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(54) Weft insert subnozzle

(57) The weft insert subnozzle for air jet loom com-
prises two members (12, 14, 56, 58) joined together, one
of which has an air jet hole (34) formed at its front end

portion. Each member extends in the axial direction of
the jet hole, and the thickness dimension of the one
member (12, 56) with the air jet hole is greater than that
of the other member (14, 58).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates to a subnozzle for insert-
ing wefts into a warp shed, following a reed beating mo-
tion, and more particularly, a weft insert subnozzle for
air-jet loom.

2. Description of the Prior Art

[0002] Since a subnozzle generally goes in and out of
a warp shed, following a shedding motion through spac-
es between warps, at least the front end portion of the
subnozzle is shaped in cross section like an ellipse thin
and flat in the weft inserting direction and provided with
an air jet hole at the front end portion.
[0003] One of such subnozzles is disclosed in Japa-
nese Patent Appln. Public Disclosure (KOKAI) No.
1-174641, wherein a jet hole member extended in the
axial direction of the subnozzle and having a jet hole is
joined with a non-jet hole member extended in the axial
direction and having no jet hole in a plane parallel to the
axis of the subnozzle. This subnozzle is made by injec-
tion molding of such a material as stainless steel or abra-
sion-resistant synthetic resin or the like, and the air jet
directionality and convergence are enhanced by thick-
ening the vicinity of at least the jet hole.
[0004] On of the other subnozzles is disclosed in Jap-
anese Patent Appln. Public Disclosure (KOKAI) No.
8-302540, wherein both a jet hole member and a non-
jet hole member are formed by press-fabrication and the
air jet directionality and convergence are enhanced by
making the length of the jet hole wall portion forming the
jet hole larger than the thickness.
[0005] In the former, however, since the subnozzle is
made by injection molding of such a material as abra-
sion-resistant synthetic resin or the like, there tend to be
caused a dispersion in thickness or the thickness be-
comes great in comparison with those made by press-
fabrication from a thin plate material with a uniform thick-
ness. Consequently, there will be more dispersion
caused in an inner space or greater flow path resistance
of the air due to a narrower inner space than those made
by press fabrication. As a result, the air ejection speed
will not become regular or will be lowered.
[0006] In the latter case, since the jet hole wall portion
is not formed by punching fabrication like stamping by
press or drilling fabrication, the diametrical dimension
and shape of the jet hole are not stable, thereby increas-
ing dispersion in the directionality and speed of air ejec-
tion in each subnozzle.
[0007] It is important, therefore, in a weft insert sub-
nozzle for air jet loom to improve both directionality and
speed of air ejection.

SUMMARY OF THE INVENTION

[0008] The weft insert subnozzle according to the
present invention is made by joining two members, with
an air jet hole located at the front end portion of one of
the members. Each member is extended in the axial di-
rection of the subnozzle, and the thickness of one mem-
ber with the air jet hole formed is greater than that of the
other member.
[0009] It is possible to form the subnozzle of the
present invention from a thin plate material with a uni-
form thickness; therefore, in comparison with conven-
tional subnozzles fabricated by injection molding, the in-
ner space can be made large without causing any dis-
persion in thickness, so that the air ejection speed is
improved without causing any dispersion,
[0010] Also, since the subnozzle of the present inven-
tion has a greater length in the jet hole wall portion, the
air can be guided for a sufficiently long distance within
the jet hole, whereby dispersion in the ejecting direction
becomes small, and the diffusion of the ejected air is
restrained. Accordingly, even if the inner space is small,
the convergence and speed of the ejected air will be im-
proved.
[0011] Furthermore, the subnozzle of the present in-
vention has a large inner space and small resistance of
the air, and a large air ejection speed in comparison with
the conventional subnozzles made from a thick material.
[0012] The subnozzle of the present invention can be
made from a thin material and does not only need a com-
plicated mold but also the jet wall portion is formed with
high accuracy by punching such as drilling, stamping or
pressing, in comparison with a conventional subnozzle
in which a jet hole wall portion forming a jet hole is
formed by press molding, so that there will occur no dis-
persion in the direction and speed of ejection in each
subnozzle.
[0013] As mentioned above, the subnozzle of the
present invention does not require a complicated mold,
and both the directionality and speed of air ejection im-
prove as well.
[0014] The subnozzle can be formed from only the
above-mentioned two members. Thus, it is sufficient to
join only two members, so that the two members can be
joined with high accuracy and with ease by welding or
the like.
[0015] The subnozzle can include a jet hole body
formed from the two members, and a jet hole base por-
tion formed from a pipe material and joined with the rear
end of the jet hole body so as to extend in the axial di-
rection of the subnozzle. Thus, the length dimensions
of both members can be made small, which facilitates
fabrication of a molding die.
[0016] In at least the front end portion of the two mem-
bers, at least one of the outer circumference or the inner
circumference can have a junction face coincident with
each other. Thus, if the outer circumferences of the junc-
tion faces of both members substantially coincide, any
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difference in stage which might hook a warp when the
front end portion gets in and out of the warp shedding
does not exist in the outside of both members, and,
therefore, no damage is caused to the warp. Further, if
the inner circumferences of the junction faces of both
members substantially coincide, any difference in stage
to cause resistance of an air flow does not exist in the
internal space of both members. In order to make the
outer and inner circumferences of both members sub-
stantially coincide, it is sufficient, for example, to cut off
a corner portion of at least one of the outer circumfer-
ence and the inner circumference of the junction face of
a thick member.
[0017] The invention will now be described in detail
with reference to the accompanying drawings which
make up a part of this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 shows one embodiment of the subnozzle of
the present invention, in which (A) is a plan view
and (B) is a section taken along the line 1B-1B in
(A).
Fig. 2 is a section taken along the line 2-2 in Fig. 1
(B).
Fig. 3 is an enlarged section of the front end portion
of the subnozzle shown in Fig. 1.
Fig. 4 shows one embodiment of a jet hole member
used for the subnozzle shown in Fig. 1, in which (A)
is a side view and (B) is a bottom view.
Fig. 5 shows one embodiment of a non-jet hole
member used for the subnozzle shown in Fig. 1, in
which (A) is a plan view and (B) is a side view.
Fig. 6 is a section showing another embodiment of
the subnozzle of the present invention.
Fig. 7 is a section showing still another embodiment
of the subnozzle of the present invention.

PREFERRED EMBODIMENTS OF THE INVENTION

[0019] Referring to Figs. 1 through 4, a subnozzle 10
is used as a weft insert subnozzle in an air-jet loom. The
subnozzle 10 is formed by making a jet hole member 12
located opposite to a weft inserting side butt against a
non-jet hole member 14 located on the weft inserting
side at their junction faces. Both jet hole member 12 and
non-jet hole member 14 have a flume-like shape.
[0020] The subnozzle 10 has a cylindrical shape with
its front end closed and its rear end opened. The sub-
nozzle 10 is formed, however, by a flat front end area,
an intermediate area following this flat front end area
and having such a sectional shape as to become circular
toward the rear end side, and a base area following this
intermediate area and having a circular sectional shape.
[0021] The sectional shape of the front end area is
approximately elliptic in which a space between both flat

side faces is a short axis and both faces in the direction
of the long axis is arc-shaped. The front end portion of
the subnozzle 10 is more flattened as both its side faces
converge toward the front end. The front end of the sub-
nozzle 10 is formed semicircular as viewed from the side
faces.
[0022] Both jet hole member 12 and non-jet hole
member 14 extend in the axial direction of the subnozzle
10 and are fabricated by press-fabricating a plate-like
metal material having a uniform thickness. The thick-
ness of the jet hole member 12 is larger than that of the
non-jet hole member 14. The thickness of the jet hole
member 12 may be approximately 2.5 times that of the
non-jet hole member 14.
[0023] The jet hole member 12 and the non-jet hole
member 14 have their flat side wall portions 16 and 18
forming both side faces of the subnozzle 10 respectively
at their front end zones (particularly, at the front end por-
tions). The jet hole member 12 and the non-jet hole
member 14 are joined in a butted state by adhesion,
welding or the like, such that the outer circumferences
24, 26 of both of the junction faces 22 coincide on the
junction faces 22 including the axis 20 of the subnozzle
10 and extending in the direction of the axis 20.
[0024] The inner circumferences 28, 30 of the jet hole
member 12 and the non-jet hole member 14 are made
to coincide by eliminating, before joining, the stage por-
tion formed inside by a difference in stage between the
jet hole member 12 and the non-jet hole member 14.
Consequently, a chamfered part 32 formed by eliminat-
ing the stage portion is in the inside of the jet hole mem-
ber 12.
[0025] The thick jet hole member 12 has an air jet hole
34 at the front end portion of the side wall portion 16. An
air jet hole 34 is formed circular, and the axis of the air
jet hole 34 is approximately right-angled to the flat side
wall portion 16.
[0026] The subnozzle 10 is disposed in a loom with
the jet hole member 12 on the side opposite to the weft
insert side and the non-jet hole member 14 on the insert
side so that the air jet hole 34 may face the side opposite
to the weft insert side. With the subnozzle 10 disposed
in the loom, at least the front end portion of the subnoz-
zle 10 gets in and out of the warp shed by expanding
the space between the warps, following reed beating
motion and warp shedding motion.
[0027] In weft inserting, the compressed high-pres-
sure air is supplied into the subnozzle 10 at a predeter-
mined timing. The high-pressure air supplied to the sub-
nozzle 10 passes through the subnozzle 10 and is eject-
ed from an air jet hole 34 toward the side opposite to the
weft insert side, thereby exerting running force to a run-
ning weft.
[0028] Since the subnozzle 10 can be formed from a
thin plate member having a uniform thickness, its inner
space can be enlarged without causing dispersion in
thickness in contrast to the conventional subnozzle fab-
ricated by injection molding, so that there is caused no
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dispersion in the air ejection speed, thereby reducing air
resistance and improving the jet speed.
[0029] In the subnozzle 10, since the length dimen-
sion (thickness dimension of the side wall portion 16) of
the jet hole wall portion forming the air jet hole 34 is
large, the air ejected from the jet hole 34 is guided for a
sufficiently long distance within the air jet hole 34. There-
fore, in comparison with the conventional subnozzle fab-
ricated by press-molding of thin member, dispersion in
the jet direction becomes small and diffusion of the
ejected air is constrained. As a result, even if the inner
space of the subnozzle 10 is narrower than that of the
conventional subnozzle which is a thin member, the con-
vergence and speed of the ejected air are improved.
[0030] Furthermore, the subnozzle 10, compared with
the conventional subnozzle fabricated by press-molding
of thick member, has a broad inner space, small air re-
sistance and great air ejection speed.
[0031] The subnozzle 10, besides, does not require a
complicated press die in comparison with the conven-
tional subnozzle which is formed by press-molding of
thin material and whose jet hole wall portion forming a
jet hole is formed by press fabrication; moreover, since
the jet hole wall portion is formed with high accuracy by
punching fabrication such as stamping by means of drill-
ing or pressing, there is caused no dispersion in ejecting
direction and ejection speed between individual subnoz-
zles.
[0032] As mentioned above, the subnozzle 10, not re-
quiring a complicated molding die, improves both the air
ejection directionality and ejection speed as well.
[0033] Also, since the subnozzle 10 is made of two
members 12 and 14 only, it suffices to join the two mem-
bers 12 and 14. Consequently, the two members 12 and
14 can be highly accurately and readily joined by weld-
ing or the like.
[0034] In the above-mentioned subnozzle 10, the in-
ner circumferences 28, 30 of the junction faces 22 of
both members 12, 14 are coincided by making the outer
circumferences 24, 26 of the junction faces 22 of both
members 12, 14 coincide and eliminating the stage por-
tion formed on the inside of the jet hole member 12.
However, as in case of a subnozzle 40 shown in Fig. 6,
it is possible to coincide the outer circumferences 24,
26 of the junction faces 22 of both members 12, 14 by
making the inner circumferences 28, 30 of the junction
faces of both members 12, 14 coincide and eliminating
the stage portion formed on the outside of the jet hole
member 12.
[0035] The subnozzle 10 is formed from the two mem-
bers 12 and 14 only. However, as in case of a subnozzle
50 shown in Fig. 7, it may be formed by a jet hole body
52 forming a flat front end zone and an intermediate
zone following this front end zone, and a jet hole base
portion 54 forming a base portion zone following the rear
end of the jet hole body 52. The jet hole base portion 54
is butted and joined with the rear end of the jet hole body
52 coaxially at the front end formed from a pipe member.

[0036] The jet hole body 52 is formed by butting and
joining a flume-like jet hole member 56 and a non-jet
hole member 58 to each other on junction faces 22. The
jet hole member 56 corresponds to the jet hole member
12 and has the same shape as at least the front end
zone and the intermediate zone of the jet hole member
12. The non-jet hole member 58 corresponds to the non-
jet hole member 14 and has the same shape as at least
the front end zone and the intermediate zone of the non-
jet hole member 14.
[0037] According to the subnozzle 50 shown in Fig. 7,
the length dimensions of both members being made
small, fabrication of a press die is facilitated. Further, by
forming the jet hole base potion 54 from a pipe material
having approximately the same thickness as that of the
non-jet hole member 58, the internal space of the sub-
nozzle 50 can be enlarged, thereby improving the ejec-
tion speed.
[0038] All of the subnozzles 10, 40, 50, have junction
faces 22 whose outer circumferences and the inner cir-
cumferences substantially coincide with each other in
the two members 12, 14 , so that advantages such as
follows are brought about. Firstly, since the outer cir-
cumferences 24, 26 of the junction faces 22 of both
members 12, 14 substantially coincide, there is no dif-
ference in stage which might hook a warp when the front
end portion of the subnozzle 10 gets in and out of the
warp shed, and therefore, the warp is not damaged.
Secondly, since the inner circumferences of the junction
faces 22 of both member 12, 14 coincide, there is no
stage difference, which might cause resistance of the
air flow, in the internal space of both members 12, 14.
[0039] However, in the two members 12, 14 (or 56,
58), at least one of the outer circumferences 24, 26 and
the inner circumferences 28, 30 of their junction faces
22 may coincide or it is possible that neither the outer
circumferences 24, 26 nor the inner circumferences 28,
30 coincide.
[0040] Further, it is possible to make at least one of
the outer circumferences 24, 26 and the inner circum-
ferences 28, 30 of the junction faces 22 only of the front
end portions of the subnozzles 10, 40, 50 coincide sub-
stantially. This is because the warps strongly come into
contact with the front end portions of the subnozzles 10,
40, 50, and if there is a difference in stage outside, there
is a fear that the warps might be damaged, while if there
is a stage difference in the internal space in the vicinity
of the air jet hole 34, the air resistance gets great.
[0041] The present invention is not limited to the
above embodiments and can be varied and modified
without departing from its purpose.

Claims

1. A weft insert subnozzle for air jet loom, comprising
two members (12, 14, 56, 58) joined together, one
of which has an air jet hole (34) at its front end por-
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tion, wherein each member is extended in the axial
direction of the subnozzle, and wherein the thick-
ness of the one member (12, 56) having the air jet
hole is greater than that of the other member (14,
58).

2. A subnozzle according to claim 1, wherein said sub-
nozzle is formed only from said two members (12,
14).

3. A subnozzle according to claim 1, wherein said sub-
nozzle comprises a jet hole body (52) formed from
said two members (56, 58), and a jet hole base por-
tion (54) made of a pipe material and joined with the
rear end of said jet hole body to extend in the axial
direction of said subnozzle.

4. A subnozzle according to claim 1, 2 or 3, wherein
at least the front end portions of said two members
(12, 14, 56, 58) have junction faces (22) where at
least one of the outer circumferences or the inner
circumferences substantially coincide with each
other.
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