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Auxiliary nozzle in an air jet loom.

@ To provide an auxiliary nozzle which can

increase the propulsion of air flow acting on a
flying weft by increasing the air flow to be
distributed along the weft flying direction.
A plurality of injection holes (2) are formed and
arranged adjacently the tip end of an auxiliary
nozzle (1). The arrangement of the injection
holes (2) is such that the center-to-center dist-
ance (x) of the air injection holes (2) located at
opposite extremities and measured crosswise
to the longitudinal direction of the nozzle, is
greater than the center-to-center distance (y) of
the air injection holes(2) located at opposite
extremities as viewed in longitudinal direction
of the nozzle.
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The present invention relates to an arrangement
of air injection holes in an auxiliary nozzle of a plurality
of such nozzles which are disposed at spaced inter-
vals along the weft inserting direction in an air jet loom
in which a weft is inserted and flown through a warp
shed by means of air jets.

An auxiliary nozzle having a plurality of air injec-
tion holes adjacent its tip end, which is popularly
known as a shower nozzle, can provide improved air
injection characteristics reducing variation in air injec-
tion angles in both vertical and horizontal directions
due to variation in the pressure of supply air. How-
ever, this shower-type auxiliary nozzle has disadvan-
tages as follows.

Publication of Japanese Patent Application 55-
36735 (1980), for example, discloses an auxiliary noz-
zle, having a number of air injection holes formed and
located in such a way that a generally circular shape
is formed by the overall arrangement of such holes.
Each air injection hole is formed with angles, as to di-
rect air flowing therethrough upwardly and horizontal-
ly obliquely, respectively, thereby making possible
generation of such air flow that offers desirable action
on a flying weft W and improving the above air injec-
tion characteristics for stability of air jet and hence of
weft flying condition. With this prior art auxiliary noz-
zle, however, the diameter of an apparent circle
formed by the general arrangement of the plural air in-
jection holes is large and, therefore, the distance as
measured between the tip end of the nozzle and the
center of the apparent circle is large, with the result
that the distance from the auxiliary nozzle to a weft as
measured along the center of air jet from the nozzle
will be lengthened, accordingly.

It is needless to say that the auxiliary nozzle
should be positioned desirably as close to the weft as
possible so that an air jet therefrom acts on the weft
from as short a distance as possible. However, loca-
tion of the auxiliary nozzle is restricted by various fac-
tors such as weft itself, arrangement of weft guides
and other parts, etc., which makes it difficult to apply
air jet to a flying weft from a position sufficiently close
thereto. Relocation of auxiliary nozzle even for a short
distance, e.g. 1to 2 mm, away from the weft may allow
air jet issued from the nozzle to be dispersed before
it reaches the weft and, therefore, the propulsion of air
jet acting on the weft to fly it through shed is de-
creased. Air jet from the nozzle may be strengthened
in an attempt to compensate for a decrease in the pro-
pulsion by increasing the air pressure, but only as the
sacrifice of an increase of air consumption.

PROBLEM THAT THE INVENTION IS TO SOLVE

Though the conventional shower-type auxiliary
nozzle can offer desirable air injection characteristics,
an increase in the distance from the auxiliary nozzle
to a weft as measured along the center of air jet from
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the nozzle causes the air jet to be dispersed before it
reaches the weft, so that the propulsion of the air jet
acting on the weft will not be increased as desired.

The present invention is intended to solve the
above problem by providing an improved shower type
nozzle on the basis of a thought that the propulsion of
air jet to assist a weft in flying could be strengthened
by distributing more air flow along the weft or its flying
direction.

To solve the above problem, the present inven-
tion provides an auxiliary nozzle of shower type
wherein the center-to-center distance of air injection
holes located at horizontally opposite extremities is
greater than the center-to-center distance of air injec-
tion holes located at opposite extremities as viewed in
longitudinal direction of the nozzle.

Since the injection holes of auxiliary nozzle of the
invention will be formed generally in a horizontally
elongated arrangement, as the first advantage, the
center of the general injection hole arrangement can
be located closer to the nozzle tip end, thus allowing
air jet from the nozzle to act on the weft with higher ef-
ficiency. Secondly, the velocity distribution of air flow
issued from the auxiliary nozzle is such that air jet acts
on a wider region along the weft flying direction as
viewed from the top, thereby increasing the propul-
sion of air jet assisting a weft in flying through a shed.

An embodiment according to the present inven-
tion and details thereof will be described in the follow-
ing with reference to FIGS. 1 to 10. The following
drawings describe the following:

FIG. 1 is a front view showing an arrangement of

air injection holes adjacent the tip end of an aux-

iliary nozzle according to the present invention;

FIG. 2 is a plan view showing a velocity distribu-

tion of air flow from the nozzle of FIG. 1;

FIG. 3 is a side view of the velocity distribution of

air frow of FIG . 2 ;

FIG. 4 is a front view showing a modified arrange-

ment of air injection holes adjacent the tip end of

an auxiliary nozzle according to the present in-
vention;

FIG. 5 is a side sectional view of the auxiliary noz-

zle of FIG. 4;

FIG. 6 is a front view showing an arrangement of

air injection holes adjacent the tip end of a con-

ventional auxiliary nozzle;

FIG. 7 is a side sectional view of the conventional

auxiliary nozzle of FIG. 6;

FIG. 8 is a plan sectional view of the auxiliary noz-

zle of FIG. 6;

FIG. 9 is a plan view showing the velocity distrib-

ution of air flow from the nozzle of FIG. 6;

FIG. 10 is a side view showing the distribution of

air flow velocities of the nozzle of FIG. 6.

In an air jet loom, a plurality of auxiliary nozzles
1, only one nozzle being shown in the drawings, is dis-
posed at suitably spaced intervals along the direction



3 EP 0 516 587 A1 4

of weft insertion of the loom. Each nozzle 1 has a num-
ber of air injection holes 2 centered generally in a hor-
izontally elongated arrangement. With the longitudi-
nal direction of the nozzle designated by Y and the di-
rection across Y denoted by X, respectively, as shown
in FIG. 1, the injections holes 2 are arranged such that
the center-to-center distance x of air injection holes
located at opposite extremities in X direction of the
nozzle is greater than the center-to-center distance y
of air injection holes located at opposite extremities as
viewed in Y direction. As compared with the distance
L’ measured between the tip end of the above-
described prior art nozzle 1’ and the center of an ap-
parent circle of the general arrangement of its air in-
jection holes 2', similar distance L in the nozzle 1 ac-
cording to the present invention can be made smaller,
if the opening areas of air injection holes of the two
nozzles 1 and 1’ are the same.

Pressure of air to be supplied to auxiliary nozzles
should be changed depending on weaving conditions
such as loom speed, kind of weft to be inserted, etc.
Though air injection angle, as determined by the
aforementioned angles o and § (FIGS. 7 and 8), tends
to be changed by increase and decrease in air pres-
sure, such change in the injection angle can be less-
ened by use of a shower-type nozzle. Because of the
reduced distance L, the nozzle 1 may be placed with
respect to a flying weft at a shorter distance thereto as
measured along the center of air jet from the nozzle,
thus permitting more effective utilization of air injec-
tion energy due to application of air jet with only alittle
dispersion. Furthermore, because the air injection
holes 2 are arranged with larger center-to-center dis-
tance x in horizontal direction X relative to the dis-
tance y in longitudinal direction Y, the velocity distrib-
ution of air flow is such that air jet can act on a wider
region of weft W along its flying direction as viewed
from the top, as shown in FIG. 2, with the result that
propulsion of air flow acting on the weft can be advan-
tageously increased. On the contrary, with the con-
ventional auxiliary nozzle 1’ having injection holes
formed generally in a circular arrangement, the veloc-
ity distribution becomes such that the air flow tends to
center on a narrower portion of the weft as shown in
FIG. 9, and, therefore, air jet from such auxiliary noz-
zle can assist the weft in flying only insufficiently.

Additionally, because the air injection holes 2 are
centered in a region having a shorter distance y along
the longitudinal direction Y of the nozzle and located
closer to the nozzle tip end, as indicated by the re-
duced distance L, the time during which all the injec-
tion holes 2 stay in a warp shed can be made longer
and air jet from the nozzle can act on the weft W for
a longer period of time, accordingly.

Itis to be understood that the present invention is
not limited to the above-described embodiment, but it
may be practiced in various modifications, as an em-
bodiment exemplified in FIGS. 4 and 5 wherein the in-

10

15

20

25

30

35

40

45

50

55

jection holes 1 are formed generally in a horizontally
elongated arrangement, i.e. the horizontal dimension
of the injection hole arrangement is greater than the
vertical dimension thereof, and the injections holes 1
are drilled punched or made with any different suitable
hole making technique, with such angles a1, a2 and
so forth that the respecive air jets issued therethrough
are directed to one specific point. Such an arrange-
ment of the injection holes 1 helps to minimize disper-
sion of the air flow from the nozzle. It is also possible
that e.g. some of the holes or all the holes of the aux-
iliary nozzle 1 form a star shape like opening, where
not all the teeths are of equal length.

According to the present invention, because the
distance from the tip end of an auxiliary nozzle to the
center of the overall arrangement of plural injection
holes can be made smaller, the distance from the noz-
zle to a weft measured along the nozzle to a weft as
measured along the center of air jet therefrom can be
shortened, thereby permitting more effective applica-
tion of air jet energy to a flying weft. Because the air
flow velocity is distributed in such away that air jet can
be applied to a wider region of weft W along its flying
direction, the propulsion of air jet acting on the weft
can be increased. Furthermore, horizontally elongat-
ed arrangement of injection holes closer to the nozzle
tip end can make it possible for the injection holes to
stay within a warp shed for a longer period of time.

To provide an auxiliary nozzle which can increase
the propulsion of air flow acting on a flying weft by in-
creasing the air flow to be distributed along the weft
flying direction.

A plurality of injection holes 2 are formed and ar-
ranged adjacently the tip end of an auxiliary nozzle 1.
The arrangement of the injection holes 2 is such that
the center-to-center distance x of the air injection
holes 2 located at opposite extremities as viewed and
measured crosswise to the longitudinal direction of
the nozzle, is greater than the center-to-center dis-
tance y of the air injection holes 2 located at opposite
extremities as viewed in longitudinal direction of the
nozzle.

DESIGNATION OF REFERENCE NUMERALS

1 Auxiliary nozzle
2 Air injection hole
W Weft yarn

Claims

1. An auxiliary nozzle (1) of plural such nozzles (1)
in an air jet loom, said auxiliary nozzles (1) being
disposed at spaced intervals along the weft in-
serting direction of the air jet loom and each of
said auxiliary nozzles (1) being formed with a
plurality of air injection holes (2) through the wall
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thereof adjacent the tip end thereof,

said auxiliary nozzle (1) being character-
ized in that the center-to-center distance (x) of air
injection holes (2) located at horizontally opposite
extremities is greater than the center-to center 5
distance (y) of air injection holes (2) located at op-
posite extremities as viewed in longitudinal direc-
tion of the nozzle (1).

An auxiliary nozzle (1) in an air jetloom, said aux- 10
iliary nozzles (1) said auxiliary nozzle (1) being
formed with a plurality of air injection holes (2)
through the wall thereof adjacent the tip end
thereof, said auxiliary nozzle (1) being character-
ized in that the center-to-center distance (x) of air 15
injection holes (2) located at opposite extremities,
as viewed and measured crosswise to the longi-
tudinal direction of the nozzle (1), is greater than
the center-to center distance (y) of air injection
holes (2) located at opposite extremities as 20
viewed in longitudinal direction of the nozzle (1).

An auxiliary nozzle (1) as claimed in claim 1 or
claim 2, where the wall between a part of adjacent

holes (2) is partly open, such adjacent holes (2) 25
thus forming one opening.

An auxiliary nozzle (1) as claimed in any of claims
1 to 3, where the holes (2) in the wall are arranged
under different angles (a4, o, oz, 0y). 30

An auxiliary nozzle (1) as claimed in claims 4
wherein each hole (2) is arranged in the wall with

such an angle (a4, oy a3, ay), that the respecive

air jets issued therethrough are focused to one 35
specific point or line.

An auxiliary nozzle (1) as claimed in claim 3,
where the total of the holes (2) form one single

star shaped opening, the so formed star shaped 40
opening having teeths of unequal length.

An air jet loom with one or more auxiliary nozzles

(1) as claimed in any of claims 1 to 6, the auxilary
nozzles (2) being disposed at spaced intervals 45
along the weft inserting direction of the air jet
loom.
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