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(54) Secondary nozzle for air-jet weaving looms

(57) A secondary nozzle for air-jet weaving looms
consists of a lengthened element inside which a cavity
for the flow of compressed air is formed, said cavity com-
municating with the outside through a port comprising

multiple tiny holes formed on a side wall of said length-
ened element, with mutually converging axes, to send a
compressed-air jet devoid of air dispersions inside the
launch channel formed in the loom reed, thereby contrib-
uting to weft transport.
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Description

[0001] The present invention relates to an improved
nozzle for air-jet weaving looms. More specifically, it re-
lates to a secondary nozzle which allows efficient weft
transport with reduced air consumption.
[0002] As is known to experts in the field, in air-jet
looms the transport of weft yarn through the shed formed
between the warp yarns is accomplished through a pneu-
matic launch system, outside the loom, and through a
subsequent system for pneumatic weft transport, which
operates throughout the loom width.
[0003] The launch system (fig. 1) generally consists of
a prenozzle/launch nozzle 1 assembly, arranged side-
ways to the loom, by which the weft yarn T is shot into
the shed through a jet of compressed air. The energy
imparted to the weft yarn by the main nozzle 1, however,
is not sufficient to allow the weft yarn to cross the whole
loom width; for this reason, inside the shed there is pro-
vided a system for pneumatic weft transport consisting
of a plurality of secondary nozzles 2 arranged at an even
distance along the shed. Such secondary nozzles blow
jets of compressed air in the direction of advancement
of the weft yarn, which jets are sufficient to impart to the
weft yarn the energy necessary to cover the entire length
through the weaving loom.
[0004] Said secondary nozzles generally consist of in-
ternally-drilled, lengthened cylindrical elements, the in-
ternal cavity of said elements being linked to a source of
compressed air. Said nozzles are secured to the weaving
loom in a position below the warp yarns and, when the
shed is open, their free end rises from the lower bed of
warp yarns and positions itself in correspondence of the
launch channel 4 formed within the loom reed. In corre-
spondence of said free end a hole is formed which con-
nects said inner cavity of said nozzle with the outside,
from which a jet of compressed air (fig. 2) hence comes
out, which is oriented in a direction substantially parallel
to the longitudinal axis of the reed launch channel. The
assembly of the jets of compressed air blown out by the
series of secondary nozzles thereby determines a con-
tinuous airflow inside channel 4 of the reed which allows
correct advancement of the weft yarn through the loom.
[0005] To obtain improved restraint of the air jets blown
out by the secondary nozzles inside the launch channel,
and hence increased working efficiency of the same, it
is already known to manufacture the compressed-air exit
port of the secondary nozzles 2 through a plurality of
small-diameter holes (normally 19 small holes), symmet-
rically arranged in circular arrays (rosette) (fig. 3), rather
than through a single hole, as was traditionally the case.
Such arrangement allows to obtain an air jet with a small-
er dispersion of air outside launch channel 4 of reed 5.
However, even taking into account this improvement, the
consumption of compressed air required to feed the sec-
ondary nozzles is positively high and contributes remark-
ably to the loom running costs, especially in countries
where the power cost is very high, such as in Europe, for

example.
[0006] It is hence an object of the present invention to
provide an improved nozzle for air-jet weaving looms,
capable of allowing - without affecting the efficiency of
weft yarn transport - a noticeable reduction of air con-
sumption on the part of the weaving loom and hence a
substantial reduction of the running costs of the same.
[0007] According to the present invention, such object
is achieved through a secondary nozzle for air-jet weav-
ing looms, of the type consisting of a lengthened element
inside which a cavity for the flow of compressed air is
formed, said cavity communicating with the outside
through a port comprising one or more holes formed on
a side wall of said lengthened element, characterised in
that said port is formed by a plurality of tiny holes having
mutually converging axes.
[0008] Further features and details of the present in-
vention will in any case be more evident from the following
description of a preferred embodiment of the same, illus-
trated in the accompanying drawings wherein:

fig. 1 is an elevation side diagrammatic view of the
insertion area of an air-jet weaving loom in which the
positions of the main launch nozzle and of the sec-
ondary nozzles are shown;
fig. 2A and 2B are two elevation side diagrammatic
views, according to two orthogonal planes, of a sec-
ondary nozzle of a known type with a single-hole exit
port;
fig. 3 is a similar view to fig. 2 showing a secondary
nozzle of a known type with an exit port having co-
axial multiple holes;
fig. 4 is an elevation side view of a secondary nozzle
according to the present invention, which shows the
converging airflow coming out of the nozzle; and
fig. 5 is a section view of the nozzle of fig. 4, according
to line A-A of said drawing.

[0009] As already mentioned in the preliminary re-
marks of the present description, in the art secondary
nozzles for the transport of the weft yarn throughout the
loom width are known, wherein the compressed-air exit
port is manufactured in the shape of a plurality of holes,
generally arranged in a rosette array with a symmetrical-
ly-centred arrangement.
[0010] This arrangement of the compressed-air exit
port has been suggested to reduce the phenomenon of
the dispersion of compressed air outside the launch
channel 4 formed in the reed, which air is of course of no
use for weft transport, but contributes instead of course
to the needless increase of power costs related to air
compression.
[0011] This solution, however, has not fully delivered
the hoped-for results, so that still today single-hole and
multiple-hole secondary nozzles are used interchange-
ably in weaving mills. Such unsatisfactory results prob-
ably depend on the fact that dispersion of compressed
air outside the launch channel is essentially due to the
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fact that the compressed-air jet coming out of the sec-
ondary-nozzle port does not take up a cylindrical shape,
but rather a conical one, the angle of which is the more
open, the smaller the through hole and the higher the air
pressure. Changing from a single-hole port to a multi-
ple-hole port, a first positive effect is hence obtained due
to the fact that the air jets coming out of the individual
holes have a smaller diameter and increased speed, so
that their directional ability is improved; there is also a
second positive effect due to the fact that conical air dis-
persions of the jets coming out of the holes arranged in
the inner part of the rosette tend to interfere with each
other forming a more concentrated flow; however, there
is also a negative effect due to the fact that the conical
shape of the jets coming out of the holes arranged on
the outer edge of the rosette has a larger angle, and
hence greater dispersion, due to the small size of the
holes. The overall effect of this hole distribution does
hence not produce effects as positive as might have been
expected.
[0012] According to the fundamental idea of the
present invention, it is proposed to overcome this draw-
back of known secondary nozzles by changing the incli-
nation of the axes of the tiny holes of a multiple-hole
secondary nozzle, with respect of the perfectly-parallel
condition which has always been used in the prior art up
until today. In particular, and as is clearly shown in figures
4 and 5, the axes of the tiny holes arranged in a rosette
array are formed with mutually converging inclinations,
with respect of the axis of the central tiny hole of the
rosette, preferably so as to converge into a single point
which, when the secondary nozzle is mounted on the
weaving loom, arranges itself in an area inside launch
channel 4. Preferably, the convergence angle of the axes
of the outer tiny holes of the rosette is of a similar value
to half the opening angle of the exit cone of the com-
pressed-air jets, so as to reduce or completely eliminate
dispersion of compressed air due to the jets coming out
of the outer holes of the rosette.
[0013] The first practical experimental applications of
secondary jets with ports having converging-axes multi-
ple holes according to the teachings of the present in-
vention have given very interesting results concerning
the possibility of effectively and safely guiding the weft
yarn, even using compressed-air pressure values much
lower than those employed in the prior art. By providing
weaving looms with this type of secondary nozzles, it is
hence possible to achieve a remarkable reduction of
power consumption due to air compression, thereby fully
achieving the object of the present invention.
[0014] The experimental tests carried out have shown
in particular that the best results can be obtained with an
inclination angle of the outer holes of the rosette com-
prised between 0,3° and 1°, which means that the con-
vergence point of the different jets is located at a distance
between 150 and 60 mm from the nozzle. Finally, the tiny
holes of said port preferably have a diameter comprised
between 100 and 400 Pm.

[0015] Furthermore, the manufacture of the nozzle ac-
cording to the present invention does not show any par-
ticular complication compared to the current manufactur-
ing techniques of traditional multiple-hole nozzles. The
technology used for drilling the holes is in fact still spark
erosion, in which, however, the device is programmed
so as to drill the holes at different inclinations, and then
obtain the desired convergence effect. Please notice, in
this respect, that the inclination of the different holes of
the rosette is such that the beam of the axes of the holes
is suitably biased laterally, as shown in fig. 4 and 5, so
that the convergence point of the axes of the different
holes when the secondary nozzle is mounted on the
weaving loom, is located within launch channel 4.
[0016] The present invention has been described with
reference to a preferred embodiment thereof, to which
of course a number of minor changes can be made by
an expert in the field without departing from the scope of
protection of the invention, which is defined exclusively
by the definitions contained in the accompanying claims.

Claims

1. Secondary nozzle for air-jet weaving looms, of the
type consisting of a lengthened element inside which
a cavity for the flow of compressed air is formed, said
cavity communicating with the outside through a port
comprising one or more holes formed on a side wall
of said lengthened element to send a com-
pressed-air jet into the launch channel formed in the
loom reed, thereby contributing to weft transport,
characterised in that said port is formed by a plu-
rality of tiny holes having mutually converging axes.

2. Nozzle as claimed in claim in 1), wherein the axes
of said tiny holes converge into a single point.

3. Nozzle as claimed in claim 2), wherein the converg-
ing point of said axes, when the nozzle is mounted
on the weaving loom, is located inside said launch
channel formed in the loom reed.

4. Nozzle as claimed in claim 2), wherein the angle
formed by the axes of the tiny holes arranged outside
the rosette, with respect of the axis of the central
hole of the rosette is comprised between 0,3° and 1°.

5. Nozzle as claimed in claim 2), wherein the distance
between the convergence point of said axes and said
multiple-hole port is comprised between 60 and 150
mm.

6. Nozzle as claimed in claim 2), wherein the tiny holes
of said port have a diameter comprised between 100
and 400 Pm.
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