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(54) METHOD OF CONTROLLING ATEXTILE MACHINE COMPRISING AROW OF WORKSTATIONS
ARRANGED NEXT TO EACH OTHER AND THE TEXTILE MACHINE
(67) A method of controlling a textile machine com-

prising a row of workstations arranged next to each other
(1), inwhich ateach workstation the presence of the sliver
(2) is continuously monitored before entering an entry
silver (2) device independently of the other workstations.
At each workstation (1) the presence of the sliver (2) is
monitored at least at a distance (Y) in front of a member
for yarn formation, whereby the distance (Y) is deter-
mined by the velocity of the sliver (2) motion and the
period necessary for the controlled stopping of the work-
station with yarn (P) situated in the travel path at the
workstation when the yarn (P) end is not wound on the
bobbin (C) after stopping the workstation.

The invention also relates to a textile machine com-
prising a row of workstations arranged next to each other
(1), each of which comprises a member for yarn forma-
tion, behind which are in the direction of the movement
of the fibrous material arranged other subunits for yarn
formation (P), for drawing-off yarn and for winding yarn
on abobbin (C), whereby at each workstation is arranged
a detector (6) of the presence of sliver (2). The detector
(6) of sliver (2) is located at each workstation at a distance
(Y) in front of the member for yarn formation, whereby
the distance (Y) is determined by the velocity of the move-
ment of the sliver (2) and the period of time required for
the controlled stopping of the workstation with yarn (P)
in the travel path at the workstation when the yarn (P)
end is not wound on the bobbin (C) after stopping the
workstation.
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Description
Technical field

[0001] The invention relates to a method of controlling
a textile machine comprising a row of workstations ar-
ranged next to each other, in which at each workstation
the presence of sliver is monitored before entering an
entry sliver mechanism independently of the other work-
stations.

[0002] The invention also relates to a textile machine
comprising a row of workstations arranged next to each
other, each of which comprises a member for yarn for-
mation, behind which are arranged in the direction of the
fibrous material motion other subunits for yarn formation
- for drawing-off yarn and for winding yarn on a bobbin,
whereby at each workstation a detector of sliver presence
is arranged.

Background art

[0003] For present-day textile machines comprising a
row of workstations arranged next to each other, moni-
toring of sliver is essential for achieving continuous, i.e.
uninterrupted operation of the individual workstations of
the machine and for feeding sliver to the workstations,
the sliver being distributed in textile industry in contain-
ers, the so-called cans.

[0004] The monitoring of the sliver can be performed
by the machine operator. However, this is inappropriate
due to demands on human labor and due to unreliability
of such monitoring.

[0005] It was with the introduction of automation of the
replacement of sliver cans in the textile production that
systems of automatic monitoring of sliver became in-
creasingly important.

[0006] Mechanical systems for the monitoring of sliver
at the entry to the spinning unit of the workstation of a
textile machine, e.g. by means of various contact arms,
etc., are difficult to use from the point of view of desired
automation of operator functions.

[0007] Known are methods of the optical monitoring of
the sliver at the workstation of a textile machine, where
on the bodies of a row of adjacent workstations in the
textile machine in the area behind the passing sliver is
located a light reflective surface at each workstation. On
the attending device, which is movable along the row of
workstations, are arranged a light transmitter and a re-
ceiver of reflected light, which are directed to the area
where light reflecting surfaces are positioned at the work-
stations. Alternatively, the detector of sliver on the at-
tending device is formed by a sensor able to detect the
presence of sliver without reflection, and so there is no
reflecting surface at the workstation. If during the move-
ment of the attending device along the row of worksta-
tions the receiver of the reflected light on the attending
device catches the reflection of the light emitted by the
light transmitter on the attending device, it means that

10

15

20

25

30

35

40

45

50

55

the sliver is not present at the particular workstation and
necessary measures are taken for the operator of that
particular workstation. Otherwise, the attending device
must stop by the workstation and only then it is able to
perform the detection of the sliver.

[0008] Thedisadvantage ofthis arrangementis the fact
that the information about the sliver is obtained only dur-
ing the movement of the attending device passing by or
when itis stopped. Therefore, a situation may occur, and,
indeed, such situations do occur, when the sliver at a
particular workstation is not detected for some time due
to the workload of the attending device at the other work-
stations, which reduces the possibilities of the automatic
operation of the machine, the operator functions, etc. Due
to irregular sliver detection the sliver is completely con-
sumed and yarn production is stopped at the workstation
with the yarn end being wound on the bobbin, if it is not
the case when the method of controlled stopping of the
workstation without winding the yarn end on the bobbin
is applied. Resuming the yarn production then requires
not only feeding sliver and introducing it into the spinning
unit, but also finding the yarn end on the bobbin and a
longer preparation process of the workstation for the re-
newal of spinning. Given that the space of the detection
of the sliver is arranged at the bottom of the workstation,
it is necessary for the attending device to extend to the
lower part of the workstation, which means that the at-
tending device has increased in height. Another draw-
back of the background art is the sensitivity of the sliver
detection to the color of the fibers and to the thickness
of the sliver, which causes errors in the sliver detection.
[0009] There are also other well-known systems of
monitoring sliver on open-end spinning machines when
at each workstation a detector of quality and presence
of yarn is located, e.g., see solutions according to
WO09920819A1 and others. The thus located detectors
monitor sliver and enable, among other things, to detect
consumption of the sliver and the resulting interruption
of spinning. Inwell-known cases, however, the sliver con-
sumption leads only to the interruption of spinning, which
results in the yarn end being wound on the bobbin, which
means that for the resumption of spinning itis necessary
to find the yarn end on the bobbin again, guide it into the
travel path at the workstation, introduce it into the draw-
off tube of the spinning unit and only after that start the
process of resuming spinning. Nevertheless, this method
is time-consuming and requires using sophisticated tech-
nical means.

[0010] The aim of the invention is to eliminate or at
least minimize the disadvantages of the background art.

Principle of the invention

[0011] The aim of the invention is achieved by a meth-
od of controlling a textile machine comprising a row of
workstations arranged next to each other, whose princi-
ple consists in that the presence of sliver is monitored at
each workstation at least at a certain distance in front of
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the member for yarn formation, whereby the distance is
determined by the velocity of the sliver motion and the
period of time which is necessary for the controlled stop-
ping of the workstation with yarn situated in the travel
path at the workstation, the yarn not being wound on the
bobbin after stopping the workstation.

[0012] The principle of the textile machine comprising
a row of workstations arranged next to each other con-
sists in that at each workstation a detector of sliver is
disposed at a certain distance in front of a member for
yarn formation, whereby the distance is determined by
the velocity of the sliver motion and the period of time
necessary for the controlled stopping of the workstation
with yarn situated in the travel path at the workstation,
when the yarn end is not wound on the bobbin after stop-
ping the workstation.

[0013] The advantage of this arrangement is providing
information continuously about the state of the sliver at
each workstation regardless the operation of the attend-
ing device. That enables to introduce a number of auto-
mation procedures even on machines with a lower
number of attending devices or even on machines with-
out any attending devices. Another positive aspect of this
invention is the fact that it allows further optimization of
the movement of the attending device along the row of
workstations and use the work time of the attending de-
vice really only for providing attendance to the worksta-
tions, which enables to reduce the number of attending
devices required for the servicing of all the workstations
of the machine. Another advantage of the solution ac-
cording to the invention is that due to the fact that the
sliver is not monitored in the lower part of the workstation
any longer, the attending device can be reduced in height.
If the sliver is consumed at the workstation without pro-
viding supply of new sliver in time, this state is immedi-
ately registered, which allows to respond immediately
and stop the production at the respective workstation so
that resuming production after the feeding of new sliver
will take a minimum of time with very few means involved,
e.g., itenables to stop the yarn production in such a man-
ner that the yarn end is situated in the travel path at the
workstation in the vicinity of the member for yarn forma-
tion and the individual subunits of the workstation are
prepared to renew yarn production. Also, if the sliver end
is detected in time, it enables to stop the workstation in
a controlled manner, in which the yarn end stops in the
travel path of the yarn at the respective workstation with-
out this yarn being wound on the bobbin. After such con-
trolled stopping the operator only guides the new sliver
properly and can initiate the spinning-in process, be-
cause the preceding preparatory process can take place
before introducing the new sliver without having to find
the free end of yarn on the bobbin manually or automat-
ically, thereby significantly reducing the standstill time of
the workstation and extending production time of the
workstation. Another advantage is avoiding a risk of false
detection of sliver, which may occur due to the influence
of the color of the fibers or the thickness of the sliver or
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due to incorrect mutual position of the devices of the sys-
tem consisting of the light emitter on the attending device,
the reflecting surface at each workstation, the receiver
of the reflected light on the attending device, etc.

Description of the drawings

[0014] The invention is schematically represented in
the drawing, where Fig. 1 shows several workstations of
the textile machine arranged next to each other, Fig. 2
shows an example of using the present invention on an
open-end spinning machine, Fig. 2ais a detail of a holder
with a detector of sliver in the direction X of Fig. 2, Fig.
3 represents the first example of using the invention on
an air-jet spinning machine, Fig. 3a shows another ex-
ample of using the invention on an air-jet spinning ma-
chine, Fig. 3bis a top view of an arrangement of an entry
condenser and a transverse arm with the detector of sliv-
er, Fig. 4 shows another example of using the present
invention on an air-jet spinning machine - the state during
spinning, and Fig. 4a shows an arrangement according
to Fig. 4 - the state after the controlled stopping of the
workstation.

Examples of embodiment

[0015] The invention will be described with reference
to examples of embodiment of a textile machine com-
prising a row of workstations arranged next to each other.
[0016] The textile machine comprises a row of identical
workstations 1 arranged next to each other, which per-
form identical operations for the formation of yarn from
sliver 2.

[0017] Each workstation 1 is aligned with a space 3 for
mounting a container 4 of sliver 2. From the container 4
the sliver 2 is guided to a spinning unit 5, behind which
in the direction of the fibrous material movement are ar-
ranged other subunits, especially a drawing-off mecha-
nism O of yarn P and a winding device W for winding
yarn on a bobbin C. These subunits as such are well-
known, both from the philosophical point of view and from
the point of view of their design, therefore they will not
be described in detail. For this reason, the fibrous mate-
rial being processed in Fig. 1 ends in the inlet hole of the
spinning unit 5, and the process of converting sliver 2
into yarn and its winding on the bobbin is not illustrated.
[0018] The spinning unit 5 of each workstation is
aligned with a detector 6 of sliver, which is connected to
a control system of a respective workstation 1, or it is
connected to a control system of a group (section) of
workstations 1 of the machine or itis connected to a con-
trol system of the entire machine.

[0019] The detector 6 of sliver according to a preferred
embodiment comprises a source 60 of light and a sensor
61 of light, which is situated opposite, whereby between
the source 60 of light and the sensor 61 of light there is
a gap 62 for the passage of the monitored sliver 2. The
gap 62 thus forms a detection space of sliver 2. In an
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unillustrated example of embodiment, the detector 6 of
sliver is produced by using a different suitable technolo-
gy, able to detect the presence of the fibrous material in
the detection space, e.g. the detector 6 of sliver is created
as a capacity detector.

[0020] The detector 6 of sliver is at each workstation
arranged at a distance Y in front of the member for yarn
formation, i.e. in front of the spinning rotor or in front of
the spinning nozzle, etc., whereby the minimum distance
Y of the detector 6 is determined by the velocity of the
sliver 2 motion and the period of time required for per-
forming the controlled stopping of the workstation after
detecting the absence of the sliver 2 in such a manner
that the yarn P end still remains in the travel path of the
yarn at the workstation and is not wound on the bobbin
C, and therefore it is not necessary to find the yarn P end
on the bobbin C. For simplicity purposes, it is also pos-
sible to measure the distance Y from a different defined
place of the spinning unit 5 or of the workstation, e.g. in
a situation when it is desirable for the sliver 2 after the
controlled stopping of the workstation with yarn P situated
in the travel path of yarn at the workstation not to be
drawn into the spinning unit 5 and remain accessible to
the operator or attending device, etc. Therefore, among
other things, the invention makes it possible for the end
of sliver 2 to be situated after the controlled stopping of
the workstation with yarn P in the travel path at the work-
station in a defined place or in a defined area (at a dis-
tance) at the workstation and the entire sliver is not con-
sumed. Otherwise, further processes would be neces-
sary for the attendance of the workstation.

[0021] Inthe embodimentshowninFig. 2, the spinning
unit 5 of the workstation 1 is provided with an inlet hole
8 of sliver 2 leading into the spinning unit 8 of the work-
station 1 of an open-end spinning machine. A holder 7
is mounted on the spinning unit 5 in front of the inlet hole
8, the holder being provided with a guide device 70 of
sliver 2. The guide device 70 is here provided in the form
of a pair of parallel walls 700, between which there is a
gap 62 for the passage of the sliver 2, where the gap 62
constitutes a detection space of sliver 2. One wall 700 of
the guide device 70 is onthe inner side of the guide device
70 provided with a source 60 of light and the other wall
700 of the guide device 70 is on the inner side of the
guide device 70 provided with a sensor 61 of light, the
source 60 and the sensor 61 of light constitute forming
an optical sensor 6 of sliver. The length of the holder 7
which determines the overall distance Y of the detector
6 of sliver 2 from the member for yarn formation corre-
sponds to the expected velocity of sliver 2 and the period
of time required for the response of the workstation 1, or,
more specifically, the response of its respective subunits,
to the signal of the detector 6 of sliver 2 about the absence
of the sliver 2 and to the subsequent controlled stopping
of the workstation, so that the yarn P end can remain in
the travel path of the yarn at the workstation and so that
it is not wound on the bobbin C. In an unillustrated ex-
ample of embodiment, instead of optical elements con-
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stituting the detector 6 of sliver, elements which make up
a capacity detector are used.

[0022] Fig. 3 shows an exemplary embodiment with an
entry condenser 90 of sliver 2 arranged in front of an
entry drafting device 92 of the workstation 1 of an air-jet
spinning machine. In the entry condenser 90 is arranged
a detector 6 of sliver, whereby in the opposite sides of
the condenser 90 is mounted a source 60 of light and a
sensor 61 of light and the inner space of the condenser
90 constitutes a gap 62 for the passage of the sliver 2
forming a detection space of the sliver 2. The detector 6
of sliver 2is located at a distance Y in front of the member
for yarn formation and the size of this distance Y corre-
sponds to the expected velocity of sliver 2 and the re-
quired reaction time for the response of the workstation
1, or the response of its respective working subunits, to
the signal of the detector 6 of sliver 2 about the absence
of the sliver 2 and to the subsequent controlled stopping
of the workstation so that the yarn P end can remain in
the travel path of the yarn at the workstation and so that
it is not wound on the bobbin C.

[0023] In the exemplary embodiment shown in Figs.
3a and 3b, the detector 6 of sliver is mounted in the di-
rection of the sliver 2 motion in front of the entry condens-
er 90, when on the holder 93 of the entry condenser 90
is provided a transverse arm 94, which passes from the
area A1 adjacent to one lateral side of sliver 2 through
the space behind the sliver 2 as far as to the area A2
adjacent to the other lateral side of the sliver 2. In each
of the areas A1, A2 on the transverse arm 94 is provided
one V-shaped wall 940, whereby between the areas A1,
A2 there is a gap 62 for the passage of sliver 2 forming
a detection space of sliver 2. In one V-shaped wall 940
is mounted a source 60 of light and in the other V-shaped
wall 940 is mounted a sensor 61 of light, which together
constitute the detector 6 of sliver. For safety reasons, an
auxiliary guide device of sliver 2 is arranged in the direc-
tion of the sliver 2 motion in front of the detector 6 of
sliver, the auxiliary guide device of sliver 2 being mounted
in the illustrated embodiment on a common holder 93
with a transverse arm 94. The distance Y between the
entry to the drafting device 92 of sliver 2 and the detector
6 of sliver corresponds to the expected velocity of sliver
2 and the required reaction time for the response of the
workstation 1 for controlled stopping, or the response of
the respective subunits, to the signal of the sensor 6 of
sliver 2 about the absence of fibers. In an unillustrated
example of embodiment, instead of optical elements con-
stituting the detector 6 of sliver, elements which make up
a capacity detector are used.

[0024] In the examples of embodiment in Figs. 3, 3a
and 3b, also a sliver 2 break in front of the detector 6 can
be detected by means of the detector 6 of sliver.

[0025] Fig. 4 schematically represents an embodiment
with an arrangement of a workstation of an air-jet spinning
machine, which in the direction from the bottom higher
comprises a container 4 of sliver 2. From the container
4 the sliver 2 is guided to a drafting zone 50 of the sliver



7 EP 3 231 902 A1 8

2, which represents here an entry subunit 5 of the spin-
ning unit 8. Behind the drafting zone 50 is in the direction
of the movement of the fibrous material arranged a zone
51 for twisting fibers into yarn. In this exemplary embod-
iment it is a zone with an unillustrated spinning nozzle.
From the spinning nozzle, and therefore from the spin-
ning unit 5, the yarn P is drawn off and is wound on the
bobbin C in the winding unit W. In the path of the sliver
2 between the point B in front of the entry of the sliver 2
into the drafting zone 50 of the sliver 2 and the point A
in front of the entry of the sliver 2 into the zone 51 of
twisting fibers into yarn is located a detector 6 of sliver,
which is connected to a control system of a respective
workstation 1, or it is connected to a control system of a
group (section) of the workstations 1 of the machine or
it is connected to a control system of the entire machine.
The distance Y between the entry of the sliver 2 into the
zone 51 of twisting fibers into yarn and the location of the
detector 6 of sliver 2 corresponds to the expected velocity
of sliver 2 and the reaction time required for the response
of the workstation 1, or, more specifically, the response
of its respective subunits, to the signal of the detector 6
of sliver 2. The reaction time of the workstation is, e.g.,
the time needed for the controlled stopping of the work-
station in such a manner that the end of the sliver 2 re-
mains in front of the entry into the zone 51 of twisting
fibers into yarn (see Fig. 4a), or in front of the entry into
the drafting zone 50 of sliver 2, according to the require-
ments, and, at the same time, in such a manner that the
yarn P end remains in the travel path at the workstation
in front of the winding unit W, e.g., as is shown in Fig.
4a, so that the yarn P end remains in the zone 51 of
twisting fibers into yarn, preferably in its outlet section,
i.e., in this case, behind the spinning nozzle. The above-
mentioned reaction time of the workstation is in another
example of embodiment also a different time, depending
on how the workstation is to respond to the signal of the
detector 6 of sliver and in what positions in relation to the
subunits of the workstation the end of the sliver 2 and
the yarn P end should end after the response of the work-
station.

Industrial applicability

[0026] The invention can be used for the production
as well as for the operation of textile machines producing
yarn from sliver.

Claims

1. A method of controlling a textile machine comprising
a row of workstations arranged next to each other
(1), in which at each workstation the presence of
sliver (2) is monitored continuously before entering
an entry sliver device independently of the other
workstations, characterized in that the presence of
the sliver (2) is at each workstation (1) monitored at
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least at a certain distance (Y) in front of the member
for yarn formation, whereby the distance (Y) is de-
termined by the velocity of the sliver (2) motion and
the period of time required for the controlled stopping
of the workstation with yarn (P) situated in the travel
path at the workstation when the yarn (P) end is not
wound on a bobbin (C) after stopping the worksta-
tion.

The method according to claim 1, characterized in
that after detecting the absence of sliver (2) at the
distance (Y) in front of the member for yarn formation
the operation of controlled stopping of the worksta-
tion with yarn (P) situated in the travel path at the
workstation is initiated, during which the yarn (P) end
is not wound on the bobbin (C).

The method according to claim 1 or 2, characterized
in thatthe presence of sliver (2) is continuously mon-
itored during its passage through a gap (62) between
a source (60) of light and a sensor (61) of light.

A textile machine comprising a row of workstations
arranged next to each other (1), each of which com-
prises a member for yarn formation, behind which
are arranged in the direction of the fibrous material
movement other subunits for yarn formation (P), for
drawing-off yarn and for winding yarn on a bobbin
(C), whereby at each workstation is arranged a sen-
sor (6) of the sliver (2) presence, characterized in
that at each workstation a detector (6) of sliver (2)
is located at a distance (Y) in front of the member
foryarn formation, the distance (YY) being determined
by the velocity of the sliver (2) motion and the period
of time needed for the controlled stopping of the
workstation with yarn (P) situated in the travel path
at the workstation, when the yarn (P) end is not
wound on the bobbin (C) after stopping the worksta-
tion.

The textile machine according to claim 5, charac-
terized in that the detector (6) is optical having a
through zone for the passage of the sliver (2).

The textile machine according to claim 5 or 6, char-
acterized in that the detector (6) of sliver (2) is ar-
ranged in an entry condenser (90) in front of an entry
drafting device (92) of the workstation (1) of an air-
jet spinning machine.

The textile machine according to claim 5 or 6, char-
acterized in that the detector (6) of sliver (2) is ar-
ranged in the direction of the movement of sliver (2)
in front of the entry condenser (90) in front of the
entry drafting device (92) of the workstation (1) of an
air-jet spinning machine.

The textile machine according to claim 7, charac-
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terized in that a guiding device (91) of sliver (2) is
arranged in front of the detector (6) of sliver (2).

The textile machine according to claim 7, charac-
terized in that the detector (6) of sliver (2) is ar-
ranged in the direction of the movement of sliver (2)
in the guide device (91) of sliver (2) or before the
guide device (91) of sliver (2).

The textile machine according to claim 8 or 9, char-
acterized in that the member for yarn formation is
a spinning nozzle, in front of which is arranged a
drafting device (50) of sliver (2), in which the detector
(6) of sliver (2) is arranged.
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