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SELF-CLEANING OPERATION METHOD

(67)  The invention relates to a rotor spinning device
self-cleaning structure and a textile machinery as well as
to a self-cleaning operation method, wherein the rotor
spinning device self-cleaning structure comprises a spin-
ning device thatincludes a cup insert for conveying cotton
fibers, and a rotor. The rotor includes a condensing
groove for forming a yarn, and includes a cleaning rod
that can extend into and clean the condensing groove of
the rotor when the rotor is in an operating state, and a
driving device for driving the cleaning rod to operate. In
addition, the rotor self-cleaning method comprises a rotor
spinning device self-cleaning structure as described
above, when the rotor is to be cleaned, the driving device
drives the cleaning rod to move from an initial operating
position to a cleaning operating position in which the
cleaning rod is in contact with the condensing groove of
the rotor in the rotating operating state. The invention
can realize the cleaning of the rotor without stopping the
machine and has a good cleaning effect, and at the same
time can ensure the production efficiency of the textile
machinery with the self-cleaning structure and improve
the production benefit.
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Description
Technical Field

[0001] The invention relates to the technical field of
textile equipment, and in particular to a rotor spinning
device self-cleaning structure, a textile machinery and a
self-cleaning operation method.

Background

[0002] Rotor spinning is one of the open-end spinning
methods. Rotor spinning is referred to as rotor spinning
because of the use of rotor-condensation single fibers.
Rotor spinning has a high spinning speed, large winding
capacity, and a good ability to spinning low-grade cotton
and waste cotton, and labor-intensive environment is,
wherein the rotor-spinning device is an important part to
realize such process.

[0003] In a rotor spinning machine, a fiber strip is fed
and loosened into a single fiber by a rotary carding roller
coated with a card clothing, to be transported with the air
flow to the inner wall of the high-speed rotating rotor, to
form a yarn tail in the condensing groove, and simulta-
neously to be twisted into yarn to be led out, to be directly
wound into a bobbin. The main difference between rotor
spinning and other open-end spinning methods is the
mechanism and function of condensing and twisting. Af-
ter the single fiber enters the rotor of the rotor-spinning
device, it is first sent to the inclined surface of the inner
wall of rotor. Due to the high surface velocity of the inner
wall of the rotor, the fibers are arranged in parallel along
the circumference of the inner wall, and under the action
of centrifugal force, they slide into the condensing groove
at the maximum diameter of the inner wall, where they
are overlapped and formed into annular fiber strands,
which is the process of condensation of fibers. In the
condensation process, the fibers are circularly arranged
in a circumferential direction to form a wound fiber of the
air-flow yarn.

[0004] Impurities are left in the condensing groove of
the rotor in the spinning process, and the condensation
and the transmission of twist of the fiber strands may be
damaged, so that the spun yarn has periodic uneven-
ness, and the wavelength is about the circumference of
rotor, and broken ends will occur in serious cases. Even
if fine dust enters the condensing groove, it will gradually
accumulate into larger particles, producing the same ef-
fect. In various embodiments of the prior art, open spin-
ning machines are known which each comprise a clean-
ing device for cleaning a spinning rotor. For example, DE
100 231484A1 describes an open-end spinning device
wherein a rotor-spinning machine is cleaned by means
of a removable maintenance unit. For this purpose, the
maintenance unit comprises a cleaning device including
a cleaning head including a mechanical cleaning ele-
ment, such as a scraper, or including a compressed air
nozzle. In order to clean the spinning rotor, the mainte-

10

15

20

25

30

35

40

45

50

55

nance unit is positioned in front of the relevant spinning
equipment, the rotor of the spinning device is opened,
and the cleaning head is pushed towards the spinning
rotor and then cleans the rotor. However, the cleaning
device in the prior art must open the rotor of the spinning
device to interrupt the spinning, and cannot perform the
cleaning under the working condition, which affects the
spinning efficiency. Hence, there is a need for an appa-
ratus that is capable of automatically cleaning in the nor-
mal operating state of a rotor-spinning device.

Summary of the Invention

[0005] The invention aims to provide a rotor spinning
device self-cleaning structure in a textile machinery as
well as a self-cleaning operation method, which can re-
alize the cleaning of the rotor without stopping the ma-
chine and has a good cleaning effect, and at the same
time can ensure the production efficiency of the textile
machinery with the self-cleaning structure and improve
the production benefit.

[0006] Inordertoachieve the above object, the present
invention adopts a technical solution as below:

The invention provides a rotor spinning device self-clean-
ing structure, comprising a spinning device that includes
a cup insert for conveying cotton fibers, and a rotor. The
rotor includes a condensing groove for forming a yarn,
and includes a cleaning rod that is designed to extend
into and to clean the condensing groove of the rotor when
the rotor is in an operating state, and a driving device for
driving the cleaning rod to operate.

[0007] Optionally, the cleaning rod is made of a flexible
material.
[0008] Optionally, the driving device automatically ad-

justs the length of the cleaning rod that extends into the
condensing groove of the rotor as needed.

[0009] Optionally, the cup insert is provided with a
channel to guide the cleaning rod to extend into the rotor
groove. The guide channel includes an arc-shaped seg-
ment for guiding the cleaning rod to the condensing
groove.

[0010] Optionally, the guide channel includes a first
endand asecond end in the entry direction of the cleaning
rod, the second end is provided with a guiding portion
that has a guiding arc surface. When the cleaning rod
enters from the first end and arrives at the second end,
it bends under the guidance of the guiding arc surface
and moves towards the condensing groove.

[0011] Optionally, the invention further comprises a
control device for controlling the driving device and a de-
tection device for detecting the amount of residue to be
cleaned in the condensing groove of the rotor. The control
device is designed to control the frequency at which the
cleaning rod enters the rotor according to the detection
result of the detection device.

[0012] Optionally, the invention further comprises a
control device for controlling the driving device. The con-
trol device is preset with a preset frequency for cleaning
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the rotor. The control device is designed to control the
frequency at which the cleaning rod enters the rotor ac-
cording to the preset frequency.

[0013] In particular, the present application further pro-
vides a textile machinery comprising a number of rows
of stations arranged side by side, each of the stations
comprising arotor spinning device self-cleaning structure
as described above.

[0014] In particular, the present application further pro-
vides a rotor self-cleaning operation method, comprising
a rotor spinning device self-cleaning structure as de-
scribed above, when the rotor is to be cleaned, the driving
device drives the cleaning rod to move from an initial
operating position to a cleaning operating position in
which the cleaning rod is in contact with the condensing
groove of the rotor in the rotating operating state.
[0015] Optionally, after the cleaning rod completes the
cleaning of the rotor, the cleaning rod is moved away
from the rotor cleaning operating position and returned
to the initial operating position.

[0016] Compared with the prior art, the present inven-
tion has advantages as follows:

The rotor spinning device self-cleaning structure and the
textile machinery as well as the self-cleaning operation
method provided by the invention can achieve an efficient
cleaning of the condensing groove of the rotor of the rotor
spinning device without opening the rotor in the state that
the machine is not stopped, can ensure the spinning qual-
ity and meanwhile effectively guarantee the production
efficiency of the textile machinery having the self-clean-
ing mechanism described above, such that the produc-
tion efficiency is always maintained at a high level.

Brief Description of the Drawings

[0017] Hereinafter, some specific embodiments of the
present invention will be described in detail by way of
example and without limitation with reference to the ac-
companying drawings. The same reference numerals in
the drawings denote the same or similar components or
parts. Those skilled in the art will appreciate that these
drawings are not necessarily drawn to scale. In the draw-
ings:

FIG. 1 is a schematic diagram of a rotor spinning
device self-cleaning structure according to an em-
bodimentofthe presentinvention, wherein the clean-
ing rod is not activated;

FIG. 2 is a schematic diagram of a rotor spinning
device self-cleaning structure according to an em-
bodimentofthe presentinvention, wherein the clean-
ing rod is activated.

[0018]
lows:
1. rotor; 2. cup insert; 3. guide channel; 4. cleaning rod;
5. driving device.

Description of the reference numerals is as fol-
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Detailed Description of the Preferred Embodiments

[0019] Hereinafter the technical solution of the present
invention will be described clearly and completely in com-
bination with the accompanying drawings, and obviously,
the described embodiments are part of the embodiments,
not all of the embodiments. Based on the embodiments
of the present invention, all other embodiments that are
obtained by persons skilled in the art without making cre-
ative efforts fall within the protection scope of the present
invention.

[0020] In the description of the invention, it should be
noted that, the terms "center", "upper", "lower", "left",
"right", "vertical", "horizontal", "inner", and "outer" and
the like indicate an orientation or a positional relationship
based on the orientation or positional relationship shown
in the drawings. It is merely to facilitate the description
of the invention and simplify the description, and not to
indicate or imply that the device or element referred to
must have a particular orientation, be constructed and
operated in a specific orientation, and therefore should
not be construed as limiting the invention.

[0021] In addition, the technical features involved in
the different embodiments of the present invention de-
scribed below can be combined with each other as long
as they do not constitute a conflict.

The embodiment 1:

[0022] The embodimentdescribes a rotor spinning de-
vice self-cleaning structure, as shown in FIGs. 1 and 2,
comprising a spinning device which includes a cup insert
2 for conveying cotton fibers, and a rotor 1. The rotor 1
includes a condensing groove for forming a yarn, and
also includes a cleaning rod 4 which can extend into and
clean the condensing groove of the rotor 1 when the rotor
1isin an operating state, and adriving device 5 for driving
the cleaning rod 4 to operate. The driving device 5 can
automatically adjusts the length of the cleaning rod that
extends into the condensing groove of the rotor as actu-
ally needed.

[0023] In order to be able to guide the cleaning rod 4
when it extends into the rotor 1 in the operating state, the
cup insert 2 is provided with a guide channel 3 for the
cleaning rod 4 to extend into the rotor 1. The guide chan-
nel 3 includes an arc-shaped segment for guiding the
cleaning rod 4 to the condensing groove. Specifically,
the guide channel 3 includes a first end and a second
end in the entry direction of the cleaning rod 4. The sec-
ond end is provided with a guiding portion that has a
guiding arc surface. When the cleaning rod 4 enters from
the firstend and arrives at the second end, it bends under
the guidance of the guiding arc surface and moves to-
wards the condensing groove. In this way, during the
cleaning process, the cleaning rod 4 can be guided quick-
ly and accurately to the condensing groove, so that clean-
ing of the condensing groove of the rotor spinning device
can be achieved quickly and the cleaning beat can be
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shortened.

[0024] In addition, in order to be able to ensure that
the cleaning rod 4 can extend into the rotor 1 and to fa-
cilitate a curved guidance in the guide channel 3, the
cleaning rod 4 is preferably made of a flexible material.
[0025] The control of the cleaning of the rotor 1 by the
cleaning rod 4 can be performed in accordance with the
yarn conditions in the condensing groove, or the cleaning
frequency can also be controlled by a preset periodic
time, as follows:

In one aspect, the self-cleaning mechanism is provided
with a control device and a detection device. The control
device is used for controlling the operation of the driving
device 5. The detection device is used for detecting the
amount of residue to be cleaned in the condensing
groove of the rotor 1. The residue to be cleaned refers
to dust, impurities and shortfibers, etc. The control device
controls the frequency at which the cleaning rod 4 enters
the rotor 1 according to the detection result of the detec-
tion device. That is to say, during the operation of the
rotor spinning device, the amount of residue to be
cleaned in the condensing groove of the rotor 1 is mon-
itored in real time. When the cleanliness of the condens-
ing groove is not high and there are abnormal conditions,
there is an abnormal change in the amount of residue to
be cleaned in the condensing groove, e.g., it is detected
that the accumulated matter to be cleaned in the con-
densing groove exceeds a certain value. In this way, the
condensing groove can be cleaned timely and efficiently.
[0026] In the other aspect, the self-cleaning mecha-
nism is provided with a control device. The control device
is preset with a preset frequency for cleaning the rotor 1.
Thatis, the control device controls the frequency at which
the cleaning rod 4 enters the rotor 1 according to the
preset frequency. For example, if the rotor 1 is set to be
cleaned once every ten minutes, then the control device
controls the cleaning rod 4 to enter the rotor 1 every ten
minutes, to achieve a timed and efficient cleaning of the
rotor 1.

The embodiment 2:

[0027] The embodiment provides a textile machinery
comprising a number of rows of stations arranged side
by side, each of the stations comprising a rotor spinning
device self-cleaning structure as described in the em-
bodiment 1.

[0028] With the rotor spinning device self-cleaning
structure as described in the embodiment 1, the textile
machinery can achieve an efficient cleaning of the rotor
1 in the rotor spinning device without opening the rotor
and without the machinery being stopped. This can en-
sure the spinning quality and meanwhile effectively guar-
antee the production efficiency of the textile machinery
having the self-cleaning mechanism described above,
such that the production efficiency is always maintained
at a high level.
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The embodiment 3:

[0029] The embodiment provides a rotor self-cleaning
operation method, comprising a rotor spinning device
self-cleaning structure as described in the embodiment
1, wherein the rotor spinning device self-cleaning struc-
ture includes a spinning device that includes a cup insert
2 for conveying cotton fibers, and a rotor 1. The rotor 1
includes a condensing groove for forming a yarn, and
includes a cleaning rod 4 which can extend into and clean
the condensing groove of the rotor 1 when the rotor 1 is
in an operating state, and a driving device 5 for driving
the cleaning rod 4 to operate. The driving device 5 can
automatically adjusts the length of the cleaning rod that
extends into the condensing groove of the rotor as actu-
ally needed.

[0030] When the rotor 1 is to be cleaned, the driving
device 5 drives the cleaning rod 4 to move from an initial
operating position to a cleaning operating position in
which the cleaning rod 4 is in contact with the condensing
groove of the rotor 1 in the rotating operating state. After
the cleaning rod 4 completes the cleaning of the rotor 1,
the cleaning rod 4 is moved away from the rotor 1 from
the cleaning operating position and returned to the initial
operating position.

[0031] In the rotor self-cleaning operation method pro-
vided in this embodiment, when the rotor 1 is cleaned,
the cleaning rod 4 is controlled to extend into the guide
channel 3 in the rotor 1. The guide channel 3 includes a
first end and a second end in the entry direction of the
cleaning rod 4, and the second end is provided with a
guiding portion. The guiding portion in the embodiment
has a guiding arc surface. The method controls the clean-
ing rod 4 to enter from the first end and arrive at the
second end. The cleaning rod 4, which is made of a flex-
ible material, bends under the guidance of the guiding
arc surface and moves towards the condensing groove.
During the cleaning process, the cleaning rod 4 can be
quickly and accurately guided to and in contact with the
inner wall of the condensing groove, thereby quickly
achieving effective cleaning of the condensing groove,
shortening the cleaning beat, and improving the cleaning
efficiency. Of course, the guiding portion in other embod-
iments may also be a guide groove, a guide hole, or the
like, as long as that the cleaning rod 4 is guided to the
inner wall of the condensing groove for efficient cleaning
of the condensing groove via the rotating of the rotor,
which are within the scope of protection of the invention.
[0032] The rotor self-cleaning operation method pro-
vided in the embodiment realizes control of the cleaning
of the condensing groove of the rotor 1 by the cleaning
rod 4, and the control can be performed in accordance
with the amount of residue to be cleaned in the condens-
ing groove, or the cleaning frequency can also be con-
trolled by a preset periodic time, as follows:

In one aspect, the operation of the driving device 5 is
controlled by detecting the amount of residue to be
cleaned in the condensing groove of the rotor 1. The
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amount of residue to be cleaned in the condensing
groove of the rotor 1 is detected by the detection device,
and then the control device controls the frequency at
which the cleaning rod 4 enters the rotor 1 according to
the detection result of the detection device. That is to
say, during the operation of the rotor spinning device, the
amount of residue to be cleaned in the condensing
groove of the rotor 1 is monitored in real time. When the
cleanliness of the condensing groove is not high and
there are abnormal conditions, there is an abnormal
change in the amount of charge in the condensing
groove. In this way, the condensing groove can be
cleaned timely and efficiently.

[0033] In the other aspect, the cleaning frequency of
rotor 1 is preset, and cleaning is performed regularly. The
self-cleaning mechanism is provided with a control de-
vice. Control software of the control device is preset with
a preset frequency for cleaning the rotor 1. That is, the
control device controls the frequency at which the clean-
ing rod 4 enters the rotor 1 according to the preset fre-
quency. For example, if the rotor 1 is set to be cleaned
once every ten minutes, then the control device controls
the cleaning rod 4 to enter the rotor 1 every ten minutes,
to achieve a timed and efficient cleaning of the rotor 1.
[0034] In addition, as for selection of the material of
the cleaning rod 4 in the above embodiment, the cleaning
rod 4 used in the present application is a consumable
material. The cleaning rod 4 is flexible but has a certain
rigidity strength, for example resin materials such as high
molecular polyethylene, polypropylene and the like, or
rubber materials, nylon materials and the like. In the
course of each cleaning process, the cleaning rod 4 can
come into contact with the inner wall of the condensing
groove and the end portion can be worn away. The clean-
ing rod 4 is fed after each cleaning, to ensure that the
cleaning rod 4 can get into contact with the inner wall of
the condensing groove and clean it. Of course, the clean-
ing rod 4 can also be made of other wear-resistant ma-
terials, and can be maintained or replaced after a certain
period.

[0035] The above embodiments are only for illustrating
the technical concept and features of the present inven-
tion, and the purpose thereofis to enable a person skilled
in the art to understand the contents of the invention and
accordingly carry out the same, but not to limit the scope
of protection of the present invention. Any equivalent
change or modification made in accordance with the spirit
of the present invention should be included in the pro-
tection scope of the invention.

Claims

1. Arotor spinning device self-cleaning structure, com-
prising a spinning device which includes a cup insert
for conveying cotton fibers, and a rotor, which in-
cludes a condensing groove for forming a yarn and
is characterized in that the self-cleaning structure
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further comprises a cleaning rod which is designed
to extend into and to clean the condensing groove
of the rotor when the rotor is in an operating state,
and a driving device for driving the cleaning rod to
operate.

The rotor spinning device self-cleaning structure ac-
cording to claim 1, characterized in that, the clean-
ing rod is made of a flexible material.

The rotor spinning device self-cleaning structure ac-
cording to claim 1, characterized in that, the driving
device automatically adjusts the length of the clean-
ing rod that extends into the condensing groove of
the rotor as needed.

The rotor spinning device self-cleaning structure ac-
cording to claim 2, characterized in that, the cup
insertis provided with a guide channel for the clean-
ing rod to extend into the rotor, the guide channel
includes an arc-shaped segment for guiding the
cleaning rod to the condensing groove.

The rotor spinning device self-cleaning structure ac-
cording to claim 4, characterized in that, the guide
channel includes a first end and a second end in the
entry direction of the cleaning rod, the second end
is provided with a guiding portion which has a guiding
arc surface, based on which, when the cleaning rod
enters from the first end and arrives at the second
end, the cleaning rod bends under the guidance of
the guiding arc surface to move towards the con-
densing groove.

The rotor spinning device self-cleaning structure ac-
cording to claim 1, characterized in that it further
comprises a control device for controlling the driving
device and a detection device for detecting the
amount of residue to be cleaned in the condensing
groove of the rotor. The control device is designed
to control the frequency at which the cleaning rod
enters the rotor according to the detection result of
the detection device.

The rotor spinning device self-cleaning structure ac-
cording to claim 1, characterized in that it further
comprises a control device for controlling the driving
device, the control device is preset with a preset fre-
quency for cleaning the rotor and is designed to con-
trol the frequency at which the cleaning rod enters
the rotor according to the preset frequency.

A textile machinery, comprising a number of rows of
stations arranged side by side, characterized in
that, each of the stations comprises a rotor spinning
device self-cleaning structure according to any of
claims 1to 7.



10.

9 EP 4 029 978 A1

A rotor self-cleaning operation method, character-
ized in that the method comprises a rotor spinning
device self-cleaning structure according to any of
claims 1 to 7, when the rotor is to be cleaned, the
driving device drives the cleaning rod to move from
an initial operating position to a cleaning operating
position in which the cleaning rod is in contact with
the condensing groove of the rotor in the rotating
operating state.

The rotor self-cleaning operation method according
to claim 9, characterized in that, after the cleaning
rod completes the cleaning of the rotor, the cleaning
rod is moved away from the rotor from the cleaning
operating position and returned to the initial operat-
ing position.
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