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WINDING AND TWISTING DEVICE OF A
RING SPINNING OR RING TWISTING
MACHINE AS WELL AS RING SPINNING
AND RING TWISTING METHOD

FIELD OF THE INVENTION

[0001] The invention relates to a device for producing and
winding-up of yarns in ring spinning and ring twisting
machines, wherein the yarn is made rotate by a twisting
element and wound up onto the bobbin due to an arising
velocity difference to the spindle and bobbin.

STATE OF THE ART

[0002] Conventional ring spinning and ring twisting
machines are equipped with a ring-rotor-system for twist
insertion of the thread. As a consequence of the rotation of
the spindle, the rotor into which the thread is hung and that
is fastened flexibly on the ring is made rotate. The rotor,
which can for example be formed as a simple wire loop,
thereby has no intrinsic drive but is taken along by the
spindle through the yarn that is hung into it. Through the
high friction of the rotor on the ring, through the air
resistance of the ring as well as the air resistance of the yarn
balloon between the thread guiding loop and the rotor, the
rotor is retained behind the speed of the spindle, which leads
to the thread being wound up onto the bobbin.

[0003] During the movement of the rotor on the ring,
friction occurs between the ring and the rotor due to the
arising centrifugal force. As it is not possible to effectively
dissipate the heat because of the low mass of the rotor, this
results in a velocity limitation of the rotor. If the velocity of
the rotor is increased further, the rotor will heat up as much
as to glow through and to break. In addition, this leads to
merging of thermoplastic fiber materials and to softening of
honeydew-containing cotton materials.

[0004] The productivity limitation of the ring spinning
method is mostly caused by the ring-rotor-system and
depends on the ring, the rotor and the yarn. A productivity
increase means a speed increase of the spindle that causes,
however, a strongly increasing wear on the currently avail-
able rings and rotors when the limits are exceeded.

[0005] The limitation of the velocity of the rotor means
that the delivery speed of the thread cannot be increased any
further so that the existing ring-rotor-system limits the
capacity of ring spinning and ring twisting machines.
[0006] From the WO 2012/100964 of the applicant, a
winding and twisting device of a ring spinning or ring
twisting machine is known, in which the friction between the
ring and the rotor is eliminated by magnetic levitation,
which extends the lifespan significantly and reduces the
impacting forces. A ring-shaped stator with a superconduct-
ing material and a stator cooling device is arranged co-
axially to the bobbin in the same way as a ring-shaped rotor,
which can be rotated in relation to the stator and creates a
magnetic field, with a loop-shaped yarn guiding element.
When the superconducting material of the stator cools down
below the transition temperature, the magnetic flux of the
rotor that has entered the stator is frozen so that an auto-
stable, passive support of the rotor, which has initially been
supported mechanically, can be achieved by means of mag-
netic levitation. Due to the contactless support of the rotating
rotor, the ring of the traditional ring-rotor-system may be
omitted as a significant component that limits productivity
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due to its creation of friction heat. Instead, the entire rotor
with the yarn-guiding element is now made rotate fast,
wherein the rotation is essentially friction-free—with the
exception of a weak magnetic friction—and therefore allows
for significantly higher spindle speeds.

[0007] The rotor formed as a magnet ring, however, has a
considerable dead weight that also has to be accelerated
during start-up of the spindle. In addition, the free-floating
magnet ring cannot be installed in a housing so that the
magnet ring, which rotates at high speeds of approx. 20,000
to 30,000 rotations per minute, causes a safety risk for an
operator of the installation. Eventually, the yarn guiding
element installed on the magnet ring constitutes an imbal-
ance that becomes the more problematic the more the speed
of the spindle is increased.

[0008] The present invention is consequently based on the
purpose of creating a device for twisting fiber material and
winding-up the arising yarn or twist in ring spinning and ring
twisting machines, which enables a fast start-up and shut-
down of the machine at a high capacity and which in
addition improves the safety of the operating staff. In very
general terms, the invention is based on the purpose of
further increasing the productivity of ring spinning and ring
twisting machines.

DESCRIPTION OF THE INVENTION

[0009] The problems mentioned above are solved by a
winding and twisting device for ring spinning and ring
twisting machines with the features of the independent claim
1 and a method with the features of the independent claim
14. Advantageous variants and further developments are
described in the dependent patent claims.

[0010] According to the invention, the winding and twist-
ing device of a ring spinning or ring twisting machine
comprises at least one stator, which comprises at least one
superconducting material and a stator cooling system, at
least one rotor that generates a magnetic field, and a rotat-
able spindle, wherein the rotor and the stator are arranged
co-axially to the spindle and wherein the rotor and the stator
are formed in a way that a ring-shaped air gap, which is
arranged co-axially to the spindle and in which the thread to
be wound up can circulate, is formed between the rotor and
the stator.

[0011] The formed air gap is formed in a ring-shaped way,
wherein its position and extension during operation of the
installation are formed in a way that the thread to be wound
up is wound up onto the rotating bobbin on the lower end of
the yarn balloon through the air gap. For example, the air
gap can have a width of 2 to 3 mm. Through the rotation of
the spindle and the sleeve put onto said spindle with the
bobbin, the thread is taken along in circulation in the known
way. As, due to the air friction of the yarn balloon, the
circulation of the thread occurs more slowly than the fast
rotation of the spindle, the thread is twisted and spun while
being wound up.

[0012] The rotor and/or stator can in particular have at
least one ring-shaped yarn guiding element that is arranged
co-axially to the spindle, wherein the yarn guiding element
of' the rotor and/or the yarn guiding element of the stator are
arranged in a way as to delimit the air gap. Hence, the yarn
guiding elements form ring-shaped delimitation elements,
wherein the circulating thread slides on the surface of one or
both delimitation elements. The friction that arises in this
process is extremely low so that very high speeds of the
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spindle can be achieved. Together with the air friction, the
friction with the yarn guiding element determines the rela-
tive velocity between the circulating thread and the spindle
rotation. Consequently, the surface texture of the ring-
shaped yarn guiding element determines the spinning quality
using the friction.

[0013] In contrast to the state of the art, the yarn guiding
elements do not form a loop or a similar device that
circulates with the thread, but only delimitation elements
that are arranged co-axially to the spindle axis and that
define the expansion of the air gap. As a result, it is no longer
required for the rotor to rotate with the thread around the
spindle axis, albeit this rotation is not necessarily excluded
according to the present further development. Due to the
magnetic levitation of the rotor described below, a guiding
of the thread without moving mechanical parts is possible as
the floating rotor can be positioned in a contactless way.
Although the rotor, as described further below, can be
positioned in particular in a torque-proof way so that no
rotation of the rotor takes place anymore, this term shall be
used here and in the following as a synonym for the general
term of an element that creates a magnetic field and that is
arranged co-axially to the spindle axis. The concept of the
rotor therefore relates more to the contactless support than to
the function as a rotating element. In the general further
development, it can in addition be tolerated that the rotor
will be gradually made rotate due to the friction of the thread
that is sliding on it during the operation of the installation.
But unlike in previous situations, the installation can be
started significantly faster as the thread can be made rotate
practically instantly due to the low friction with the yarn
guiding element of the rotor.

[0014] The yarn guiding elements are formed in a way as
to facilitate a guiding of the thread to be wound up that is
horizontal, i.e. oriented in the circulation direction, and
optionally a guiding of the thread that is vertical, i.e.
oriented along the spindle axis. This takes place for example
due to the yarn guiding elements forming deflecting ele-
ments for the thread through their arrangement on the rotor
and/or stator. To avoid tearing of the thread during operation,
the yarn guiding elements can be formed with an appropri-
ately smooth surface and in particular with a rounded shape.
In the spinning process, the thread slides in the circulation
direction on the smooth surface of the yarn guiding element
(s) that prevent(s) the thread from being entangled in the
rotor and/or stator that is in particular not formed rotation-
symmetrically. The yarn guiding elements are therefore used
to keep the thread away from potential surface irregularities
and edges of the winding and twisting device.

[0015] In addition, the rotor and the stator can each have
multiple ring-shaped yarn guiding elements as long as the air
gap is delimited by at least one yarn guiding element of the
rotor and/or at least one yarn guiding element of the stator.
As the rotor and the stator with the exception of the yarn
guiding elements do not necessarily have to be formed in a
ring-shaped way, their co-axial arrangement essentially
relates to the mentioned yarn guiding elements. In addition,
the subsections mentioned below can in particular be
arranged along the circumference of a co-axial circle around
the spindle axis.

[0016] As described in greater detail below, the rotor can
comprise at least subsections with a permanent-magnetic
material that generate a magnetic field. This means that the
rotor is magnetized at least in sections or that it has perma-
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nent magnets. Other subsections of stator and rotor can also
be made of other, also non-magnetic materials. This is in
particular true for the yarn guiding elements. To facilitate the
levitation of the rotor, in particular materials that reduce the
weight of the rotor can be used.

[0017] To enable the formation of a superconducting state
in the area of the stator, the stator has to allow the magnetic
flux of the rotor to enter said stator, and there has to be a
cooling device for cooling the stator. This stator cooling
device for creating low temperatures, which are required for
the formation of the superconducting state of the supercon-
ducting material, is formed in a way that it can reduce the
temperature in the superconducting areas of the stator until
it falls below the transition temperature of the used super-
conducting material. In a variant of the invention, the
cooling device can be formed as a bath cryostat, which can
be filled with liquid nitrogen if high-temperature supercon-
ductors with transition temperatures above 77K are used,
wherein also other cryostats such as vaporization cryostats,
in which cooling takes place by means of cold gas, or
refrigerator cryostats, for which no cryoliquid is necessary,
are used in other variants. Through different combinations of
multiple cooling devices, which differ in taking advantage of
different physical effects for the generation of cold, said
cryostats can also be interconnected redundantly in order to
increase the reliability of the system. In this context, the
superconducting materials can be surrounded and/or coated
by an appropriate thermal insulation to minimize cooling
losses, which can be formed as part of the stator cooling
device.

[0018] As on one hand the installation of loops or similar
devices as yarn guiding elements on the rotor is no longer
required for the winding and twisting device according to
the invention and as on the other hand no rotation of the rotor
is required any longer either, an essentially imbalance-free
rotor can be formed that can consequently be positioned
more easily in an inherently stable way.

[0019] In particular, the rotor and the stator can be formed
and arranged in a way that the rotor can be positioned in a
contactless way due to magnetic levitation during the opera-
tion. This shall be understood as the support of the rotor
being free-floating and hence contactless after cooling down
of'the superconducting areas of the stator. By maintaining an
optimal distance of the delimitation areas, which are located
opposite to one another, from the rotor and the stator and
through the pinning of the flux tubes of the inhomogeneous
magnetic field of the rotor permeating the stator through
reduction of the temperature of the superconducting material
below its transition temperature, an inherently stable, pas-
sive support of the rotor is possible both without as well as
with rotation of the rotor. Therefore, complex control and/or
sensor units for active bearing control of the rotor can be
omitted. The absence of wear is ensured through the optimal
distance, which results in a high reliability and robustness.
Thanks to the contactless support of the rotor and the
omission of the ring of the traditional ring-rotor-system as a
substantially productivity-limiting (due to its creation of
friction heat) component, the rotation velocities of the thread
and the spindle can be increased significantly, which, in turn,
leads to a drastic productivity increase in connection with a
possible increase of the diameter of the bobbin.

[0020] The arising inherently stable, passive support of the
rotor comes from the equilibrium of the restoring forces
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caused by changes of the position and orientation and the
pinning forces of the flux tubes to the superconducting
material of the stator.

[0021] The rotor and/or the stator can be formed in a way
that the rotor is pinned to the stator with regard to a rotation
around the spindle axis through the created magnetic field.
This can be achieved by the magnetic field of the rotor not
being rotationally symmetric around the spindle axis. Fur-
ther, superconducting areas of the stator can alternate with
normally conducting or insulating areas in the circumferen-
tial direction and/or the superconducting areas can have
defects. The superconducting areas quantize the magnetic
field in form of flux tubes that can be attached to the defects.
Due to the resulting gradient of the magnetic flux, a holding
force arises. Then, a rotation of the rotor will only be
possible against this holding force that is not overcome
through the low friction of the circulating thread on the
surface of the yarn guiding elements. Hence, the rotor is not
only free-floating but also positioned in a torque-proof way
so that no additional masses have to be accelerated during
the start of the installation.

[0022] In particular, the rotor can have one or multiple
subsections with a permanent-magnetic material that create
a magnetic field. Even with a single subsection that creates
a magnetic field, a stable support of the rotor is possible. In
two or multiple subsections with a permanent-magnetic
material, the created magnetic field attains a multipolar
character that facilitates the torque-proof support. The sub-
sections can for example be designed in form of bar or
cylinder magnets that are arranged at regular intervals on the
ring-shaped yarn guiding element. In this context, the polar
pitch can preferably be chosen in a way as to be larger than
the air gap in order to guarantee effective entry of the
magnetic field into the superconducting areas of the stator.
In between, non-magnetic segments can be arranged that can
be formed in a particularly light way in order to facilitate
levitation. Likewise, the intermediate segments can be omit-
ted completely in order to further reduce the weight of the
rotor. In the simplest case, the rotor can be a guiding ring for
the thread on which two or more bar or cylinder magnets are
installed.

[0023] Furthermore, the stator can have two or multiple
superconducting subsections that are spaced in relation to
one another in the circumferential direction of the spindle.
Hence, the superconducting part does in particular not have
to extend over the whole circumference so that the stator
cooling system can be significantly more compact and
energy-saving. The superconducting subsections can have a
type II superconductor as a superconducting material. In one
embodiment, these can be ceramic high-temperature super-
conductors from the group of the rare earth barium-copper
oxides (SE) BaCuO, for example yttrium-barium-copper
oxides (YBaCuO) or from the group of the bismuth-stron-
tium-calcium-copper oxides (BiStCaCuO). Also variants of
the invention that have a superconducting material, which
has an even higher transition temperature than the groups
already mentioned, in the subsections of the stator are
possible. Therefore, the performance parameters of the
cooling device can be reduced, which leads to an increased
energy efficiency of the described winding and twisting
device. In this context, the superconducting subsections are
always surrounded by a thermal insulation that is used to
minimize cooling losses.
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[0024] Segments of normally conductive and/or insulating
materials can be arranged between the superconducting
subsections. To save material, however, these intermediate
segments can also be omitted completely. In this case, the
stator only consists of the ring-shaped yarn guiding element
(s) and two or multiple superconducting subsections that are
arranged on these yarn guiding elements. In particular, the
superconducting subsections can be arranged in regular
intervals in the periphery, i.e. along a circle around the
spindle axis, of the spindle. This allows for a particularly
stable installation of the rotor.

[0025] For each superconducting subsection of the stator,
the rotor can have an appropriately arranged subsection with
a permanent-magnetic material. Therefore, respectively one
superconducting subsection of the stator and a subsection of
the rotor are located opposite to one another, which can
ensure a particularly effective pinning of the magnetic flux
lines. Ideally, the respective subsections can have equal or
comparable extensions in the circumferential direction. In
particular, the rotor and the stator can have exactly three
subsections. The resulting three-point-fixation allows for a
particularly stable contactless support of the rotor during the
entire spinning process.

[0026] According to a further development, the rotor and
the stator can be arranged in a co-planar way with the stator
enclosing the rotor and the thread being guided through the
air gap from above. The terms “above” and “below” shall be
understood here and in the following with regard to a ring
spinning or ring twisting machine that stands on a mounting
surface. The fiber material and/or the thread is usually led
from above to the bobbin that is wound up on the sleeve, in
the process of which a so-called yarn balloon is formed due
to the fast rotation of the thread. In the co-planar arrange-
ment, the rotor is located within the stator in a radial
direction wherein in particular, the ring-shaped yarn guiding
element of the rotor is located within the ring-shaped yarn
guiding element of the stator. Viewed from inside in an
outward direction, the arrangement can then look in particu-
lar as follows:

a) segments of the rotor with permanent-magnetic material,
b) ring-shaped yarn guiding element of the rotor that
encloses the segments,

¢) air gap,

d) ring-shaped yarn guiding element of the stator that is
located opposite to the yarn guiding element of the rotor and
that encloses the latter, and

e) superconducting segments of the stator.

[0027] Such an arrangement is particularly compact and
enables an efficient cooling of the superconducting areas.
The thread can be guided in a particularly simple way from
above through the air gap between the ring-shaped yarn
guiding elements and be wound up onto the bobbin below
the rotor. In this process, the thread will generally slide on
the surface of the yarn guiding ring of the rotor so that said
surface can advantageously be formed in a smooth way. In
addition, the cross-section of the yarn guiding ring can be
designed in a way, for example by means of roundings, that
tearing of the thread on the lower edge of the ring can be
prevented.

[0028] According to an alternative further development,
the rotor and the stator can be arranged in parallel at an axial
distance to one another with the thread being guided from
outside through the air gap. The terms “inside” and “out-
side” shall be seen in this context in relation to the spindle
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axis. The rotor can be arranged in a way as to be located
above or below the stator as far as the axial distance from the
stator and the rotor is small enough as to enable the magnetic
field of the rotor to enter the superconducting area of the
stator. Due to the axial distance between the rotor and the
stator, an air gap will be formed in addition through which
the thread is guided from the outside. In this process, the
yarn guiding elements of the rotor and the stator are located
opposite to one another at least partially in the vertical
direction, i.e. along the spindle axis. As in the previous
further development, the yarn guiding elements can also in
this case be formed with rounded edge profiles in order to
avoid tearing of the thread. In another further development
of this type, two stators can be arranged in a way that their
delimitation areas located axially opposite to one another are
respectively located opposite to an axial delimitation area of
the rotor. Therefore, two ring-shaped air gaps are formed,
wherein the thread can be guided either through one or the
other air gap. The described further developments of the
yarn guiding elements shall be applied accordingly in this
case.

[0029] According to a further development, at least the
part of the surface of the yarn guiding element of the rotor
and/or stator that comes in contact with the thread can be
coated. In particular, the whole yarn guiding element of the
rotor and/or the stator can be coated. In this context, the
coating can be chosen in a way as to ensure a desired friction
with the circulating thread for the envisaged circulation
velocity, in the process of which the thread is spun in the
desired spinning quality. For example, the coating can have
an average roughness value Ra (um) in the range from
Ra=0.025 (lapping) to Ra=0.5 (pre-grinding) according to
DIN EN ISO 4287:2010-07.

[0030] Furthermore, the yarn guiding elements can be
made of a plastic material or a light metal or comprise a
plastic material and/or light metal. Yarn guiding elements of
this type can be formed with a low weight and at the same
time with sufficient stability and thermal resistance so that
the levitation of the rotor can be guaranteed while ensuring
a low level of wear.

[0031] According to a further development, the stator can
be held by a holding device of the winding and twisting
device, with said holding device being formed with a fixed
position and with the spindle with the bobbin being able to
move axially in relation to the fixed stator, i.e. along the
spindle axis in order to wind up the yarn evenly onto the
bobbin. In another embodiment of the invention, however,
the spindle with the bobbin is fixed and the stator holding
device is connected to a stator displacing device so that the
winding and twisting device for ring spinning and ring
twisting machines can move axially in relation to the spindle
and the bobbin, i.e. along the spindle axis.

[0032] For the formation of the stator holding device, a
radial distance between the bobbin and the inner radial
delimitation area of the stator or rotor, depending on which
one has the smaller radius, shall be maintained. To maintain
the air resistance created by the yarn balloon equal during
the period of winding the yarn or twist onto the bobbin, it is
possible for the embodiment with a moving winding and
twisting device to form the thread guider on the upper end
of the yarn balloon in a way that it is also held by the stator
holding device or that it is fastened directly on the stator so
that the thread guider can be displaced in the axial direction
together with the winding and twisting device. Therefore,
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the distance of the thread guider from the rotor, and conse-
quently the expansion of the thread balloon, remains con-
stant during the winding process.

[0033] The problems mentioned above are also solved by
a ring spinning or ring twisting method in which the fiber
material is twisted and subsequently wound up, wherein a
winding and twisting device as described above is provided,
wherein the rotor is held co-axially by a rotor holding device
at a distance to the stator, wherein the temperature of the
superconducting material of the stator is reduced below the
transition temperature of the superconducting material and
wherein the rotor is subsequently released by the rotor
holding device before the actual spinning or twisting process
starts as soon as the superconducting state of the stator is
reached.

[0034] Through initial holding of the rotor at a distance to
the stator, which is structurally predetermined or selectable,
start-up of the machine is substantially facilitated in the
proposed solution.

[0035] In the mentioned ring spinning or ring twisting
method, the spindle can be driven with a speed around the
spindle axis, for which the friction of the circulating thread
with the yarn guiding element is not sufficient for overcom-
ing the torque-proof magnetic support. In other words, the
restoring force, which is caused by the pinning of the
magnetic flux lines, with regard to a rotation of the rotor is
higher than the friction forces of the circulating thread onto
the yarn guiding element of the rotor that arise during
operation.

[0036] The described winding and twisting devices as well
as ring spinning and ring twisting methods allow for a
significant increase of the speed of the spindle at a constant
quality of the spun yarn. In addition, the ring spinning or
ring twisting machine can be started without any time lag so
that there will be now rejects of low-quality yarn.

[0037] Further features and exemplary embodiments as
well as advantages of the present invention will be explained
in greater detail by means of the drawings in the following.
It is clear that the embodiments do not exhaust the field of
the present invention. It is further clear that some or all of
the features described in the following can also be combined
with one another in a different way.

[0038] FIG. 1 shows a schematic representation of a
winding and twisting device for ring spinning machines
according to a first embodiment of the invention, in which
the stator and the rotor are arranged in parallel and at an axial
distance to one another.

[0039] FIG. 2 shows a schematic representation of a
winding and twisting device for ring spinning machines
according to a second embodiment of the invention, in
which the stator and the rotor are arranged in a co-planar
way and in which the stator encloses the rotor.

[0040] FIG. 3 shows a top view of an exemplary further
development of the stator and the rotor for torque-proof,
contactless support of the rotor.

[0041] In the Figures described in the following, identical
reference signs denominate the same elements. For the sake
of better clarity, identical elements will only be described
when they appear for the first time. However, it is clear that
the variants and embodiments of an element described with
reference to one of the Figures can also be applied to the
respective elements in the remaining Figures.

[0042] The embodiment that is displayed schematically in
the side view in FIG. 1 is the section of a ring spinning
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machine 17 that comprises a winding and twisting device 18
according to the present invention. The stator 1, which has
at least one superconducting material 19, is arranged co-
axially to the spindle and/or spindle axis 7 and is cooled
down below the transition temperature of the superconduct-
ing material 19 by the stator cooling device 9. The stator 1,
which is disposed below the rotor 2 in this exemplary further
development, is held by a stator holding device 10 that is
only indicated schematically. However, as magnetic levita-
tion is also possible in a suspended position, also embodi-
ments in which the stator is disposed above the rotor as well
as embodiments in which a stator is disposed below the rotor
and a further stator is disposed above the rotor are com-
prised.

[0043] The rotor 2 and the stator 1 are arranged in parallel
and at an axial distance to one another so that they are not
in contact with each other and that the magnetic field created
by a permanent-magnetic material 21 of the rotor can enter
the superconducting material 19 of the stator 1. In particular,
the rotor 2 and the stator 1 are formed in a way that a
ring-shaped air channel 14, which is disposed co-axially to
the spindle 7 and in which the thread 8 to be wound up can
circulate, can be formed between the rotor 2 and the stator
1. As shown in FIG. 1, the thread 8 is guided for this purpose
from outside around the rotor 2 and through the air gap 14
to the bobbin 6. The stator 1 and the rotor 2 thereby comprise
in particular no elements that could hamper the circulation
of the thread 8 in the air gap.

[0044] Rather, the rotor 2 in the exemplary embodiment
shown here has a ring-shaped yarn guiding element 3 that is
disposed co-axially to the spindle 7 and on whose surface the
thread 8 slides and/or rolls off during its circulation around
the spindle axis. For this purpose, the yarn guiding element
3 is disposed on the outside of the rotor 2 in a radial direction
and equipped with a smooth, rounded surface in such a way
that the thread 8 will not tear during guiding over the
surface. In the exemplary further development shown in
FIG. 1, also the stator 1 has a yarn guiding element 13,
which is also formed in a ring-shaped way and which is
disposed co-axially to the spindle 7. The thread 8 is thereby
guided in the air gap 14 formed between the yarn guiding
elements 3 and 13. It is clear that, depending on arrangement
and formation, both the rotor 2 as well as the stator 1 can
comprise other or differently formed yarn guiding elements
as long as said elements are formed in a ring-shaped way and
co-axially around the spindle axis and guarantee reliable
guiding of the thread from outside through the air gap 14 to
the bobbin 6. In addition, the arrangement of the yarn
guiding elements has to be adapted to the relative arrange-
ment of the rotor 2 and the stator 1. Most importantly, the
yarn guiding elements have to enable the free circulation of
the thread 8 and hence are not formed as a closed rotor that
has to circulate around the spindle axis with the thread. It is
therefore possible to anchor the free-floating rotor 2 mag-
netically into the stator 1 so that it is positioned in a fixed and
contactless way during operation of the installation. As no
masses have to be accelerated anymore from now on, the
installation can be started without delay.

[0045] For start-up and shut-down of the winding and
twisting device 18, the rotor 2 is held coaxially at a distance
to the stator 1 by a rotor holding device 12, the temperature
of' the stator 1 is reduced below the transition temperature of
the superconducting material 19 and the rotor 2 is subse-
quently released by the rotor holding device 12. For this
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purpose, the schematically displayed mechanical connection
24 can be retracted during operation.

[0046] The yarn 8 runs through the yarn guider 4, contin-
ues through the balloon narrowing ring 5 as well as from the
outside over the yarn guiding element 3 of the rotor 2 in
order to be wound up onto the bobbin 6 as, due to the friction
of the circulating yarn 8 on the surface of the yarn guiding
element 3 and through the air friction of the yarn balloon that
is being formed, a relative velocity between the spindle 7
that is held by the spindle holding device 15 and that is made
rotate by the spindle rotating device 16 emerges in relation
to the circulation velocity of the thread 8. The relative
velocity can be influenced by the surface texture of the, in
particular coated, yarn guiding element 3, by means of
which the spinning quality of the created yarn can be
adjusted accordingly.

[0047] For winding up the yarn 8 onto the bobbin 6, the
stator holding device 10 is displaced in a variant of the
invention by means of the stator displacing device 11 along
the spindle axis, in the process of which the yarn guiding 4
and optionally the balloon narrowing ring 5 can be moved
along through an optional rigid connection 20 (indicated
schematically) while, however, the spindle 7 does not
change its position in relation to the ring spinning machine
17. In another variant of the invention, the position of the
winding and twisting device 18 in relation to the ring
spinning machine 17 remains fixed while the spindle 7 with
the bobbin 6 is displaced along the spindle axis by means of
the spindle displacement device 26.

[0048] FIG. 2 shows an alternative further development of
the winding and twisting device 18 of a ring spinning
machine 17 in a schematic side view. As already in the
previous embodiment, the stator 1, which has at least one
superconducting material 19, is arranged co-axially to the
spindle and/or spindle axis 7 and is cooled down below the
transition temperature of the superconducting material 19 by
the stator cooling device 9. As shown in greater detail in
FIG. 3, the coaxial arrangement of the stator 1 and/or of the
rotor 2 does, however, not imply that the stator 1 and/or rotor
2 have to be formed in a ring-shaped way. Only the radial
distance of the segments of the stator 1 and/or rotor 2
described further below from the spindle axis has to be
equal. In the further development shown in FIG. 2, the rotor
2 and the stator 1 are arranged co-axially with the stator
enclosing the rotor so that they are not in contact and that the
magnetic field created by the permanent-magnetic material
21 of the rotor 2 can enter the superconducting material 19
of the stator 1. As the stator 1 is held by the stator holding
device 10 and as the thread circulates through the ring-
shaped air gap 14, the rotor 2 has to be disposed within the
stator 1.

[0049] In the shown embodiment, the rotor 2 has a ring-
shaped yarn guiding element 3 that is arranged co-axially to
the spindle 7 and through which the thread 8 is led from
above through the air gap 14 to the bobbin 6. Also in this
case, the yarn guiding element 3 is disposed radially on the
outer circumference of the rotor 2 and formed with a
smooth, rounded surface so that the thread 8 can be guided
with a high velocity over the surface of the yarn guiding
element 3 without tearing. In addition, the stator 1 has a
ring-shaped yarn guiding element 13 that is disposed radi-
ally on its inner circumference and that delimits the formed
ring-shaped air gap 14 together with the yarn guiding
element 3.
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[0050] For start-up and shut-down of the winding and
twisting device 18, the rotor 2 is held by a rotor holding
device 12 co-axially and with a distance to the stator 1, the
temperature of the stator 1 is reduced below the transition
temperature of the superconducting material 19 and the rotor
2 is subsequently released through retraction of the mechani-
cal connection 24 of the rotor holding device 12.

[0051] The yarn 8 runs through the yarn guider 4, contin-
ues through the balloon narrowing ring 5 as well as from
above through the ring-shaped air gap 14 formed between
the stator 1 and the rotor 2 in order to be wound up onto the
bobbin 6, wherein, due to the friction of the thread 8 that
circulates on the surface of the yarn guiding element 8 and
due to the air friction of the yarn balloon, a relative velocity
arises between the spindle 7, which is held by the spindle
holding device 15 and made rotate by the spindle rotation
device 16, with regard to the circulation velocity of the
thread 8 that determines the spinning quality. Again, a
desired spinning quality can be set through an appropriate
choice of the surface texture of the yarn guiding element 3.
[0052] For winding up the yarn 8 onto the bobbin 6, the
stator holding device 10 is displaced in one embodiment of
the invention by means of the stator displacing device 11
along the spindle axis, wherein the thread guiding 4 and
optionally the balloon narrowing ring 5 can be moved along
via an optional rigid connection 20 while the spindle 7 does
not change its position in relation to the ring spinning
machine 17. In another embodiment of the invention, the
position of the winding and twisting device 18 remains
unchanged in relation to the ring spinning machine 17 while
the spindle 7 with the bobbin 6 is displaced along the spindle
axis by means of the spindle displacing device 26.

[0053] A special further development of the stator and the
rotor for torque-proof, contactless support of the rotor is
shown exemplarily in FIG. 3. While the yarn guiding
elements 3 and 13 are formed in a ring-shaped way, both the
permanent-magnetic areas 21 of the rotor 2 as well as the
superconducting areas 19 of the stator 1 are only formed in
segments. In the displayed, nonlimiting further develop-
ment, the rotor 2 comprises three subsections 21a-¢ with a
permanent magnetic material, which are arranged at regular
intervals along the inner circumference of the yarn guiding
element 3 and which can be formed for example as shown
as bar or cylinder magnets. In this context, the magnets are
fastened on the yarn guiding element 3 and carry said
element during operation. Alternatively, the yarn guiding
element 3 can itself comprise the permanent-magnetic sub-
sections, for example as magnetized segments of a metal
ring. In the embodiment mentioned first, the rotor 2 can be
formed with a particularly light weight by forming the yarn
guiding element 3 for example of a plastic material or a light
metal and with a low thickness. Therefore, the magnetic
levitation can already be reached with a low field strength.
[0054] In correspondence to the rotor 2, the stator 1 has
three superconducting subsections 19a-c¢, which are
arranged at equal intervals along the outer circumference of
the yarn guiding element 13 and which can be formed with
regard to their expansion and their arrangement in a way that
they are exactly opposite to the permanent-magnetic sub-
sections 21a-c of the rotor 2. The super-conducting subsec-
tions 19a-c can therein be held by the stator holding device
or the stator cooling device while they hold the yarn guiding
element 13 for their part. The latter can potentially also be
omitted. The illustrated arrangement with respectively three
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subsections allows for a stable, contactless support of the
rotor, which is in addition torque-proof due to the pinning of
the magnetic flux lines to the superconducting subsections
19a-c. As shown in FIG. 3, the thread 8 can be guided from
above through the air gap 14 between the two yarn guiding
elements 3 and 13 and circulate around said air gap. There
is consequently no longer a requirement to accelerate the
rotor 2 during start-up of the ring spinning machine and to
slow down said rotor during shutdown. Due to the low
friction of the circulating thread 8, very high speeds of the
spindle 7 can be achieved in addition, which can increase the
productivity of the ring spinning machine. As the rotor 2—in
spite of the name—does no longer rotate, there is in addition
no more risk of injury for the operating staff.

1.-15. (canceled)

16. A winding and twisting device of a ring spinning or
ring twisting machine, the winding and twisting device
comprising:

at least one stator that comprises at least one supercon-

ducting material and a stator cooling device,

at least one rotor that generates a magnetic field, and

a rotatable spindle,

wherein the rotor and the stator are arranged co-axially to

the spindle; and

wherein the stator has a plurality of superconducting

subsections that are spaced from one another in a
circumferential direction of the spindle.

17. The winding and twisting device according to claim
16, wherein the plurality of superconducting subsections is
arranged in regular intervals in a periphery of the spindle.

18. The winding and twisting device according to claim
16, wherein a normally conductive material is arranged
between the plurality of superconducting subsections.

19. The winding and twisting device according to claim
16, wherein an insulating material is arranged between the
plurality of superconducting subsections.

20. The winding and twisting device according to claim
16, wherein the stator has exactly three superconducting
subsections.

21. The winding and twisting device according to claim
16, wherein the rotor and the stator are arranged in a
co-planar way so that the stator encloses the rotor.

22. The winding and twisting device according to claim
16, wherein the rotor and the stator are arranged in parallel
and at an axial distance to one another.

23. The winding and twisting device according to claim
16, wherein the rotor and the stator are formed in a way that
the rotor can be supported in a contactless way due to
magnetic levitation during the operation of the winding and
twisting device.

24. The winding and twisting device according to claim
16, wherein the rotor and the stator are formed so that a
ring-shaped air gap, which is arranged co-axially to the
spindle and in which a thread to be wound up can circulate,
is formed between the rotor and the stator.

25. The winding and twisting device according to claim
24, wherein at least one of the rotor and the stator has at least
one ring-shaped yarn guiding element that is arranged
co-axially to the spindle, and

wherein the yarn guiding element of the at least one of the

rotor and the stator delimits the air gap.

26. The winding and twisting device according to claim
25, wherein at least a part of a surface of the at least one yarn
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guiding element of the at least one of the rotor and the stator
that comes in contact with the thread is coated.

27. The winding and twisting device according to claim
25, wherein the at least one yarn guiding element of the at
least one of the rotor and the stator is made of plastic or light
metal or comprises plastic or light metal.

28. A ring spinning or ring twisting method in which fiber
material is twisted and subsequently wound up, wherein:

a winding and twisting device according to claim 16 is

provided,

the rotor is held co-axially at a distance to the stator by a
rotor holding device,

a temperature of the superconducting material of the
stator is reduced below a transition temperature of the
superconducting material, and

the rotor is released by a rotor holding device.

#* #* #* #* #*
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