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A METHOD OF DETECTING THE PRESENCE OF A SLIVER AT THE ENTRANCE OF A

WORKSTATION OF A TEXTILE MACHINE FOR THE PROCESSING OF THE SLIVER, IN
PARTICULAR A MACHINE FOR PRODUCING YARN, A DEVICE FOR PERFORMING THE
METHOD, A SLIVER FEEDING OR DRAFTING DEVICE AND A TEXTILE MACHINE

(67)  The invention relates to a method for detecting
the presence of sliver (18) at the entrance of a workstation
of a textile machine for processing the sliver (18), in par-
ticular at the entrance of a textile machine for the pro-
duction of yarn from the sliver, during which the monitored
sliver (18) is conveyed at the entrance of the workstation
of the machine by a sliver feeding device (3) or by a sliver
drafting device (2) and the sliver feeding device (3) or
drafting device (2) is driven by at least one individual
electric drive (30, 50) connected to a control device (11)
equipped with a regulation loop for controlling the drive
(30,50), wherein at least one quantity corresponding to
the current load of said drive (30,50) is monitored and
the sensed quantity is evaluated. As the quantity sensed
during the process of producing yarn (14) and/or during
the process of resuming spinning is sensed the size of
the supply current | and/or the value of the power input
P and/or the speed S of rotation of the electric drive
(30,50) of the feeding device or the drafting device, and
during the process of producing yarn (14) and/or during
the process of resuming spinning, a change in the size
of the supply current | and/or a change in the value of
the power input P and/or a change in the speed S of
rotation of said individual electric drive (30, 50) is detect-
ed, whereupon, when a change in the sensed quantity
is detected, the size of this change is evaluated and is
compared to the set decision level R of the change in the
size of the sensed quantity, and according to the result
of this comparison, the occurrence of the transient phe-
nomenon of said drive (30, 50) is determined and infor-

mation about the change in the presence of the sliver
(18) in the feeding device (3) or the drafting device (2) is
generated, in particular information about the moment of
introduction of the sliver is generated and information
about the moment of interruption of the sliver feed is gen-
erated, or the occurrence of a transient phenomenon of
said drive (30, 50) is not detected and information about
ongoing feeding of the sliver (18) is generated or infor-
mation about non-progressive feeding of the sliver (18)
is generated.

The invention also relates to a device for detecting
the presence of a sliver (18) in in a drafting device (2) or
a feeding device (3) or at a workstation of a textile ma-
chine.

The invention also relates to the drafting device (2)
or to the feeding device (3) of a textile machine for
processing a sliver and a textile machine with these de-
vices.

Processed by Luminess, 75001 PARIS (FR)
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Description
Technical field

[0001] The invention relates to a method of detecting
the presence of a sliver at the entrance of a workstation
of a textile machine for the processing of the sliver, in
particular at the entrance of a textile machine for produc-
ing yarn from the sliver, during which the monitored sliver
is conveyed at an entrance of the workstation of the ma-
chine by a sliver feeding device or by a sliver drafting
device and the sliver feeding device or the sliver drafting
device is driven by at least one individual electric drive
connected to a control device equipped with a regulation
loop for controlling the drive, wherein at least one quantity
corresponding to the current load of said drive is sensed
and the sensed quantity is evaluated.

[0002] The invention also relates to a device for de-
tecting the presence of a sliver in a sliver feeding device
or in a sliver drafting device at a workstation of a textile
machine, in particular a textile spinning machine for pro-
ducingyarn, wherein the sliver feeding device or the sliver
drafting device comprises at least one roller coupled to
anindividual electric drive which is connected to a control
device and to a power source, wherein the roller is ar-
ranged to transport the sliver.

[0003] Inaddition, the invention relates to a sliver draft-
ing device or a sliver feeding device of a workstation of
a textile machine for processing the sliver, in particular
a spinning machine for producing yarn, which comprises
at least one roller coupled to an individual electric drive
which is provided with connecting means for connection
to a power source and to a control device, wherein the
roller is arranged to transport the sliver.

[0004] Furthermore, the invention relates to a textile
machine for processing a sliver, in particular a spinning
machine for producing yarn, comprising at least one sliv-
er feeding device or sliver drafting device which compris-
es atleast oneroller coupled to an individual electric drive
which is coupled to a power source and to a control de-
vice, wherein the roller is arranged to transport the sliver.

Background art

[0005] The detection of the presence of a sliver supply
is an important function of automated spinning machines
which transform the sliver supply into yarn. In the event
that the sliver supply is not inserted into a feeding or
drafting device, this situation needs to be detected and
an automatic service device needs to be prevented from
performing spinning-in functions. This will result in an in-
crease in the useful performance of the spinning ma-
chine, as the automatic device is not unnecessarily bur-
dened by an activity that does not bring any effect, and
moreover, possible damage to the machine will be pre-
vented in the event that the absence of the sliver is
caused by a technical defect at the spinning station of
the spinning machine and the operation of the automatic
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device on such a spinning unit would be potentially dan-
gerous for the spinning station as such, as well as for the
automation device or possibly even for the human oper-
ator. Spinning machines with a traveling automatic serv-
ice device use a sensor located on each automatic serv-
ice device to detect the presence of the sliver in the feed-
ing device or the drafting device, wherein the presence
of the sliver is checked in the zone immediately upstream
of the feeding or drafting device before starting the spin-
ning process.

[0006] Formachines with anindividual automatic serv-
ice device arranged at each spinning station, the detec-
tion of the presence of the sliver at the entrance of the
spinning unit must also be ensured individually.

[0007] This problem is addressed, for example, in EP
3231902, which discloses a sensor of the presence of a
sliver at each spinning unit, wherein the sensor of the
presence of the sliver is located at a distance before the
sliver enters the drafting device. The specific type of sen-
sor used as a spring presence detector is not addressed
in this document, only its separate existence is assumed.
[0008] Another document which uses sensors of the
presence and even the quality of the fed sliver is WO
9920819. This document deals with the regulation of the
speed of feeding the sliver into a spinning unit depending
on variations in the weight of the sliver in order to achieve
an improvement in the mass non-uniformity of the pro-
duced yarn. Here again, a specific embodiment of the
sliver sensor is not dealt with in the document.

[0009] Another possible use of the information about
the absence of the sliver in the feeding or the drafting
device is the creation of a request for the exchange of a
sliver can/sliver reservoir. The request is transmitted to
the superior control system of the spinning mill, which
ensures the exchange of the empty can for a full one by
means of a human operator or an automatic conveying
device. This problem is addressed, for example, by
US4150534, without dealing with the principle and a spe-
cific embodiment of a sensor of the presence of the sliver.
[0010] Numerous specific technical solutions can be
found In the patent literature that attempt to create infor-
mation about the presence of a sliver supply at the en-
trance of the spinning unit, whether it is a ring, rotor or
air-jet spinning machine. For example, document
JP2009155781 solves this problem for a machine with a
drafting device by means of a mechanically hinged sen-
sor equipped with an encoder indicating the angular po-
sition of the sensor. Also, document CN106895776
solves the problem of detecting the presence of a sliver
by means of a hinged armtouching the sliver and a sensor
of the tilt angle of this arm. Document GB2154619 deals
with a specific technical embodiment of a sliver sensor
which consists in the fact that a sliver guide is tube-
shaped and inside the tube there is a light source and a
light sensitive sensing cell. The passing sliver shadows
the light source and the signal detected by the light sensor
corresponds to this. A similar principle of sliver detection
using passing light is used in the solution described in
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CN201276629.

[0011] Based on the principle of light reflection from
the sliveris the solution according to Chinese utility model
CN202047193.

[0012] Document CN204185605 solves the detection
of the presence of a sliver by means of an air pressure
sensor which is arranged in a cavity through which the
sliver passes.

[0013] Document GB2163781 deals with the regula-
tion of the speed of a sliver feeding device to a spinning
unit, wherein solutions using an inductive sensor, a var-
iable resistance sensor or a piezoelectric pressure sen-
sor as a sensor of instantaneous sliver weight are envis-
aged.

[0014] It is evident from the above-mentioned docu-
ments that the issue of detecting the presence of the
sliver in the feeding or drafting device of the spinning
machines is important above all for fully or partially au-
tomated spinning mills. The disadvantages of all known
concrete solutions of sliver presence detectors include
complexity, sensitivity to pollution and fibre contamina-
tion, in many cases the necessity of mechanical adjust-
ment of the starting position, and last but not least, high
costs of production, assembly and maintenance.

[0015] On the other hand, document
IN202027050132, also published as EP3802926, de-
scribes a method and a device for monitoring the param-
eters and characteristics of a sliver by measuring the load
angle (a) and/or torque of one of the electric drives of the
working organs of the spinning unit during the processing
of the fibrous material into yarn. These are primarily
drives of processing means, realizing the actual produc-
tion of yarn from fibrous material, for example the drives
of a combing roller, a spinning rotor, a traversing device,
yarn draw-off rollers or the drive of a wound bobbin. How-
ever, the above-mentioned document does not deal with
the detection of the presence of the sliver before entering
the actual technological process of spinning the yarn.
[0016] EP 3438 334 A1 describes the detection of the
consumed length of a sliver from a sliver can at a work-
station of an air-jet spinning machine in order to optimize
the servicing operations at the workstation depending on
the consumption of the sliver.

[0017] The object of the invention is to eliminate or at
least reduce the disadvantages of the background art by
means of a method and a device enabling detection of
the presence of a sliver at the entrance of a spinning unit
of a spinning machine before the sliver enters the yarn
spinning process.

Summary of the invention

[0018] The object of the invention is achieved by the
method, the device, the feeding or drafting device and
the textile machine according to the present invention,
the principle of which consists in monitoring and evalu-
ating, prior to the beginning of the spinning-in process,
i.e. during the preparation of the end of the sliver, or dur-
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ing the spinning-in process and/or during spinning, a
change in the supply current and/or the power input
and/or the speed of rotation of the individual drive of at
least one electric motor in the area of the sliver input to
a spinning unit of a respective workstation is sensed and
evaluated, whereby transient phenomena arising in the
regulation loop from changes in the mechanical load of
the respective electric drive are analysed and a change
in the size of the supply current and/or a change in the
value of the power input and/or a change in the speed of
rotation of this individual electric drive is detected. After-
wards, the size of the detected change is evaluated and
compared to a set decision level R of the change in the
size of the supply current and/or the value of the power
input and/or the rotational speed, and according to the
result of this comparison, information is generated about
the presence or absence of the sliver in the feeding or
drafting device. Alternatively, only arapid relative change
in the current or the power are evaluated if the control
system knows the exact moment when the introduction
of the sliver should occur.

[0019] Modern air-jet spinning machines are equipped
with amulti-stage drafting device, with atleast some stag-
es being driven by individual electric drives with electron-
ic control systems, usually equipped with a control reg-
ulation loop, the primary objective of which is to maintain
the speed of the individual electric drive at a set constant
value. Rotor spinning machines are also equipped with
a feeding device for the input of the sliver into the tech-
nological process of yarn spinning, consisting of a feed-
ing roller and an electric drive assigned to it, including an
appropriate electronic control system with a regulation
loop. When the mechanical load of the individual electric
drive assigned to the feeding of the sliver into the spinning
process changes, the regulation loop intervenes to main-
tain the set speed, wherein a so-called transient phenom-
enon can be observed, manifested by a short-term
change in the speed or a change in the consumed current
or power input.

[0020] For the purposes of mere detection of the sliver
without spinning, other speed parameters of the feeding
or drafting device can be selected for the short-time sliver
detection function, so that the generated change in the
currentand/or the power inputand/or the rotational speed
is more significant and thus easier to detect.

[0021] Another possibility to increase the sensitivity of
the detection of the presence of the sliver is to slow down
or completely switch off the regulation loop of the indi-
vidual electric drive which is intended for the sliver pres-
ence detection.

[0022] The value of the decision level of the supply
current and/or power input and/or the speed of rotation
oftherespective individual drive of the individual spinning
station can be determined centrally in control unit of the
machine as an average of the measured values at the
individual spinning units of the entire machine during
spinning and idling and subsequently set at all control
units of the workstations and/or a mere relative increase
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in the current or the input is evaluated, which is advan-
tageous, especially if a sliver with a higher fineness is
processed. This ensures that the decision level is suffi-
ciently reliably determined and is always up-to-date re-
gardless of the type and weight of the sliver and/or yarn
supplied.

[0023] Another possibility of implementing the method
according to the invention is the analysis of short-term
changes in the angular speed of the respective electric
drive during changes in load, caused by a change in the
presence of the sliver in the feeding or drafting device of
the spinning machine.

[0024] To increase the sensitivity of this method, it is
again advisable to slow down or completely disable the
function of the speed regulation loop, which during nor-
mal operation of the spinning station keeps the speed of
the individual electric drive at a constant level.

[0025] Both of the above-mentioned methods, i.e.,
monitoring changes in the current consumption and/or
the motor input and analyzing short-term changes in the
angular speed can be combined in a suitable way and
thereby achieve an even further increase in reliability
when detecting the presence of the sliver in the feeding
orthe drafting device of the spinning unit of the respective
workstation.

[0026] Preferably, itis possible to use the fact that the
control system knows with relatively considerable accu-
racy at which moment after the start of the feed of the
sliver the introduction of the sliver should actually take
place, and therefore it is possible to create a certain time
window C for monitoring the change in the supply current
and/or the power input and/or the speed of rotation of the
individual drive, so as to eliminate possible disturbing
influences, arising, for example, during the start-up and
run-up of the respective electric drive.

[0027] Another possibility of implementing the method
according to the invention is the analysis of "permanent”
changes in the speed of the respective electric drive dur-
ing load changes, caused by a change in the presence
of the sliver in the feeding or drafting device of the spin-
ning machine with a constant motor input and the speed
control regulation loop switched off.

[0028] The solution according to the invention may be
implemented, for example, with a BLDC electric motor
or a stepper motor.

[0029] The BLDC electric motor is usually controlled
by an electronic control system which has the task of
maintaining a constant speed even when the load chang-
es. Since the usual regulation loop used for its control
always has a certain non-zero time delay, a certain tran-
sition phenomenon occurs when the mechanical load
changes due to a change in the presence of the sliver,
manifested either by a short-term increase in the speed
(at the moment of absence of the sliver) or a short-term
decrease in the speed (when the presence of the sliver
is restored). These changes, together with changes in
the supply current or the power input, can be detected
by the control system equipped with appropriate soft-
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ware.

[0030] To increase the sensitivity of the solution ac-
cording to the invention, it is advisable to slow down or
completely disable the operation of the regulation loop
of the electric drive within the time interval when the pres-
ence of the sliver is being detected in the feeding or draft-
ing device of the spinning machine.

[0031] Also with a stepper motor, itis possible to detect
the mechanical power drawn, depending on the presence
of the sliver in the relevant section of the drafting device.
To detect the mechanical power drawn - i.e., the load
caused by the fed sliver - it is advantageous to use, for
example, the TMC5160 electronic circuit manufactured
by Trinamic (www.trinamic.com), see technical docu-
mentation TMC5160/TMC5160ADATASHEET (Rev.
1.13/ 2019-NOV-19), page 87 and others.

[0032] The invention represents a reliable solution that
does not require complicated assembly and primary ad-
justment, wherein it is feasible at relatively low costs and
with the use of material and software components that
are often already present on the textile machines and
especially on the yarn manufacturing spinning machines.

Brief description of drawings

[0033] The invention is represented schematically in
drawings, wherein Fig. 1 shows afirst exemplary embod-
iment of the invention at a spinning station of an air-jet
spinning machine with a sliver drafting device, Fig. 1a
shows a second exemplary embodiment of the invention
at the spinning station of the air-jet spinning machine with
a drafting device of sliver, Fig. 2 shows an exemplary
embodiment at the spinning station of a rotor spinning
machine, Fig. 3 shows a typical course of the transition
event and the response to it according to the present
invention at the moment of introducing the sliver into the
drafting device and Fig. 4 shows a typical decrease in
the speed S of one of the monitored drives during the
implementation of the invention.

Examples of embodiment

[0034] The invention will be described on two exam-
ples of embodiment of a workstation of an air-jet spinning
machine for manufacturing yarn, see Figs. 1 and 1a, and
on one example of embodiment of a workstation of a rotor
spinning machine for manufacturing yarn, see Fig. 2.
Both these types of machines are yarn manufacturing
textile machines.

[0035] An air-jet spinning machine comprises a plural-
ity of workstations arranged in a row next to one another,
usually on either side of the machine. Each workstation,
see Figs. 1 and 1a, comprises a spinning unit 1 which,
in the direction of passage of the fibrous material during
the production of the yarn 14, first comprises a drafting
device 2 of sliver 18, whichEadapted to refine the sliver
18 from its initial state to a state of fibrous ribbon suitable
G‘subsequent transformation into the yarn 14 to be pro-
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duced in a twisting device 6 which is arranged in the
direction of passage of the fibrous material in the produc-
tion of the yarn downstream of the drafting device 2. In
the direction of passage of the fibrous material during_the
production of the yarn, an unillustrated yarn draw-off
mechanism is arranged downstream of the twisting de-
vice and also an unillustrated winding device of yarn 14
onto an unillustrated bobbin, which is adapted to wind
the produced yarn 14 onto the unillustrated bobbin.
[0036] The draftirﬁdevice 2 of sliver 18 first comprises,
in the direction of passage of the fibrous material during
the production of the yarn, a pair of feeding rollers 31,
2, the so-called Feeding, downstream of which is ar-
ranged a drafting system 4, the so-called Apron, which
comprises rollers 40 and 42 wrapped with a drafting
apron 11. in the direction of p passage of the fibrous ma-
terial dunng the production of the yarn downstream of
the drafting system 1 is arranged a pair of output rollers
5, the so-called DeIiT/ery, which are adapted to draw off
the refined sliver 18, i.e., to draw off the fibre ribbon, from
the drafting systeﬁ4 and to feed the refined sliver 18 to
the twisting device 6. o
[0037] The twistin_g device 6 comprises a working body
for transforming the refined sTiverE into yarn 14, e.g., it
comprises a spinning nozzle in which the fibres are twist-
ed into the resulting yarn in a known manner by means
of an air vortex created by compressed air.

[0038] The pairs of rollers 31, 32 and 5 of the drafting
device 2 are coupled to individual electric drives 30 and
50. The ¢ drafting system 4 is coupled to its own drive (not
shown)

[0039] The drives 30, 50 of the pairs of rollers 31, 32
and 5 of the drafting_de\mze 2 are coupled to a control
device 11, which either comprises a monitoring, evalua-
tionand com parisondevice 10 or is coupled to this device
m, which is in an unillustrated example configured as
external. The control device 11 is coupled to an unillus-
trated superior control system_, e.g., the control system
of the entire machine.

[0040] At least one of the drives 30, 50 of the pairs of
rollers 31, 32 and 5 of the drafting device 2 is coupled to
at least one sensor 390 and 590 of the speed of rotation
of the respective drive’ 30, 50 e.g., to a sensor of the
angular speed of the respectlve drive 30, 50. In the ex-
emplary embodiment of Fig. 1, each of the drives 30, 50
of the pairs of rollers 31, 32 and 5 of the drafting device
2 is coupled to the sensor r 390 and 590 of the speed of
the respective drive 30, 50. Inthe exemplaryembodlment
of Fig. 1a, only the drive 30 of the feeding rollers 31, 32
of the drafting device 2 is coupled to the sensor 390 of
the speed of the drive 30 of the feeding rollers 31, 32
[0041] To atleastone e of the drives 30, 50 of the pairs
of rollers 31, 32 and 5 of the drafting device 2 is assigned
atleast orgsgwsor 3_ﬁ 591 ofthe supply currentl and/or
the power input P of the respective drive 30, 50. In the
embodiment shown in Fig. 1 to each of the drives 30, 50
of the pairs of rollers 31, 32 and 5 of the drafting device
2 is assigned one sensor& 591 of the supply current
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I and/or power input P of the respective drive 30, 50. In
an unillustrated example of embodiment, the sensor or 391
of the supply current | and/or power input P of the re-
spective drive 30, 50 is assigned to the drive 30 of the
feeding rollers 31, 32 of the drafting device 2. o
[0042] The sensors 391, 591 of the current | and/or the
power input P are coupl_ed to the monitoring, evaluation
and comparison device 10 and the sensors 390, 590 of
the speed are coupled to o the control device 11 or to the
monitoring, evaluation and comparison device 10.
[0043] The control device 11comprises unillustrated
means, e.g., software means,_for controlling the drives
@, 5_0 and further comprises an unillustrated regulation
loop adapted to control the drives 30, 50. The control
device 11 further comprises uniIIus?atedmeans, eg.,
software means, for controlling the regulation loop for
controlling the drives 30, 50, especially means to slow
down the regulation Ioo_p oﬁemporarily remove the reg-
ulation loop from the process of controlling the drives 30,
50. Disabling or slowing down the operation of the reg-
ulation loop for controlling the drives 30, 50 is advanta-
geous for accentuating the manifestations of the transi-
tion event.

[0044] The control device 11 is further coupled to un-
illustrated drives of the draw-off mechanism of yarn 14
and the winding device of yarn 14. o
[0045] The rotor spinning machine comprises a plural-
ity of workstations arranged in a row next to one another,
usually on either side of the machine. Each workstation,
see Fig. 2, comprises a spinning unit 1 which in the di-
rection of the passage of the fibrous material during the
production of the yarn 14 first comprises a feeding device
3 of sliver 18, which includes a feeding roller 33 and a
pressure table 17 assigned to the circumference of the
feedingroller 33, wherein the feeding device 3 is adapted
to feed the sliver 18 to an opening device 15 of fibres
which is arranged further in the direction of the passage
of the fibrous material. The opening device 15 of fibres
has a driven opening roller 150, a trash waste channel
151 and a transport channel 19 of opened fibres 180 to
Etwisting device 6 which is_arranged in the direction
of the passage of the fibrous material during the produc-
tion of yarn 14 downstream of the opening device 15 of
fibres. The (gening device 15 of fibres is providedTvith
a spinning rotor 16 which is_adapted to transform the
opened fibres into_yarn 14. In the direction of passage of
the fibrous material durin_g the production of the yarn 14,
an unillustrated yarn drafting device 14 and also an un-
illustrated yarn winding device 14 onto a bobbin are ar-
ranged downstream of the twis%g device 6. The yarn
winding device 14 is adapted to wind the pro_duced yarn
14 onto an unillustrated bobbin.

[3046] The feeding roller 33 of the feeding device 3 of
the sliver 18 is coupled to an n individual electric drive 2 30,
which is coupled toa controldevice 11, which either com-
prises a monitoring, evaluation and ¢ comparison device
10 or it is coupled to this device 10, which is in an unil-
lustrated exam ple configured as external. The control de-
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vice ﬂ is coupled to an unillustrated control system, e.g.,
the control system of the entire machine. The drive 30 of
the feeding roller 33 is coupled to a sensor 390 of the
speed of rotation of the drive 30 of the feedlng roller 33,
e.g., to a sensor of the angular speed of the drive 30 of
the feeding roller 33. The drive 30 of the feeding roller
33 is associated with a sensor 391 of the supply current
1 and/or the power input P of the drive 30 of the feeding
roller 33.

[0047]_ The sensor 391 of the current | and/or the power
input P is coupled to t@monitoring, evaluation and com-
parison device 10 and the sensor 390 of the speed is
coupled to the control device ﬂ or to the monitoring,
evaluation and comparison device 10.

[0048] The control device 11 com_prises unillustrated
means, such as software, for_controlling the drive 30 of
the feeding roller 33 and further comprises an unillustrat-
ed regulation Ioor;adapted to control the drive 30 of the
feeding roller 33.The control device 11 further coTnprises
unillustrated means, such as software, for controlling the
functions of the regulation loop for controlling the drive
30 of the feeding roller 33, in particular means for slowing
down the operation of the regulation loop or temporarily
removing the control loop from the process of controlling
the drive 30 of the feeding roller 33.

[0049] The control device 11 is further coupled to un-
illustrated drives of the draw-off mechanism of yarn 14
and the winding device of yarn 14. o
[0050] The detection of the p@sence of the sliver 18
in the feeding device 3 or the drafting device 2 of the
textile machine for producing yarn 14 according to the
present invention is based on the Eowledge that the
transport of the fibrous material, here the sliver 18, to the
twisting device 6 requires a certain mechanica_lpower,
which must overcome the friction between the individual
fibres in the sliver 18 and which must be supplied by the
respective drive 30, 50 in the feeding device 3 or in the
drafting device 2 at the workstation of the textile machine
for manufacturiﬁg yarn 14. Therefore, the electric power
input Pn and the supplﬁ:urrent In, which is consumed
by the respective drive 30, 50 during its idle running, i.e.,
without the sliver 18, differs from the power input Ps and
the current Is, which is consumed by the respective drive
30, 50 during the drafting of the sliver 18 in the drafting
device 2 or during the feeding of the sliver 18 in the feed-
ing device 3. Significantly, this difference is detectable
during the introduction of the sliver 18 into the feeding
device 3 orinto the drafting device 2, when this difference
manifests itself as a so-called transition process.

[0051] During the introduction of the sliver 18 into the
feeding device 3 or into the drafting device 2, i.e., during
the so-called transition process, thereis also a short-term
decrease inthe speed S of rotation of the respective drive
30, 50 in the feeding device 3 orin the drafting device 2,
as shown in Fig. 3. During the above described transient
phenomenon occurring during the introduction of the sliv-
er 18 into the feeding device 3 or into the drafting device
g, the typical course of which is shown in Fig. 3, there is
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a short-term decrease in the speed S, e.g., in the angular
speed of at least one of the drives 30, 50 of the feeding
device 3 or the drafting device 2, and at the same time
there is a sudden increase in the | power input P of at least
one of the drives 30, 50 from the value Pn during idling,
i.e., without the sliﬁrﬁ, to the value Ps during spinning,
i.e. with the sliver @ and there is also a sudden increase
in the value of the supply current | of at least one of the
drives 30, 50 from the value In during idling, i.e., without
the sliver 1§to the value Is during spinning, i.e., with the
sliver 18. The occurrence of this step change on at least
one of the drives 30, 50 of the feeding device 3 or the
drafting device 2 durin?the introduction of the sliver 18
between the feeding rollers 31, 32 and/or between the
output rollers 5 of the drafting_dﬁce 2 or between the
feeding roller 33 and the pressure table 17 of the feeding
device 3 - i.eTthe occurrence of an increase in power
input P and/or current | and/or a change in the speed S
of one of the drives @ 5_0 thus identifies the moment
when the sliver 18 was introduced into the respective
place of the draftlng device 2 or the feeding device 3. If
the power input P and/or the current | does not change
and/or a change in the speed S of one of the drives 30,
50 does not occur during the introduction of the inverT8
into the feeding device 3 or into the drafting device 2 it
means that the sliver 18 has not been introduced and a
signal is generated by the control device 11 about the
failure to introduce the sliver 18, i.e., about m_issing sliver
18. Subsequently, corresponEng service operations are
carried out at the relevant workstation.

[0052] On the contrary, if during the ongoing produc-
tion of the yarn 14, i.e., if, during spinning, there is a
sudden decrease in the power input P and/or the electric
current | and, if appropriate, a short-term increase in the
speed S of any of the drives 30, 50 of the feeding unit 3
or the drawing unit 2, and co?seajently the productioﬁ
of the yarn 14 is interrupted, this is identified as the mo-
ment when the supply of the sliver 18 has been interrupt-
ed, either because of a break of the sliver 18 or because
of the emptying of the unillustrated reservoir of the sliver
18, for example of the respective sliver can assigned to
the respective workstation. In this case, a signal E about
the absence is generated and the workstation stops. Sub-
sequently, the corresponding service operations are per-
formed at the relevant workstation.

[0053] The method according to the invention is such
that during the yarn production process 14, i.e., during
spinning, as well as during the spinning res_umption proc-
ess, i.e. during spinning-in, the size of the supply current
| and/or the value of the power input P and/or the speed
S of the at least one individual electric drive 30, 50 of the
drafting device 2 or feeding device 3 is monitored at the
workstation 1, and a change in the size of the supply
current | and/or a change in the value of the power input
P and/or achange in the speed S of this individual electric
driver 30, 50 of the drafting device 2 or the feeding device
3 is detected. The size of the detected change in the
supply current | and/or in the value of the power input P
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and/or the speed S of this individual electric drive @ 5_0
of the drafting device 2 or the feeding device 3 is evalu-
ated and compared to the set decision level R of the
change inthe size of the supply currentland/or the values
of the power input P and/or the speed S of this individual
electric drive 30, 50 of the drafting device 2 or the feeding
device 3. Accordlng to the result of this comparison, in-
formation about the presence or absence of the sliver 18
in the drafting device 2 or the feeding device 3. is gen-
erated, e.g., by the control device 11.

[0054] According to one embodiment, the change in
the speed S of the respective individual electric drive 30,
50 of the drafting device 2 or the feeding device 3 is pref—
erably monitored during the intervention of the regulatlon
loop of the control of this electric drive 30, 50 of the draft-
ing device 2 or the feeding device 3, for example, by
setting a constant speed S of the individual electric drive
S of the drafting device 2 or of the feeding device 3 before
mtroducing the inver@ into the drafting device_g or the
feeding device 3 and during introducing the sliver 18 into
the drafting device 2 or the feeding device 3, the control
device 11 deactivates the operation of the ‘control regu-
lation Ioop of the respective drive 30, 50 of the drafting
device 2 or the feeding device 3, wherein the moment of
introduction of the sliver 18 into the drafting device 2 or
thefeedingdevice 3is detectedasa permanentdecrease
in the speed S of ‘the individual electric drive 30, 50 of
the drafting device 2 or the feeding device 3, see F|g 4.
[0055] Accordlng to another exemplary embodiment,
the change in the speed S of the respective individual
electric drive 30, 50 of the drafting device 2 or the feeding
device 3 is pgfeably monitored in such a manner that
before mtroducmg the sliver 18 into the drafting device 2
or the feeding device 3 the operatlon of the control reg-
ulation loop of the respectlve drive 30, 50 of the drafting
device 2 or the feeding device 3 is slowed down by the
intervention of the control device 11, thereby achieving
an accentuation of the detectable transient phenomenon
caused by the introduction of the sliver 18 into the drafting
device 2 or the feeding device 3. o

[0056] The decision level R of the size of the supply
current | and/or the power input P and/or the speed S of
the individual electric drive 30, 50 of the drafting device
2 or the feeding device 3 is,&:c&ding to one exemplary
Embodiment, determined as an average size of the sup-
ply current | and/or the power input P and/or the speed
S of the individual electric drive 30, 50 of the drafting
device 2 or the feeding device 3 measured at least at one
workstation of the textile machine during spinning, i.e.,
with the sliver 18 in the drafting device 2 or in the feeding
device 3, and durlng idling, i.e., without the sliver 18 in
the draftlng device 2 or in the feeding device 3. These
average values of the supply current | and/or the power
input P and/or the speed S of the individual electric drive
30, 50 of the drafting device 2 or the feeding device 3 are
p_refe_rably generated by the central control system ofthe
machine and are distributed (sent out) to the individual
workstations and their spinning units 1.
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[0057] Preferably, the detection of the presence of the
sliver 18 in the drafting device 2 or the feeding device 3
is performed by means of a program, i.e., software, in
the control device 11 in such a manner that first the feed-
ing device 3 or the_drafting device 2 is started, then a
time window C is determined for the_monitoring (meas-
urement) of the supply current | and/or the power input
P and/or the speed S of the respective individual electric
drive 30, 50 of the drafting device 2 or the feeding device
3.From the values ofthe supply currentland/orthe power
ﬁput P and/or the speed S of the respective individual
electric drive 30, 50 of the drafting device 2 or the feeding
device § measured within the time window C, achange
in the supply current | and/or the power input P and/or
the speed S of the respective drive 30, 50 of the drafting
device 2 or the feeding device 3Cis evaluated (detected),
thereby_eliminating possible disﬂjrbing influences, given,
for example, by the start-up of the feeding device 3 or
the drafting device 2, etc. Since the control system ﬂ of
the workstation knows with a relatively high degree of
accuracy at which point after the initiation of rotation of
the respective drive 30, 50 of the drafting device 2 or the
feeding device 3 the sliver 18 should actually be intro-
duced between the monitored elements of the drafting
device 2 orthe feeding device 3, itis possible to determine
a time window C for the evaluation (measurement) of the
relevant parameters in order to monitor the change in the
supply current | and/or the electrical input P and/or the
speed S of at least one monitored drive 30, 50 by means
of the control software of the control system 11 so as to
eliminate possible disturbing influences arising, for ex-
ample, during the start-up and run-up of the respective
electric drive.

[0058] According to another exemplary embodiment,
the size of the supply current | and/or the value of the
power input P and/or the speed S of the electric drive 50
of the output rollers 5 of the drafting device 2 of the sliver
18 is monitored at the moment without the_presence of

the inver@ between the output rollers 5, also monitored

is the time course of the electric current | and/or the value
of the power input P and/or speed S of this electric drive
50 of the output rollers 5 of the drafting device 2 of the
sliver 18 during the start of introduction of the sliver 18,
and then the size of the electric current | and/or the value
of the power input P and/or the speed S of this electric
drive 50 of the output rollers 5 of the drafting device 2 of
the sliver 18 with the sliver 18 between these output roll-
ers5 is monitored, wherein the detected values are eval-
uated and compared to the set decision level R for the
subsequent generating of a signal about the presence or
absence of the sliver 18 in the drafting device 2.

[0059] Alternatively,_the size of the supply?urrent |
and/or the value of the power input P and/or the speed
S of the electric drive 30 of the feeding rollers 31, 32 of
the drafting device 2 or or of the drive of the feedlng roller
33 of the feeding device 3 in the state without the pres-

ence of the inverE is monitored, also monitored is the

time course of the electric current | and/or the value of
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the power input P and/or the speed S of the electric drive
30 of the feeding rollers 31, 32 of the drafting device 2
or the drive 30 of the feedlng roller 33 of the feedlng
device 3 dunng the transient phenomenon after starting
introduction of the sliver 18 by the drafting device 2 or
the feeding device 3, also monitored is the size of the
electric current | and/or the value of the power input P
and/or the speed S of the electric drive 30 of the feeding
rollers 31, 32 of the drafting device 2 or the drive of the
feeding_roIE 33 of the feeding device 3 when the sliver
18 is present ‘between the feeding rollers 31, 32 of the
Jafting device 2 or between the feeding roller 33 and
the feeding table_1_7 of the feeding device 3, wherein the
detected values of the electric current | and/or the value
of the power input P and/or speed S are evaluated and
compared to the set decision level R for generating a
signal of the presence or absence of the sliver 18 in the
drafting device 2 or the feeding device 3. o
[0060] Accorcﬁng to another exempla_ry embodiment,
a change in the supply electric current | or a change in
the power input P is detected from the monitored values,
and at the same time a short-term change in the speed
S of the drive 50 of the output rollers 5 of the drafting
device 2 of the_spinning unit 1is detected at the work-
station of the air-jet spinning machine.

[0061] According to another exemplary embodiment,
a change in the supply current | or a change in the power
input P is detected from the monitored values and at the
same time a short-term change in the speed S of the
drive 30 of the feeding rollers 31, 32 of the drafting device
2 of the spinning unit 1 is detected at the workstation of
the air- -jet spinning machine.

[0062] According to yet another exemplary embodi-
ment, from the monitored values, a change in the supply
current | or a change in the powerinput P is detected and
at the same time is detected a short-term change in the
speed S of the drive 30 of the feeding roller 33 of the
feeding device 3 of the_spinning unit 1 at the workstation
of the rotor spin_ning machine. -

[0063] According to a further exemplary embodiment,
from the monitored values is detected a change in the
supply current | and a change in the power input P and/or
a change in the speed S of the drive 30 of the feeding
rollers 31, 32 of the drafting device 2 of the spinning unit
1 at the workstation of the air- jetspin_ning machine and/or
of the drive 50 of the output rollers 5 of the drafting device
2 of the spinning unit 1 at the workstation of the air- -jet
spinning machine or these changes are detected on the
drive 30 of the feeding roller 33 of the feeding device 3
of the?pinning unit 1 at the workstation of the rotor spin_-
ning machine. -

[0064] The speed S of at least one electric drive 30,
50 of the feeding device 3 or the drafting device 2 of the
Jver@ to be monitored_is, e.g., the instantaneous an-
gular speed of the respective electric drive 30, 50 of the
drafting device 2 or the feeding device 3. o
[0065] In order to exclude the influence of random step
changes in the size of the supply current | and/or the
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power input P or the speed S of one of the drives 30, 50
of the feeding device 3 or the drafting device 2, caused
for example, by voltage peaks in the electrical network
etc., the measured data on the size of the supply current
| and/or power input P and/or speed S from all the spin-
ning units 1 of the entire spinning machine is transmitted
to the central control system of the spinning machine in
which evaluated and determined are the average values
of the current | and/or the power input P and/or the speed
S of one of the drives 30, 50 of the feeding device 3 or
of the drafting device 2 of both the spinning units 1, which
are currently producirTg yarn 14, i.e., which are c_urrently
spinning, and the spinning unit?l, which are not currently
producing yarn 14, i.e., which are currently not spinning.
From the values thus centrally evaluated and deter-
mined, a decision level R is then determined, which is
subsequently setin all the control devices 11 of the work-
stations of the entire machine to be subs&uently used
by the monitoring, evaluation and comparison device 10
at each respective workstation for performing the method
according to the present invention.

[0066] In another exemplary embodiment, the meas-
ured parameters of the short-term decrease or short-term
increase in the instantaneous speed S of the respective
drive 30, 50 of the drafting device 2 or the feeding device
3 due to the presence or absence of the sliver 18 in the
draftlng device 2 or the feeding device 3 are also sent to
the central machine control system, in which they are
statistically evaluated and subsequently, the determined
or set values of the decision level R are sent back to the
individual control devices 11 of the workstations of the
machine. o

[0067] To increase the reliability of the detection of the
presence of the sliver 18 in the drafting device 2 of the
workstation of the air—jet_spinning machine, acco?ding to
another exemplary embodiment, changes in the supply
current |, the power input P and the speed S of all the
drives 30, 50 of the drafting device 2 are evaluated si-
muItanEusTy orin atemporal succession determined by
the speed of movement of the sliver 18 in the drafting
device 2 orin the feeding device 3, changes in the electric
current I the power input P and the speed S of all the
drives 30, 50 of the drafting device 2.

[0068]_In_the exemplary embodiments, the electric
drive 30, 50 is formed by a BLDC or a stepper electric
motor. In unillustrated exemplary embodiments, the
drives 30, 50 are formed by another suitable type of elec-
tric drives.

Industrial applicability

[0069] The invention can be used to detect the pres-
ence of a sliver atthe entrance of a workstation of a textile
machine for processing the sliver, ideally at the entrance
of a textile spinning machine for producing yarn from the
sliver.
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List of references

[0070]

1 spinning unit

2 drafting device

3 the power input

30 drive of the feeding roller

31 first pair of feeding rollers

32 second pair of feeding rollers

33 feeding roller

390 sensor of the speed of the feeding roller drive

391  sensor of the current and/or power input of the
feeding roller drive

4 drafting system

40 roller

41 drafting apron

42 roller

5 output rollers

50 drive of the output rollers

6 twisting device

590 sensor of the speed of the output rollers drive

591  sensor of the current and/or power input of the
output rollers drive

10 monitoring, evaluation and comparison device

11 control device

14 yarn

15 opening device

150  combing roller

151  trash waste channel

16 spinning rotor

17 pressure table

18 sliver

180 opened fibre

19 transport channel of opened fibres

Claims

1. A method for detecting the presence of sliver (18) at

the entrance of a workstation of a textile machine for
processing the sliver (18), in particular at the en-
trance of a textile machine for the production of yarn
from the sliver, during which the monitored sliver (18)
is conveyed at the entrance of the workstation of the
machine by a sliver feeding device (3) or by a sliver
drafting device (2) and the sliver feeding device (3)
or drafting device (2) is driven by at least one indi-
vidual electric drive (30, 50) connected to a control
device (11) equipped with a regulation loop for con-
trolling the drive (30,50), wherein at least one quan-
tity corresponding to the current load of said drive
(30,50) is monitored and the sensed quantity is eval-
uated, characterized in that as the quantity sensed
during the process of producing yarn (14 ) and/or dur-
ing the process of resuming spinning is sensed size
of the supply current | and/or value of the power input
P and/or speed S of rotation of the electric drive

10

15

20

25

30

35

40

45

50

55

(30,50) of the feeding device or the drafting device,
and during the process of producing yarn (14) and/or
during the process of resuming spinning, a change
in the size of the supply current | and/or a change in
the value of the power input P and/or a change in
the speed S of rotation of said individual electric drive
(30, 50) is detected, whereupon, when a change in
the sensed quantity is detected, the size of this
change is evaluated and is compared to the set de-
cision level R of the change in the size of the sensed
quantity, and according to the result of this compar-
ison, the occurrence of the transient phenomenon
of said drive (30, 50) is determined and information
about the change in the presence of the sliver (18)
in the feeding device (3) or the drafting device (2) is
generated, in particular information about the mo-
ment of introduction of the sliver is generated and
information about the moment of interruption of the
sliver feed is generated, or the occurrence of a tran-
sient phenomenon of said drive (30, 50) is not de-
tected and information about ongoing feeding of the
sliver (18) is generated or information about non-
progressive feeding of the sliver (18) is generated.

The method according to claim 1, characterized in
that the change in the speed S of rotation of the
individual electric drive is detected during the inter-
vention of the regulation loop of this electric drive
(30, 50) in the control of this individual electric drive
(30,50), and the time course of the transient phe-
nomenon is evaluated from the detected data.

The method according to claim 1, characterized in
that before starting the introduction of the sliver (18)
into the feeding device (3) or into the drafting device
(2), a constant speed S of the rotation of the individ-
ual electric drive (30, 50) is set, whereupon during
the introduction of the sliver (18) into the feeding de-
vice (3) or into the drafting device (2) the regulation
loop of said drive (30, 50) is deactivated, wherein
the moment of introducing the sliver (18) into the
feeding device (3) or the drafting device (2) is de-
tected from a permanent decrease in the speed S of
rotation of said drive (30, 50).

The method according to claim 2, characterized in
that before starting the introduction of the sliver (18)
into the feeding device (3) or into the drafting device
(2), the operation of the regulation loop of said drive
(30, 50) is slowed down, whereupon the introduction
of the sliver (18) is started, thereby accentuating the
manifestation of the transient phenomenon to facil-
itate detection of the moment of introduction of the
sliver (18).

The method according to any of the preceding
claims, characterized in that after starting the feed-
ing device (3) or the drafting device (2), and before
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starting the feed of the sliver (18), a time window C
for detecting the sizes of the supply current | and/or
the power input P and/or the speed S of rotation of
said drive (30, 50) is determined, whereupon the
feeding of the sliver (18) is started and changes in
at least one sensed quantity (I, P, S) are detected.

The method according to claim 1, characterized in
thatthe decisionlevel R of the supply current | and/or
the power input P and/or the speed S of rotation of
the individual electric drive (30, 50) is determined in
the central control system of the machine as an av-
erage value from the values of the supply current |
and/or the power input P and/or the rotational speed
S previously measured at the workstations of the tex-
tile machine during spinning and during idle running
of the workstations.

The method according to any of claims 1 to 6, char-
acterized in that the size of the supply current |
and/or the value of the power input P and/or the
speed of rotation of the individual electric drive (50)
of the output rollers (5) of the drafting device (2) of
the sliver (18) in the state without the presence of
the sliver (18) between the output rollers (5) is mon-
itored, and also the time course of the size of the
electric current | and/or the value of the power input
P and/or the speed S of rotation of the electric drive
(50) of the output rollers (5) of the drafting device (2)
of the sliver (18) during the introduction of the sliver
(18) is monitored, and also the size of the electric
current | and/or the value of the power input P and/or
the speed of rotation of the electric drive (50) of the
outputrollers (5) of the drafting device (2) of the sliver
(18) with the sliver between the output rollers (5) is
monitored, wherein these values are evaluated and
compared to the set decision level R for generating
a signal about a change in the presence of the sliver
(18) in the drafting device (2), in particular informa-
tion about the moment of introduction of the sliver
and information about the moment of interruption of
the feeding of the sliver, or for generating a signal
about the feeding of the sliver in progress or for gen-
erating information about the feeding of the sliver not
in progress.

The method according to any of claims 1 to 6, char-
acterized in that the size of the supply current |
and/or the value of the power input P and/or the
speed of rotation of the individual electric drive (30)
of the feeding rollers (31, 32) of the drafting device
(2) of the sliver (18) in the state without the presence
of the sliver (18) between the feeding rollers (31, 32)
is monitored, furthermore, the time course of the size
of the electric current | and/or the value of the power
input P and/or the speed of rotation of the electric
drive (30) of the output rollers (3) during the intro-
duction of the sliver (18) is monitored, as well as the
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10.

1.

12.

size of the electric current | and/or the value of the
power input P and/or the speed of rotation of the
electric drive (30) of the feeding rollers (31, 32) with
the sliver (18) between the feeding rollers (31, 32),
wherein these values are evaluated and compared
to the set decision level R for generating a signal a
change in the presence of the sliver (18) in the draft-
ing device (2), in particular information about the mo-
ment of introduction of the sliver and information
about the moment of interruption of the feeding of
the sliver, orfor generating a signal about the feeding
of the sliver in progress or for generating information
about the feeding of the sliver not in progress.

The method according to any of claims 1 to 8, char-
acterized in that as a speed S of rotation of at least
one individual electric drive (30, 50) of the drafting
device (2) of the sliver (18), instantaneous angular
speed of this electric drive (30, 50) is monitored.

The method according to any of claims 1 to 6, char-
acterized in that a change in the supply current | or
a change in the power input P is detected from the
monitored quantities and at the same time a short-
term change in the speed S of rotation of the individ-
ual electric drive (50) of the output rollers (5) of the
drafting device and/or individual electric drive (30)
of the feeding rollers (31, 32) of the feeding device
is detected.

Adevice fordetecting the presence of sliverin a sliver
feeding device or in a sliver drafting device at a work-
station of a textile machine, in particular atextile spin-
ning machine for the production of yarn, wherein the
feeding device or the drafting device comprises at
least one roller (31, 32, 33, 5) which is coupled to an
individual electric drive (30, 50), which is connected
to a control device (11) and to an electric power
source, wherein the roller (31, 32, 33, 5) is arranged
for transporting the sliver, characterized in that the
electric drive (30, 50) is coupled to at least one sen-
sor (391, 591) of electric current | and/or the power
input P and/or is coupled to at least one sensor (390,
590) of the speed S of rotation of the drive (30, 50),
wherein the sensors (390, 590, 391, 591) of the drive
(30, 50) are coupled to a monitoring, evaluation and
comparison device (10) which is coupled to the con-
trol device (11), wherein the monitoring, evaluation
and comparison device (10) is adapted to monitor
the size of the supply current | and/or the value of
the power input P and/or the speed S of rotation of
at least one individual electric drive (30, 50) and is
further adapted to detect changes in the size of the
supply current | and/or the value of the power input
P and/or the speed S of rotation of at least one indi-
vidual electric drive (30, 50).

The device according to claim 11, characterized in
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that the monitoring, evaluation and comparison de-
vice (10) is integrated into the control device (11).

The device according to claim 11 or 12, character-
ized in that the control device (11) is provided with
means for slowing down the reactions or for com-
pletely disabling the operation of the control regula-
tion loop of the individual electric drive (30, 50) during
the detection of the presence of the sliver (18) in the
feeding device or the drafting device of the sliver (18).

A drafting device or a feeding device of a sliver of a
workstation of a textile machine for processing the
sliver, in particular of a spinning machine for the pro-
duction of yarn, which comprises at least one roller
(31, 32, 33, 5) which is coupled to an individual elec-
tric drive (30, 50) which is provided with connecting
means for connection to a power source and to a
control device (11), wherein the roller (31, 32, 33, 5)
is arranged for transporting the sliver, characterized
in that at least one electric drive (30, 50) is coupled
to atleastone sensor (391, 591) of the supply current
| and/or the power input P and/or is coupled to at
leastone sensor (390, 590) of the speed S of rotation
of the drive (30, 50), wherein the sensors (390, 590,
391, 591) are provided with means for coupling to
the monitoring, evaluation and comparison device
(10) for monitoring the size of the supply current |
and/or the value of the power input P and/or the
speed S of rotation of at least one individual electric
drive (30, 50) and for detecting changes in the size
of the supply current | and/or the value of the power
input P and/or the speed S of rotation of at least one
individual electric drive (30, 50).

A textile machine for processing fibre sliver, in par-
ticular a spinning machine for the production of yarn,
comprising at least one feeding device or drafting
device of the sliver, which comprises at least one
roller (31, 32, 33, 5) coupled to an individual electric
drive (30, 50), which is coupled to a power source
and to a control device (11) wherein the roller (31,
32,33, 5)is arranged for transporting the sliver, char-
acterized in that the feeding device or the drafting
device of the sliver (18) is configured according to
any of claims 11 to 14.
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