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(57)  The invention relates to a detection system (1)
for detecting and avoiding knots and/or irregularities in
weft yarns (10) when weaving a fabric on a weaving ma-
chine (20), where the knot and/or the irregularity may
be manually removed by stopping the weaving machine
or may be automatically removed by having a colour se-
lector stop, and the detection system (1) being provided
with one or several knot detectors (4) to detect the knots
and the irregularities of the weft yams (10) and which is
provided, when detecting a knot and/or an irregularity of

the weft yarn (10), to determine the length of the weft
yarn (L;) between the knot and/or the irregularity and the
weaving machine and provided to activate the weaving
machine (20) to continue its weaving operation until the
moment that the length of the weft yarn (L;) between the
knot and/or the irregularity and the fabric equals the
width of the fabric, and at that moment, to send a signal
to the weaving machine (20) in order to stop the weaving
machine or the colour selector in order to remove the

knot and/or the irregularity manually, respectively auto-
matically.
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Description

[0001] The invention relates to a detection system for
detecting and avoiding knots and/or irregularities in weft
yarns when weaving a fabric on a weaving machine,
where the knot and/or the irregularity may be manually
removed by stopping the weaving machine or may be
automatically removed by having a colour selector stop.
[0002] The problem when weaving fabrics where use
is made of textile yarns, is that knots and/or irregularities
of the textile yams may cause them to become visible
in the fabric. These fabrics then will be of a lesser quality,
because of which they will be considered to be second
choice fabrics. In order to produce a quality fabric, weft
lengths which are free of knots have to be used.
[0003] The problem of knots and/or irregularities is al-
ready referred to in BE 1 007 850. In there, a weaving
machine is described having a weft yarn supply, of the
type where each weft yarn, between successive inser-
tions, stays connected to the weft yarn and where the
weft yarn, at the beginning of its insertion, is detached
from the weft yarn by means of a weft scissors. The sup-
ply consists of at least two supply channels for the weft
yarn, comprising a supply of yarn, means of control in
order to provide a weft yarn from a specific supply chan-
nel and a control unit. The control unit is operating in
conjunction with detection means which determine
whether there is a knot or an irregularity between the
supply of yarn of a supply channel and the weft edge.
The control unit is operating in conjunction with control
means which, after the detection means have discov-
ered a knot or an irregularity of the weft yarn, will cut off
the supply channel concerned and will continue to sup-
ply weft yams by providing a weft yarn from one or sev-
eral of the other supply channels. Furthermore, the con-
trol unit is operating in conjunction with switching
means, which will determine when the knot or the irreg-
ularity of the weft yarn, situated in the disconnected sup-
ply channel, is in a position with respect to the weft scis-
sors, such that in case the weft yarn mentioned before
is detached from the weft edge by the weft scissors, the
knot or irregularity will remain connected to the weft
edge. reconnect the disconnected supply channel, after
the switching means have determined that the knot or
the irregularity is situated in the position mentioned be-
fore.

[0004] The problem with such a systemis that the weft
yam is taken along with the lost selvedge. When a knot
and/or an irregularity is for instance situated 10 m away
from the fabric, and the weaving machine is weaving 16
wefts per cm, then 16 000 wefts have to be carried out
to bridge these 10 m. When the weaving machine is op-
erating at a speed of 600 wefts per minute, then it may
take about 30 minutes before the disconnected supply
channel will be reconnected again. The result will be a
loss of yam and consequently a loss of efficiency.
[0005] The purpose of the invention is to provide a de-
tection system for detecting and avoiding knots and/or
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irregularities of weft yams when weaving a fabric on a
weaving machine which may occur in the weft yams
themselves or which my occur when binding up a new
bobbin or in case of a break of the weft yam of the bob-
bin, with a loss of weft yam as reduced as possible.
[0006] The detection system is especially useful with
chenille and other coarse yarns.

[0007] The purpose of the invention is solved by pro-
viding a detection system for detecting and avoiding
knots and/or irregularities of weft yams when weaving
a fabric on a weaving machine, where the knot and/or
the irregularity may be removed manually by stopping
the weaving machine or may be removed automatically
by means of a colour detector stop, and the detection
system being provided with one or several knot detec-
tors to detect knots and/or irregularities of the weft yams,
and which is provided to determine the length of the weft
yam between the knot and the weaving machine, when
detecting a knot and/or an irregularity, and which is pro-
vided to activate the weaving machine to continue its
weaving operation until the moment that the length of
the weft yam between the knot and/or the irregularity
and the fabric equals the width of the fabric, and at that
moment to send a signal to the weaving machine, to stop
the weaving machine or the colour selector in order to
remove the knot and/or the irregularity manually, re-
spectively or automatically.

In such a manner, the weft yarn is still incorporated into
the fabric as far as possible, before the knot and/or the
irregularity is removed from the fabric, thus reducing the
loss of yam and increasing the efficiency.

[0008] In a preferred embodiment of a detection sys-
tem according to the invention, with the weaving device
a prewinder is installed, which is provided with a winding
disk for pre-unwinding the weft yams, and the detection
system is designed to carry out a learning phase, in
which the maximum number of windings (N) which are
wound on the winding disk, are counted.

[0009] Preferably, the detection system is thereby
provided with a sensor to count the maximum number
of windings (N) on the winding disk during the learning
phase.

[0010] Preferably, the said sensor, is an existing sen-
sor on the winding disk which normally serves to check
whether the motor of the prewinder is running or not.
[0011] This has the advantage that no additional sen-
sor has to be provided in the winding disk, but that the,
already existing sensors in the winding disk, are used.
[0012] In a preferred embodiment of a detection sys-
tem according to the invention, the weaving machine is
provided with a colour selector and the detection system
is designed to generate a bobbin break signal, that will
release the weaving machine when the signal is activat-
ed and, that will stop the weaving machine and/or the
colour selector when the signal is interrupted.

[0013] Preferably, the learning phase occurs between
the starting signal and the activation of the bobbin break
signal.
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[0014] In a preferred detection system according to
the invention, the detection system is designed to briefly
interrupt the bobbin break signal in case a knot and/or
an irregularity is detected, because of which the
prewinder will come to a standstill.

With the detection of a knot and/or an irregularity, pref-
erably the number of windings (Y) being taken off the
winding disk (= take-off) is measured between the inter-
ruption of the bobbin break signal and the becoming into
standstill of the prewinder.

[0015] In a preferred detection system according to
the invention, the detection system is provided to meas-
ure the maximum number of windings (N) and the take-
off (Y) by counting the number of UGN-pulses.

[0016] In an advantageous detection system accord-
ing to the invention, the detection system is provided for
the input of the weft length (G) of the fabric, and is pro-
vided to determine the number of windings (K) still re-
maining on the winding disk of the prewinder between
the knot and/or the irregularity and the fabric, this
number of windings (K) being converted into a number
of UGN-pulses for whole weft lengths (V), that, may be
still carried out after the knot and/or the irregularity has
been detected before the knot and/or the irregularity is
removed, on the basis of the circumference (O) of the
winding disk of the prewinder and the weft length (G)
entered into the detection system with the following for-
mulas

- N-Y=K;

- G/O=T,T being the number of whole pulses in a
weft length (G);

- K/ T =P, P being the number of whole lengths;

- T*P=V.

[0017] In a preferred embodiment of a detection sys-
tem according to the invention, the detection system is
provided with a display which is provided to display the
length of the weft yam (L;) between the knot and/or the
irregularity and the fabric, this length (L;) being calculat-
ed by:

- calculating the length (L,,) of the number of wind-
ings (K) from the number of windings (K) obtained
and the circumference (O) of the winding disk of the
prewinder by means of the following formula:

L, =I*K*0;

- by adding the distance (L,) between the fabric and
the prewinder to this length (L,,) obtained, resulting
in the total length between the knot and/or the irreg-
ularity and the fabric (L;).

[0018] In a preferred embodiment of a detection sys-
tem according to the invention, the detection system is
provided with an electric circuit which is responsible for
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the processing of all input and output signals of the de-
tection system.

[0019] In a preferred embodiment of a detection sys-
tem according to the invention, the knot detector is pro-
vided at the entrance of the prewinder.

[0020] In a preferred detection system according to
the invention, the weaving machine is designed to au-
tomatically remove the knot and/or the irregularity by
means of an automatic selection transition.

[0021] Preferably, such a detection system may be
applied with:

- the detection and removal of a knot when binding
up a new bobbin;

- the detection and removal of a knot and/or an irreg-
ularity when there is a knot and/or an irregularity in
the bobbin itself;

- the detection and removal of a knot in case of the
breaking and binding up again of a bobbin.

[0022] In order to further clarify the properties of this
invention and to mention its additional advantages and
particulars, a more detailed description of a detection
system for detecting and avoiding knots and/or irregu-
larities in weft yams on a weaving machine will now fol-
low. It may be obvious that nothing in the following de-
scription may be interpreted as being a restriction of the
protection for the device according to the invention de-
manded for in the claims.

[0023] In this description, by means of reference num-
bers, reference is made to the attached drawings in
which:

- figure 1is a schematic block diagram of a detection
system for detecting knots and/or irregularities of
weft yams in a fabric, that is installed with a weaving
machine;

- figure 2 is a flowchart of the software of a knot de-
tector.

[0024] The detection system (1) according to the in-
vention, as represented in figure 1, is designed for de-
tecting and avoiding knots and/or irregularities of weft
yams (10) when weaving a fabric on a weaving machine
(20). The weaving machine (20) is provided with one or
several bobbins (2) to supply the weft yams (10). The
bobbins (2) are provided in a bobbin frame. Furthermore
one or several prewinders (3) are provided between the
bobbins (2) and the weaving machine (20) to pre-unwind
the weft yams (10) originating from one or several bob-
bins (2). The weft yam (10), originating from a bobbin
(2) is passing through a yam holder (11) to the prewinder
(3).

[0025] The detection system (1) is provided with one
or several knot detectors (4) to detect knots and/or ir-
regularities of the weft yams (10). In figure 1, two bob-
bins (2), one prewinder (3) and one knot detector (4) are
represented. The knot detector (4) being installed be-
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tween the bobbins (2) and the prewinder (3). However,
the knot detector (4) may likewise be installed between
the prewinder and the weaving machine (20), or it may
be integrated in the prewinder (3). The prewinder (3) is
provided with a winding disk (5) for pre-unwinding the
weft yarn (10).

[0026] The detection system (1) is provided to deter-
mine the length of the weft yam (10) between the knot
and/or the irregularity and the weaving machine (20) in
case a knot and/or an irregularity of the weft yam (10)
is detected and at the same time to activate the weaving
machine (20) to continue its weaving operation until the
moment that the length of the weft yam (10) becomes
shorter than the width of the fabric and, at that moment,
to send a signal to the weaving machine (20) to stop the
weaving machine in order to remove the knot and/or the
irregularity manually or to carry out a colour selector
stop in order to remove the knot and/or the irregularity
automatically.

[0027] The detection system (1) is provided to carry
out a learning phase, during which the maximum
number of windings (N) that are wound on the winding
disk (5) of the prewinder (3) are counted. As shown in
figure 1, a push button is therefore provided, whereby
the learning phase is started by pushing it. However, the
learning phase may be carried out when switching on
the detection system (1). In order to carry out the learn-
ing phase, the detection system (1) is provided with a
sensor, which, preferably, is a sensor already installed
on the winding disk (5) that normally is used to check
whether the motor or the prewinder is running or not.
The learning phase takes place between the moment
the prewinder (3) is switched on and the moment the
bobbin break signal is activated. The bobbin break sig-
nal is a signal, which, when activated, is responsible for
the releasing of the weaving machine (20) and when in-
terrupted is responsible for a general stop of the weav-
ing machine or the colour selector (the colour selector
is not represented in the figure).

[0028] When detecting a knot and/or an irregularity,
the bobbin break signal is briefly interrupted. At that mo-
ment, the number of windings (Y) (see figure 2) being
taken of from the winding disk (5), i.e. the take-off, is
measured between the interruption of the signal and the
coming to a standstill of the prewinder (3).

[0029] The maximum number of windings that are
wound on the winding disk (5) of the prewinder (3) and
the take-off are measured by counting the UGN-pulses
(8).

[0030] Asrepresented in figure 2, in step S101, when
switching on the prewinder (3) (= PUD), the starting sig-
nal is activated (start= 1) and the learning phase is start-
ed (learn = 1). In case those two values are equalling 1,
the learning phase is carried out by counting the number
of UGN-pulses, until the bobbin break signal is activated
(S102). Then, this number of pulses counted, originating
from the winding disk (5) of the pre-winding device (3)
are entered (S103) in storage location (N). As long as
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no knot is detected, the loop P 103 is completed.
[0031] Incase aknotand/oran irregularity is detected
by the knot detector (4) (S104), the bobbin break signal
is briefly interrupted, while the take-off is counted. Short-
ly thereafter, depending on the setting of the machine,
either the machine is completely stopped, in case the
knot and/or the irregularity will be removed manually or
the colour selector is stopped in case the knot and/or
the irregularity will be removed automatically (S105).
[0032] Then, in step S106 and S109, it is determined
how many wefts there still can be carried out before the
knot and/or the irregularity may be removed manually
or automatically. To do so, the following steps will be tak-
en:

- N-Y =K (S106), K being the number of windings
remaining on the winding disk (5) of the prewinder
(3) between the knot and the fabric;

- G/0=T(S107), T being the number of pulses in
a weft length (G). The weft length (G) is entered into
the detection system (1);

- K/T=P(S108), being the number of whole lengths;

- T*P=V(S109), V being the number of pulses for
whole weft lengths.

[0033] The weaving machine (20) will continue to
weave until the moment that Y =V, i.e. until the moment
that the length of the weft yam (10) between the knot
and/or the irregularity and the fabric equals the width of
the fabric (S110). At that moment the TF-out signal is
activated (TF-out = 1) and the weaving machine (20) or
the colour selector is stopped (S111). However, as long
as Y is not equal to V, the loop P109 is completed.
[0034] Instep (S112), X is calculated by means of the
formula (P + 1) x T. When this X equal is to the take-off
(Y) (113), then the weaving machine (20) or the colour
selector will be started again (S114). However, as long
as X is not equal to Y, the loop P112 is completed.
[0035] Then, the knot and/of the irregularity can be
removed manually or automatically as already indicated
before. To remove the knot and/or the irregularity auto-
matically, preferably use will be made of an automatic
selection-transition (= PSO-system) as described in BE
1007 850.

[0036] As represented in figure 1, there is a display
(6), for instance, an LCD-display that is provided to dis-
play the length of the weft yarn (L;) between the knot
and/or the irregularity and the fabric, this length (L;) be-
ing calculated by:

- calculating the length (L,,) of the number of wind-
ings (K) from the number of windings (K) obtained
and the circumference (O) of the winding disk of the
prewinder by means of the following formula:
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- adding the distance (L,) between the fabric and the
prewinder to this length (L,,) obtained, resulting in
the total length between the knot and/or the irregu-
larity and the fabric (Ly).

[0037] In order to process all input and output signals
of the detection system (1), an electric circuit (7) has
been provided. The following signals are sent to and
from this electric circuit (7):

- A: the output signal to the LCD-display (6);

- B: the output signal of the indicator LEDs (16, 17,
18);

- C:the input signal of the input touch (13);

- D: the input signal of the knot detector (4);

- E: the input signal of he UGN-pulses;

- F: the output signal to the weaving machine (20) or
to the colour detector.

[0038] Besides the push button (14) to start the learn-
ing phase (as described above), there is a second push
button (15) for the input of the parameters. These push
buttons (14, 15) together are constituting the "input
touch".

[0039] Furthermore, there are three indicator LEDs, i.
e..

- afirst LED (16) indicating that the voltage has been
applied to the detection system (1);

- asecond LED (17) indicating an error in the detec-
tion system (1), for instance, that there has been an
interruption of the bobbin break signal and the
prewinder has not come to a standstill;

- athird LED (18) producing an alarm in case a knot
is detected.

[0040] In order to stop the weaving machine (20) or
the colour selector as indicated in S 110 in figure 1, a
stop signal (G) is sent to the control box (9) of the weav-
ing machine.

Claims

1. Detection system (1) for detecting and avoiding
knots and/or irregularities in weft yams (10) when
weaving a fabric on a weaving machine (20), where
the knot and/or the irregularity may be manually re-
moved by stopping the weaving machine or may be
automatically removed by having a colour selector
stop, characterized in that the detection system
(1) is provided with one or several knot detectors
(4) to detect the knots and/or the irregularities of the
weft yams (10), is provided when detecting a knot
and/or an irregularity of the weft yam (10), to deter-
mine the length of the weft yam (L;) between the
knot and/or the irregularity and the weaving ma-
chine, and is provided to activate the weaving ma-
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chine (20) to continue its weaving operation until the
moment that the length of the weft yarn (L) between
the knot and/or the irregularity and the fabric equals
the width of the fabric, and at that moment, to send
a signal to the weaving machine (20) in order to stop
the weaving machine or the colour selector in order
to remove the knot and/or the irregularity manually,
respectively automatically.

Detection system according to claim 1, character-
ized in that a prewinder (3) is installed, which is
provided with a winding disk (5) for pre-unwinding
the weft yams (10), and the detection system (1) is
designed to carry out a learning phase, in which the
maximum number of windings (N) which are wound
on the winding disk (5) are counted.

Detection system according to claim 2, character-
ized in that the detection system (1) is provided
with a sensor to count the maximum number of
windings (N) on the winding disk (5) during the
learning phase.

Detection system according to claim 3, character-
ized in that the said sensor is an existing sensor
on the winding disk (5) which normally serves to
check whether the motor of the prewinder is running
or not.

Detection system according to any one of the claims
1 up to and including 4, characterized in that the
weaving machine (20) is provided with a colour se-
lector and the detection system (1) is designed to
generate a bobbin break signal that will release the
weaving machine (20) when the signal is activated,
and that will stop the weaving machine (20) and/or
the colour selector when the signal is interrupted.

Detection system according to claim 5, character-
ized in that the learning phase occurs between the
starting signal and the activation of the bobbin break
signal.

Detection system according to claim 5 or 6, char-
acterized in that the detection system (1) is pro-
vided to briefly interrupt the bobbin break signal in
case a knot or an irregularity is detected, because
of which the prewinder (3) will come to a standstill.

Detection system according to claim 7, character-
ized in that with the detection of a knot and/or an
irregularity, the number of windings () being taken
off the winding disk (5) (= take-off) is measured be-
tween the interruption of the bobbin break signal
and the becoming into standstill of the prewinder

(3).

Detection system according to any one of the claims
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1 up to and including 8, characterized in that the
detection system is provided to measure the maxi-
mum number of windings (N) and the take-off (Y)
by counting the number of UGN-pulses.

Detection system according to claim 9, character-
ized in that the detection system (1) is provided for
the input of the weft length (G) of the fabric, and is
provided to determine the number of windings (K)
still remaining on the winding disk (5) of the
prewinder between the knot and/or the irregularity
and the fabric, this number of windings (K) being
converted into a number of UGN-pulses (8) for
whole weft lengths (V) that may be still carried out
after the knot and/or the irregularity having been de-
tected, before the knot and/or the irregularity is re-
moved, on the basis of the circumference (O) of the
winding disk (5) of the prewinder (3) and the weft
length (G) entered into the detection system (1) by
means of the following formulas:

- N-Y=K;

- G/O=T,T being the number of whole pulses
in a weft length (G);

- K/T =P, Pbeing the number of whole lengths;

- T*P=VW.

Detection system according to claim 9, character-
ized in that the detection system (1) is provided
with a display (6), which is provided to display the
length of the weft yam (L;) between the knot and/or
the irregularity and the fabric; this length (L;) being
calculated by:

- calculating the length (L,) of the number of
windings (K) from the number of windings (K)
obtained and the circumference (O) of the wind-
ing disk (5) of the prewinder by means of the
following formula:

- L,=II*K*0;

- adding the distance (L,) between the fabric and
the prewinder (3) to the length (L,,) obtained,
resulting in the total length between the knot
and/or the irregularity and the fabric (Ly).

Detection system according to any one of the pre-
ceding claims, characterized in that the detection
system (1) is provided with an electric circuit (7)
which is responsible for the processing of all input
and output signals of the detection system.

Detection system according to any one of the claims
1 up to and including 12, characterized in that the
one or several knot detectors (4) are provided at the
entrance of the prewinder (3).

Detection system according to any one of the claims
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15.

16.

17.

10

1 up to and including 13, characterized in that the
weaving machine (20) is designed to automatically
remove the knot and/or the irregularity by means of
an automatic selection transition.

Detection system according to any one of the claims
1 up to and including 14, characterized in that the
detection system (1) is applied for the detection and
removal of a knot when binding up a new bobbin (2).

Detection system according to any one of the claims
1 up to and including 14, characterized in that the
detection system (1) is applied for the detection and
removal of a knot and/or an irregularity when there
is a knot and/or anirregularity in the bobbin (2) itself.

Detection system according to any one of the claims
1 up to and including 14, characterized in that the
detection system (1) is applied for the detection and
removal of a knot in case of the breaking and bind-
ing up again of a bobbin (2).
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