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@ Method for removing a faulty weft thread from the shed on a weaving machine, and a weaving

machine which uses this method.

@ Method for removing a faulty weift thread from
the shed on a weaving machine, in which an attempt
is made to separate a faulty weft section (24) from
the cloth fell (8) by inserting a new weft thread (2) in
the form of a loop (27) and then remove it from the
shed (11) at the receiving side (16) of the shed (14),
with the characteristic that this method consists es-
sentially of detecting whether this weft section (24)
has indeed been removed, and if this does not
appear to be the case, successively removing the
newly-inserted weft thread (2) from the picking or
inserting side (13) of the shed (11), and drawing free
the tangled, faulty weft section (24) from the picking
side (13) of the shed (11), thus removing this section
from the shed (11).
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Method for removing a faulty weft thread from the shed on a weaving machine, and a weaving machine
which uses this method

This invention concerns a method for removing
a faulty weft thread from the shed on a weaving
machine, and also a weaving machine which uses
this method. In particular, the invention concerns a
method for separating weft threads which are fan-
gled in the warp threads and removing them from
the shed.

Dutich patent application No. 86.02191 made
by the present applicant describes a method for
separating a beaten-up weft thread from the fell
line and removing it from the shed. in this known
method, the faulty weft section is not cut free from
the weft supply, so that when a new length of weft
thread is inserted the faulty weft section forms a
loop which moves towards the end of the shed.

This method has the disadvantage that it is not
suitable for separating faulty weft sections which
for some reason or other have become caught up
at the fell line, for example by becoming entangled
in the warp threads. This is because by introducing
a new length of weft thread only a very smali
tractive force can be exerted on the faulty weft
section, and this force is insufficient to remove a
weft thread which has become entangled in the
warp threads. Furthermore, in most cases formation
of a loop results in the tangled thread becoming
even more firmly entangled.

The present invention has as its object a meth-
od and a weaving machine which uses this method,
which provides a sysiematic solution to said dis-
advantage.

For this purpose, the method according to the
invention for removing a faulty wetft thread from the
shed on a weaving machine, in which an attempt is
made to separate the faulty weft section from the
fell line by inserting a new weft thread in the form
of a loop and then removing it from the shed at the
receiving side of the shed, consists essentially of
detecting whether the weft section has indeed been
removed, and, if this does not appear to be the
case, successively removing the newly inserted
weft thread, from the picking or inserting side of
the shed, drawing free the faulty, tangled weft
section from the picking side of the shed, and so
removing this section from the shed. It is clear that,
in the case where a weft thread has become entan-
gled by its free end, by inserting a new weft thread
in the form of a loop said faulty weft thread lies
free in the shed along its whole length, apart from
the tangled end. This offers the advantage that it is
no longer necessary to draw free the whole section
of thread, but only its tangled end.

In order to explain the characteristics of the
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invention, by way of example only and without
being limitative in any way, the following preferred
embodiments are described with reference to the
accompanying drawings, where:

- fig. 1 shows the weft insertion mechanism
of a weaving machine according to the invention, in
which there is a fauity weft thread;

- figs. 2 and 3 show schematically the steps,
for the same weft insertion mechanism, in which a
faulty weft section is removed from the shed by
inserting a new weft thread;

- figs. 4 to 6 show, for the same weft inser-
tion mechanism, the steps of the method according
{o the present invention;

- fig. 7 shows a variant of the weft insertion
mechanism in fig. 1.

Fig. 1 shows a weft insertion mechanism of a
weaving machine according to the present inven-
tion. The conventional slements and components to
be found in such a weft insertion mechanism are,
as is commonly known, a yarn package 1, the weft
thread 2 drawn from the yarn package, a weft
accumulator mechanism such as e.g. a prewinder
3. insertion devices such as e.g. a main nozzle 4
and relay nozzles 5, the woven cloth 8, the warp
threads 7, the cloth feli or fell line 8, the reed 9, the
weft detector 10, the shed 11 and a cutting device
12 which operates on the weft thread 2 at the
picking side 13 of the shed 11.

In the present invention, use is made of a
thread reversing device 14 which is mounted at the
picking side 13 of the shed 11 and which can be
presented {o the weft thread 2. This thread revers-
ing device 14 consists of a winder which has a
number of pins or fingers 15, for instance around
the circumference of a circle, so that when it is
turned the thread is wound up.

Another important characteristic of the inven-
tion consists of a special detection device 17 which
is mounted at the receiving side 16 of the shed 11,
and which, as is explained in greater detail below,
can differentiate between a section of thread com-
ing directly from the main nozzle 4 and a thread
section coming from the direction of the fell line 8.

As shown in the figures, this detection device
17 consists preferrably of a nozzle (18), for exam-
ple a suction nozzie in the form of a flattened pipe,
with a thread detector 20 on the side 19 nearest
the cloth fell 8, while mounted centrally in the
nozzle 18 there should preferrably be a blower
nozzle 21.

Mounted behind the first thread detector 20
there should preferrably be a second thread detec-
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tor 22. Detector 20 serves to detect a thread 2
coming from the cloth fell 8, while detector 22
serves to detect a thread coming from the main
nozzle 4.

Here it should be noted that if the suction force
of suction nozzle 18 is sufficiently great, then the
blower nozzle 21 is not necessary. Conversely, the
suction nozzle can be dispensed with and only a
pipe with a biower nozzle 23 used. It should also
be noted that the detectors 20 and 22 may or may
not each be formed by two components mounted
diametrically opposite each other (as shown for
detector 22), where these two-component detectors
can be mounted horizontally and vertically in any
plane.

The method by which a mechanism such as
described above works is essentially as follows.

In the example shown in fig. 1, a break 23 has
occurred in the weft thread 2 which has already
been beaten up. In the shed there are thus two
faulty weft sections, 24 and 25 respectively. The
presence of a faulty weft section 25 can in this
case be detected by the fact that the end 26 of the
weft section 25 reaches to at least one of the
above-mentioned thread detectors 20-22.

Removal of the faulty weft section 25 can in
this case be carried out as described in Dutch
patent application No. 86.02 827 made by the
present applicant, in which the weft section con-
cerned 25, as shown by the dotted line in fig. 1,
can be separated and in this case evacuated by
means of the suction nozzle 18.

The first faulty wefi section 24 can, as de-
scribed in Dutch patent application No. 86.02 191
made by the present applicant and as shown in fig.
2, be separated from the cloth fell 8 and removed
from the shed in the form of a loop 27 by inserting
a new length of weft thread 2 into the shed.

From fig. 2 it is clear that the detection device
17, in particualr the thread detector 20, detects the
section of thread 28 coming from the cloth fell 8,
but not necessarily the section of thread 29 coming
directly from the main nozzie 4.

If the procedure for removing the faulty weft
section 24 is carried out correctly, then obviously
after a short space of time the thread detecior 20
will not detect a thread any more, as shown in fig.
3. At that moment the cutting device 12 can op-
erate so that the weft section 2, present in the shed
11 and extending into the nozzle 18 and beyond, is
cut and removed. In this case detector 20 checks
whether the weft thread section 24 has in fact been
removed. The weaving machine can then be re-
staried.

A very important characteristic of the invention
is illustrated in figs. 4 to 6, which show a method
for removing the above-mentioned faulty weft sec-
tion 24 from the shed if for any reason it should be
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come caught or tangled in the shed 11 at a particu-
lar point 30, for instance between the warp threads
7. In such a case a new wefi thread inserted in the
form of a loop 27 cannot exert sufficient tractive
force to pull the faulty weft section 24 free. The
result is that after a certain new length of weft
thread has been inserted, or after a certain time
interval, thread detector 20 still detects a thread,
thus indicating that the weft section concerned 24
has not come free.

In such a case according to the invention the
thread reversing device 14 is activated.

As shown in fig. 5, at that moment the winding
device 14 is presented at the picking side 13 to the
weft thread 2, the newly-inserted weft thread is
wound up, the tangle is freed and the faulty weft
section 24 is removed from the shed. Obviously in
this case both the weft thread 2 from the shed 11
and the weft thread from the prewinder are wound
up, so that the prewinder 3 must provide for a
number of turns being released.

Finally, as shown in fig. 6, the weft thread 2 is
cut, in this case behind the main nozzle 4, and
then the extracted, wound-up length of thread 31 is
evacuated.

Fig. 7 shows a variant of the thread reversing
device, which in this case consists of a reversing
nozzle 32 mounted before the main nozzle 4, by
means of which the faulty weft section 24 can be
removed.

Clearly, the reversing nozzle 32 can also be
used in combination with the above-mentioned re-
versing winder 14, in which case the reversing
nozzle 32 ensures that the faulty weft section 24 is
partly exiracted, so forming a ceriain reserve 33,
after which the reversing winder 14 operates and
winds a few turns. Since there is a thread reserve
33, in this case no turns have to taken from the
prewinder while the reversing winder 14 is operat-
ing, and clip 34 can be closed. After the reversing
winder 14 has made a few turns, the weft thread 2
can be cut by the cutting device 12 and the rest of
the faulty weft section 24 can be wound up and
drawn free.

If a mechanism 35 for measuring the thread
tension is added, then the thread reversing device
14 or 32 can be deactivated whenever the tension
rises above a set threshold. This offers the advan-
tage that the tractive force exerted on the weft
thread is set according to the breaking strength of
the thread 2, thus making it unlikely that the faulty
weft section 24 will break. If the thread still does
not come free at the maximum set tension, a signal
can be given so that the weaver can intervene
manually.

Clearly, the sequence in which the various ac-
tions involved in removing the thread are carried
out must be determined by a control unit 36 or
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suchlike, which interprets the signais from the de-
tectors 20, 22 and 35 and controls the operation of
all the above-mentioned mechanisms. For this pur-
pose, during the execution of the method the in-
formation from these detectors can for example be
stored in a memory and/or passed on directly to
the control unit.

The present invention is in no way limited to
the embodiments described and shown in the
drawings; on the contrary, such a weaving machine
provided with the above-mentioned weft insertion
mechanism, as well as the above-mentioned meth-
od, can be made in various variants while still
remaining within the scope of the invention.

Claims

1. Method for removing a faulty weft thread
from the shed on a weaving machine, in which an
attempt is made to separate a faulty weft section
(24) from the cloth feil (8) by inserting a new weft
thread (2) in the form of a loop {27) and then
remove it from the shed (11) at the receiving side
(16) of the shed (11), with the characteristic that
this method consists essentially of detecting wheth-
er this weft section (24) has indeed been removed,
and if this does not appear to be the case, succes-
sively removing the newly-inserted weft thread (2)
from the picking or inserting side (13) of the shed
(11), and drawing free the tangled, faulty weft sec-
tion (24) from the picking side (13) of the shed
(11), thus removing this section (24) from the shed
(11).

2. Method as in claim 1, with the characteristic
that in order to determine whether the weft thread
concerned (24) has indeed been freed, the above-
mentioned detection is carried out by drawing the
weft thread (2), respectively the faulty weft section
(24), up into a nozzle (18) which is mounted at the
receiving side (18) of the shed (11) and which
contains a thread detector (20), such that a continu-
ous signal from the detector (20) indicates that said
faulty weft section (24) has not come free.

3. Method as in claim 1 or 2, with the char-
acteristic that drawing free the weft thread (2),
respectively the faulty weft section {24), from the
shed (11) at the receiving side (13) is done by
means of a thread reversing device (14, 32) which
can operate on the weft thread (2).

4. Method as in claim 3, with the characteristic
that while the weft thread is being drawn free, the
thread tension is measured by a detector (35).

5. Method as in claim 4, with the characteristic
that while the weft thread is being drawn free, the
thread tension is monitored so that the automatic
extraction procedure is haited as soon as the maxi-
mum setiing is reached.
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6. Method as in claim 3, with the characteristic
that use is made of a thread reversing device
consisting of a winding device (14) which is pre-
sented between the main nozzle (4) of the weaving
machine and the picking side (13) of the shed (11).

7. Method as in claim 3, with the characteristic
that the thread reversing device consists of a re-
versing nozzle (32) mounted before the main noz-
zle (4) and which is activated during extraction of a
weft thread.

8. Weaving machine which uses the method
according one of the above claims, with the char-
acteristic that it has a weft insertion mechanism
with a thread reversing device (14, 32) at the
picking side (13) of the shed (11), while at the
receiving side (16) is mounted a detection mecha-
nism (17) which can differentiate between respec-
tively the section of weft thread (29) leading di-
rectly through the shed (11) from the picking side
(13) and a thread section (28) oriented towards the
cloth fell (8).

9. Weaving machine as in claim 8, with the
characteristic that the detection mechanism (17)
consists of a suction nozzle (18).

10. Weaving machine as in claim 8, with the
characteristic that the above-mentioned detection
mechanism (17) consists essentially of a combina-
tion of a suction nozzle (18) and a thread detector
{(20) mounted on the wall (19) of the suction nozzle
(18).

11. Weaving machine as in claim 8, with the
characteristic that the above-mentioned detection
mechanism consists of a combination of a suction
nozzle (18) with a first (20) thread detector moun-
ted on the wall (19) of the suction aperture and a
second thread detector (22).

12. Weaving machine as in claim 8, with the
characteristic that the above-mentioned detection
mechanism (17) consists essentially of a combina-
tion of a suction nozzle (18), a thread detector (20)
mounted on the wall (19) of the suction nozzle (18)
and a blower (21) mounted centrally in the suction
nozzlere (18).

13. Weaving machine as in claim 8, with the
characteristic that the above-mentioned detection
mechanism (17) consists essentially of a combina-
tion of a suction nozzie (18) with a first thread
detector (20) mounted on the wall (19) of the suc-
tion nozzle (18) and a second (22) thread detector.

14. Weaving machine as in claim 8, with the
characteristic that in addition to the detsction
mechanism (17) mounted beside the receiving
side, there is also a mechanism (35) at the picking
side, for measuring the thread tension while a weft
thread is being drawn free, and that there is a
control unit (36) which determines the thread re-
moval actions to be taken on the basis of the
signals from all the detection mechanisms (17, 35).
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15. Weaving machine as in claim 14, with the
characteristic that the above-mentioned signals are
stored in a memory, in order for them to be passed
on to a processing unit.
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