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a partially sectioned side view of an air jet
loom according to an embodiment of the present in-
vention;
Figs. 2A, 2B, and 2C are a side view, a plan view,
and a partially sectioned front view, respectively, of
an example of electromagnetic on-off valves includ-
ed in the air jet loom according to the embodiment
of the present invention;
Fig. 3 is an explanatory side view illustrating the char-
acteristics of the air jet loom according to the em-
bodiment of the present invention;
Fig. 4 is a front view of the main portion of the air jet
loom according to the embodiment of the present
invention; and
Fig. 5 is a schematic explanatory view of an example
of an air jet loom to which the present invention is
applied.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] An embodiment of the present invention will be
described with reference to Figs. 1 to 4.
[0019] Fig. 1 illustrates an area around a rocking shaft
21 of an air jet loom 1 to which the present invention is
applied. The air jet loom 1 includes the rocking shaft 21,
which is provided on a loom frame. The loom frame of
the air jet loom 1 includes a pair of left and right side
frames (only one of them is illustrated in Fig. 1) 11, which
are apart from each other in a width direction of the loom

(direction parallel to a weft insertion direction), and a plu-
rality of beams (typically four beams) that connect the
side frames 11 to each other. Thus, the air jet loom 1
includes a plurality of beams that are fixed so as to extend
in the width direction and that constitute portions of the
loom frame. Among the beams, Fig. 1 shows only a front
top stay 13, which is located further toward a take-up
side of the woven fabric W than a cloth fell CF is in an
upper section of the side frames 11.
[0020] The rocking shaft 21 is arranged so as to extend
in the width direction, and is rotatably supported by the
side frames 11 at both ends thereof. The rocking shaft
21 is provided so as to extend between the left and right
side frames 11. A plurality of sley swords 23, which are
arranged with gaps therebetween in an axial direction of
the rocking shaft 21 (the above-described width direc-
tion), are non-rotatably attached to the rocking shaft 21.
Each sley sword 23 includes an attachment portion 23a
having a through hole that allows the rocking shaft 21 to
be inserted therethrough and an arm portion 23b that
extends in a radial direction of the through hole. The at-
tachment portion 23a is attached to the above-described
rocking shaft 21 so that the arm portion 23b extends up-
ward.
[0021] The air jet loom 1 also includes a reed holder
25 that is supported by the arm portions 23b of the sley
swords 23, which are attached to the rocking shaft 21 in
the above-described manner, so as to extend between
the left and right side frames 11 in the width direction. A
reed R is attached to the reed holder 25 by a reed gripper
25a, and a plurality of sub-nozzles SN, which are ar-
ranged with predetermined gaps therebetween in the
width direction, are attached to the reed holder 25. Thus,
in the air jet loom 1, the sub-nozzles SN are arranged on
the reed holder 25 along a weft traveling path at the time
of weft insertion. The sub-nozzles SN are attached to the
reed holder 25 by sub-nozzle holders 25b through which
the sub-nozzles SN are inserted.
[0022] At the time of weft insertion during the weaving
operation, compressed air is supplied to each sub-nozzle
SN for a preset period within a weft insertion period, and
the compressed air is ejected from each sub-nozzle SN.
The compressed air to be supplied to the sub-nozzles
SN is stored in a compressed air tank provided in the air
jet loom 1. In the present embodiment, the front top stay
13 is used as the compressed air tank. More specifically,
although the external shape of the front top stay 13 is
substantially prismatic, the front top stay 13 has a hollow
structure so that an inner space is provided therein. The
front top stay 13 has a supply hole 13a through which
the compressed air having a pressure adjusted by a reg-
ulator or the like (not shown) is supplied, and is configured
to store the compressed air supplied through the supply
hole 13a.
[0023] Each sub-nozzle SN is connected to the front
top stay 13 that serves as a compressed air tank (here-
inafter also referred to as "compressed air tank 13") by
a fluid supply path 30. The fluid supply path 30 includes
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electromagnetic on-off valves 31, which controls supply
of the compressed air to the sub-nozzles SN. In the
present embodiment, a single electromagnetic on-off
valve 31 is provided for each sub-nozzle SN. In other
words, the air jet loom 1 according to the present em-
bodiment is structured so that the sub-nozzles SN and
the electromagnetic on-off valves 31 are in one-to-one
correspondence. The fluid supply path 30 will be de-
scribed in more detail.
[0024] The fluid supply path 30 is connected to the
compressed air tank 13 at the side near the compressed
air tank 13 by tube joints 13b attached to the compressed
air tank 13. The fluid supply path 30 includes tube bodies
33. One end of each tube body 33 is connected to the
corresponding tube joint 13b. The other ends of the tube
bodies 33 of the fluid supply path 30 are connected to
the electromagnetic on-off valves 31. In the present em-
bodiment, each tube body 33 is connected to two elec-
tromagnetic on-off valves 31 by a channel-forming mem-
ber 35, which has a structure described below. More spe-
cifically, in the present embodiment, the electromagnetic
on-off valves 31 provided for the respective sub-nozzles
SN are arranged such that every two electromagnetic
on-off valves 31 are connected to a single channel-form-
ing member 35 (see Fig. 2), and each pair of electromag-
netic on-off valves 31 are connected to the compressed
air tank 13 by the corresponding channel-forming mem-
ber 35, tube body 33, and tube joint 13b.
[0025] Therefore, the number of tube bodies 33 and
the number of tube joints 13b to which the tube bodies
33 are connected are half the number of sub-nozzles SN
included in the air jet loom 1. Each of the tube joints 13b
is attached to the compressed air tank 13 at a location
suitable for the corresponding two electromagnetic on-
off valves 31. Accordingly, the compressed air tank 13
has a plurality of discharge openings 13c formed therein
so that the discharge openings 13c are arranged with
gaps therebetween in the width direction so as to corre-
spond to the arrangement of the tube joints 13b. The tube
joints 13b are attached to the discharge openings 13c of
the compressed air tank 13.
[0026] As described above, the channel-forming mem-
bers 35 are provided so that each channel-forming mem-
ber 35 corresponds to two electromagnetic on-off valves
31. Each channel-forming member 35 is a block-shaped
member having a rectangular shape as illustrated in Fig.
2C when viewed from the front (viewed in the direction
of arrow A in Fig. 2B). Each channel-forming member 35
has a protruding portion on the front surface thereof, and
is inverted L-shaped in the plan view illustrated in Fig.
2B. Thus, the front surface of each channel-forming
member 35 includes a surface of the protruding portion
(protruding surface 35c) and a surface of a portion ex-
cluding the protruding portion (main surface 35d).
[0027] Each channel-forming member 35 includes a
single supply hole 35a to which the corresponding tube
body 33 is connected and two discharge holes 35b for
supplying the compressed air to the corresponding two

sub-nozzles SN. The supply hole 35a opens in the pro-
truding surface 35c, and the two discharge holes 35b
open in the main surface 35d so as to be arranged next
to each other in the longitudinal direction of the channel-
forming member 35 in front view. A tube joint 34 is at-
tached to the supply hole 35a of each channel-forming
member 35, so that each channel-forming member 35 is
connected to the tube body 33 corresponding to the chan-
nel-forming member 35 by the tube joint 34.
[0028] The arrangement of each channel-forming
member 35 in the width direction is set in accordance
with the arrangement of the two sub-nozzles SN that cor-
respond to the channel-forming member 35. Each chan-
nel-forming member 35 is connected to the correspond-
ing tube joint 13b by the tube body 33 that is connected
to the supply hole 35a of the channel-forming member
35 by the tube joint 34, as described above. Accordingly,
the arrangement of each tube joint 13b in the width di-
rection is set in accordance with the arrangement of the
supply hole 35a of the corresponding channel-forming
member 35 in the width direction.
[0029] Two electromagnetic on-off valves 31 are at-
tached to a rear surface 35f of each channel-forming
member 35 so as to be arranged next to each other in
the longitudinal direction. Although not described in de-
tail, each electromagnetic on-off valve 31 is configured
such that an input port and an output port open in the
same surface. Each electromagnetic on-off valve 31 is
attached to the channel-forming member 35 so that the
surface in which the input port and the output port open
is in contact with the rear surface 35f of the channel-
forming member 35.
[0030] The electromagnetic on-off valves 31 are at-
tached to the channel-forming member 35 by screw
members 31 b. More specifically, the electromagnetic
on-off valves 31 include fixing portions 31 a on housings
thereof, and through holes (not shown) are formed in the
fixing portions 31 a. The screw members 31 b are inserted
through the through holes in the fixing portions 31 a of
the electromagnetic on-off valves 31, and are screwed
into internally threaded holes (not shown) formed in the
channel-forming member 35. Thus, the fixing portions 31
a of the electromagnetic on-off valves 31 are fastened
by the screw members 31 b, and the electromagnetic on-
off valves 31 are attached to the channel-forming mem-
ber 35.
[0031] Each channel-forming member 35 has a plural-
ity of channels formed therein. One of the channels is a
supply channel 35e1 that extends in the longitudinal di-
rection. The supply channel 35e1 is connected to the
supply hole 35a by an inflow channel 35e2, and is con-
nected to the input ports of the two electromagnetic on-
off valves 31 attached to the channel-forming member
35 by two branching channels 35e3. Each channel-form-
ing member 35 also has two outflow channels 35e4 that
connect the output ports of the two electromagnetic on-
off valves 31 to the two discharge holes 35b.
[0032] The inflow channel 35e2, the supply channel
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35e1, and the branching channels 35e3 distribute the
compressed air supplied from the corresponding tube
body 33 through a single supply hole 35a between the
two electromagnetic on-off valve 31. The portion of the
channel-forming member 35 in which these channels are
formed serves as a distributer (manifold). The outflow
channels 35e4 connect the electromagnetic on-off valves
31 to a portion of the fluid supply path 30 that is located
downstream of the channel-forming member 35. The por-
tion of the channel-forming member 35 in which the out-
flow channels 35e4 are formed serves as a connector.
The channel-forming member 35 according to the
present embodiment has a structure in which the distrib-
uter and the connector are combined together.
[0033] A tube joint 36 is attached to each of the dis-
charge holes 35b of each channel-forming member 35.
In the present embodiment, the tube joints 36 attached
to each channel-forming member 35 serve as supply-
side tube joints, and the supply-side tube joints 36 are
indirectly attached to the electromagnetic on-off valves
31 with the channel-forming member 35 (the above-de-
scribed portion that serves as a connector) provided ther-
ebetween.
[0034] Each sub-nozzle SN has a tube joint 38 at-
tached to an end portion opposite to an end portion hav-
ing an ejection hole from which the compressed air is
ejected. More specifically, each sub-nozzle SN includes
an annular holder portion SNb that is fitted to the sub-
nozzle holder 25b. A nozzle portion SNa in which the
ejection hole is formed is attached to one end of the holder
portion SNb, and the tube joint 38 is attached to the other
end of the holder portion SNb (see Fig. 3). Thus, the tube
joint 38 serves as a portion of the sub-nozzle SN through
which the compressed air is introduced (air introduction
portion), and an inlet 38a of the tube joint 38 serves as
an introduction end of the sub-nozzle SN for the com-
pressed air.
[0035] The supply-side tube joints 36 connected to the
electromagnetic on-off valves 31 by the outflow channels
35e4 are connected to the tube joints 38 (introduction
ends 38a) of the sub-nozzles SN corresponding to the
electromagnetic on-off valves 31 by flexible tubes 37,
which are flexible fluid supply tubes. The supply-side tube
joints 36 include connecting portions 36a that are con-
nected to the flexible tubes 37. Thus, the flexible tubes
37 extend from the ends of the connecting portions 36a
of the supply-side tube joints 36 that are near the flexible
tubes 37 (connecting ends 36b) to the introduction ends
38a of the sub-nozzles SN so as to connect the supply-
side tube joints 36 to the sub-nozzles SN.
[0036] As described above, the fluid supply path 30,
which connects the tube joints 13b attached to the com-
pressed air tank 13 to the tube joints 38 on the sub-noz-
zles SN, includes the tube bodies 33, the tube joints 34,
the channel-forming members 35 (channels formed
therein), the electromagnetic on-off valves 31 (channels
formed therein), the tube joints (supply-side tube joints)
36, and the flexible tubes 37. In the air jet loom 1, the

supply of the compressed air to the sub-nozzles SN (ejec-
tion of the compressed air from the sub-nozzles SN) is
controlled by performing on-off control of the electromag-
netic on-off valves 31, which are connected to the com-
pressed air tank 13 by the tube bodies 33, the channel-
forming members 35, and other components.
[0037] According to the present invention, the air jet
loom 1 that is structured as described above includes a
support structure in which a support stay is attached to
a beam member that is fixed to the loom so as to extend
in the width direction, and in which the electromagnetic
on-off valves 31 are supported by the support stay. In
the present embodiment, the front top stay 13, which is
a beam that constitutes a portion of the loom frame and
which is used as a compressed air tank as described
above, serves as the beam member to which the support
stay is attached. The structure of the present embodi-
ment will be described in detail.
[0038] A base plate 15 is attached to an outer surface
of the front top stay 13 that faces the rocking shaft 21.
The base plate 15 has an oblong rectangular shape when
viewed in the thickness direction thereof, and the dimen-
sion thereof in the longitudinal direction is greater than
that of the area in which the sub-nozzles SN are provided
on the reed holder 25. The base plate 15 is attached to
the outer surface of the front top stay 13 by a plurality of
screw members (not shown) so as to cover the area in
which the sub-nozzles SN are provided on the reed hold-
er 25 in the width direction.
[0039] A plurality of support stays 40, which are ar-
ranged with gaps therebetween in the width direction,
are attached to the base plate 15 so as to correspond to
the electromagnetic on-off valves 31, which are arranged
as described above in the air jet loom 1. Thus, each sup-
port stay 40 is supported by (attached to) the front top
stay 13, which is a beam member, with the base plate
15 provided therebetween. The structure of each support
stay 40 will be described in detail. In the following de-
scription, the structure of each support stay 40 in the
state in which the support stay 40 is attached to the base
plate 15 will be described.
[0040] Each support stay 40 includes a plate-shaped
base portion 40a, and the base portion 40a is attached
to the base plate 15 by screw members 15a. The base
portion 40a of each support stay 40 has a substantially
rectangular shape when viewed in the thickness direction
thereof, and two through holes (not shown) are formed
so as to extend through the base portion 40a in the thick-
ness direction at locations on both sides of the center of
the base portion 40a in the longitudinal direction. The two
through holes are large enough to allow the shaft portions
of the screw members 15a to be inserted therethrough.
In each support stay 40, one of the two surfaces of the
base portion 40a in which the above-described through
holes open serves as an attachment surface 40a1. Each
support stay 40 is fixed to the base plate 15 by the screw
members 15a in such a state that the attachment surface
40a1 is in contact with the base plate 15. Each support
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stay 40 is fixed to the base plate 15 by inserting the screw
members 15a through the through holes in the base por-
tion 40a and screwing the screw members 15a into in-
ternally threaded holes 15b formed in the base plate 15.
[0041] Each support stay 40 also includes an extend-
ing portion 40b that extends toward the rocking shaft 21
in a front-rear direction of the loom (direction parallel to
the direction in which the woven fabric W is fed from the
cloth fell CF). More specifically, each support stay 40
includes the extending portion 40b, which is formed in-
tegrally with the base portion 40a and extends at least in
the thickness direction of the base portion 40a from a
surface of the base portion 40a at a side opposite to the
side of the attachment surface 40a1 in the thickness di-
rection. Accordingly, in the state in which the base portion
40a is attached to the base plate 15 as described above,
the extending portion 40b extends from the base portion
40a toward the rocking shaft 21. In the present embodi-
ment, the extending portion 40b includes a plate-shaped
support portion 40b1, which is formed such that the thick-
ness direction thereof coincides with the short-side di-
rection of the attachment surface 40a1 of the base portion
40a, and a reinforcing rib 40b2.
[0042] As illustrated in Fig. 3, the extending portion 40b
extends obliquely upward from the base portion 40a
when viewed in the width direction (direction perpendic-
ular to the plane of Fig. 3). More specifically, the extend-
ing portion 40b extends not only in the thickness direction,
as described above, but also in the upward direction. A
distal portion of the extending portion 40b (portion at an
end opposite to the end adjacent to the base portion 40a)
is bent so that the end thereof (distal end portion) slightly
faces downward. The extending portion 40b is formed in
this shape to bring the supply-side tube joints 36 closer
to the introduction ends 38a of the sub-nozzles SN in the
vertical direction when the electromagnetic on-off valves
31 (channel-forming member 35) are supported on the
support stay 40 as described below.
[0043] The extending portion 40b is formed so that the
distal edge thereof is within an area in which the rocking
shaft 21 is provided in the front-rear direction (in the il-
lustrated example, the distal edge substantially coincides
with an end of the area in which the which the rocking
shaft 21 is provided, the end being adjacent to the front
top stay 13).
[0044] Each support stay 40 also includes a plate-
shaped attachment portion 40c that is formed integrally
with the extending portion 40b so as to extend continu-
ously from the distal end portion of the extending portion
40b and to which the electromagnetic on-off valves 31
are attached. The attachment portion 40c extends from
the distal edge of the extending portion 40b in a direction
away from the base portion 40a in such a manner that
the thickness direction thereof coincides with that of the
distal end portion of the plate-shaped support portion
40b1 of the extending portion 40b. In the present embod-
iment, the dimension of the attachment portion 40c in the
direction in which the attachment portion 40c extends

from the extending portion 40b is such that the edge of
the attachment portion 40c at an end opposite to the end
adjacent to the extending portion 40b slightly protrudes
from the center of the area in which the rocking shaft 21
is provided in the front-rear direction.
[0045] The dimension in the width direction (width) of
the attachment portion 40c of each of the support stays
40 according to the present embodiment is slightly great-
er than the dimension of the channel-forming members
35 in the longitudinal direction. The width of the support
portion 40b1 of the extending portion 40b is smaller than
the width of the attachment portion 40c. The attachment
portion 40c is formed so that one side edge thereof in
the width direction coincides with the side edge of the
support portion 40b1 at the same side. Thus, each sup-
port stay 40 is configured so that the other side edge of
the attachment portion 40c is located outside the support
portion 40b1 (see Fig. 4) in the width direction.
[0046] In the air jet loom 1, each support stay 40 having
the above-described structure supports the electromag-
netic on-off valves 31 corresponding to the support stay
40. As described above, in the present embodiment, the
electromagnetic on-off valves 31 are attached to and in-
tegrated with the corresponding channel-forming mem-
ber 35. Accordingly, in the air jet loom 1, the channel-
forming member 35 is attached to the support stay 40 in
such a state that the channel-forming member 35 is
placed on the attachment portion 40c of the support stay
40. More specifically, the air jet loom 1 according to the
present embodiment includes, as a structure for support-
ing the electromagnetic on-off valves 31, a support struc-
ture in which the electromagnetic on-off valves 31 are
supported by the support stay 40 with the channel-form-
ing member 35 provided therebetween.
[0047] The channel-forming member 35 is attached to
the support stay 40 by screw members 40d inserted
through the attachment portion 40c of the support stay
40. More specifically, a plurality of through holes (for ex-
ample, two through holes) are formed in the attachment
portion 40c of the support stay 40 so as to be arranged
next to each other in the width direction. The screw mem-
bers 40d are inserted through the through holes, and are
screwed into internally threaded holes 35h formed in the
channel-forming member 35. Thus, the channel-forming
member 35 is fixed (attached) to the support stay 40 (at-
tachment portion 40c) by the screw members 40d.
[0048] Each channel-forming member 35 supported by
the corresponding support stay 40 in the above-de-
scribed manner is arranged such that the two discharge
holes 35b thereof (two tube joints 36 attached to the two
discharge holes 35b) are disposed between the two sub-
nozzles SN corresponding to the channel-forming mem-
ber 35 in the width direction. In other words, each support
stay 40 provided to support the corresponding channel-
forming member 35 (electromagnetic on-off valves 31)
is attached to the base plate 15 at a location where the
channel-forming member 35 is arranged as described
above in the width direction.
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[0049] The arrangement of each channel-forming
member 35 (electromagnetic on-off valves 31) in the
front-rear direction is such that, when viewed in the width
direction, the supply-side tube joints 36 connected to the
output ports of the electromagnetic on-off valves 31 by
the channel-forming member 35 (in particular, the con-
necting portions 36a of the supply-side tube joints 36 that
are connected to the flexible tubes 37 (connecting ends
36b)) are located within the region T illustrated in Fig. 3
(hatched region). The region T is a swing range in which
a line segment Ta swings, the line segment Ta connect-
ing the center 21 a of the rocking shaft 21 to the center
of the introduction end 38a of each sub-nozzle SN when
viewed in the width direction.
[0050] More specifically, during the weaving operation,
the reed R swings between the foremost position (posi-
tion at the beating time, which is shown by the solid lines
in Fig. 3) and the rearmost position (position shown by
the two-dot chain lines in Fig. 3), and the swinging move-
ment of the reed R is realized by the swinging movement
of the reed holder 25. As the reed holder 25 swings, the
sub-nozzles SN, which are supported by the reed holder
25, also swing. As the sub-nozzles SN swing, the line
segment Ta also swings around the center 21 a of the
rocking shaft 21. The swing range of the swinging move-
ment of the line segment Ta corresponds to the above-
described region T. Owing to the arrangement of the
channel-forming member 35 in the front-rear direction,
the supply-side tube joints 36 are arranged so as to be
disposed in the region T when viewed in the width direc-
tion. In other words, the arrangement of the supply-side
tube joints 36 in the front-rear direction is such that the
supply-side tube joints 36 are disposed in the region T
when viewed in the width direction, and such an arrange-
ment is achieved by the arrangement of the channel-
forming member 35 (electromagnetic on-off valves 31)
in the front-rear direction.
[0051] In the present embodiment, the arrangement of
the supply-side tube joints 36 is such that, when viewed
in the width direction, the connecting portions 36a of the
supply-side tube joints 36 partially overlap the middle po-
sition of the swing range of the line segment Ta in the
region T (position shown by the one-dot chain line Tb in
Fig. 3, which is the position of the line segment Ta at the
time when the reed R is at the middle position between
the foremost position and the rearmost position). In other
words, the location of the supply-side tube joints 36
(channel-forming member 35) in the front-rear direction
is set so that, when viewed in the width direction, the line
segment Ta passes through the connecting portions 36a
of the supply-side tube joints 36 in the state in which the
line segment Ta is at the middle position of the swing
range.
[0052] With the above-described structure of the
present embodiment, the supply-side tube joints 36,
which are the tube joints near the electromagnetic on-off
valves 31, are disposed near the sub-nozzles SN, which
are apart from the compressed air tank 13, in the front-

rear direction. In addition, when viewed in the width di-
rection, the difference between the distance from the con-
necting portions 36a of the supply-side tube joints 36 to
the introduction ends 38a of the sub-nozzles SN at the
time when the reed R is at the foremost position and that
at the time when the reed R is at the rearmost position
is small. Accordingly, the length of the flexible tubes 37,
which serve as the fluid supply tubes that connect the
supply-side tube joints 36 to the sub-nozzles SN, can be
made as short as possible. Therefore, the amount of air
consumption can be reduced, and stable weaving oper-
ation can be performed in a high-speed loom.
[0053] Although an embodiment of the present inven-
tion is described above, the air jet loom according to the
present invention is not limited to the structure of the
above-described embodiment, and the following embod-
iments (modifications) are also possible.
[0054] (1) With regard to the air jet loom to which the
present embodiment is applied, in the above-described
embodiment, the air jet loom 1 is structured so that the
sub-nozzles SN and the electromagnetic on-off valves
31 are in one-to-one correspondence and every two elec-
tromagnetic on-off valves 31 are connected to the com-
pressed air tank 13 by a common channel-forming mem-
ber 35 (portion of the channel-forming member 35 that
serves as a distributer). However, the structure of the air
jet loom to which the present invention is applied is not
limited to this, and may instead be such that sub-nozzles
and electromagnetic on-off valves are in one-to-one cor-
respondence and each electromagnetic on-off valve is
independently connected to a compressed air tank with
no channel-forming member provided therebetween. In
such a case, a tube joint (which corresponds to the tube
joint 34 in the above-described embodiment) is directly
attached to the input port of each electromagnetic on-off
valve, and the tube body 33 according to the above-de-
scribed embodiment is connected to the tube joint.
[0055] Similarly, the connection between the electro-
magnetic on-off valves and the sub-nozzles correspond-
ing to the electromagnetic on-off valves may be different
from the structure in which the electromagnetic on-off
valves are connected to the sub-nozzles by the channel-
forming member 35 (portion of the channel-forming mem-
ber 35 corresponding to a connector) as in the above-
described embodiment. Instead, each electromagnetic
on-off valve may be independently connected to the cor-
responding sub-nozzle with no channel-forming member
provided therebetween. In such a case, a tube joint
(which corresponds to the supply-side tube joint 36 ac-
cording to the above-described embodiment) is directly
connected to the output port of each electromagnetic on-
off valve, and the flexible tube 37 according to the above-
described embodiment (fluid supply tube according to
the present invention) is connected to the tube joint. In
this case, the connection between each electromagnetic
on-off valve and the compressed air tank may be such
that each electromagnetic on-off valve is connected to
the compressed air tank by a channel-forming member
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(distributer). In other words, for example, every two elec-
tromagnetic on-off valves may be connected to a com-
mon tube body, which is connected to the compressed
air tank, by a channel-forming member (distributer) as in
the above-described embodiment, and the output port of
each electromagnetic on-off valve may be directly at-
tached to the supply-side tube joint.
[0056] In addition, the air jet loom to which the present
invention is applied is not limited to those in which the
sub-nozzles SN and the electromagnetic on-off valves
31 are in one-to-one correspondence as in the air jet
loom 1 according to the above-described embodiment,
and may be structured so that two or more sub-nozzles
are connected to each electromagnetic on-off valve. In
such a case, a distributer (manifold) having a plurality of
discharge holes and configured to distribute the com-
pressed air supplied from a single supply hole between
the discharge holes is attached to the output port of each
electromagnetic on-off valve. The air jet loom is struc-
tured so that a tube joint is attached to each of the dis-
charge holes and is connected to the corresponding sub-
nozzle by a fluid supply tube (flexible tube). In such a
case, each of the tube joints connected to the distributer
corresponds to a supply-side tube joint according to the
present invention.
[0057] (2) In the air jet loom 1 according to the above-
described embodiment, the front top stay 13, which con-
stitutes a portion of the loom frame, is used also as a
compressed air tank. The structure of the air jet loom to
which the present invention is applied is not limited to
this, and may instead be such that a compressed air tank
is provided separately from (independently of) beams (for
example, the front top stay) that constitute a portion of
the loom frame.
[0058] In the above-described embodiment, the front
top stay 13 is used as the beam member according to
the present invention to which the support stay that sup-
ports the electromagnetic on-off valves are attached.
However, the beam member is not limited to a beam that
constitutes a portion of the loom frame, such as the front
top stay, and may be any member that is included in the
air jet loom for another purpose as long as the member
is fixed so as to extend over the area in which the sub-
nozzles are provided in the width direction. For example,
in an air jet loom in which the compressed air tank is
provided independently of the front top stay as described
above, the compressed air tank may be used as the beam
member according to the present invention.
[0059] Furthermore, the beam member is not limited
to a member that is originally provided in the air jet loom
for another purpose as described above, and may in-
stead be a dedicated member of a support structure that
supports the electromagnetic on-off valves according to
the present invention. In other words, the beam member
may be a member provided in the air jet loom only for
the purpose of holding the support stay. The beam mem-
ber is not limited to a single member, and may instead
be formed of a plurality of members. More specifically,

when a plurality of members are arranged in the air jet
loom in the width direction so as to cover the area in
which the sub-nozzles are provided in the width direction
(or when a plurality of members are provided in such a
manner), and when the support stay is attached to each
of the members, the combination of the members corre-
sponds to the beam member according to the present
invention.
[0060] The location at which the beam member is dis-
posed in the front-rear direction is not limited to the loca-
tion further toward the take-up side of the woven fabric
W (front side) than the rocking shaft 21 is as with the front
top stay 13 according to the above-described embodi-
ment, and may instead be a location further toward the
side opposite to the take-up side in the front-rear direction
(rear side or let-off side of the warp yarns) than the rocking
shaft is. In such a case, the support stay is arranged so
as to extend toward the front side from a location on the
rear side of the rocking shaft in the front-rear direction.
[0061] (3) In the air jet loom 1 according to the above-
described embodiment, each support stay 40 supports
two electromagnetic on-off valves 31. However, in the
case where each electromagnetic on-off valve is inde-
pendently connected to the compressed air tank and the
corresponding sub-nozzle as described above, the air jet
loom may include a support stay for each electromag-
netic on-off valve (the electromagnetic on-off valves and
the support stays may be in one-to-one correspondence).
[0062] With regard to the structure (shape) of the sup-
port stay, the support stays 40 according to the above-
described embodiment are merely an example, and the
support stay according to the present invention may have
any appropriate structure (shape) in accordance with, for
example, the position of the beam member to which the
support stay is attached and the number of electromag-
netic on-off valves to be supported. In addition, in the
above-described embodiment, every two electromagnet-
ic on-off valves 31 are combined by the corresponding
channel-forming member 35 as a pair, and each pair of
electromagnetic on-off valves 31 are supported by a sin-
gle support stay 40. However, in the present invention,
in the case where a plurality of electromagnetic on-off
valves form a group, the number of groups of electro-
magnetic on-off valves supported by a single support stay
is not limited to one as in the above-described embodi-
ment, and may instead be two or more. In such a case,
each support stay is structured so as to be capable of
supporting the corresponding groups of electromagnetic
on-off valves. For example, each support stay may be
structured so that the attachment portion thereof is long
in the width direction within a range in which the attach-
ment portion does not interfere with the arm portions of
the sley swords, and is supported relative to the base
portion by two or more extending portions. Thus, a plu-
rality of groups of electromagnetic on-off valves can be
supported. Also when each electromagnetic on-off valve
is independently connected to the compressed air tank
and the corresponding sub-nozzle, the number of elec-
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tromagnetic on-off valves supported by each support stay
is not limited to one as described above, and may instead
be two or more.
[0063] (4) With regard to the arrangement of the sup-
ply-side tube joints, in the above-described embodiment,
the supply-side tube joints 36 according to the above-
described embodiment are arranged such that the en-
tireties thereof are within the above-described region T
when viewed in the width direction, and such that the
connecting portions 36a partially overlap the middle po-
sition of the swing range of the line segment Ta (line
segment connecting the center 21a of the rocking shaft
21 to the center of the air introduction end 38a of each
sub-nozzle SN when viewed in the width direction).
[0064] However, in the present invention, the arrange-
ment of the supply-side tube joints is not limited as long
as the connecting portions of the supply-side tube joints
are located within the region T when viewed in the width
direction. Therefore, in the air jet loom according to the
present invention, the arrangement of the supply-side
tube joints in the front-rear direction may be different from
that in the above-described embodiment as long as the
connecting portions of the supply-side tube joints are lo-
cated within the region T when viewed in the width direc-
tion. For example, the air jet loom may have a structure
in which the supply-side tube joints are arranged such
that the connecting portions thereof are located within
the region T so as not to overlap the middle position of
the swing range of the line segment Ta when viewed in
the width direction. Alternatively, the air jet loom may
have a structure in which the supply-side tube joints are
arranged such that the connecting portions thereof are
located within the region T and portions of the supply-
side tube joints excluding the connecting portions are
partially or entirely located outside the region T.
[0065] Furthermore, the structure of the air jet loom is
not limited to those in which the connecting portions of
the supply-side tube joints are entirely located within the
region T when viewed in the width direction, and may
instead be such that at least portions of the connecting
portions (in particular, the connecting ends that are con-
nected to the fluid supply tubes) are located within the
region T. However, to reduce the length of the fluid supply
tubes (flexible tubes), it is most preferable to arrange the
supply-side tube joints such that the centers of the con-
necting ends of the connecting portions are located on
the middle position of the swing range of the line segment
Ta when viewed in the width direction. With such an ar-
rangement, when viewed in the width direction, the dif-
ference between the distance from the connecting por-
tions of the supply-side tube joints to the introduction
ends of the sub-nozzles at the time when the reed R is
at the foremost position and that at the time when the
reed R is at the rearmost position is minimized (substan-
tially eliminated). Therefore, the length of the fluid supply
tubes can be minimized.
[0066] The positional relationship between the region
T and the supply-side tube joints (connecting portions)

when viewed in the width direction is determined by the
arrangement of the supply-side tube joints in the front-
rear direction. The arrangement of the supply-side tube
joints in the front-rear direction is realized by the arrange-
ment of the support structure for the electromagnetic on-
off valves including the support stay and the arrangement
of the electromagnetic on-off valves supported by the
support structure in the front-rear direction. In the case
where the support structure includes no channel-forming
member as described above, the electromagnetic on-off
valves are directly supported by the support stay. The
support structure may either be such that a member in-
tegrated with the electromagnetic on-off valves, such as
the channel-forming member according to the above-de-
scribed embodiment, are provided, or such that the elec-
tromagnetic on-off valves are directly supported by the
support stay. The support stay of the support structure
is not limited to a single member as in the above-de-
scribed embodiment, and may instead be formed by com-
bining a plurality of members.
[0067] The present invention is not limited to any of the
above-described embodiments, and various modifica-
tions are possible within the gist of the present invention.

Claims

1. An air jet loom (1) comprising:

a reed holder (25) to which a reed (R) is attached
and which is supported by a rocking shaft (21)
with a plurality of sley swords (23) provided be-
tween the reed holder (25) and the rocking shaft
(21);
a plurality of sub-nozzles (SN) provided on the
reed holder (25) and arranged side by side along
a weft traveling path;
a compressed air tank (13) that stores com-
pressed air to be ejected from the sub-nozzles
(SN) during weft insertion;
a plurality of electromagnetic on-off valves (31),
each of which is provided so as to correspond
to one or more of the sub-nozzles (SN) and con-
nected to the compressed air tank (13), the elec-
tromagnetic on-off valves (31) controlling supply
of the compressed air to the corresponding sub-
nozzles (SN);
a plurality of fluid supply tubes (37), each of
which is provided so as to correspond to one of
the sub-nozzles (SN) and supplies the com-
pressed air to the corresponding sub-nozzle
(SN), the fluid supply tubes (37) being flexible
and connecting supply-side tube joints (36) to
introduction ends (38a) of air introduction por-
tions (38) of the sub-nozzles (SN), the supply-
side tube joints (36) being attached to the elec-
tromagnetic on-off valves (31) directly or indi-
rectly with a channel-forming member (35) pro-
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vided between the supply-side tube joints (36)
and the electromagnetic on-off valves (31); and
a beam member (13) for supporting the electro-
magnetic on-off valves (31), the beam member
(13) being fixed so as to extend in a width direc-
tion of the loom (1),

wherein the loom (1) further comprises a support
structure including a support stay (40) provided so
as to extend in a front-rear direction of the loom (1),
one end of the support stay (40) in the front-rear di-
rection being attached to the beam member (13) and
other end of the support stay (40) in the front-rear
direction supporting the electromagnetic on-off
valves (31), and
wherein the electromagnetic on-off valves (31) are
supported by the support structure so that, when
viewed in the width direction, connecting portions
(36a) of the supply-side tube joints (36) that are con-
nected to the fluid supply tubes (37) are at least par-
tially located within a swing range (T) in which a line
segment (Ta) swings as the reed holder (25) swings,
the line segment (Ta) connecting a center of the rock-
ing shaft (21) to a center of the introduction end (38a)
of each sub-nozzle (SN) when viewed in the width
direction.
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