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(57) Abstract: A method of operating a weaving machine for inserting weft threads into sheds formed between warp threads during
weaving cycles, the weaving machine comprising at least one weft thread inserting means (12) with an inserting rapier (16) for inserting
a weft thread (14) and a receiving rapier (18) for receiving the weft thread (14) inserted by the inserting rapier (16), a weft brake (26)
for applying a braking force to the weft thread inserted by the inserting rapier (16) and received by the receiving rapier (18) during a
weaving cycle, a weft thread tension sensor (30) for outputting a weft thread tension signal indicative of a weft thread tension, and a
weft machine controller (40) for receiving the weft thread tension signal and for controlling the weft brake (26) based on the weft thread
tension signal, comprises the steps of decelerating the inserting rapier (16) during a weaving cycle in a deceleration phase prior to a
transfer of a weft thread (14) from the inserting rapier (16) to the receiving rapier (18), and controlling the weft brake (26) during the
deceleration phase based on a variability parameter indicative of the variability of a transfer occurrence parameter of previous weaving
cycles, the transfer occurrence parameter being indicative of the occurrence of the weft thread transfer within a weaving cycle.
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Method of operating a weaving machine
Description

The present invention relates to a method of operating a weaving machine for inserting

weft threads into sheds formed between warp threads during weaving cycles.

For inserting weft threads into sheds that, during each weaving cycle, are formed
between the warp threads extending in the warp direction within a rapier weaving
machine, weft thread inserting means comprising an inserting rapier for inserting a weft
thread into a shed from one side of the shed and a receiving rapier for receiving the
weft thread approximately in the center of the shed in the weft direction from the
inserting rapier and moving the weft thread transferred to the receiving rapier to the

other side of the shed are provided.

WO 2019/082 222 A1 discloses a gripper assembly with a bringer gripper acting as an
inserting rapier and a taker gripper acting as a receiving rapier of a passive weft
inserting means, also known as a negative weft inserting means. The weft thread
inserted by the bringer gripper is directly transferred from the bringer gripper to the
taker gripper, when both grippers are in a mutually overlapping positioning such that,
upon a reverse movement of the bringer gripper, the taker gripper grips the weft thread
and, upon a reverse movement of the taker gripper, moves the gripped weft thread to
the other end of the shed. In active weft inserting means, also known as positive weft
inserting means, active means to operate the clamps of the rapier, that hold the weft
thread, such as blades, hooks or cams for example, are used for actuating the closing
or the opening of these clamps in order to transfer the weft thread from the inserting

rapier to the receiving rapier in the middle of the shed.

It is the object of the present invention to provide a method of operating a weaving
machine for inserting weft threads into sheds formed between warp threads during
weaving cycles providing an enhanced weft thread inserting capability with a reduced

weft error risk.
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For achieving this object, the present invention provides a method of operating a
weaving machine for inserting weft threads into sheds formed between warp threads

during weaving cycles, the weaving machine comprising:

at least one weft thread inserting means with an inserting rapier for inserting a
weft thread and a receiving rapier for receiving the weft thread inserted by the

inserting rapier,

- a weft brake for applying a braking force to the weft thread inserted by the

inserting rapier and received by the receiving rapier during a weaving cycle,

- aweft thread tension sensor for outputting a weft thread tension signal indicative

of a weft thread tension,

- a weft machine controller for receiving the weft thread tension signal and for

controlling the weft brake based on the weft thread tension signal.

This method comprises the steps of:

A) decelerating the inserting rapier during a weaving cycle in a deceleration phase

prior to a transfer of a weft thread from the inserting rapier to the receiving rapier,

B) controlling the weft brake during the deceleration phase based on a variability
parameter indicative of the variability of a transfer occurrence parameter of
previous weaving cycles, the transfer occurrence parameter being indicative of

the occurrence of the weft thread transfer within a weaving cycle.

The method of the present invention considers that, within each weaving cycle,
controlling the braking force applied to a weft thread immediately prior to the transfer
thereof from the inserting rapier to the receiving rapier is important for keeping the weft
thread under an appropriate tension while, at the same time, making sure that the
transfer occurs at an appropriate point of time within a respective weaving cycle. While

applying a high braking force is helpful for avoiding the occurrence of weft thread loops
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when decelerating the inserting rapier prior to the transfer of the weft thread and,
thereby, also decelerating the front end of the weft thread clamped in the inserting
rapier, an excessive braking force applied to the weft thread increases the risk of a
weft thread failure. Excessively reducing the braking force not only increases the risk
of loops occurring during the transfer, but also leads to an undesired delay of the
transfer within a weaving cycle, which results in a missed transfer, a higher tension

during transfer or a weft thread failure.

By controlling the braking force applied to a weft thread immediately prior to the transfer
thereof from the inserting rapier to the receiving rapier based on a parameter that is
indicative of the variability of a parameter reflecting the occurrence of the transfer of a
weft thread within a weaving cycle, the braking force can be adjusted such that, on the
one hand, looping or ballooning of a weft thread during the transfer thereof is avoided
and, on the other hand, a transfer of a weft thread from the inserting rapier to the
receiving rapier at a desired point of time within a weaving cycle is supported

substantially independent of the speed with which a weaving machine is operated.

As the point of time within a weaving cycle at which a weft thread is transferred from
the inserting rapier to the receiving rapier , is picked up by the receiving rapier and
starts moving with the receiving rapier is clearly reflected in the weft thread tension
signal, the method of present invention further comprises a transfer determining step
for determining the transfer occurrence parameter based on the weft thread tension

signal.

Each weaving cycle of a weaving machine may correspond to a predetermined angular
range of rotation of a weaving machine main shaft and, in the transfer determining
step, a transfer angle at which, within the predetermined angular range of rotation, the
weft thread transfer has occurred may be determined as the transfer occurrence

parameter.

In a preferred embodiment, the predetermined angular range of rotation is 360°.
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Upon the transfer of a weft thread from the inserting rapier to the receiving rapier, a
rather high acceleration of the weft thread is generated when the weft thread starts
moving together with the receiving rapier. Such a high acceleration at the beginning of
this movement leads to a sharp increase of the weft thread tension so that, in the
transfer determining step, it may determined that the weft thread transfer has occurred,
when the weft thread tension exceeds a weft thread tension threshold value and/or a
gradient of the weft thread tension exceeds a weft thread tension gradient threshold

value.

For enhancing the reliability of the method of the present invention, the transfer-
determining step may be carried out for a plurality of weaving cycles, preferably for
each weaving cycle, and the previous weaving cycles may comprise a predetermined

number of preceding weaving cycles.

For using a well-known mathematical operation and providing a parameter that reflects
the variability of the transfer occurrence parameter substantially independent of the
operating speed of a weaving machine, the variability parameter may be determined
based on a variance of the transfer occurrence parameter of the previous weaving

cycles.

In particular, the variability parameter may be determined as the standard deviation of
the transfer occurrence parameter of the previous weaving cycles, which means that
the variability parameter is determined as the square root of the variance of the transfer

occurrence parameter during the previous weaving cycles.

For adjusting the braking force in an appropriate manner and, thereby, avoiding
negative effects like looping, ballooning or failure of a weft thread, step B) may
comprise controlling the weft brake such that the variability parameter is below a
predetermined variability parameter threshold value and/or within a predetermined

variability parameter value range.

If the weft thread tension signal is indicative of the weft thread tension between the

weft brake and the weft insertion means, the weft thread tension indicated by the weft
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thread tension signal is a reliable parameter for appropriately adjusting the braking

force of the weft brake.

The present invention will now be explained with reference to the enclosed drawings

in which:

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

is a schematic representation of a weaving machine and weft insertion means

associated therewith;

shows the position of an inserting rapier, a receiving rapier and a weft thread

transferred therebetween during one weaving cycle;

shows the position of a weft thread in the weft direction during one weaving

cycle;

shows the speed of the weft thread transferred from an inserting rapier to a

receiving rapier during one weaving cycle;

shows the weft thread acceleration during one weaving cycle;

shows the weft thread tension during one weaving cycle;

shows the level of the braking force applied to a weft thread during one

weaving cycle;

shows, in the upper part thereof, a variation of a braking force applied to a
weft thread during a plurality of consecutive weaving cycles, and shows, in
the lower part thereof, a transfer position of the weaving machine during the
plurality of consecutive weaving cycles in association with the variation of the

braking force.

Fig. 1 shows, in a schematic manner, a loom or weaving machine 10. The weaving

machine 10 has a weft insertion means 12 for inserting a weft thread 14 into a shed
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formed between non-shown warp threads extending in a warp direction of the weaving
machine 10. The weft insertion means 12 comprises an inserting rapier 16 and a
receiving rapier 18 that, in Fig. 1, are shown in a retracted position in which these
rapiers 16, 18 are withdrawn from the shed formed between the warp threads, and are
shown in an advanced position in which respective gripper portions of these rapiers
16, 18 inserted into the shed are positioned such as to overlap each other in the area
of a center C of the shed in a weft direction W for transferring the weft thread 14
inserted into the shed by the inserting rapier 16 to the receiving rapier 18. In the
preferred embodiment shown in Fig. 1, the weft insertion means 12 is embodied as a
passive or negative weft insertion means arranged for directly transferring the weft
thread 14 from the inserting rapier 16 to the receiving rapier 18 without using active

means to open or to close the clamps of the rapiers for clamping the weft.

For forwarding the weft thread 14 to the inserting rapier, a bobbin 20 for providing the
weft thread 14 and a feeder 22 buffering a portion of the weft thread 14 are provided.
If required, a knot detector 24 can be provided or can be integrated into the feeder 22.
Following to the feeder 22, a weft brake 26 arranged for applying a braking force to the
weft thread 14, a weft detector 28 for detecting a movement of the weft thread 14, a
weft tension sensor 30 for outputting a weft thread tension signal indicative of the
tension of the weft thread 14 between the weft brake 26 and the one of the rapiers 16,
18 by means of which the weft thread 14 is gripped, a weft thread recuperator 32 as
well as a weft selector 34 are provided in the weaving machine 10. If a plurality of
different weft threads 14 are provided for generating specific weft thread patterns, such
a weft selector 34 is used for offering the one weft thread that is to be used in a specific
weaving cycle to the inserting rapier 16. Further, a weft scissor 36 is provided for
cutting the weft thread 14 after a portion thereof has been inserted into a shed and for
clamping the weft thread 14 and presenting it to the inserting rapier before its next
portion will be inserted into the next shed formed between the warp threads. Further,
a weft release actuator 38 is associated with the receiving rapier 18 for releasing the
weft thread 14 from the receiving rapier 18 after the receiving rapier 18 has approached

its retracted position and the weft thread 14 has been inserted into the shed.
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It is to be noted that the weaving machine 10 may comprise a plurality of such weft
insertion means 12 for simultaneously inserting a plurality of weft threads into a plurality
of sheds formed between the warp threads and/or for inserting a plurality of weft
threads at different levels, for example, if the weaving machine 10 is a face-to-face
carpet weaving machine. Each such weft insertion means 12 may comprise an
inserting rapier 16 and a receiving rapier 18 and, if the weft insertion means 12 is an
active or positive weft insertion means, additionally may comprise active means for

transferring the weft thread from the inserting rapier to the receiving rapier.

Fig. 2 shows the movement of the inserting rapier 16, the receiving rapier 18 and the
weft thread 14 transferred therebetween during one weaving cycle. It is to be noted
that, normally, such a weaving cycle is defined by one complete rotation of a main shaft
of the weaving machine 10. If the weaving machine 10 is a carpet weaving machine,
the weaving shaft of the weaving machine 10 makes about 130 to 200 or even up to
250 rotations per minute, which means that, per minute, a corresponding number of
weft thread insertion operations are carried out by the weft insertion means 12. As the
width of a carpet to be woven by such a carpet weaving machine may be up to about
5.3 meters, during each weft thread inserting operation, the weft thread 14 is moved
by the inserting rapier 16 and the receiving rapier 18 through the shed having a

corresponding extension of up to more than 5 meters in the weft direction W.

Fig. 3, 4, and 5 show, for one weaving cycle, i.e. for one complete rotation of the
weaving machine main shaft by an angle of rotation of 360°, the position of the front
end of the weft thread 14 gripped by the inserting rapier 16 and the receiving rapier 18,
respectively, in the weft direction W, the speed of the front end of the weft thread 14,
as well as the acceleration thereof. It can be seen that, at the beginning of each
inserting operation when the inserting rapier 16 starts moving toward the center C of
the shed substantially corresponding to machine width position 0 shown in Fig. 2 and
3, there is a sharp increase of the acceleration of the weft thread 14, as is the case
after the transfer has occurred and the receiving rapier 18 having received and gripped
the weft thread 14 starts moving and pulling the weft thread 14 toward the other lateral

end of the shed formed between the warp threads.
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Fig. 6 shows the weft thread tension signal indicative of the tension of the weft thread
14 as detected by the weft tension sensor 30. It can be seen in Fig. 6 that, with an
increasing speed of the weft thread 14, the tension of the weft thread 14 also increases
while, in a phase in which the inserting rapier 16 approaches the area of the center C
of the shed and decelerates for transferring the weft thread 14 to the also decelerating

receiving rapier 18, the tension of the weft thread 14 decreases.

Once the weft thread 14 has been transferred to the receiving rapier 18 and the
receiving rapier 18 starts accelerating for pulling the weft thread 14 toward the other
end of the shed, there is a sharp increase of the tension of the weft thread 14 that is
reflected in the weft thread tension signal in the area of a machine position between
180° and 200° of the rotation of the weaving machine main shaft within the shown
weaving cycle. After this transfer peak of the weft thread tension has occurred, there
is a corresponding sharp decrease of the weft thread tension and, thereafter, the
tension of the weft thread 14 increases with the increasing speed of the receiving rapier
18 and, upon approaching the other end of the shed, decreases with the decreasing

speed of the receiving rapier 18.

The transfer peak contained in the weft thread signal output by the weft tension sensor
30 is a clear indicator for the occurrence of the transfer of the weft thread 14 from the
inserting rapier 16 to the receiving rapier 18. The position of the weaving machine 10
at which this transfer occurs can be determined as a transfer occurrence parameter P.
If the weaving machine position is defined as being an angle of rotation within the
angular range of rotation of the weaving machine main shaft, for example,
corresponding to 360°, the transfer occurrence parameter P shown in Fig. 6 can be
determined as being the transfer angle at which, within the predetermined angular
range of rotation of the weaving machine main shaft of 360°, the transfer has occurred.
It is to be noted that, for example, it can be determined that the transfer has occurred,
when the weft thread tension exceeds a predetermined weft thread tension threshold
T shown in Fig. 6 or when the gradient of the weft thread tension exceeds an

associated weft thread tension gradient threshold.
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Fig. 7 shows that, for ensuring an appropriate movement of the weft thread 14 during
each weaving cycle, the weft brake 26 is controlled such as to provide different levels
of the braking force applied to the weft thread 14. In a starting phase of the weft
insertion cycle, a braking force of a substantially constant intermediate level is applied
during a zone Z1 for keeping the weft thread 14 under tension when presenting the
weft thread 14 to the inserting rapier 16 and before the inserting rapier 16 starts

moving.

Thereafter, the braking force is reduced to a substantially constant lower level applied
to the weft thread 14 in a zone Z2 of the weft insertion cycle for avoiding an excessive
tensioning of the weft thread 14 in a phase in which the speed of the inserting rapier

16 and, therefore, the speed of the front end of the weft thread 14 increases.

Prior to reaching the transfer position in the area of the center C of the shed formed
between the warp threads, the braking force is increased to a substantially constant
high level for keeping the weft thread 14 under tension while the speed of the inserting
rapier 16 and the front end of the weft thread 14 decreases to O during a zone Z3 for

transferring the weft thread 14 to the receiving rapier at the end of zone Z3.

For avoiding an excessive tensioning of the weft thread 14 upon the transfer thereof to
the receiving rapier 18, the weft brake 30 is controlled such as to provide a substantially
constant reduced level of the braking force during a zone Z4 following zone Z3 and the
transfer of the weft thread. This reduced level of the braking force is maintained while
the receiving rapier 18 having gripped the front end of the weft thread 14 accelerates

and, therefore, the speed thereof increases, as shown in Fig. 4.

For keeping the weft thread 14 under tension during the deceleration of the receiving
rapier 18 and approaching the other end of the shed, the weft brake 30 is controlled
such as to apply a substantially constant increased braking force during a zone Z5,
followed by a zone Z6 of a substantially constant intermediate level of the braking force
at the end of the weaving cycle at which the receiving rapier 18 and weft thread 14
inserted into the shed come to a standstill and the weft release actuator 38 is activated

for releasing the weft thread 14 from the receiving rapier 18.
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It is to be noted that, in the transition phases between immediately adjacent ones of
the above-referenced zones Z1 to Z6, the weft brake 30 may be controlled such as to
provide a substantially linear transition between the different levels of the braking force

used in the successive zones Z1 to Z6.

The control of the braking force applied to the weft thread 14 by means of the weft
brake 30 during zone Z3 immediately prior to the transfer of the weft thread 14 from
the inserting rapier 16 to the receiving rapier 18 is important for avoiding weft errors
and for ensuring that the transfer of the weft thread 14 occurs at an appropriate point
of time and an appropriate angle of the weaving machine main shaft, respectively,
within a weaving cycle. Applying a too low braking force during zone Z3 increases the
risk of a looping or ballooning of the weft thread 14 immediately prior to the transfer
and during the transfer of the weft thread 14 and leads to a delay of the transfer. This
can be seen in Fig. 8 showing, for a plurality of consecutive weaving cycles, that a
reduction of the braking force leads to a shift of the transfer position being the angular
position of the weaving machine main shaft within a weaving cycle at which the transfer
occurs to a later point of time and a higher value of the transfer angle defining the
transfer parameter P, respectively. Fig. 8 shows that, with a stepwise increase of the
braking force, this delay decreases and the transfer angle shifts to a lower value, which

means that the transfer takes place at an earlier point of time within a weaving cycle.

Fig. 8 further shows that, with an increasing braking force and a decreasing delay of
the transfer, the variability of the transfer occurrence parameter P that, in the shown
embodiment, is defined by the transfer angle, also decreases. This is indicated by
dotted lines in Fig. 8 showing the fluctuation range of thetransfer occurrence
parameter. In the shown example, this fluctuation range is represented by the vertical
distance between the dotted lines, and the vertical distance between each dotted line
and a mean value of the transfer occurrence parameter corresponds to the double of
the standard deviation of the transfer occurrence parameter (P). Therefore, controlling
the braking force to a sufficient high level avoids an excessive delay of the transfer of
the weft thread 14 from the inserting rapier 16 to the receiving rapier 18 and, at the

same time, leads to a reduced variation of the point of time and the transfer angle,
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respectively, at which the transfer occurs within a weaving cycle. Further, avoiding a
too low braking force avoids the risk of a looping or ballooning of a not sufficiently
decelerated weft thread 14 immediately prior to or during the transfer of the front end

of the weft thread 14 from the inserting rapier 16 to the receiving rapier 18.

Considering this specific influence of the braking force applied to the weft thread 14 in
zone Z3 immediately prior to the transfer of the weft thread from the inserting rapier 16
to the receiving rapier 18, the weaving machine 10 and the weft insertion means 12,
respectively, are controlled based on the weft tension signal output by the weft tension
sensor 30 to a weft machine controller 40. The weft machine controller 40 that, for
example, provides a sampling of the weft tension signal continuously output by the weft
tension sensor 30 with a desired sampling frequency of some hundreds or thousands
hertz, controls the weft brake 26 by outputting a control signal for adjusting the braking
force applied during zone Z3, for example, as a constant braking force within a weaving
cycle based on a variability parameter indicative of the variability of the transfer
occurrence parameter P, i.e. the transfer angle, of previous weaving cycles. The
previous weaving cycles, for example, may comprise a predetermined number of, for
example, some hundred weaving cycles preceding the weaving cycle for which the

braking force to be applied to the weft thread 14 in zone Z3 has to be determined.

For determining the variability parameter indicative of the variability of the transfer
occurrence parameter P, i.e. the transfer angle, the standard deviation of the transfer
occurrence parameter P of the previous weaving cycles comprising the predetermined
number of immediately preceding weaving cycles is calculated and is used as a control
parameter. As long as the variability parameter represented by the standard deviation
of the transfer occurrence parameter P is above an associated variability parameter
threshold value or is outside an associated variability parameter value range, the
braking force is increased so that, as shown in Fig. 8, with an increasing braking force
the delay of the transfer is reduced and the variability of the transfer occurrence
parameter P defining the position of transfer is also reduced. This can, for example, be
done in a PID-control manner so that, with a decreasing deviation of the variability

parameter from the associated variability parameter threshold value or the associated
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variability parameter value range, the variation of the braking force to be used in zone

Z3 of the next weaving cycle is decreased.

The levels of the braking force that are to be used in zones Z1, Z2 and Z4 to Z6 are of
less relevance for the correct transfer of the weft thread 14 from the inserting rapier 16
to the receiving rapier 18. The levels of the braking force for these zones Z1, Z2 and
Z4 to Z6, for example, may be adjusted to predetermined fixed values or may be

proportional to the level of the braking zone Z3.

By controlling the weft brake with using the standard deviation of the transfer
occurrence parameter as the feedback control parameter and, thereby, adjusting the
braking force applied to the weft thread such that the variability of the transfer
occurrence parameter is below the associated threshold value or within the associated
value range, the weft thread is kept under a sufficient high tension for avoiding a
looping or ballooning thereof prior to and during the transfer from the inserting rapier
to the receiving rapier and, thereby, ensuring that the transfer takes place within the
weaving cycle at a desired point of time and transfer angle, respectively, with a rather
low deviation from an optimum point of time and transfer angle, respectively. While this
allows operating the weaving machine with a high speed of operation, i.e. a high
number of rotations of the weaving machine main shaft and a corresponding high
number of weaving cycles per minute, at the same time an excessive tensioning of the

weft thread and the risk of a failure thereof can be avoided.

When controlling the weft brake such that the variability of the transfer occurrence
parameter is within the desired value range or below the associated threshold value,
the control is substantially independent of the operating speed of the weaving machine.
In particular, when determining the variability parameter based on the variance or the
standard deviation of the transfer occurrence parameter, the associated variability
parameter threshold value and variability parameter value range, respectively, can be
used for the entire range of the operating speed at which a weaving machine can be
operated. The variability parameter is also substantially independent of the type of the
weft threads used in weaving processes. This is of particular advantage if, in one and

the same weaving process, different types of weft threads can be selected by means
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of a weft selector. This means that one and the same control method using the same
threshold value or the same value range for the variability of the transfer occurrence
parameter, for example, the standard deviation thereof, can be used for adjusting the
braking force applied to the weft thread without making any adjustments due to a
variation of the operating speed of the weaving machine or the use of different types

of weft threads.

While, in association with the above embodiment a weaving cycle is represented by
one complete revolution of a weaving machine main shaft and the transfer occurrence
parameter defining the position of the transfer of weft thread within such a weaving
cycle is referred to as being an angular position of the weaving machine main shaft
within the value range of 0° to 360°, such a weaving cycle can be defined in an other
manner. For example, the rotation or movement of an other component of a weaving
machine that, as is the case with the weaving machine main shaft, repeats with each
weaving cycle can be used as the basis for defining the weaving cycle and for defining
the position of the transfer of a weft thread within a value range associated with such
a repeated movement. A weaving cycle can also be determining in a time based
manner. If, for example, a weaving machine is operated with a speed of 200 weaving
cycles per minute, each weaving cycle takes 300 ms. The start of each weaving cycle
may be triggered by a start command of the weaving machine controller, and the
transfer occurrence parameter can be defined as being a particular point of time within
the value range of O ms corresponding to the start of the weaving cycle and 300 ms

corresponding to the end of the weaving cycle.
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Claims

1. A Method of operating a weaving machine for inserting weft threads into sheds

formed between warp threads during weaving cycles, the weaving machine

comprising:

at least one weft thread inserting means (12) with an inserting rapier (16)
for inserting a weft thread (14) and a receiving rapier (18) for receiving the

weft thread (14) inserted by the inserting rapier (16),

a weft brake (26) for applying a braking force to the weft thread inserted
by the inserting rapier (16) and received by the receiving rapier (18) during

a weaving cycle,

a weft thread tension sensor (30) for outputting a weft thread tension signal

indicative of a weft thread tension,

a weft machine controller (40) for receiving the weft thread tension signal
and for controlling the weft brake (26) based on the weft thread tension

signal,

the method comprising the steps of:

A)

decelerating the inserting rapier (16) during a weaving cycle in a
deceleration phase (Z3) prior to a transfer of a weft thread (14) from the

inserting rapier (16) to the receiving rapier (18),

controlling the weft brake (26) during the deceleration phase (Z3) based
on a variability parameter indicative of the variability of a transfer
occurrence parameter (P) of previous weaving cycles, the transfer
occurrence parameter (P) being indicative of the occurrence of the weft

thread transfer within a weaving cycle.
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The method of claim 1, further comprising a transfer-determining step for
determining the transfer occurrence parameter (P) based on the weft thread

tension signal.

The method of claim 2, wherein each weaving cycle corresponds to a
predetermined angular range of rotation of a weaving machine main shaft, and
wherein, in the transfer determining step, a transfer angle at which, within the
predetermined angular range of rotation, the weft thread transfer has occurred

is determined as the transfer occurrence parameter (P).

The method of claim 3, wherein the predetermined angular range of rotation is
360°.

The method of one of claims 2 to 4, wherein, in the transfer determining step, it
is determined that the weft thread transfer has occurred, when the weft thread
tension exceeds a weft thread tension threshold value (T) and/or a gradient of

the weft thread tension exceeds a weft thread tension gradient threshold value.

The method of one of claims 2 to 5, wherein the transfer-determining step is

carried out for a plurality of weaving cycles, preferably for each weaving cycle.

The method of one of claims 1 to 6, wherein the previous weaving cycles

comprise a predetermined number of preceding weaving cycles.

The method of one of claims 1 to 7, wherein the variability parameter is
determined based on a variance of the transfer occurrence parameter (P) of the

previous weaving cycles.

The method of claim 8, wherein the variability parameter is determined as the
standard deviation of the transfer occurrence parameter (P) of the previous

weaving cycles.
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The method of one of claims 1 to 9, wherein step B) comprises controlling the
weft brake (26) such that the variability parameter is below a predetermined
variability parameter threshold value and/or within a predetermined variability

parameter value range.

The method of one of claims 1 to 10, wherein the weft thread tension signal is
indicative of the weft thread tension between the weft brake (26) and the weft

insertion means (12).
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