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[57] ABSTRACT

A method and apparatus for transporting a weft thread
through a weaving shed, by discharging a plurality of
aligned jets of transport fluid at points spaced along the
shed, the jets being energized successively, in time with
the advancement of the leading end of the weft thread,
to cause the jets to entrain the leading end of the weft
thread progressively and thereby draw the weft thread

through the shed.

12 Claims, 1 Drawing Sheet
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METHOD FOR TRANSPORTING A WEFT
THREAD THROUGH A WEAVING SHED AND A
LOOM FOR PERFORMING SAID METHOD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

The invention relates to a method for inserting a weft
thread into a weaving shed using a plurality of jet noz-
zles for supplying a transport fluid arranged spaced
along the width of the shed. The invention also relates
to a loom of the type in which the wefts are transported
through the shed by means of a plurality of jet nozzles
for supplying transport fluid arranged spaced along the
width of the shed.

Various weaving defects have been found to result in
looms of the said type from the conduct of the wefts
during their transport through the shed. Among them
are weaving defects resulting from the tendency of the
wefts to lodge themselves in the boundary layer sur-
rounding each jet cone issued by each separate jet noz-
zle. Further by all kinds of causes e.g. by cushion build-
ing of the transport fluid in the shed, deviations of the
wefts may occur whereby the above mentioned weav-
ing defects may be originated.

SUMMARY OF THE INVENTION

The present invention aims at contributing to avoid-
ing the above mentioned weaving defects and the inven-
tion is directed to an improvement in the eheérgy trans-
mission from the transport fluid to the thread moving
through the shed.

Extensive experiments have shown that the energy
transmission from a conical or differently shaped jet 1s
greatest during the period in which the jet cone is ad-
justing itself and therefore during a period in which the
forming of the boundary layer is still in full swing.
Where the nature of the jet cone varies less in function
of time the energy transmission and therefore the force
applied to the thread becomes smaller.

Using this principle the invention proposes to ener-
gize the jet nozzles successively or in successive groups
in time with the advancement of the leading end of a
weft thread through the shed. It appears that the energy
transmission is improved thereby in such a way that the
increased force acting upon front thread end which
force under the improved circumstances acts continu-
ously on said thread end is already able by itself to cause
the weft to be transported through the shed at the de-
sired high velocity. Therefore according to a further
feature of the invention the supply of the transport fluid
to each jet nozzle or to each group of jet nozzles respec-
tively is interrupted or at least decreased as soon as the
weft has arrived in the influence area of the next jet
nozzle or the next group of jet nozzles respectively. Not
only is the total consumption of transport fluid by the
different jet nozzles thus reduced to a fraction of the
consumption as heretofore present in looms of the type
mentioned, but the weft also tends to proceed according
to a more tautly extending path than if the jet nozzles or
groups of jet nozzles already passed by the front end of
the thread would continue to inject fluid and thereby
would continue to act on intermediately situated points
of the thread. Further said interruption of the supply to
the jet nozzles opens the possibility of applying higher
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pressures, at least in the jet nozzles arranged at the
entrance of the shed, than heretofore was acceptable in
view of the danger of saturation of the shed and the
possibility of cushion building.

Preferably the supply of the transport fluid to a jet
nozzle or to a group of jet nozzles is opened before the
supply of the preceding jet nozzle or the preceding
group of jet nozzles is terminated or reduced in order to
obtain a certain overlap by which any variations in the
point of time in which the thread is launched by the
launching device of the loom are compensated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a weaving shed with
a plurality of schematically shown jet nozzles therein;

FIG. 2 shows a diagram in which the air consumption
during a weaving cycle is registered and

FIG. 3 shows a simplified scheme for controlling the
supply to the successive jet nozzles.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows schematically an arrangement known
per se of a plurality of jet nozzles 1-6 which at least
with their outflow openings extend into the shed out-
lined by the upper warp sheet 7, the under warp sheet 8
and the reed 9. The jet nozzles 1-6 serve to transport
the weft 11 launched at 10 in the direction of the arrow
1 through the shed shown whereafter the reed 9 is
moved in the direction of the arrow 11 in order to beat
up into the cloth the weft inserted in this way.

As shown in FIG. 1, the jet nozzles 1-6 are spaced
from one another and are aligned and arranged to dis-
charge a transport fluid in the same direction to trans-
port the weft thread 11. Each of the jet nozzles 1-6 may
be constructed and mounted in a conventional manner,
for example as shown in U.S. Pat. No. 3,465,791. For
the transport of the weft 11 through the shed first the
supply of the transport fluid, e.g. air, to the first jet
nozzle 1 is opened, which jet nozzle thereby injects a
conical jet of the transport fluid in the transport direc-
tion into the shed which jet takes along the weft 11 from
the point 10 in its path in the direction of the next jet
nozzle 2. It has been established that the weft 11 then
lodges or “nestles” itself in the boundary layer forming
around the conical core of the jet. Now the supply of
the transport fluid to the jet nozzle 1 is continued up to
a point in the weaving cycle just beyond the point at
which the supply of the transport fluid to the second jet
nozzle 2 is opened. The weft 11 is thereby taken over by
the jet issuing from the jet nozzle 2 and taken along by
the boundary layer forming around said jet in the direc-
tion of the third jet nozzle 3. The energization of the jet
nozzle 2 is continued for a short time interval after the
supply of the transport fluid to the third jet nozzle 3 1s
opened in order to thereby assure that the weft 11 1s
with certainty taken over by the jet issuing from the
third jet nozzle 3. The jet issuing from the first jet noz-
zle 1 has been interrupted at that moment for a “long”
time already.

FIG. 1 shows an instantaneous picture of the weft 11
during its transport through the shed. Especially this
instantaneous picture relates to a point of time at which
only the third jet nozzle 3 is operative and the front end
of the weft 11 is moving in the direction of the jet nozzle
4 carried by the boundary layer around the conical jet
issuing from the jet nozzle 3. At that point of time the
previously actuated jet nozzles 1 and 2 have already
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been switched off, whereas the supply of transport fluid
to the jet nozzles 4, 5 and 6 situated further 1in the weft
direction has still to take place. The weft 11 extends
from the launching point 10 to the origin of the trans-
port jet issuing from the jet nozzle 3 at the considered
point of time, according to a substantially straight line
and extends from the said third jet origin according to a
generatrix of the jet cone. Instead of the said straight
course of the weft between the point 10 and the jet
nozzle 3 a more serrated or sawtoothed course of the
weft would be obtained, if the nozzles 1 and 2 would
still be operating at the considered moment.

With the method according to the invention the weft
11 will therefore move along a more tautly extending
path through the shed and therefore the possibility of
contact with the upper warp sheet 7, the under warp
sheet 8 or the reed 9 will be very small whereby the
possibility is obtained to reduce the shed height corre-
spondingly.

It may be seen from the diagram of FIG. 2 what the
air consumption is when applying the method accord-
ing to the invention compared with the air consumption
with the method applied heretofore. On the abscissa
220° of a weaving cycle of 360° have been drafted. In
the first half of the weaving cycle from 0°-180° the
transport of the thread 11 from the launching point 10
to the opposite side of the shed takes place, whereas in
the second half of the weaving cycle, from 180°-360°,
the reed 9 beats the inserted thread up into the cloth and
returns to its starting position according to the drawing.
FI1G. 2 shows that the energizing of the jet nozzle 1
starts at 0° and ends at 33°, whereas the energizing of
the second jet nozzle 2 starts at 30° and ends at 63° and
so on. In the embodiment shown an overlap of 3° occurs
between each two successive transport jets. The last jet
nozzle 6 stays energized during 40° in the second half of
the weaving cycle in order to keep the inserted weft
taut during the beat up movement of the reed. The sum
of the hatched areas in FIG. 2 is a measure for the air
consumption during the weaving cycle. This air con-
sumption has to be compared with the air consumption
In a method in which all jet nozzles are supplied at the
same time and during an equally long interval, which
last mentioned air consumption may be reproduced by
the area of the rectangle limited by the abscissa, the
ordinate and the lines 13 and 14.

For the control of the supply of transport fluid to the
successive jet nozzles 1-6 use may be made of separate
valves inserted in the supply lines to the various jet
nozzles which valves may be actuated by cams,
mounted in phase-shifted relation on a common control
shaft. Another control mechanism allowing higher
weaving velocities is schematically shown in FIG. 3.
Hereby a single control cam 15 is used which is driven
by the operating mechanism of the loom so that it ro-
tates once for each stroke of the reed 9. With each
rotation of the cam 185, a weft thread 11 is launched into
the shed as the cam 18 acts to keep open a valve pin 16
In a pulot air conduit 17 during a time interval corre-
sponding to the supply time of the jet nozzle 1, in order
to shift a control slide 18 against the action of a return
spring 19, in a valve which belongs to the first jet nozzle
1 or to a first group of jet nozzles, to a position in which
the jet nozzle 1 is in communication with a source 20 of
transport fluid under pressure. At the same time the
control slide 18 forms part of a pilot mechanism which
connects the valve which supplies the jet nozzle 1 to the
valve which supplies the jet nozzle 2. This pilot mecha-
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nmism includes a conduit 22 and operates, during the
period of energization of the jet nozzle 1, to connect the
source 20 with a control slide 21 belonging to the sec-
ond jet nozzle 2 or to a second group of jet nozzles. The
conduit 22 between the control slide 18 and the control
slide 21 is such that the pressure signal transmitted by
the conduit 22 reaches the control slide 21 with a retar-
dation corresponding to the desired time interval be-
tween the start of operation of the control slide 18 and
the start of operation of the control slide 21. The con-
trol slide 21 will therefore connect the source 20 with
the second jet nozzle 2 or the second group of jet noz-
zles only at a moment at which the first control slide 18
under the influence of the return spring 19 is about to
return to its deenergized closed position. As indicated in
FIG. 3, the control slide for each valve is connected to
the succeeding control slide, to provide pilot mecha-
nism which connects each succeeding valve to the pre-
ceding valve and which causes each valve to open mo-
mentarily, after the opening of a preceding valve. In this
way, the mechanism illustrated in FIG. 3 causes each of
the valves to be energized for the proper interval and in
the proper sequence as shown in FIG. 2. It is clear that
in this way a great many control slides, each belonging
to a jet nozzle or a group of jet nozzles, may be placed
In series.

It 1s to be noted that the supply of the transport fluid
to the separate jet nozzles during the energization need
not be constant, but may e.g. also be pulsating.

I claim:

1. A method of transporting a weft thread through a
weaving shed by discharging only a [plurality} single

' row of aligned jets of transport fluid at-points spaced
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along the interior of the shed, wherein the improvement
comprises the steps of energizing the jets successively,
in time with the advancement of the leading end of the
weft thread, to cause the jets to entrain the leading end
of the weft thread progressively and thereby draw the
weft thread through the shed.

2. A method according to claim 1 comprising the
steps of progressively reducing the amount of fluid
discharged in the jets so that the flow of fluid in each jet
1s reduced as the leading end of the weft thread ap-
proaches a succeeding jet.

3. A method according to claim 2 wherein the reduc-
tion in the amount of fluid discharged in each jet is
performed after a succeeding jet has been energized.

4. A method of transporting a weft thread through a
weaving shed by discharging only a [plurality] single
row of aligned jets of transport fluid at points spaced
along the interior of the shed, wherein the improvement
comprises the steps of progressively reducing the
amount of fluid discharged in the jets so that the flow of
fluid in each jet is reduced as the leading end of the weft
thread approaches a succeeding jet.

3. Apparatus for transporting a weft thread through a
weaving shed, including only a [plurality] single row of
spaced aligned nozzles arranged in the interior of the
shed to discharge a transport fluid in the same direction
to transport a weft thread, wherein the improvement
comprises mechanism which energizes the nozzles suc-
cessively, in time with the advancement of the leading
end of the weft thread, to cause the resulting jets to
entrain the leading end of the weft thread progressively
and thereby draw the weft thread through the shed.

6. Apparatus according to claim 5 wherein the im-
provement comprises mechanism which energizes the
nozzles successively, in time with the advancement of
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the leading end of the weft thread, to cause the resulting
jets to entrain the leading end of the weft thread pro-
gressively and thereby draw the weft thread through
the shed and which progressively reduces the amount
of fluid discharged from the nozzles so that the flow of
fluid from each nozzle is reduced as the leading end of
the weft thread approaches a succeeding nozzle.

7. Apparatus [according to claim 6] for transporting
a weft thread through a weaving shed, including a plurality
of spaced aligned nozzles arranged to discharge a transport
fluid in the same direction to transport a weft thread,
wherein the improvement comprises mechanism which
energizes the nozzles successively, in time with the advance-
ment of the leading end of the weft thread, to cause the
resulting jets to entrain the leading end of the weft thread
progressively and thereby draw the weft thread through the
shed and which progressively reduces the amount of fluid
discharged from the nozzles so that the flow of fluid from
each nozzle is reduced as the leading end of the weft thread
approaches a succeeding nozzle, and wherein the mecha-
nism which energizes the nozzles comprises a source for
supplying a transport fluid under pressure, a valve
which connects each of the nozzles to such source, and
pilot mechanism which connects each valve after the
first valve to the valve for a preceding nozzle and
which causes each valve to open momentarily, after the
opening of the valve for such preceding nozzle.

8. Apparatus for transporting a weft thread through a
weaving shed, including only a [plurality ] single row of
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ment comprises mechanism which progressively re-
duces the amount of fluid discharged from the nozzles
so that the flow of fluid from each nozzle is reduced as
the leading end of the weft thread approaches a suc-
ceeding nozzle.

9. Apparatus according to claim 6 wherein said nozzles
are energized in successive groups and wherein a reduction
in the amount of fluid discharged in each group of nozzles
is performed after a succeeding group of nozzles has been
energized.

10. A method of transporting a weft thread through a
weaving shed by discharging, at points spaced along the
interior of the shed, the jets of only a single row of aligned

jets each directing a stream of air in a direction to convey

a weft across the interior of the shed, wherein the improve-
ment comprises the steps of energizing the jets successively
in time with the advancement of the leading end of the weft
thread to cause the jets progressively to entrain the leading
end of the weft thread and thereby draw the weft thread
through the shed and of progressively reducing the amount
of air discharged in the jets so that the flow of air in each
jet is reduced as the leading end of the weft thread ap-
proaches a succeeding jet which has been energized.

11. A method according to claim 10 wherein the flow of
fluid in a group of jets is reduced as the leading end of the
weft thread approaches a succeeding group of jets.

12. A method according to claim 10 wherein the jets are
energized in successive groups and wherein a reduction in
the amount of fluid discharged in each group of jets is

spaced aligned nozzles in the interior of the shed ar- 30 performed after a succeeding group of jets has been ener-

ranged to discharge a transport fluid in the same direc-
tion to transport a weft thread, wherein the improve-
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gized.
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