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(54) AIR-JET LOOM

(57)  Anair-jetloom (100)includes a main nozzle (15)
that injects a weft yarn into a weft insertion passage (21),
a plurality of sub-nozzles (14) that is arranged along the
weft insertion passage (21) and from which air is jetted,
and an air tank (40) that is connected to the plurality of
the sub-nozzles (14) and reserving air therein. The plu-
rality of the sub-nozzles (14) includes a first sub-nozzle
(14a) from which air is jetted into a high air-pressure zone

(H) of the weft insertion passage (21), and a second
sub-nozzle (14b) from which air is jetted into a low
air-pressure zone (L) of the weft insertion passage (21).
Aflow resistance in a first air passage (16a) between the
first sub-nozzle (14a) and the air tank (40) is lower than
a flow resistance in a second air passage (16b) between
the second sub-nozzle (14b) and the air tank (40).
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Description
BACKGROUND ART

[0001] An air-jet loom includes a main nozzle that in-
jects a weft yarn, and a plurality of sub-nozzles that is
arranged along a weft insertion passage. Jetting air from
the sub-nozzles enhances a force to transport the weft
yarn through the weft insertion passage.

[0002] On an inlet side of the weft insertion passage,
the volumes of air jetted from the sub-nozzles need to
be set high to enhance the force to transport the weft
yarn. Likewise, on an outlet side of the weft insertion pas-
sage, the volumes of air jetted from the sub-nozzles need
to be set high to enhance a tensile force applied to the
weft yarn. On the other hand, in the vicinity of the center
portion of the weft insertion passage, the volumes of air
jetted from the sub-nozzles may be set lower than those
on the inlet side and the outlet side. An air-jet loom dis-
closed in EP2163670 includes an air tank connected to
the sub-nozzles that are provided in the vicinity of the
center portion of the weft insertion passage and other air
tanks connected to the sub-nozzles that are provided on
the inlet side and the outlet side of the weft insertion pas-
sage, as shown in Fig. 1 of EP2163670, to improve the
energy efficiency. More specifically, an air pressure in
the air tank connected to the sub-nozzles that are pro-
vided in the vicinity of the center portion of the weft in-
sertion passage is lower than the air pressures in the air
tanks connected to the sub-nozzles that are provided on
the inlet side and the outlet side of the weft insertion pas-
sage in the air-jet loom shown in Fig. 1 of EP2163670.
[0003] However, as shown in Fig. 1 of the air-jet loom
disclosed in EP2163670, in the weft insertion passage,
the high air-pressure zone in which the volumes of air
jetted from the sub-nozzles are high and the low air-pres-
sure zone in which the volumes of air jetted from the sub-
nozzles are low are at fixed positions determined by the
positions of the air tanks to which those sub-nozzles are
connected. These positions of the high air-pressure zone
and the low air-pressure zone cannot be changed suita-
bly for the width of the warp sheet in the reed to weave.
[0004] Pitches between the sub-nozzles in the high air-
pressure zone may be varied from those in the low air-
pressure zone. However, even in this method, it is difficult
to change the positions of the high air-pressure zone and
the low air-pressure zone in the weft insertion passage.
What is more, the irregular arrangement of the sub-noz-
zles complicates the arrangement of the hoses connect-
ed to the sub-nozzles.

[0005] The present disclosure has been made in view
of the above circumstances and is directed to providing
an air-jet loom that is capable of adjusting the positions
of a high air-pressure zone and a low air-pressure zone
in the weft insertion passage, by easily changing the vol-
umes of air jetted from a plurality of sub-nozzles, individ-
ually.
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SUMMARY

[0006] Inaccordance with an aspect of the present dis-
closure, there is provided an air-jetloom. The air-jet loom
includes a main nozzle that injects a weft yarn into a weft
insertion passage, a plurality of sub-nozzles that is ar-
ranged along the weft insertion passage and from which
air is jetted, and an air tank that is connected to the plu-
rality of the sub-nozzles and reserves air therein. The
plurality of the sub-nozzles includes a first sub-nozzle
from which air is jetted into a high air-pressure zone of
the weft insertion passage, and a second sub-nozzle
from which air is jetted into a low air-pressure zone of
the weft insertion passage. A flow resistance in a first air
passage between the first sub-nozzle and the air tank is
lower than a flow resistance in a second air passage be-
tween the second sub-nozzle and the air tank.

[0007] Otheraspects and advantages of the disclosure
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principle of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The disclosure, together with objects and ad-
vantages thereof, may best be understood by reference
to the following description of the embodiments together
with the accompanying drawings in which:

FIG. 1 is a schematic view of an air-jet loom accord-
ing to an embodiment of the present disclosure;

FIG. 2 is a cross-sectional view showing a structure
of a connection point of a first hose or a second hose
to an air tank in the air-jet loom of FIG. 1;

FIG. 3 is a cross-sectional view showing an installa-
tion structure of an end portion of the first hose or
the second hose on the air-tank side thereof in the
air-jet loom of FIG. 1;

FIGs. 4A and 4B are cross-sectional views schemat-
ically showing a difference in the shape of a sleeve
attached to between the first hose and the second
hose in the air-jet loom of FIG. 1, in which FIG. 4A
shows the shape of a first sleeve provided for the
first hose and FIG. 4B shows the shape of a second
sleeve provided for the second hose;

FIGs. 5A and 5B are cross-sectional views schemat-
ically showing a difference in the shape between the
first hose and the second hose in the air-jet loom
according to another embodiment of the present dis-
closure, in which FIG. 5A shows the shape of the
firsthose and FIG. 5B shows the shape ofthe second
hose;

FIGs. 6A and 6B are cross-sectional views schemat-
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ically showing a difference in the shape between the
first hose and the second hose in the air-jet loom
according to yet another embodiment of the present
disclosure, in which FIG. 6A shows the shape of the
firsthose and FIG. 6B shows the shape of the second
hose; and

FIGs. 7A and 7B are cross-sectional views schemat-
ically showing differences between shapes of the
first hose and the second hose in the air-jet loom
according to yet another embodiment of the present
disclosure, in which FIG. 7A shows the shape of the
firsthose and FIG. 7B shows the shape of the second
hose.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] An air-jet loom according to an embodiment of
the present disclosure will be described with reference
to the accompanying drawings.

[0010] AsshowninFIG.1, anair-jetloom 100 includes
a reed 20, a main nozzle 15 injecting a weft yarn into a
weft insertion passage 21 that is formed along the reed
20, and twenty-four sub-nozzles 14 that are arranged
along the weft insertion passage 21. The weft insertion
passage 21 has high air-pressure zones H on an inlet
side and an outlet side of the weft insertion passage 21.
The weftinsertion passage 21 also has a low air-pressure
zone L between the high air-pressure zone H on the inlet
side and the high air-pressure zone H on the outlet side.
The sub-nozzle 14 that is arranged at a position associ-
ated with the high air-pressure zone H into which air is
jetted therefrom is a first sub-nozzle 14a, and the sub-
nozzle 14 that is arranged at a position associated with
the low air-pressure zone L into which air is jetted there-
fromis a second sub-nozzle 14b. The volume of air jetted
from the first sub-nozzle 14a is higher than the volume
of air jetted from the second sub-nozzle 14b. The number
of the first sub-nozzles 14a associated with the high air-
pressure zone H on the inlet side of the weft insertion
passage 21 is eight, and the number of the first sub-
nozzles 14a associated with the high air-pressure zone
H on the outlet side of the weft insertion passage 21 is
also eight.

[0011] By providing the high air-pressure zone H on
the inlet side of the weft insertion passage 21, a force to
transport the weft yarn is enhanced. Likewise, by provid-
ing the high air-pressure zone H on the outlet side of the
weft insertion passage 21, a tensile force applied to the
weft yarn is enhanced.

[0012] One end of each of first hoses 13a is connected
to each of the first sub-nozzles 14a. The other end of
each of the first hoses 13a is connected to an air tank 40
that reserves air therein. One end of each of second hos-
es 13b is connected to each of the second sub-nozzles
14b. The other end of each of the second hoses 13b is
also connected to the air tank 40. A valve 30 is provided
for every four first hoses 13a, and is disposed between
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the first hoses 13a and the air tank 40. Likewise, a valve
30 is provided for every four second hoses 13b and is
disposed between the second hoses 13b and the air tank
40. Overall, six valves 30 are provided for sixteen first
sub-nozzles 14a and eight second sub-nozzles 14b.
[0013] More specifically, as shown in FIG. 2, the first
hoses 13a or the second hoses 13b are connected to the
air tank 40 via a fixing members 50. A connector 11 is
used to attach one end portion of each of the first hoses
13a or the second hoses 13b to the fixing member 50. A
connecting passage 51 that connects the first hoses 13a
or the second hoses 13b to the air tank 40 is formed in
the fixing member 50. The valve 30 is attached to the
fixing member 50. The valve 30 switches between the
open state and the closed state of the connecting pas-
sage 51 through which air flows, and adjusts the air flow
rate therethrough.

[0014] As shown in FIG. 3, to prevent the hose from
being squashed, a substantially cylindrical shaped
sleeve 12 is fitted into the end portion, on the air tank 40
side, of each of the first hoses 13a and the second hoses
13b each of whichis inserted into the connecting passage
51 in the fixing member 50. As shown in FIG. 4A, the
sleeve 12 fitted into the end portion of the first hose 13a
on the air tank 40 side is referred to as a first sleeve 12a.
As shown in FIG. 4B, the sleeve 12 fitted into the end
portion of the second hose 13b on the air tank 40 side is
referred to as a second sleeve 12b. An internal diameter
D1 of the first sleeve 12a is larger than an internal diam-
eter D2 of the second sleeve 12b. Thus, a flow resistance
in a first air passage 16a formed inside the first hose 13a
disposed between the first sub-nozzle 14a and the air
tank 40 is lower than a flow resistance in a second air
passage 16b formed inside the second hose 13b dis-
posed between the second sub-nozzle 14b and the air
tank 40. The flow resistance here refers to a force that
interferes with an air flow in the first air passage 16a or
the second air passage 16b depending on the shape
thereof.

[0015] As described above, in the air-jet loom 100 ac-
cording to the present embodiment, the flow resistance
in the first air passage 16a between the first sub-nozzle
14a and the air tank 40 is lower than the flow resistance
in the second air passage 16b between the second sub-
nozzle 14b and the air tank 40. This allows the volume
of air jetted from the first sub-nozzle 14a into the high air-
pressure zone H of the weft insertion passage 21 to be
higher than the volume of air jetted from the second sub-
nozzle 14b into the low air-pressure zone L in the weft
insertion passage 21. In other words, only by appropri-
ately changing the flow resistance in the air passage be-
tween the sub-nozzle 14 and the air tank 40, the sub-
nozzle 14 connected to the air passage with a lower flow
resistance has a higher volume of air jetted therefrom,
which is the first sub-nozzle 14a, and the sub-nozzle 14
connected to the air passage with a higher flow resistance
has a lower volume of air jetted therefrom, which is the
second sub-nozzle 14b. In the weft insertion passage 21,
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the high air-pressure zone H is thereby set to a position
where the first sub-nozzle 14a is arranged, and the low
air-pressure zone L is thereby set to a position where the
second sub-nozzle 14b is arranged. Therefore, by ap-
propriately changing the flow resistance in the air pas-
sage between the sub-nozzle 14 and the air tank 40, and
thereby by easily changing the volume of air jetted from
the sub-nozzle 14, the positions of the high air-pressure
zone H and the low air-pressure zone L are adjustable
suitably for a changed width of the warp sheet in the reed
to weave. The volumes of air jetted from the sub-nozzles
14 are individually adjustable, independently of the air
tank 40 or the valves 30 to which the sub-nozzles 14 are
connected.

[0016] Inthe air-jetloom 100, the flow resistance in the
air passage between the sub-nozzle 14 and the air tank
40 may be changed by selecting and appropriately ex-
changing between the first sleeve 12a having the larger
internal diameter D1 and the second sleeve 12b having
the smaller internal diameter D2. This thereby allows de-
termining how much volume of air jetted from the sub-
nozzle 14 to reduce according to the dimension of the
sleeve 12, and easily changing the positions of the high
air-pressure zones H and the low air-pressure zones L
in the weft insertion passage 21. When the volume of air
jetted from the sub-nozzle 14 is adjusted by the dimen-
sion of the sleeve 12, the stiffness of the hose disposed
between the sub-nozzle 14 and the air tank 40 is not
affected by the difference in the flow resistance in the air
passage.

[0017] Tochange theflowresistanceinthe airpassage
between the sub-nozzle 14 and the air tank 40, the inter-
nal diameter of the first hose 13a and the internal diam-
eter of the second hose 13b may be different from each
other, as shown in FIG. 5. In this case, the internal diam-
eter of the first hose 13a shown in FIG. 5A is larger than
the internal diameter of the second hose 13b shown in
FIG. 5B, and the flow resistance in the second air pas-
sage 16b is higher than the flow resistance in the first air
passage 16a.

[0018] Tochange theflowresistanceinthe airpassage
between the sub-nozzle 14 and the air tank 40, the length
ofthe second hose 13b may be set greater than the length
ofthe firsthose 13a, and the flow resistance in the second
air passage 16b may be set higher than the flow resist-
ance in the first air passage 16a. Even when the length
is varied between the second hose 13b and the firsthose
13a, the diameter and the material of these two hoses
may be the same, which allows the component procure-
ment easier.

[0019] Tochange theflowresistanceinthe airpassage
between the sub-nozzle 14 and the air tank 40, the inner
surface of the second hose 13b may be processed to be
rough, as shown in FIG. 6. Specifically, providing an abra-
sive to the inner surface of the second hose 13b gives a
higher degree of roughness to the inner surface of the
second hose 13b shown in FIG. 6B than the roughness
of the inner surface of the first hose 13a shown in FIG.
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6A. The flow resistance in the second air passage 16b
thus becomes higher than the flow resistance in the first
air passage 16a.

[0020] Tochangetheflowresistance inthe airpassage
between the sub-nozzle 14 and the air tank 40, the cross-
sectional shape of the first hose 13a and the cross-sec-
tional shape of the second hose 13b may be different
from each other, as shown in FIG. 7. Specifically, the
cross-sectional shape ofthe inner surface of the first hose
13a shown in FIG. 7A is circular, whereas the cross-sec-
tional shape of the inner surface of the second hose 13b
shown in FIG. 7B is irregular. That is, the inner surface
area of the second hose 13b is wider than the inner sur-
face area of the first hose 13a. The flow resistance in the
second air passage 16b thus becomes higher than the
flow resistance in the first air passage 16a.

[0021] The cross-sectional shape of the inner surface
may be varied between the first hose 13a and the second
hose 13b by using different extrusion dies to form the
hoses.

[0022] To make the firsthose 13aandthe second hose
13b easily identifiable, the color of the hoses may be
made differentbetween the firsthose 13a and the second
hose 13b.

[0023] Anair-jetloom(100)includes a main nozzle (15)
thatinjects a weft yarn into a weft insertion passage (21),
a plurality of sub-nozzles (14) that is arranged along the
weft insertion passage (21) and from which air is jetted,
and an air tank (40) that is connected to the plurality of
the sub-nozzles (14) and reserving air therein. The plu-
rality of the sub-nozzles (14) includes a first sub-nozzle
(14a) from which air is jetted into a high air-pressure zone
(H) of the weft insertion passage (21), and a second sub-
nozzle (14b) from which air is jetted into a low air-pres-
sure zone (L) of the weft insertion passage (21). A flow
resistance in a first air passage (16a) between the first
sub-nozzle (14a) and the air tank (40) is lower than a flow
resistance in a second air passage (16b) between the
second sub-nozzle (14b) and the air tank (40).

Claims
1. An air-jet loom (100) comprising:

a main nozzle (15) that injects a weft yarn into
a weft insertion passage (21);

a plurality of sub-nozzles (14) that is arranged
along the weft insertion passage (21) and from
which air is jetted; and

an air tank (40) that is connected to the plurality
of the sub-nozzles (14) and reserves air therein,
characterized in that

the plurality of the sub-nozzles (14) includes:

a first sub-nozzle (14a) from which air is jet-
ted into a high air-pressure zone (H) of the
weft insertion passage (21); and
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a second sub-nozzle (14b) from which air is wider than an inner surface area of the first
is jetted into a low air-pressure zone (L) of hose (13a).
the weft insertion passage (21), and

a flow resistance in a first air passage (16a) be- %
tween the first sub-nozzle (14a) and the air tank
(40) is lower than a flow resistance in a second
air passage (16b) between the second sub-noz-
zle (14b) and the air tank (40).
10
2. Theair-jetloom (100) according to claim 1, charac-
terized in that

a first hose (13a) is provided between the first
sub-nozzle (14a) and the air tank (40), 15
a first sleeve (12a) is fitted into an end portion

of the first hose (13a) on the air tank (40) side,

a second hose (13b) is provided between the
second sub-nozzle (14b) and the air tank (40),
asecondsleeve (12b)isfittedintoanend portion 20
of the second hose (13b) on the air tank (40)
side, and

an internal diameter (D2) of the second sleeve
(12b) is smaller than an internal diameter (D1)

of the first sleeve (12a). 25

3. Theair-jetloom (100) according to claim 1, charac-
terized in that

a first hose (13a) is provided between the first 30
sub-nozzle (14a) and the air tank (40),

a second hose (13b) is provided between the
second sub-nozzle (14b) and the air tank (40),

and

alength of the second hose (13b)is greater than 35
a length of the first hose (13a).

4. The air-jetloom (100) according to claim 1, charac-
terized in that
40

a first hose (13a) is provided between the first
sub-nozzle (14a) and the air tank (40),
a second hose (13b) is provided between the
second sub-nozzle (14b) and the air tank (40),
and 45
roughness of an inner surface of the second
hose (13b) is higher than roughness of an inner
surface of the first hose (13a).

5. The air-jetloom (100) according to claim 1, charac- 50
terized in that

a first hose (13a) is provided between the first
sub-nozzle (14a) and the air tank (40),

a second hose (13b) is provided between the 55
second sub-nozzle (14b) and the air tank (40),

and

an inner surface area of the second hose (13b)



EP 3 653 770 A1

FIG. 1
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