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(67)  The invention relates to a method for exchang-
ing a wound bobbin (51) for an empty tube (511) at a
workstation of a spinning machine which is provided with
a drum intermediate storage device (4) of yarn (3) ar-
ranged between a spinning unit (1) and a winding unit
(5). At least the initial windings of yarn (3) on the tube
(511) are formed from the yarn (3) supply in the drum
intermediate storage device (4)
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Description
Technical field

[0001] The invention relates to a method for exchang-
ing a wound bobbin for an empty tube at a workstation
of a spinning machine which is provided with a drum in-
termediate storage device of yarn with a rotary drum and
anindependently driven compensating arm arranged be-
tween a spinning unit and a winding device.

Background art

[0002] To separate the yarn production process and
the yarn winding process in spinning machines, an inter-
mediate storage device of yarn can be used in which the
yarn is stored if the amount of yarn produced is larger
than the amount being wound and from which the yarn
can be consumed if the winding device needs a greater
amount of yarn than is produced by the spinning unit.
From literature, known are vacuum and drum intermedi-
ate storage devices.

[0003] The vacuum yarn intermediate storage device
can be mounted on an attending device, as is the case,
for example, in CZ280089, or it is part of a workstation
of the machine, for example in CZ304874.

[0004] The vacuum yarn intermediate storage device
according to CZ280089 on an attending device serves
only to compensate for a yarn loop during spinning-in
with the assistance of the attending device and to monitor
whether the spinning-in cycle is successful.

[0005] CZ304874 discloses a method for producing a
yarn reserve when a wound bobbin is exchanged for an
empty tube at a workstation of the spinning machine,
especially a semi-automatic open-end spinning machine,
in which, after stopping the winding device and interrupt-
ing the yarn being spun before the winding device, the
spun yarn is sucked into a vacuum doffing nozzle, after
exchanging the wound bobbin for an empty tube, the
spun yarn is transferred by the doffing nozzle to the wind-
ing device, where the yarn is caught by a tooth of a disc
of the winding device, thereby interrupting the yarn, the
free end of the yarn being sucked into the doffing nozzle,
and the winding of the yarn reserve on the tube begins.
Atfter transferring the doffing nozzle to the winding device,
the doffing nozzle assumes a parking position in which
the spun-out yarn is guided outside a traversing device
of yarn, the yarn is caught and interrupted by the tooth
of the disc of the winding device and a signal is sent to
the control unit about the start of the yarnreserve winding,
whereby during the yarnreserve winding, the yarnis guid-
ed through a rectifier arranged at the workstation and
winding the yarn reserve is terminated after a pre-deter-
mined time interval by releasing the yarn from the rectifier
to the traversing device. The workstation is further pro-
vided with a vacuum intermediate storage device of yarn
which serves to compensate for the yarn tension during
spinning. Thus, the doffing nozzle is another device at

10

15

20

25

30

35

40

45

50

55

the workstation which increases the price of the machine
and can be used only for manual exchange of a bobbin
for an empty tube.

[0006] For example, CZ303880 describes a drum in-
termediate storage device of yarn comprising a driven
rotary drum with an independently driven compensating
arm whose rotation is controlled according to the rotation
of the drum drive in such a manner that during continuous
spinning, constant torque is created at the outlet of the
storage device to produce the desired yarn tension for
winding the yarn on a cross-wound bobbin and during
the transition from continuous spinning to transient state,
the speed and torque of the compensating rotary arm are
controlled at least partially independently of the rotation
speed of the drum in accordance with the needs and the
development of the transient state. If it is detected by a
yarn quality sensor (not shown) thata yarnfaultappeared
in the yarn reserve on the drum, the yarn reserve can be
unwound by means of the rotating arm, including situa-
tions when the drum is stationary. When detecting a long
defectin the yarn, part of which is already out of the drum
and is wound onto the cross-wound bobbin, this part of
the defect can be re-wound by the counter-rotating com-
pensating arm and reversed operation of the winding de-
vice back from the bobbin to the drum and subsequently
removed in the manner described above. Further advan-
tages of the arrangement of the drum intermediate stor-
age device with an independently driven rotary compen-
sating arm and their uses are described in the present
invention.

[0007] CZ306369 discloses a rotor spinning machine
and a method for resuming spinning at its workstation. A
drum intermediate storage device of yarn with a rotary
drum and with an independently driven compensating
arm constitutes a draw-off mechanism of yarn from a
spinning unit. The drum intermediate storage device of
yarn can store on its circumference a yarn length corre-
sponding to the maximum length of an assumed yarn
defect, to the yarn length needed for subsequent spin-
ning-in and the yarn length necessary during the termi-
nation of spinning for stopping the bobbin without a yarn
break and is made according to CZ303880.

[0008] A drum intermediate storage device of yarn with
arotary drum and with an independently driven compen-
sating arm is also disclosed in EP1460015A1 and
EP2216432A1. In these solutions, on the rotary drum is
deposited a yarn reserve which primarily serves to main-
tain constant tension in the yarn during spinning and
winding, whereby EP2216432A1 describes also resump-
tion of spinning, when in a certain step the yarn length
required for spinning-in is wound on the rotary drum.
EP1460015A1 describes an air jet spinning machine with
a drum intermediate storage device of yarn comprising
a drum coupled with a drive and a rotating arm which is
coupled to a drum from which a torque is transmitted to
the arm. Thus, the arm can only rotate when the drum is
rotated, and only in the direction of rotation of the drum
so that the arm only serves to maintain a constant tension
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in the yarn during winding.

[0009] The aim of the present invention is to further
improve the use of the drum intermediate storage device
and to improve the efficiency of the service operation at
a workstation during the exchange of a full bobbin for an
empty tube, i.e. shortening the time of the operator action,
both in cases where the exchange of the bobbin for the
empty tube and capturing the yarn on the tube for yarn
reserve formation is performed by the operator or with
the assistance of the means of the workstation or with
the assistance of the attending device.

Principle of the invention

[0010] The aim of the invention is achieved by a meth-
od according to the invention whose principle consists in
that before starting yarn reserve formation, the yarn sup-
ply in the drum intermediate storage device is increased
to the length that corresponds to at least the yarn length
necessary for resuming spinning-in and to a yarn length
necessary for capturing on the tube and formation of at
least two windings of the yarn reserve on the tube and
after starting the yarn reserve formation on the tube, at
least the initial windings of the yarn reserve on the tube
are formed from the yarn supply in the drum intermediate
storage device, the yarn reserve being withdrawn from
the drum intermediate storage device by an independ-
ently driven rotary compensating arm, whereby during
the formation of the initial windings of the yarn reserve
the spinning-in of the spinning unit is re-started, whereby
the yarn for spinning-in is supplied from the rotary drum
of the intermediate storage device by means of its re-
versed operation. In this manner, the need for using aux-
iliary yarn for spinning-in on the empty tube is eliminated
and the process of full bobbin exchange is accelerated.
[0011] In addition, itis advantageous if the initial wind-
ings form at least a part of the yarn reserve, preferably
the entire yarn reserve.

[0012] According to one alternative of the method, the
yarn supply in the intermediate storage device is formed
during the exchange of the bobbin for an empty tube,
when yarn withdrawal from the intermediate storage de-
vice for winding is stopped, without stopping the spinning
process. Exchanging the bobbin for an empty tube and
capturing the yarn on the tube for yarn reserve formation
is performed by the operator or with the assistance of the
means of the workstation of the machine or with the as-
sistance of the attending device.

[0013] According to another alternative of the inven-
tion, the yarn reserve in the intermediate storage device
is formed before interrupting the spinning process to per-
form the exchange of the bobbin for an empty tube,
whereby the length of the yarn reserve is sufficient at
least for spinning-in and for formation of at least two initial
windings on the tube. In such a case, yarn is unwound
by means of the independently driven rotary compensat-
ing arm from the drum for yarn reserve formation and
simultaneously, by the drum rotating in the counter di-
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rection, the yarn end is introduced into the spinning unit
for spinning-in purposes. The exchange of the bobbin for
an empty tube and capturing the yarn on the tube for yarn
reserve formation is performed manually, or by the
means of the workstation or by the attending device.
[0014] The advantages of the method according to the
invention are as follows. No auxiliary yarn is needed after
spinning-in following the exchange of the bobbin for a
tube. Spinning may take place even during the bobbin
exchange, i.e. the machine efficiency does notdecrease,
and controlling the torque of the arm enables to tighten
the reserve on the tube more firmly. On the other hand,
if precise yarn length is required on the produced bobbin,
the spinning process can be stopped until the operator
or the attending device arrival and, in addition, it is not
necessary to use auxiliary yarn for spinning-in.

Description of the drawings

[0015] The method according to the invention will be
described at a workstation of an open-end spinning ma-
chine, which is schematically represented in accompa-
nying drawings, where Fig. 1 shows a side view of the
workstation and Fig. 2 shows a front view of the work-
station.

Examples of embodiment

[0016] The method for exchanging a wound bobbin
with an empty tube at a workstation of a spinning machine
will be explained with reference to an example of a work-
station of a rotor spinning machine which is shown in
Figs. 1 and 2.

[0017] The workstation comprises a spinning unit 1 to
which is supplied a sliver 2 which is transformed into y_arn
3init. The yarn 3 is withdrawn from the spinning unit 1
By means of a drum intermediate storage device 4 of
yarn with a rotary drum 41 and passed on to be wound
on a bobbin by an indepadently driven rotary compen-
satingarm 42 according to CZ306369. On therotary drum
41 is maintained a required number of windings of yarn
3, which is through the independently driven rotary com-
Bensating arm 42 withdrawn to a winding device 5 of
yarn, whereby the yarn is passed through a paraffiﬁing
device 6 and a traversing device. In the winding device
5 the ya_rn is wound on a bobbin 51, which is formed on
the tube 511. The tube 511 may @provided with a yarn
catching%ans in the e_dge portion of the tube 511 to
form yarn 3 reserve, or, if appropriate, the yarn ca?hing
means ma_y be part of a disc of the winding arms. The
tube 511 is in a known manner detachably mounted in
the arms 52 of the winding device 5. During winding, the
tube 511,_or, to be more specific,_the bobbin 51 being
wound on it, abuts a drive cylinder 53 of the wirﬁng de-
vice. The drive of the drive cylindera may be central or
individual (unit). o

[0018] The exchange of the wound bobbin 51 for an
empty tube 511 is performed after obtaining a pr_e-deter-



5 EP 3 480 149 A1 6

mined length of the yarn package on the bobbin 51 or
obtaining the desired bobbin diameterand can eithertake
place during the operation of the spinning unit or at the
stopping operation, namely in three ways: manually, with
the assistance of the means of the workstation or the
means of the attending device which is movable along
the machine and, after stopping, to provide service op-
eration at the workstation requesting the service.
[0019] During the manual exchange of the wound bob-
bin 51 for an empty tube 511 with a pre-determined yarn
Iengt_h, spinning at the workstation is stopped. Before
spinning s stopped, the yarn reserve 3 onthe rotary drum
41 of the intermediate storage device 4 is increased
above the value that is maintained durin?g normal spin-
ning. The yarn 3 length in the drum intermediate storage
device 4 then before stopping spinning corresponds to
atleast the yarn 3 length required for restarting the spin-
ning-in process and the yarn 3 length required for cap-
turing the yarn 3 on the tube 511 and for the formation
of at least two vVindings of theﬁrn reserve 3, but pref-
erably the entire yarn 3 reserve on the tube 511. The
operator then exchange_s the bobbin 51 for an erﬁy tube
511 and catches the yarn 3 end pasEng through an in-
Eendently driven rotary compensating arm 42 of the
drum intermediate storage device 4 on the tube 511,
whereby the yarn 3 is guided to a device for yarn reserve
formation. The ope_ratoralso preparesin aknown manner
the spinning unit 1 for spinning-in by the means of the
workstation, using_the yarn 3 wound on the rotary drum
41 of the drum intermediate_storage device 4, and puts
the workstation into operation. In the winding_g device 5,
winding the yarn 3 reserve is started on the tube 511 and
at least several initial windings of the yarn 3 reserve are
wound from the yarn 3 unwound from the drum interme-
diate storage device 4 of yarn by means of the independ-
ently driven rotary co_mpensating arm 42. During the for-
mation of the initial windings of the y% 3 reserve, the
spinning unit 1 is spun in again, whereby_the yarn 3 re-
quired for spirﬁing-in is supplied from the rotary drum 41
of the intermediate storage device 4 by means of its re-
versed operation, for example accarding to CZ306369.
Atfter the yarn reserve is formed 3 on the tube 511, the
yarn 3 is passed on in a known manner to the traﬁrsing
device and winding the bobbin 51 is started.

[0020] During the exchange of the wound bobbin 51
for a tube 511 by the means of the workstation of the
machine, sming can also be stopped. In this case, the
yarn 3 supply in the drum intermediate storage device 4
also increases to the values required for the spinning-iﬁ
and winding of atleast part of the yarn 3 reserve, whereby
during the start of the stopping ope?ation of spinning,
while in addition, in the drum intermediate storage device
4 is formed a length of yarn 3 needed for controlled stop-
Bing of spinning which ensures that the yarn 3 end re-
mains in the spinning unit 1. Prior to the exchan_ge of the
bobbin 51, the yarn is inter_rupted before the winding de-
vice 5 b?the means 7 for the yarn 3 reserve formation
and the yarn 3 end from the drum intermediate storage
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device 4 is caught by the means 7 for yarn reserve for-
mation 3 and after the exchange_ of the bobbin 51 is
brought_to the tube 511, on which it is captured before
or during the start ofﬁwinding of the yarn 3 reserve on
the bobbin 511 after starting the operation ‘of the work-
station for trFresumption of spinning and winding. At the
beginning of the winding of the yarn 3 reserve, is con-
sumed the yarn 3 withdrawn by means of the independ-
ently driven rotaFy compensating arm 42 from the drum
intermediate storage device 4, whereb?for spinning-in,
the yarn from the rotary drum 41 of the intermediate stor-
age device 4 is used which is_supplied by the reversed
motion of the rotary drum 41 of the intermediate storage
device 4. o

[0021] " Another possibility is that during the exchange
of the bobbin 51 for an empty tube 511 spinning is not
interrupted, onWthe yarn 3 withdrawal from the interme-
diate storage device 4 forTNinding is stopped, the yarn 3
being produced durin_g this period is deposited in the in-
termediate storage device 4 on its rotary drum 41. Before
the actual exchange or duﬁng the exchange, the yarn 3
is interrupted by the means 7 for yarn reserve formation,
or by another means intended for this purpose, and the
yarn 3 end from the drum storage device 4 is captured
by the means 7 for yarn reserve formation. After the ex-
change, the ygrn 3 end is brought to the tube 511 and
captured on the tube 511 or on the capturing disc of the
winding device 5, and then follows the start of the winding
of the yarn reserve 3 which is withdrawn from the inter-
mediate storage device 4 through the independently driv-
en rotary compensating_arm 42.

[0022] Theexchange ofthe wound bobbin 51 for a tube
511 by means of a known unillustrated attenang device
m_ay also take place when the spinning is stopped, or
only when stopping the yarn 3 withdrawal from the inter-
mediate storage device 4, as has been described above.
[0023] In the case of a central drive of the winding de-
vices of one side of the workstations of the machine, the
consumption of the yarn reserve from the storage device
is controlled by the spinning speed. In the case of an
individual drive, the consumption of the yarn reserve from
the storage device can be controlled by changing the
winding speed and/or by changing the spinning speed.

[0024] For tightening the yarn reserve 3 sufficiently on
the tube 511 during the yarn 3 reserve formation by
means of in?easing the torque of the independently driv-
en rotary compensating arm 42, the force acting on the
yarn 3 increases, thereby incr?asing the yarn 3 tension.
[0025_] If the yarn 3 reserve is not formed on the tubes,
the yarn 3 from the drum intermediate storage device 4
forms several initial windings on the bobbin 51. -

Industrial applicability

[0026] Theinventionisintended for spinning machines
provided with a drum intermediate storage device of yarn
with a rotary drum and an independently driven compen-
sating arm on which using the invention enables to ac-
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celerate the servicing of the workstation during the ex-
change of the wound bobbin for an empty tube to elimi-
nate the need for the use of auxiliary yarn to resume the
spinning-in of the spinning unit after the bobbin is ex-
changed with an empty tube.

List of references

[0027]

1 spinning unit

2 sliver

3 yarn

4 drum intermediate storage device of yarn

41 rotary drum of the drum intermediate storage de-

vice of yarn

42 independently driven rotary compensating arm
5 winding device

51 bobbin

511  tube

52 arms of the winding device

53 drive cylinder

6 paraffining device

7 means for yarn reserve formation

Claims

1. A method for exchanging a wound bobbin (51) for

an empty tube (511) at a workstation of a spinning
machine, the workstation being provided with a ro-
tary drum intermediate storage device (4) of yarn (3)
with a rotary drum (41) and an independently driven
rotary compensating arm (42) arranged between a
spinning unit (1) and a winding device (5), charac-
terized in that before starting yarn reserve formation
(3), the supply of yarn (3) in the drum intermediate
storage device (4) increases to the length corre-
sponding to at least the yarn (3) length required for
restarting the spinning-in process and the yarn (3)
length required for capturing on the tube (511) and
for the formation of at least two windings of yarn (3)
reserve on the tube (511) and the start of yarn (3)
reserve formation on the tube (511), at least the initial
windings of the yarn (3) reserve on the tube (511)
are formed from the supply of yarn (3) in the drum
intermediate storage device (4), which is withdrawn
from the drum intermediate storage device (4) by an
independently driven rotary compensating arm (42),
whereby during the formation of the initial windings
ofthe yarn (3) reserve, the spinning-in of the spinning
unit (1) is re-started, whereby the yarn (3) for spin-
ning-in is supplied from the rotary drum (41) of the
intermediate storage device (4) by means of its re-
versed operation, which results in accelerating the
servicing of the machine and eliminating the need
for using auxiliary yarn for spinning-in of the spinning
unit (1) once again after the exchange of the bobbin
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(51) for an empty tube (511).

The method according to claim 1, characterized in
that the initial windings form at least a part of the
yarn (3) reserve on the tube (511), preferably the
entire yarn (3) reserve.

The method according to claim 1 or 2, characterized
in that the yarn (3) reserve in the intermediate stor-
age device (4) is formed during the exchange of the
bobbin (51) for an empty tube (511), when the yarn
(3) withdrawal from the intermediate storage device
(4) for winding is stopped, without stopping the spin-
ning process.

The method according to claim 3, characterized in
that exchanging the bobbin (51) for an empty tube
(511) and capturing the yarn (3) on the tube (511) to
form a yarn (3) reserve is performed by the means
of the workstation of the machine or by an attending
device.

The method according to claim 1 or 2, characterized
in that the yarn (3) reserve in the intermediate stor-
age device (4) is formed before interrupting the spin-
ning process due to the exchange of the bobbin (51).

The method according to claim 5, characterized in
that exchanging the bobbin (51) for an empty tube
(511) and capturing the yarn (3) on the tube to form
a yarn (3) reserve is performed manually or by the
means of the workstation or by the attending device.

The method according to any of the preceding
claims, characterized in that during the formation
of the initial windings of the yarn (3) reserve, the spin-
ning-in of the spinning unit (1) is re-started, whereby
the yarn (3) for spinning-in is supplied from the rotary
drum (41) of the intermediate storage device (4) by
means of its reversed operation.
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Fig. 2
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