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(57) The invention relates to a method and a device
for eliminating a yarn (0) loop when winding yarn (0) on
a cross-wound bobbin (A2) on a spinning machine at a
constant speed of the yarn (0) being produced, in which
the length of the working path of the yarn (0) varies in
the space between a draw-off mechanism (1) of yarn (0)
and a winding device (A) of yarn (0) by deflecting the
yarn (0) by a capturing and guiding means (7) of a mov-
able compensatory arm (6). The yarn (0) is acted upon
in a controlled manner by the capturing and guiding
means (7), which is deflected by a reversible two-way
controlled means (4), whereby the position and/or direc-
tion and/or speed and/or force applied by the reversible
two-way controlled means(4) according to the operation
which is being carried out at the operating unit.
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Description

Technical field

[0001] The invention relates to a method for eliminating
a loop of yarn when winding yarn on a cross-wound bob-
bin on a spinning machine at a constant speed of the
yarn being produced, in which the length of the working
path of the yarn between a draw-off mechanism and a
winding device varies by deflecting the yarn by a captur-
ing and guiding means of a compensatory arm.
[0002] The invention also relates to a device for elim-
inating a loop of yarn when winding yarn on a cross-
wound bobbin on a spinning machine at a constant speed
of the yarn being produced, which comprises a movable
compensatory arm with a capturing and guiding means
of yarn, whose path intersects the path of the yarn be-
tween the draw-off mechanism and the yarn winding de-
vice.

Background art

[0003] During the winding of the yarn on a cross-wound
bobbin on a spinning machine at a constant speed of the
yarn being produced, for example on an open-end spin-
ning machine or on an air-jet spinning machine, due to
the distribution of the yarn over the bobbin width, the yarn
is periodically slackened. As a result, owing to the con-
stant speed of the yarn production and the constant
speed of drawing off the yarn from the spinning unit, it is
necessary to compensate for this slackening by length-
ening and shortening the length of the yarn travel path
between the draw-off mechanism and the yarn winding
device For this purpose, various compensators are used,
comprising a compensatory arm, which by one of its ends
acts upon the yarn, lengthening or shortening the working
path of the yarn at the operating unit in the relevant sec-
tion between the draw-off mechanism of yarn and the
winding device of yarn as required. In this manner, the
compensatory arm also maintains a constant tension in
the yarn, which is essential for the correct bobbin winding.
[0004] Known compensators comprise a reciprocating
compensatory arm, which is swingingly mounted and
coupled to a spring, which acts upon the arm in such a
manner that the compensatory arm with its free end in-
tersects transversely the working path of the yarn, acting
upon the yarn by a defined force in a springloaded man-
ner, by which means not only is the required tension in
the yarn created, but at the same time the yarn, which is
being slackened as a result of winding, is periodically and
reversibly deflected from the straight-line working path,
thereby eliminating the loop of yarn, which is periodically
formed. Known are solutions involving various springs,
which are due to their strength and properties "tuned into"
a force progress presumed during the operation of the
compensatory arm, as well as solutions which enable to
set/adjust the preload of the spring additionally, by which
means it is possible to readjust the setting of the com-

pensator according to the new parameters, for example
when the type of the yarn or the dimensions of the yarn
is changed, etc.
[0005] However, as has become obvious especially re-
cently, existing solutions for spring-operated compensa-
tors have their limitations which worsen meeting techno-
logical requirements for the formation of a cross-wound
bobbin, while maintaining simplicity in construction and
enabling to set individual parts of the device or the device
itself quickly and easily, taking into account specific
needs of activities and manual handling operations car-
ried out during a transient state at the operating unit, such
spinning-in yarn, a yarn rupture, replacement of the bob-
bins, etc.
[0006] The goal of the invention is primarily to improve
the elimination of a yarn loop when winding yarn on a
cross-wound bobbin on a spinning machine at a constant
speed of the yarn being produced and improve the pa-
rameters of the device used for eliminating a yarn loop.

Principle of the invention

[0007] The aim of the invention is achieved by a meth-
od for eliminating a yarn loop when winding the yarn on
a cross-wound bobbin on a spinning machine at a con-
stant speed of the yarn being produced, whose principle
consists in that the yarn is acted upon by a capturing and
guiding means, which is deflected by a reversible two-
way controlled means, whereby the position and/or di-
rection and/or speed of the reversible two-way controlled
means and/or the force applied by this means is regulated
with regard to the operation that is being carried out at
the operating unit.
[0008] The principle of the device for eliminating a yarn
loop when winding yarn on a cross-wound bobbin on a
spinning machine at a constant speed of the yarn being
produced consists in that a compensatory arm is fixedly
mounted on an output element of the reversible two-way
controlled means, which is connected to a control mech-
anism for controlling the position and/or direction and/or
speed and/or force application of the output element of
the reversible two-way controlled means.
[0009] The advantage of this solution is the fact that
the compensatory arm is driven by an independent
means which is controlled via the control system in such
a manner that the speed of the compensatory arm and
the torque generated by it are, in case of need, controlled
independently of the speed of the yarn motion and the
bobbin speed, which broadens the possibilities of using
the device for eliminating a loop not only during the proc-
ess of the continuous winding of a cross-wound bobbin,
but also for the automation of attending operations at a
operating unit of a textile machine producing cross-
wound bobbins at a constant speed of the yarn being
produced. The angular momentum of the compensatory
arm by means of its own independent two-way control-
lable reversible means is set according to the required
tension in the yarn and at the same time it is also slightly
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regulated, for example with the aid of a sensor located
close to the middle of the working path of the compen-
satory arm or with the aid of a detector of the reversible
two-way controllable means, whereby during transition
from continuous spinning to a transient state and vice
versa the speed and momentum of the compensatory
arm depend on the requirements of the automating op-
erations at a particular operating unit.
[0010] If the device for eliminating a loop of yarn com-
prises a magnetic means, the compensatory arm is de-
flected so that a compensatory momentum is created by
the magnetic field of a permanent magnet, whose basic
compensatory activity does not have to be controlled,
since the compensatory arm is at its base driven solely
by the tensile force of the yarn, a coil with a power source
and the control system serving to modify the resulting
compensatory momentum which counteracts the tensile
force of the yarn, thus making the whole device substan-
tially universal for different types of yarn and different
working conditions.
[0011] The common advantage of the individual em-
bodiments is the fact that it is possible to set the charac-
teristics of these compensators according to the type of
the yarn being produced automatically in the whole ma-
chine, without having to perform correcting operations at
different operating units.

Description of drawings

[0012] The invention is schematically represented in
the drawing, where Fig. 1 shows a schematic arrange-
ment of a compensator at the outlet from a draw-off mech-
anism of yarn from a side view, Fig. 1a is a front view of
a schematic arrangement of the compensator at the out-
let from the draw-off mechanism of yarn from a front view,
Fig. 2 shows a schematic arrangement of the compen-
sator in the travel path of the yarn between the draw-off
mechanism of yarn and the yarn winding device, in Fig.
3 there is a block diagram of a magnetic or electromag-
netic means for eliminating a yarn loop.

Specific description

[0013] The invention will become apparent from the
description of examples of embodiment and from the de-
scription of the operation of the device for eliminating a
yarn loop at an operating unit of a spinning machine in
the space between a draw-off mechanism 1 of yarn 0
from a spinning unit and a winding device A of yarn 0 on
a cross-wound bobbin.
[0014] The spinning machine comprises at least one
row of identical operating units arranged next to each
other, wherein each operating unit comprises a spinning
unit, in which yarn is created. A draw-off mechanism 1
of yarn 0 is situated above the spinning unit. The draw-
off mechanism 1 of yarn 0 comprises a known pair of
draw-off rollers 2, 3, between which the yarn 0 passes
and which are rotatably mounted in the framework of the

machine. One of the draw-off rollers 2, 3 is coupled to an
unillustrated drive and constitutes a driven draw-off roller
2, whereby the other draw-off roller 3 is a pressure draw-
off roller 3, which is rotatably mounted on a spring-loaded
arm 30, by which it is pressed against the driven draw-
off roller 2.
[0015] A winding device A of yarn 0 on a cross-wound
bobbin is located in the path of the yarn 0 behind the
draw-off mechanism1. The winding device A of yarn 0
comprises a distribution device A1 of yarn 0, by which
the yarn 0 being wound is distributed over the width of
the bobbin A2.
[0016] A device for eliminating a loop of yarn is ar-
ranged at an operating unit in the path of the yarn 0 be-
tween the draw-off mechanism 1 and the winding device
A.
[0017] The device for eliminating a yarn loop compris-
es a reversible two-way controlled means 4, such as an
electrical, magnetic or pneumatic rotary means 4, on
whose output shaft 5 is fixedly mounted at one of its end
a compensatory arm 6, or an electrical or pneumatic or
magnetic linear means 4, on whose output rod is mounted
the compensatory arm 6.
[0018] In the examples of embodiment in Fig. 1, 1 a
and 2, the compensatory arm 6 is mounted on the shaft
5 transversely to the longitudinal axis of the shaft 5, i.e.
transversely to the axis of the rotation of the shaft 5. In
an unillustrated example of embodiment, the compensa-
tory arm 6 is situated skew in relation to the shaft 5. At
the free end of the compensatory arm 6 is fixedly mounted
a capturing and guiding means 7 of yarn 0, which when
eliminating a loop of yarn 0 transversely intersects the
working path of the yarn 0 in the space between the draw-
off mechanism 1 and the winding device A, which enables
the capturing and guiding means 7 of yarn 0 to act upon
the yarn 0 during the process of eliminating the yarn loop
0.
[0019] When eliminating the yarn loop 0, the capturing
and guiding means 7 of yarn 0 performs a two-way con-
trolled reciprocating motion along a circular path 9, which
is in the embodiment in Fig. 1 indicated by a dashed line.
In this example of embodiment, the capturing and guiding
means 7 of yarn 0 is arranged directly at the outlet of the
yarn 0 from the draw-off mechanism 1 of yarn 0 and thus
the circular path 9 of the capturing and guiding means 7
of yarn 0 passes along a part of the circumference of the
driven draw-off roller 2.
[0020] In the example of embodiment illustrated in Fig.
2, the capturing and guiding means 7 of yarn 0 is arranged
in the space between a pair of mutually spaced support
guides 10 of yarn 0, which permit controlled yarn loop
formation as well as the control of the loop in the space
between the draw-off mechanism 1 yarn and the winding
device A of yarn 0. In this embodiment, too, the capturing
and guiding means 7 of yarn 0 performs a two-way con-
trolled reciprocating motion along the circular path 9 dur-
ing the process of eliminating the yarn loop 0.
[0021] In an unillustrated example of embodiment,
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which is a modification to the embodiment according to
Fig. 2, the capturing and guiding means 7 of yarn 0 is
arranged in the space between the two mutually spaced
support guides 10 of yarn 0, which allow controlled loop
formation and the control of the loop of yarn 0 in the path
of the yarn 0 in the space between the draw-off mecha-
nism 1 of yarn 0 and the winding device A of yarn 0. In
this unillustrated example of embodiment, the capturing
and guiding means 7 of yarn 0 is mounted at the end of
a linear reversible two-way controlled means 4 and per-
forms a two-way controlled reciprocating motion along a
linear path during eliminating the yarn 0 loop.
[0022] In yet another unillustrated example of embod-
iment, which is substantially a modification to the embod-
iment according to Fig. 1, the reversible two-way control-
led means 4 is turned by 90° and its output shaft 5 has
a vertical longitudinal axis. The capturing and guiding
means 7 of yarn 0 on the compensatory arm 6 trans-
versely intersects the working path of the yarn 0 in the
space between the draw-off mechanism 1 and the wind-
ing device A, thus moving substantially along a circular
path situated in a horizontal plane. In another unillustrat-
ed example of embodiment, the reversible two-way con-
trolled means 4 is set skew in respect to both the hori-
zontal and vertical directions. The longitudinal axis of its
output shaft 5 is also situated skew and the capturing
and guiding means 7 of yarn 0 on the compensatory arm
6 transversely intersects the working path of the yarn 0
in the space between the draw-off mechanism 1 and the
winding device A, moving substantially along a circular
path situated in an inclined (skew) plane.
[0023] In an illustrated example of embodiment, the
device for eliminating the loop of yarn 0 further comprises
a detector 8 of the position of the compensatory arm 6,
which is in the illustrated example of embodiment located
in the central part of the compensatory arm 6 path under
consideration during the reciprocating motion during the
operation of eliminating the loop of yarn 0. In this example
of embodiment, the detector 8 is excentrically positioned,
the excentricity e being oriented in relation to the line
joining the axis of the rotation of the shaft 5 of the revers-
ible two-way controlled means 4 and the axis of the ro-
tation of the driven draw-off roller 2. In an unillustrated
example of embodiment, the detector 8 is mounted in the
framework of the device at a point opposite a suitable
detecting element located directly on the output member
of the means 4, the detecting element being formed by
a transverse protrusion on the shaft 5 etc. The detector
8 of the position of the compensatory arm 6 enables to
monitor the passing of the compensatory arm 6 through
the specific section being monitored and adjust the ac-
tivity of the reversible two-way controlled means 4 ac-
cordingly, as will be described hereinafter. In yet another
unillustrated example of embodiment, the device for elim-
inating a loop of yarn 0 comprises a pair of mutually
spaced detectors 8 which are aligned with the compen-
satory arm 6, for example, in the end positions of the
swinging motion of the compensatory arm 6 or which are

aligned with the path of the compensatory arm 6, being
mutually spaced outside of the end positions of the swing-
ing motion of the compensatory arm 6, or also in other
suitable positions.
[0024] In another example of embodiment, the revers-
ible two-way controlled means 4 is aligned with a detector
of the position and/or speed of the output element of the
reversible two-way controlled means 4, such as the shaft
5 of the rotary means 4, or the output rod of the linear
means 4.
[0025] For example, by the position of the shaft 5 we
understand the displacement, or, more specifically, the
displacement angle, the number of the revolutions, etc.,
of the shaft 5. The detector of the position and/or speed
of the motion either constitutes a part of the reversible
two-way controlled means 4, or it is composed of an ex-
ternal device aligned in a suitable place with the output
element of the particular means 4, for example, with the
shaft 5 of the reversible two-way controlled means 4. The
detector of the position and/or speed of the motion allows
accurate reversible two-way controlled active motion, the
accelerating, decelerating, halting etc. of the output
means 4 consisting of the compensatory arm 6 and the
capturing and guiding means 7 of yarn 0 according to the
directions of the control mechanism and according to in-
stantaneous needs of the technological processes at a
particular operating unit.
[0026] In another example of embodiment, the device
for eliminating a loop of yarn 0 comprises both the de-
tector 8 of the position of the compensatory arm 6, and
the detector of the position and/or speed of the reversible
two-way controlled means 4.
[0027] In the illustrated examples of embodiment with
a rotary means 4, the reversible two-way controlled
means 4 is composed of a brushless rotary electric drive
with permanent magnets, the so-called BLDC motor,
which has already been provided with a detector of the
position and/or speed of the rotation of its shaft 5. In an
unillustrated example of embodiment, the reversible two-
way controlled means 4 is formed by a pneumatic rotary
motor or by another suitable drive, such as a drive having
only a limited range of straight-line reciprocating motion
or bi-directional angular displacement or turning. An ex-
ample of a magnetic, or, more specifically, electromag-
netic means 4 with a limited range of bi-directional an-
gular displacement is, for example, a device called a ro-
tary solenoid.
[0028] Another example of a magnetic, or, more spe-
cifically, electromagnetic reversible two-way controlled
means 4 of the device for eliminating a loop of yarn is
represented in Fig. 3 and 4, which show a cylindrical two-
pole magnet 9, rotatably mounted about its longitudinal
axis in a magnetic circuit, such as in a magnetically con-
ductive stirrup 90, which is aligned with a coil 91 con-
nected to a source of electrical energy for the excitation
of the coil according to the instructions of the control
mechanism. Due to its polarity, the magnet 9 creates a
magnetic flux in the stirrup 90. The magnet 9 is connected
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to the compensatory arm 6 and at standstill its displace-
ment is such that the north pole of the magnet 9 is situated
opposite one pole extension of the stirrup 90, whereas
the south pole of the magnet 9 is positioned opposite the
other extension of the stirrup 90, and therefore the lines
of force of the magnetic field pass through the stirrup 90,
taking the shortest distance. This embodiment of the
means 4 has an important function, namely that when
the yarn 0 tries to turn the magnet 9 by means of the
compensatory arm 6, a torque is generated on the com-
pensatory arm 6 by the magnetic forces, being propor-
tionate to the displacement of the compensatory arm 6,
in other words, the system itself counteracts this dis-
placement by the action of the yarn 0 and stretches the
yarn 0, thus compensating for the loop of yarn. The con-
nected coil 91 due to being excited by the electric current
I (or by a change in the electric current I) generates an-
other magnetic flux, which is combined with the magnetic
field of the rotating magnet (according to the polarity it is
added to it or subtracted from it), by which means the
compensatory characteristics of this embodiment of the
means 4 is modified, and therefore it is possible to change
the character of the compensator from the point of view
of the force F acting on it, this being carried out automat-
ically according to the textile parameters, and, what is
more, it is even possible to optimize the course of the
compensation during one swing of the compensatory arm
6 if the current I running through the coil 91 properly
changes over time, for example, by using the method
PWM. As for the suitable material, it has been found out
that it is advantageous to make the compensatory arm
6 from a material enabling achieving sufficient firmness
and resistance while maintaining a minimal moment of
inertia. It is, for example, advisable to use carbon com-
posites, etc. Also, as far as the material is concerned, it
is favourable if the stirrup 90 is made of a magnetically
soft steel.
[0029] The control mechanism controls the illustrated
rotary reversible two-way controlled means 4 and its con-
trolled action on the yarn 0, for instance in the so-called
torque-speed mode, whereby the control mechanism is
either composed of an independent control mechanism
for one operating unit, or it is formed by means of a control
mechanism of the operating unit or it is composed of a
control mechanism common to more operating units, for
example, to a section of the machine or it consists of a
control unit common to all the operating units of the ma-
chine or it consists of means of the control mechanism
of the whole machine, etc.
[0030] The above mentioned torque-speed mode of
control of the reversible two-way controlled means 4 en-
ables, if required, to control mutually independently the
speed of the motion of the compensatory arm 6, and,
therefore, also the speed of the motion of its capturing
and guiding means 7, and, in addition, it allows to control
the size of the torque on the shaft 5, i.e. to control the
force applied by the compensatory arm 6, or, more spe-
cifically, by its capturing and guiding means 7, on the

yarn 0. Furthermore, this is all achieved regardless the
speed of the motion of the drawn-off yarn 0 and the speed
of the rotation of the bobbin A2 during the winding of the
yarn 0.
[0031] The torque of the shaft 5, which is converted by
the compensatory arm 6 and its capturing and guiding
means 7 into a force acting on the yarn 0 being produced
and wound, is set during the continuous spinning of the
yarn 0 according to the required tension in the yarn 0 and
is further more slightly regulated either by means of the
detector 8 of the position of the compensatory arm 6, or,
more specifically, by means of its capturing and guiding
means 7, and/or by means of the detector of the position
and/or speed of the rotation of the shaft 5 of the reversible
two-way controlled means 4. During the transition from
the continuous spinning of the yarn 0 to a transient state
and, vice versa, during the transition from a transient
state to the state of the continuous spinning of the yarn
0, the control of the speed and/or torque of the shaft 5
and, consequently, the control of the force applied by the
capturing and guiding means 7 of the compensatory arm
6 on the yarn 0 being produced and wound, is currently
adjusted and is carried out according to the particular
requirements of the automation operations being per-
formed at the operating unit, for example as a result of
the occurrence of a transient state at the operating unit.
[0032] In the mode of continuous spinning, the torque
of the shaft 5 of the reversible two-way controlled means
4 is controlled, for example, by using a method for a mod-
ified vector control, in which there are two separate reg-
ulator circuits, wherein one regulator circuit is intended
to monitor and control the torque of the compensatory
arm 6, or, more specifically, of the shaft 5 of the controlled
means 4. For example, if the controlled means 4 is com-
posed of an electric motor, then it is a case of controlling
the magnetic flux of this electric motor. Moreover, both
regulator circuits are made in such a manner that they
do not influence each other. The principle of the modified
vector control of an electric motor consists in converting
the space vector of the stator current into two perpendic-
ular components in a rotating coordinate system, which
may be oriented to the space vector of the stator or rotor
magnetic flux, or, as the case may be, to the space vector
of the resulting magnetic flux. The components of the
stator motor current space vector then define the torque
and the magnetization of the electric motor constituting
the means 4. The torque of the motor is defined by a
torque forming component of the stator current vector,
as well as by a respective vector of the magnetic flux.
The method for the vector control of electrical motors is
described in literature, e.g. in the scientific publication:
Chiasson, John Nelson, Modeling and high performance
control of electric machines, ISBN 0-471-68449-X.

Claims

1. A method for eliminating a yarn loop (0) when wind-
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ing yarn (0) on a cross-wound bobbin (A2) on a spin-
ning machine at a constant speed of the yarn (0)
being produced, in which the length of the working
path of the yarn (0) between a draw-off mechanism
(1) of yarn (0) and a winding device (A) of yarn (0)
varies as a result of the yarn (0) being deflected by
a capturing and guiding means (7) of the compen-
satory arm (6), characterized in that the yarn (0) is
acted on in a controlled manner by the capturing and
guiding means (7), which is deflected by a reversible
two-way controlled means (4), whereby the position
and/or direction and/or speed and/or force applica-
tion of the reversible two-way controlled means (4)
varies according to the particular operation that is
being carried out at an operating unit.

2. The method according to Claim 1, characterized in
that the control of the reversible two-way controlled
means (4) is performed according to the instantane-
ous position of the capturing and guiding means (7).

3. The method according to Claim 1 or 2, character-
ized in that the force applied by the reversible two-
way controlled means (4), which acts on the yarn, is
controlled in order to maintain a constant tension in
the yarn (0) due to the capturing and guiding means
(7), which acts on the yarn (0) during the continuous
spinning of the yarn (0) at the operating unit.

4. A device for eliminating a loop of yarn (0) when wind-
ing yarn (0) on a cross-wound bobbin (A2) on a spin-
ning machine at a constant speed of the yarn being
produced, which comprises a movable compensa-
tory arm (6) with a capturing and guiding means (7)
of yarn (0), whose path intersects the path of the
yarn (0) between a draw-off mechanism (1) of yarn
(0) and a winding device (A) of yarn (0), character-
ized in that the compensatory arm (6) is fixedly
mounted on an output element of a reversible two-
way controlled means (4), which is connected to a
control mechanism controlling the position and/or di-
rection and/or speed and/or the force applied by the
output element of the reversible two-way controlled
means (4).

5. The device according to Claim 4, characterized in
that the output element of the reversible two-way
controlled means (4) is aligned with a detector of its
position.

6. The device according to Claim 4 or 5, characterized
in that the compensatory arm (6) and/or the output
element of the reversible two-way controlled means
(4) is aligned with at least one detector of the position
of the compensatory arm (6).

7. The device according to Claim 6, characterized in
that the detector of the position of the compensatory

arm (6) is positioned in the middle of the path of the
compensatory arm (6) during the reciprocating mo-
tion when eliminating a loop of yarn (0), or it is aligned
with a detecting element located directly on the out-
put member of the reversible two-way controlled
means (4).

8. The device according to any of the Claims 4 to 7,
characterized in that the compensatory arm (6) is
with its capturing and guiding means (7) of the yarn
(0) arranged transversely to the path of the yarn (0)
at the outlet of the yarn (0) from the draw-off mech-
anism (1) of yarn (0), whereby the working path of
the capturing and guiding means (7) of yarn (0) is
formed by a radial circular pathway (9), which runs
past a part of the circumference of the driven draw-
off roller (2).

9. The device according to any of the Claims 4 to 7,
characterized in that the compensatory arm (6) is
with its capturing and guiding means (7) of yarn (0)
arranged transversely to the path of the yarn (0) in
the space between the two mutually spaced support
guides (10) of yarn (0), whereby the support guides
(10) are arranged between the draw-off mechanism
(1) of yarn (0) and the winding device (A) of yarn (0),
and the working path of the capturing and guiding
means (7) of the yarn (0) is formed by a radial circular
path (9) or it constitutes a straight-line path.

10. The device according to any of the Claims 4 to 9,
characterized in that the reversible two-way con-
trolled means (4) consists of a rotary brushless elec-
tric motor with permanent magnets and a built-in de-
tector of the position of its shaft (5).

11. The device according to any of the Claims 4 to 9,
characterized in that the reversible two-way con-
trolled means (4) is composed of a rotary solenoid.

12. The device according to any of the Claims 4 to 9,
characterized in that the reversible two-way con-
trolled means (4) comprises a cylindrical two-pole
magnet (9), on which the compensatory arm (6) is
mounted and which is mounted rotatably about its
longitudinal axis in a magnetic circuit with a coil (91)
connected to a source of electrical energy for the
excitation of the coil (91) according to the instructions
of the control mechanism.

13. The device according to Claim 12, characterized in
that the magnetic circuit with a coil (91) comprises
a stirrup (90), wherein at standstill the position of the
cylindrical two-pole magnet (9) is such that the north
pole of the magnet (9) is located opposite one pole
extension of the stirrup (90), whereas the south pole
of the magnet (9) is situated opposite the other pole
extension of the stirrup (90).
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