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(54) YARN WINDING DEVICE AND PACKAGE DECELERATING METHOD

(57) The control section (50) carries out a decelera-
tion control of decelerating the traverse drum (24) while
adjusting such that a difference in peripheral speeds of
the package (30) and the traverse drum (24) is smaller
than or equal to a predetermined value in a state where
the yarn (20) is connected between the yarn storage de-

vice (19) and the winding section (8) and in a state where
the package (30) and the traverse drum (24) are brought
into contact with each other based on a detection result
of the package rotation sensor (47) and a rotation speed
of the traverse drum (24).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a control car-
ried out when decelerating a package in a yarn winding
device including a yarn storage device.

2. Description of the Related Art

[0002] Conventionally, there is known a yarn winding
device adapted to wind a yarn from a yarn storage device
to form a package while temporarily storing the yarn un-
wound from a yarn supplying bobbin in the yarn storage
device. The yarn winding device including the yarn stor-
age device can continue to form the package even when
the yarn joining operation is carried out. WO
2012/127939 A1 discloses this type of yarn winding de-
vice.
[0003] WO 2012/127939 A1 discloses a yarn winding
device having a configuration of rotating the package by
rotating a winding drum (contact roller) brought into con-
tact with the package. The yarn winding device carries
out a control of changing a rotation speed of a winding
drum based on a storage amount of the yarn storage
device. Specifically, the yarn winding device lowers the
rotation speed of the winding drum when the storage
amount of the yarn storage device is smaller than or equal
to a predetermined amount to lower the rotation speed
of the package or to stop the rotation of the package.
Such a control is carried out to prevent the yarn stored
in the yarn storage device from running out.
[0004] Similarly to WO 2012/127939 A1, JP
H7-187506 A discloses a yarn winding device having a
configuration of rotating the package by rotating a yarn
guiding drum (contact roller) brought into contact with the
package. The yarn winding device carries out a control
of causing a slip between the yarn guiding drum and the
package when lowering the rotation speed of the pack-
age. Such a control is carried out to prevent ribbon wind-
ing (yarn newly wound into the package is overlapped
on the already wound yarn).
[0005] In the yarn winding device including the yarn
storage device as described in WO 2012/127939 A1, a
large slip occurs between the contact roller and the pack-
age when the rotation speed of the contact roller is rapidly
lowered. When a large slip occurs, the yarn is not tra-
versed in accordance with the operation of the traverse
device, and the yarn may fall off from the end face of the
package (stitching). When the package is rotated at high
speed or the package is heavy, the inertia force of the
rotating package becomes large and hence a large slip
easily occurs.
[0006] When the rotation speed of the contact roller is
gradually lowered, a great amount of yarn is unwound
from the yarn storage device before the rotation speed

of the package reaches the target speed, and the storage
amount of the yarn storage device is greatly reduced.
Therefore, when gradually lowering the rotation speed
of the contact roller, the package needs to be frequently
stopped to ensure the storage amount of the yarn storage
device. However, if the package is frequently stopped,
the winding efficiency is lowered, and furthermore, the
yarn falls off from the end face of the package and is
wound around the winding bobbin when the package is
stopped, and thus yarn breakage may occur. Therefore,
it is not preferable to gradually lower the rotation speed
of the contact roller without resistance to inertia.
[0007] The yarn winding device of JP H7-187506 A
has a configuration of intentionally causing the slip of the
package. JP H7-187506 A does not disclose the config-
uration including the yarn storage device.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention has been made in view
of the above circumstances, and a main object thereof
is to provide a configuration of decelerating a package
in a short period of time while suppressing a slip of the
package in a yarn winding device including a yarn storage
device.
[0009] The problems to be solved by the present in-
vention are as described above, and the means and ef-
fects for solving such problems will be described next.
[0010] According to a first aspect of the present inven-
tion, a yarn winding device having the following configu-
ration is provided. Specifically, the yarn winding device
includes a yarn supplying section, a yarn storage device,
a package forming section, and a control section. The
yarn supplying section is adapted to supply a yarn. The
yarn storage device is adapted to pull out the yarn from
the yarn supplying section and temporarily store the yarn.
The package forming section is adapted to pull out the
yarn from the yarn storage device and wind the yarn
around a winding bobbin to form a package. The control
section is adapted to control the package forming section.
The package forming section includes a package sup-
porting section, a package rotation detecting section, a
contact roller, and a roller drive source. The package
supporting section is adapted to rotatably support the
package. The package rotation detecting section is
adapted to detect a rotation amount of the package. The
contact roller is adapted to rotate while making contact
with the package supported by the package supporting
section to rotate the package. The roller drive source is
adapted to rotatably drive the contact roller. The control
section carries out a deceleration control of decelerating
the contact roller while adjusting such that a difference
in peripheral speeds of the package and the contact roller
is smaller than or equal to a predetermined value in a
state where the yarn is connected between the yarn stor-
age device and the package forming section and in a
state where the contact roller is brought into contact with
the package based on a detection result of the package
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rotation detecting section and a rotation speed of the con-
tact roller.
[0011] Thus, the slip that occurs between the contact
roller and the package can be suppressed without grad-
ually decelerating the contact roller. Therefore, the stor-
age amount of the yarn storage device can be increased
while preventing occurrence of stitching.
[0012] In the above-described yarn winding device, the
control section preferably carries out the deceleration
control to stop the contact roller in a state where the yarn
is connected between the yarn storage device and the
package forming section and in a state where the contact
roller and the package are brought into contact with each
other.
[0013] Thus, even when stopping the package, the slip
(furthermore, the occurrence of stitching) that occurs be-
tween the contact roller and the package can be prevent-
ed.
[0014] In the above-described yarn winding device, af-
ter stopping the contact roller, the control section prefer-
ably resumes the winding of the yarn to the package sup-
ported by the package supporting section.
[0015] Thus, the occurrence of the stitching can be pre-
vented by stopping the package with the deceleration
control of the present invention, whereby the winding of
the package can be resumed without causing any prob-
lems in terms of quality.
[0016] In the above-described yarn winding device, the
control section preferably carries out the deceleration
control when the amount of yarn stored in the yarn stor-
age device is smaller than a predetermined amount.
[0017] The slip that occurs between the contact roller
and the package thus can be suppressed even when
recovering the reduced storage amount.
[0018] In the above-described yarn winding device, the
control section preferably calculates a reference value
of a difference in peripheral speeds of the package and
the contact roller based on the rotation speed of the con-
tact roller and the detection result of the package rotation
detecting section in a predetermined period before start
of the deceleration control, and carries out the deceler-
ation control using the reference value.
[0019] In other words, since a diameter of the package
changes according to the winding amount, a slip amount
cannot be accurately obtained only by the rotation speed
of the package and the rotation speed of the contact roll-
er. In this regard, the slip amount during the deceleration
control can be easily estimated by using the rotation
speeds of the package and the contact roller before the
deceleration control (before the occurrence of slip).
[0020] The above-described yarn winding device pref-
erably has the following configuration. Specifically, the
yarn winding device includes a package yarn amount de-
tecting section adapted to detect the amount of yarn
wound into the package. The control section determines
a set value of the deceleration control in view of the de-
tection result of the package yarn amount detecting sec-
tion.

[0021] Thus, the diameter and the weight of the pack-
age can be calculated based on the amount of yarn
wound into the package, and hence the set value (initial
value, control parameter, or the like) can be determined
in view of the magnitude of the inertia force of the pack-
age. Therefore, the slip that occurs between the contact
roller and the package can be more reliably suppressed.
[0022] The above-described yarn winding device pref-
erably has the following configuration. Specifically, the
yarn winding device further includes a package brake
adapted to make contact with the winding bobbin or the
package and apply brake force to the package. The con-
trol section activates the package brake based on the
deceleration of the contact roller to decelerate the pack-
age.
[0023] The rotation speed of the package thus can be
forcibly lowered, and hence the rotation speed of the
package can be brought close to a desired value in a
short period of time.
[0024] The above-described yarn winding device fur-
ther includes a package brake adapted to make contact
with the winding bobbin or the package and apply brake
force to the package, wherein the control section acti-
vates the package brake to decelerate the package when
the storage amount detecting section detects that the
amount of yarn wound around the storage roller is smaller
than or equal to a predetermined amount.
[0025] The yarn stored in the yarn storage device thus
can be prevented from running out.
[0026] The control section calculates a difference in
peripheral speeds of the package and the contact roller
based on the rotation speed of the contact roller and the
detection result of the package rotation detecting section
while activating the package brake and decelerating the
package when the storage amount detecting section de-
tects that the amount of yarn wound around the storage
roller is smaller than or equal to a predetermined amount,
and immediately stops the rotation of the package by the
package brake and notifies an alarm warning when the
difference in the peripheral speeds is greater than or
equal to a predetermined value.
[0027] The operator thus can find the occurrence of
the stitching at an early stage and can unwind the yarn
in which the stitching occurred and rewind the yarn to a
package without stitching.
[0028] In the above-described yarn winding device, the
yarn supplying section is a yarn supplying bobbin sup-
porting section adapted to support a yarn supplying bob-
bin around which a yarn spun by a spinning machine is
wound, and the contact roller is a traverse drum provided
with a traverse groove for traversing a yarn wound into
the package.
[0029] Thus, although the surface of the package may
be damaged if a large slip occurs between the traverse
drum and the package, such damage can be prevented
by carrying out the deceleration control of the present
invention.
[0030] The above-described yarn winding device pref-
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erably has the following configuration. Specifically, the
yarn winding device includes a yarn joining device ar-
ranged between the yarn supplying section and the yarn
storage device, and adapted to join a disconnected yarn
when the yarn is disconnected. The control section per-
forms the deceleration control when detecting that the
yarn joining operation by the yarn joining device is not
possible.
[0031] If the yarn joining operation is not possible, the
yarn of the yarn storage device may run out shortly.
Therefore, by carrying out the deceleration control as de-
scribed above, the storage amount of the yarn storage
device can be increased while suppressing the slip that
occurs between the contact roller and the package.
[0032] According to a second aspect of the present
invention, a package decelerating method is provided as
follows. Specifically, the package decelerating method
includes a package rotation detecting step, and a decel-
erating step. In the package rotation detecting process,
a rotation amount of a package formed by winding a yarn
around a winding bobbin with a package forming section
is detected. In the decelerating process, the contact roller
is decelerated while adjusting such that a difference in
peripheral speeds of the package and the contact roller
is smaller than or equal to a predetermined value in a
state where the yarn is connected between the package
forming section and a yarn storage device, which is
adapted to wind the yarn from a yarn supplying section
and temporarily store the yarn, and in a state where the
package and the contact roller are brought into contact
with each other based on a detection result of the pack-
age rotation detecting process and a rotation speed of
the contact roller adapted to rotate while making contact
with the package to rotate the package.
[0033] Thus, the package can be decelerated while
suppressing the slip that occurs between the contact roll-
er and the package without gradually decelerating the
contact roller. Therefore, the storage amount of the yarn
storage device can be increased while preventing the
occurrence of stitching.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

FIG. 1 is a schematic side view of a winding unit
arranged in an automatic winder according to an em-
bodiment of the present invention;
FIG. 2 is a front view illustrating a configuration of
the vicinity of a winding section;
FIG. 3 is a flowchart illustrating a process of control-
ling a rotation of a traverse drum based on a storage
amount of a yarn storage device;
FIG. 4 is a flowchart illustrating a preliminary process
of a deceleration control, and a process immediately
after the deceleration control is started;
FIG. 5 is a flowchart illustrating a process carried out
after the deceleration control is started; and

FIG. 6 is a graph illustrating an example of a time
change in peripheral speeds of a package and a
traverse drum when the deceleration control is car-
ried out.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0035] An embodiment of the present invention will be
described below. First, an outline of an automatic winder
(yarn winding device) will be described with reference to
FIGS. 1 and 2. The automatic winder has a configuration
in which a plurality of winding units 2 are arranged in a
row. The automatic winder includes a machine manage-
ment device (not illustrated) for intensively managing the
winding units 2 and a blower box (not illustrated) including
a compressed air source and a negative pressure source.
[0036] As illustrated in FIG. 1, the winding unit 2 in-
cludes a control section 50, a yarn supplying bobbin sup-
porting section (yarn supplying section) 7, and a winding
section (package forming section) 8 as main compo-
nents. The winding unit 2 is configured to unwind a yarn
(spun yarn) 20 of a yarn supplying bobbin 21 supported
by the yarn supplying bobbin supporting section 7, and
wind the unwound yarn 20 into a package 30. In the fol-
lowing description, upstream and downstream when
seen in a travelling direction of the yarn are simply re-
ferred to as "upstream" and "downstream", respectively.
[0037] The control section 50 is configured by a hard-
ware such as a CPU, a ROM, and a RAM (not illustrated),
and software such as a control program stored in the
RAM. With the cooperative operation of the hardware
and the software, each section of the winding unit 2 is
controlled. The control section 50 of each winding unit 2
is able to communicate with the machine management
device. The operation of the plurality of winding units 2
in the automatic winder thus can be intensively managed
in the machine management device.
[0038] The yarn supplying bobbin supporting section
7 holds the yarn supplying bobbin 21 in a substantially
upright state. Furthermore, the yarn supplying bobbin
supporting section 7 can discharge the empty yarn sup-
plying bobbin 21. A magazine type bobbin supplying de-
vice 26 is arranged on a front side of the winding unit 2.
The bobbin supplying device 26 includes a rotary mag-
azine part 27. The magazine part 27 is configured to be
able to hold a plurality of spare yarn supplying bobbins
21. The bobbin supplying device 26 intermittently rotat-
ably drives the magazine part 27 to supply a new yarn
supplying bobbin 21 to the yarn supplying bobbin sup-
porting section 7.
[0039] The winding section 8 includes a cradle 23 con-
figured to detachably attach the winding bobbin 22, and
a traverse drum (contact roller) 24 adapted to traverse
the yarn 20 and to drive the winding bobbin 22.
[0040] As illustrated in FIG. 2, the cradle 23 includes
a pair of left and right arms swingable with a swing shaft
43 as a center, the swing shaft 43 being arranged parallel
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to a rotational axis of the traverse drum 24 and with a
predetermined spacing with the traverse drum 24. An
increase in a yarn layer diameter of the package 30 ac-
companying the winding of the yarn 20 can be absorbed
by the swinging of the cradle 23.
[0041] A swing angle sensor (package yarn amount
detecting section) 46 adapted to detect a swing angle of
the cradle 23 is attached to the swing shaft 43. The swing
angle sensor 46 includes, for example, a rotary encoder,
and outputs the swing angle of the cradle 23 to the control
section 50. The control section 50 can calculate a pack-
age diameter of the package 30 based on the swing angle
of the cradle 23 acquired from the swing angle sensor 46.
[0042] Rotation holders (package supporting sections)
44, 45 are rotatably attached to the distal end of the arm
of the cradle 23. The rotation holders 44, 45 are arranged
to face each other. The winding bobbin 22 is attached so
as to be sandwiched between the two rotation holders
44, 45.
[0043] A package brake 80 for applying brake force to
the rotation of the package 30 is arranged in proximity to
the rotation holder 44. The package brake 80 includes a
piston housing 81, and a brake piston 82.
[0044] The piston housing 81 is incorporated at a distal
end portion of the cradle 23, and the brake piston 82 is
air-tightly fitted into the interior of the piston housing 81.
The brake piston 82 is slidable with respect to the piston
housing 81, and is slidable with respect to a shaft 44a
that rotates with the rotation holder 44.
[0045] The piston housing 81 is continuous with an
electromagnetic valve (not illustrated) controlled by the
control section 50 to switch between supply and stop of
a flow of compressed airinto an internal space of the pis-
ton housing 81. According to such a configuration, the
rotation holder 44 can freely rotate with respect to the
brake piston 82 in a state where the compressed air is
not supplied to the interior of the piston housing 81.
[0046] When the compressed air is supplied to the in-
terior of the piston housing 81, the advancing brake piston
82 moves, thus generating a friction resistance with re-
spect to the rotation of the rotation holder 44. Thus, the
rotation of the winding bobbin 22 (package 30) is con-
trolled. The package brake is not limited to the pneumatic
configuration described above, and may have a config-
uration of applying brake force to the rotation of the ro-
tation holder 44 by hydraulic pressure or electromagnetic
force.
[0047] A package rotation sensor (package rotation
detecting section) 47 is attached to a distal end portion
on an opposite side of the cradle 23. The package rotation
sensor 47 is adapted to detect the rotation amount of the
winding bobbin 22 (package 30) attached to the cradle
23. The package rotation sensor 47 outputs a pulse signal
to the control section 50 each time the package 30 is
rotated by a predetermined angle. The control section 50
can calculate the rotation speed of the package 30 by
measuring the number of pulses per time.
[0048] The traverse drum 24 is arranged to face the

winding bobbin 22. The traverse drum 24 is rotatably driv-
en by a traverse drum drive motor (roller drive source)
41 illustrated in FIG. 2. The presence/absence of rotation,
the rotation speed, and the like of the traverse drum drive
motor 41 are controlled by the control section 50. When
the traverse drum 24 is rotatably driven, the winding bob-
bin 22 and the package 30 are rotated accompanying
the rotation of the traverse drum 24. The yarn 20 stored
in the yarn storage device 19, to be described later, thus
can be wound into the package 30.
[0049] A traverse groove 24a illustrated in FIG. 2 is
formed on an outer peripheral surface of the traverse
drum 24, and the yarn 20 can be traversed at a prede-
termined width by the traverse groove 24a. According to
such a configuration, the yarn 20 can be wound around
the winding bobbin 22 while traversing, and the package
30 having a predetermined shape can be formed.
[0050] Furthermore, a traverse drum rotation sensor
42 is attached to the traverse drum 24. The traverse drum
rotation sensor 42 is configured as, for example, a rotary
encoder, and outputs the pulse signal to the control sec-
tion 50 each time the traverse drum 24 rotates a prede-
termined angle. The control section 50 can calculate the
rotation speed of the traverse drum 24 by measuring the
number of pulses per time.
[0051] In the winding unit 2, an unwinding assisting
device 10, a lower yarn blow-up section 11, a gate type
tension applying device 12, an upper yarn catching sec-
tion 13, a yarn joining device 14, a yarn trap 15, a cutter
16, a yarn monitoring device 17, an upper yarn pull-out
section 18, and the yarn storage device 19 are arranged
in this order from the yarn supplying bobbin supporting
section 7 toward the winding section 8 in the yarn trav-
elling path between the yarn supplying bobbin supporting
section 7 and the winding section 8.
[0052] The unwinding assisting device 10 brings a
movable member 10a into contact with a balloon formed
at the upper part of the yarn supplying bobbin 21 when
the yarn 20 unwound from the yarn supplying bobbin 21
is swung. The size of the balloon thus can be appropri-
ately controlled, and the unwinding of the yarn 20 can be
assisted.
[0053] The lower yarn blow-up section 11 is an air suck-
er device arranged between the yarn supplying bobbin
supporting section 7 and the yarn joining device 14, and
feeds the lower yarn from the yarn supplying bobbin 21
toward the yarn joining device 14 when replacing the yarn
supplying bobbin 21.
[0054] The gate type tension applying device 12 ap-
plies a predetermined tension on the travelling yarn 20.
The gate type tension applying device 12 of the present
embodiment is a gate type tension applying device in
which movable comb teeth are arranged with respect to
fixed comb teeth. The movable comb teeth can be swung
by a rotary solenoid so that the movable comb teeth are
engaged with or released from the fixed comb teeth. In
place of the gate type tension applying device 12, for
example, a disc type tension applying device may be
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arranged.
[0055] The upper yarn catching section 13 is arranged
between the yarn joining device 14 and the yarn supply-
ing bobbin supporting section 7. The upper yarn catching
section 13 is connected to a negative pressure source
(not illustrated), and is able to generate a suction airflow
at the time of the yarn joining operation.
[0056] The yarn trap 15 is arranged between the yarn
joining device 14 and the yarn storage device 19. A distal
end of the yarn trap 15 is formed as a tubular member,
and is arranged close to the travelling path of the yarn
20. The yarn trap 15 is connected to the negative pres-
sure source (not illustrated) and generates a suction air-
flow at the distal end to suck and remove contaminants
such as fly waste attached to the travelling yarn 20.
[0057] The yarn monitoring device 17 is configured to
detect a yarn defect such as a slub by monitoring the
yarn thickness of the yarn 20. When a yarn defect is de-
tected, the yarn monitoring device 17 transmits a signal
instructing the cutting and the removal of the relevant
yarn defect to the cutter 16. The cutter 16 is arranged in
proximity to the yarn monitoring device 17 to immediately
cut the yarn 20 in response to the signal.
[0058] The yarn joining device 14 joins the disconnect-
ed lower yarn from the yarn supplying bobbin 21 and
upper yarn from the yarn storage device 19 after the yarn
defect is detected by the yarn monitoring device 17 and
the yarn 20 is cut by the cutter 16, after the yarn 20 un-
wound from the yarn supplying bobbin 21 is broken, after
the yarn supplying bobbin 21 is replaced, and the like.
The yarn joining device 14 may be a type that uses fluid
such as compressed air or a mechanical-type.
[0059] The upper yarn pull-out section 18 is an air suck-
er device arranged immediately upstream of the yarn
storage device 19, and is configured to feed the upper
yarn from the yarn storage device 19 toward the yarn
guiding pipe 36 with compressed air.
[0060] When carrying out the yarn joining operation,
the upper yarn from the yarn storage device 19 is fed to
the yarn guiding pipe 36 by the upper yarn pull-out section
18. The yarn guiding pipe 36 discharges the fed upper
yarn from the lower end portion. The yarn discharged by
the yarn guiding pipe 36 is sucked by the upper yarn
catching section 13. When the upper yarn is sucked by
the upper yarn catching section 13, the upper yarn is
taken out from a slit (not illustrated) formed along the
longitudinal direction of the yarn guiding pipe 36 and is
guided to the yarn joining device 14.
[0061] When carrying out the yarn joining operation,
on the other hand, the lower yarn blow-up section 11
feeds the lower yarn toward the upper side. The lower
yarn is sucked by the yarn trap 15. The lower yarn is
thereby guided to the yarn joining device 14. The yarn
joining device 14 carries out the yarn joining operation
on the guided upper yarn and lower yarn. The discon-
nected yarns can be joined in the above manner.
[0062] The yarn storage device 19 is configured to tem-
porarily store the yarn 20 unwound from the yarn supply-

ing bobbin 21. As illustrated in FIG. 1, the yarn storage
device 19 includes a storage roller 61, a storage roller
drive motor 62, and an annular member 63 as main com-
ponents.
[0063] The storage roller 61 is formed as a substan-
tially cylindrical member, and is configured to store the
yarn 20 by winding the yarn 20 around the outer periph-
eral surface thereof. The storage roller drive motor 62 is
configured to rotatably drive the storage roller 61 with a
center axis line thereof as the center. The operation of
the storage roller drive motor 62 is controlled by the con-
trol section 50.
[0064] Since a prescribed amount of the yarn 20 is
stored in the yarn storage device 19, even if the unwind-
ing of the yarn 20 from the yarn supplying bobbin 21 is
interrupted for some reason (e.g., when carrying out the
yarn joining operation), the winding unit 2 can wind the
yarn 20 stored in the yarn storage device 19. Thus, even
if the unwinding of the yarn 20 is interrupted, the winding
of the yarn 20 to the package 30 can be continued.
[0065] The annular member 63 is arranged in proximity
to the end on the downstream side of the storage roller
61. The yarn 20 stored in the yarn storage device 19 is
pulled out toward the downstream through a space be-
tween the annular member 63 and the surface of the
storage roller 61. With the above configuration, an ap-
propriate tension can be applied on the yarn 20 unwound
from the storage roller 61, and hence the unwinding of
the yarn 20 from the yarn storage device 19 can be sta-
bilized.
[0066] A lower limit sensor 64 and an upper limit sensor
65 are attached in proximity to the storage roller 61. The
lower limit sensor 64 detects whether or not the amount
of yarn 20 greater than or equal to a predetermined lower
limit amount is stored on the storage roller 61. The
amount of yarn 20 greater than or equal to the predeter-
mined lower limit amount is the yarn amount required
until the control section 50 controls the rotation speed of
the traverse drum 24 or the storage roller 61 and the
storage amount of the storage roller 61 starts to increase
when the amount of yarn is less than the lower limit
amount detected by the lower limit sensor 64, and is ap-
propriately determined by the yarn type and the like. The
upper limit sensor 65 detects whether or not the amount
of yarn 20 greater than or equal to a predetermined upper
limit amount is stored on the storage roller 61. The de-
tection results of the lower limit sensor 64 and the upper
limit sensor 65 are output to the control section 50. The
lower limit sensor 64 and the upper limit sensor 65 con-
figure a storage amount detecting section.
[0067] Next, a description will be made on a control of
adjusting the storage amount of the storage roller 61 by
controlling the rotation speed of the traverse drum 24
with reference to FIG. 3.
[0068] First, the control section 50 determines whether
or not there is a possibility that the storage amount of the
yarn storage device 19 is zero (S101). This determination
is based on whether or not the storage amount of the
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yarn storage device 19 is smaller than or equal to the
lower limit amount based on the detection result of the
lower limit sensor 64, for example. When determining
that there is a possibility the storage amount of the yarn
storage device 19 is zero, the control section 50 decel-
erates the traverse drum drive motor 41 and stops the
traverse drum 24 to prevent the storage amount of the
yarn storage device 19 from being zero (S102).
[0069] When the traverse drum 24 is decelerated as
described above, slip (hereinafter referred to as package
slip) may occur between the traverse drum 24 and the
package 30. In the present embodiment, since the
traverse drum 24 is decelerated by carrying out the de-
celeration control described below, the package slip can
be suppressed.
[0070] Since the winding unit 2 includes the yarn stor-
age device 19, the control section 50 stops the traverse
drum 24 in a state where the yarn 20 is connected be-
tween the yarn storage device 19 and the winding section
8. Furthermore, the control section 50 stops the traverse
drum 24 with the traverse drum 24 and the package 30
in contact with each other and without separating the
traverse drum 24 from the package 30.
[0071] When determining that there is no possibility (or
there is low possibility) that the storage amount of the
yarn storage device 19 is zero in the determination of
step S101, the control section 50 determines whether or
not the storage amount of the yarn storage device 19 is
greater than or equal to an upper limit amount based on
the detection result of the upper limit sensor 65 (S103).
[0072] If the yarn 20 is not detected by the upper limit
sensor 65, the control section 50 determines that the stor-
age amount of the yarn storage device 19 is smaller than
the upper limit amount. In this case, the reduction of the
storage amount of the yarn storage device 19 needs to
be prevented, and thus the control section 50 rotates the
traverse drum 24 at a first rotation speed, which is a rel-
atively low speed (S104). When lowering the rotation
speed of the traverse drum 24 to the first rotation speed,
the control section 50 carries out the deceleration control
to be described later.
[0073] When determining that the yarn 20 is detected
by the upper limit sensor 65 in the determination of step
S103, the control section 50 determines that the storage
amount of the yarn storage device 19 is greater than or
equal to the upper limit amount. In this case, the storage
amount of the yarn storage device 19 is sufficient, and
hence the control section 50 rotates the traverse drum
24 at a second rotation speed, which is a relatively high
speed (S105). The control section 50 stops the rotation
of the traverse drum 24 or changes the rotation speed
based on the storage amount of the yarn storage device
19, and then again carries out the processes of step S101
and subsequent steps. Thus, the storage amount can be
adjusted by controlling the traverse drum 24 in accord-
ance with the storage amount of the yarn storage device
19.
[0074] Next, a description will be made on the decel-

eration control carried out by the control section 50 with
reference to FIGS. 4 to 6.
[0075] The control section 50 calculates the rotation
speed (peripheral speed of the package 30) of the pack-
age 30 of a predetermined period, and a rotation speed
of the traverse drum 24 (peripheral speed of the traverse
drum 24) before carrying out the deceleration control
(S201). The rotation speed of the package 30 is calcu-
lated based on the detection result of the package rota-
tion sensor 47. The rotation speed of the traverse drum
24 is calculated based on the detection result of the
traverse drum rotation sensor 42. The rotation speed of
the traverse drum 24 may be calculated based on the
command value of the control section 50. The predeter-
mined period is arbitrary, and for example, is one cycle
of a disturb control.
[0076] Next, the control section 50 calculates a refer-
ence rotation ratio based on the acquired rotation speed
of the package 30 and the rotation speed of the traverse
drum 24. The reference rotation ratio is a reference value
for estimating the package slip described above. Specif-
ically, the control section 50 first calculates an average
value of the rotation speeds of the package 30 and the
traverse drum 24 in the predetermined period. A ratio
(reference rotation ratio) of the average rotation speed
of the package 30 and the average rotation speed of the
traverse drum 24 (S202) is then calculated and updated.
[0077] Before carrying out the deceleration control, the
package slip greater than the package slip within a tol-
erable range generated for the driven rotation does not
occur (peripheral speed is substantially equal). Thus, it
can be assumed that, when the ratio of the rotation
speeds of the package 30 and the traverse drum 24
matches the reference rotation ratio after the start of the
deceleration control, the package slip does not occur. In
the package 30, the diameter increases with the winding
of the yarn 20, and thus the peripheral speed becomes
larger with the advancement of the winding even at the
same rotation speed. In view of this, the reference rota-
tion ratio is periodically calculated and continuously up-
dated before carrying out the deceleration control in the
present embodiment.
[0078] The control section 50 determines whether or
not the starting condition of the deceleration control is
satisfied while carrying out the process of updating the
reference rotation ratio (S203). As described above,
when the storage amount of the yarn storage device 19
is reduced, the starting condition of the deceleration con-
trol is satisfied. For example, the starting condition of the
deceleration control is satisfied even in a case where the
yarn joining operation cannot be carried out. The case
where the yarn joining operation cannot be carried out
includes a case where a trouble occurs in the yarn joining
device 14, a case where the control section 50 and the
yarn joining device 14 cannot communicate, a case
where the yarn supplying bobbin supporting section 7
does not support the yarn supplying bobbin 21, and the
like. In such cases, the yarn joining operation cannot be
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carried out, and hence the storage amount of the yarn
storage device 19 cannot be increased. Furthermore,
even in the case where the yarn joining operation can be
carried out, the deceleration control is carried out, and
the winding of the package 30 may be continued at the
low speed until the yarn joining operation is completed.
[0079] When determining that the starting condition of
the deceleration control is satisfied, the control section
50 stops the update of the reference rotation ratio, and
outputs a set value of the deceleration of the traverse
drum 24 (reduction amount of rotation speed or periph-
eral speed per unit time) (S204). The set value may be
a value input by the operator in advance, or may be a
value stored in advance in the control section 50, and
the like.
[0080] In the process of step S204, calculation can be
performed based on the package diameter and the like
instead of using the value set in advance. The package
diameter is calculated based on the detection result of
the swing angle sensor 46. The control section 50 reduc-
es the initial value of the deceleration as the package
diameter is great (i.e., gradually reduces the rotation
speed). The inertia force is greater as the package diam-
eter is greater, and thus the package slip easily occurs.
The initial value of the deceleration may be continuously
changed depending on the package diameter, and may
be changed in a step-wise manner.
[0081] The control section 50 then controls the traverse
drum drive motor 41 using the output set value of the
deceleration, to start the deceleration of the traverse
drum 24 (S205). Next, the control section 50 calculates
a slip amount of the package from a difference in the
peripheral speeds of the package 30 and the traverse
drum 24 based on the reference rotation ratio. The control
section 50 determines whether or not the calculated
package slip amount is greater than or equal to an upper
limit amount (upper limit slip amount) set in advance
(S206). When the calculated package slip amount is
smaller than the upper limit slip amount, in particular, the
control section 50 does not carry out the control of chang-
ing the deceleration. When the calculated package slip
amount is greater than or equal to the upper limit slip
amount, the control section 50 detects which one of the
peripheral speeds of the package 30 and the traverse
drum 24 is greater (S207).
[0082] Immediately after the deceleration control, the
package 30 may not follow deceleration of the traverse
drum 24, and the package slip may occur. In this case,
the peripheral speed of the package 30 is slower than
that of the traverse drum 24. Therefore, in this case (i.e.,
Yes in S207), the control section 50 reduces the decel-
eration of the traverse drum 24 (more gradually deceler-
ates the traverse drum 24, S208).
[0083] Next, the control section 50 determines whether
or not the deceleration of the traverse drum 24 is smaller
than the lower limit amount defined in advance (S209).
When the deceleration of the traverse drum 24 is greater
than or equal to the lower limit amount, the control section

50 determines whether or not the rotation speed of the
traverse drum 24 has reached the target rotation speed
(e.g., 0, first rotation speed, second rotation speed)
(S211). When determining that the rotation speed of the
traverse drum 24 has not reached the target rotation
speed, the control section 50 again carries out the proc-
esses of step S206 and the subsequent steps.
[0084] When the control section 50 carries out the
process of step S208 over several times, the deceleration
of the traverse drum 24 is lowered. The deceleration of
the traverse drum 24 thus may become lower than the
lower limit amount. When the deceleration of the traverse
drum 24 is lowered to an amount smaller than the lower
limit amount, time is required to stop the traverse drum
24 and the storage amount of the yarn storage device 19
may be greatly reduced. Thus, in this case (i.e., Yes in
step S209), the control section 50 activates the package
brake 80 (S210). Thus, even if the package 30 cannot
follow the deceleration of the traverse drum 24, the pack-
age 30 can be more rapidly decelerated.
[0085] When the package brake 80 is activated, the
peripheral speed of the package 30 is greatly reduced,
and hence the peripheral speed of the package 30 may
become smaller than the peripheral speed of the traverse
drum 24. In this case (i.e., No in S207), the control section
50 increases the deceleration of the traverse drum 24
(more rapidly decelerates the traverse drum 24, S212).
[0086] An upper limit amount is set in advance for the
deceleration of the traverse drum 24, and the control sec-
tion 50 determines whether or not the deceleration of the
traverse drum 24 has reached the upper limit amount of
the deceleration of the traverse drum 24 (S213). When
the deceleration of the traverse drum 24 exceeds the
upper limit amount and determination is made that the
package brake 80 is under activation (S214), the control
section 50 releases the package brake 80 (S215). There-
after, the control section 50 determines whether or not
the rotation speed of the traverse drum 24 has reached
the target rotation speed (S211). When the rotation
speed of the traverse drum 24 has not reached the target
rotation speed, the control section 50 carries out the proc-
esses of S206 and the subsequent steps. Therefore, the
activation and release of the package brake 80 may be
repeated.
[0087] By repeatedly carrying out the above control,
the traverse drum 24 can be decelerated in a short period
of time while adjusting such that the difference in the
peripheral speeds of the traverse drum 24 and the pack-
age 30 (i. e. , package slip amount) becomes smaller
than or equal to a predetermined value. Furthermore,
when the storage amount of the yarn storage device 19
is increased after the rotation speed of the traverse drum
24 has reached the target rotation speed, the control sec-
tion 50 again resumes the rotation of the traverse drum
24 or accelerates the rotation to a new target rotation
speed.
[0088] Next, a description will be briefly made on the
change in the peripheral speeds of the package 30 and

13 14 



EP 3 009 387 A1

9

5

10

15

20

25

30

35

40

45

50

55

the traverse drum 24 when the deceleration control is
carried out, using the graph with reference to FIG. 6.
[0089] As described above, the control section 50 cal-
culates and updates the reference rotation ratio (S202).
In the example illustrated in FIG. 6, the control section
50 updates the reference rotation ratio calculated using
a predetermined period (time T1’ to time T2’) to the ref-
erence rotation ratio obtained using the subsequent pe-
riod (time T1 to time T2).
[0090] Thereafter, the starting condition of the decel-
eration control is assumed to be satisfied at time T3. In
this case, the reference rotation ratio obtained in the lat-
est predetermined period (time T1 to time T2) is used.
First, the package 30 cannot follow the deceleration of
the traverse drum 24, and thus the peripheral speed is
greater in the package 30. Thus, the peripheral speed of
the traverse drum 24 is lowered by carrying out the proc-
ess of step S208.
[0091] Thereafter, the control section 50 activates the
package brake 80 at the timing (time T4) at which the
deceleration of the traverse drum 24 becomes smaller
than the lower limit amount (S210). The package 30 is
thereby rapidly decelerated. The package brake 80 is
released at the timing (time T5) at which the deceleration
of the package 30 exceeds the deceleration of the
traverse drum 24 (S207). Thereafter, the rotation speed
of the traverse drum 24 reaches the target rotation speed,
and the deceleration control is completed.
[0092] As described above, the automatic winder of
the present embodiment includes the yarn supplying bob-
bin supporting section 7, the yarn storage device 19, the
winding section 8, and the control section 50. The yarn
supplying bobbin supporting section 7 can supply the
yarn 20. The yarn storage device 19 winds and tempo-
rarily stores the yarn 20 from the yarn supplying bobbin
21 supported by the yarn supplying bobbin supporting
section 7. The winding section 8 pulls out the yarn 20
from the yarn storage device 19, and winds the yarn 20
around the winding bobbin 22 to form the package 30.
The control section 50 controls the winding section 8.
The winding section 8 includes the rotation holders 44,
45, the package rotation sensor 47, the traverse drum
24, and the traverse drum drive motor 41. The rotation
holders 44, 45 rotatably support the package 30. The
package rotation sensor 47 detects the rotation amount
of the package 30. The traverse drum 24 rotates while
making contact with the package 30 supported by the
rotation holders 44, 45 to rotate the package 30. The
traverse drum drive motor 41 rotatably drives the traverse
drum 24. The control section 50 carries out the deceler-
ation control of decelerating the traverse drum 24 while
adjusting such that the difference in the peripheral
speeds of the package 30 and the traverse drum 24 be-
comes smaller than or equal to a predetermined value in
a state where the yarn 20 is connected between the yarn
storage device 19 and the winding section 8 and in a
state where the package 30 and the traverse drum 24
are brought into contact with each other based on the

detection result of the package rotation sensor 47 and
the rotation speed of the traverse drum 24.
[0093] The package slip can be suppressed without
gradually decelerating the traverse drum 24. Therefore,
the reduction in the storage amount of the yarn storage
device 19 can be suppressed while preventing the oc-
currence of stitching.
[0094] In the automatic winder of the present embod-
iment, the control section 50 carries out the deceleration
control and stops the traverse drum 24 with the yarn 20
connected between the yarn storage device 19 and the
winding section 8, and the traverse drum 24 and the pack-
age 30 brought into contact with each other.
[0095] Thus, even when stopping the package 30, the
package slip (furthermore, the occurrence of stitching)
can be prevented.
[0096] Furthermore, in the automatic winder of the
present embodiment, the control section 50 resumes the
winding of the yarn 20 to the package supported by the
rotation holders 44, 45 after stopping the traverse drum
24.
[0097] The occurrence of the stitching thus can be pre-
vented by stopping the package 30 with the deceleration
control of the present invention, and thus the winding of
the package 30 can be resumed without any problem.
[0098] In the automatic winder of the present embod-
iment, the control section 50 carries out the deceleration
control when the amount of yarn 20 stored in the yarn
storage device 19 becomes smaller than a predeter-
mined amount (lower limit amount of the lower limit sen-
sor 64).
[0099] The package slip can be suppressed even when
recovering the reduced storage amount.
[0100] In the automatic winder of the present embod-
iment, the control section 50 calculates a reference value
(reference rotation ratio) of a difference in the peripheral
speeds of the package 30 and the traverse drum 24
based on the rotation speed of the traverse drum 24 and
the detection result of the package rotation sensor 47 in
a predetermined period before the start of the decelera-
tion control, and carries out the deceleration control using
the reference rotation ratio.
[0101] Thus, the package slip amount during the de-
celeration control can be easily estimated by using the
ratio of the rotation speeds of the package 30 and the
traverse drum 24 of before the deceleration control (i.e.,
before the occurrence of the package slip).
[0102] The automatic winder of the present embodi-
ment includes the swing angle sensor 46 adapted to de-
tect the amount of the yarn 20 wound into the package
30. The control section 50 may determine an initial value
of the deceleration of the deceleration control in view of
the detection result of the swing angle sensor 46.
[0103] Thus, the initial value of the deceleration can
be determined in view of the magnitude of the inertia
force of the package 30, and thus the package slip can
be more reliably suppressed.
[0104] The automatic winder of the present embodi-
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ment includes the package brake 80 that makes contact
with the winding bobbin 22 and applies brake force on
the package 30. The control section 50 activates the
package brake 80 based on the deceleration of the
traverse drum 24 to decelerate the package 30.
[0105] The rotation speed of the package 30 thus can
be forcibly lowered, and hence the rotation speed of the
package 30 can be brought close to a desired value in a
short period of time.
[0106] The preferred embodiment of the present inven-
tion has been described above, but the above-described
configuration may be modified as below.
[0107] In the above-described embodiment, the initial
value of the deceleration is determined based on the
package diameter at the start of the deceleration control,
but the initial value may, for example, be determined
based on the package rotation speed at the start of the
deceleration control. Specifically, since the inertia force
becomes larger as the rotation speed of the package 30
is faster, and the package slip easily occurs, the initial
value of the deceleration is preferably reduced (i.e., grad-
ually decelerates the traverse drum 24). In view of the
package diameter and the rotation speed of the package
30, not only the initial value, but also the amount of
change in the deceleration may be controlled.
[0108] In the above-described embodiment, the
traverse drum drive motor 41 is controlled by the control
section 50 for carrying out a versatile control, but may be
controlled by a motor control section arranged separately
from the control section 50. In the above-described em-
bodiment, the deceleration control is carried out by the
control section 50 arranged for each winding unit 2, but
the process carried out by the deceleration control may
be partially or entirely carried out by the machine control
device.
[0109] In the above-described embodiment, the yarn
amount of the package 30 is detected by the swing angle
sensor 46 adapted to detect the swing angle of the cradle
23, but the yarn amount of the package 30 may be de-
tected with a sensor adapted to detect the length of the
wound yarn 20.
[0110] In the above-described embodiment, the
traverse drum rotation sensor 42 and the package rota-
tion sensor 47 have a configuration of outputting the pulse
signal corresponding to the rotation to the control section
50, but the rotation speed may be calculated and output
to the control section 50.
[0111] In the above-described embodiment, an exam-
ple of supplying the yarn supplying bobbin 21 by the mag-
azine type bobbin supplying device 26 has been de-
scribed, but the yarn winding device including the tray
type bobbin supplying device may be adopted.
[0112] The configuration of the present invention is not
limited to the automatic winder, and can also be applied
to other types of yarn winding devices including the yarn
storage device and the contact roller.
[0113] In the above-described embodiment, the con-
trol section 50 activates the package brake 80 based on

the deceleration of the traverse drum 24 to decelerate
the package 30, but this is not the sole case. When the
amount of yarn stored in the yarn storage device 19 be-
comes smaller than or equal to the lower limit amount as
detected by the lower limit sensor 64 configuring the stor-
age amount detecting section, the control section 50 de-
termines that there is a possibility the storage amount of
the yarn storage device 19 is zero, and activates the
package brake 80 and decelerates and stops the pack-
age 30 to prevent the storage amount of the yarn storage
device 19 from being zero. In this case, preventing the
storage of the yarn storage device 19 from being zero is
prioritized over the control of the difference in the periph-
eral speeds of the traverse drum 24 and the package 30.
Thus, the difference in the peripheral speeds of the
traverse drum 24 and the package 30 (package slip
amount) may become greater than or equal to the upper
limit slip amount. When the package slip amount be-
comes greater than or equal to the upper limit slip
amount, the control section 50 suddenly stops the pack-
age 30 by the package brake 80 and activates the alarm
warning at the same time, and suggests the possibility
of the occurrence of stitching to the operator. The oper-
ator thus can find the occurrence of the stitching at an
early stage, unwind the yarn in which the stitching has
occurred, and rewind the yarn into a package without the
stitching.
[0114] Furthermore, when the winding of the package
is stopped as the amount of yarn stored in the yarn stor-
age device 19 becomes smaller than or equal to the lower
limit amount as detected by the lower limit sensor 64
configuring the storage amount detecting section, the
amount of yarn stored in the yarn storage device 19 be-
comes smaller than or equal to the lower limit amount
when resuming the winding the next time. In this case,
when the next winding operation is started, that is, when
the winding of the yarn to the package and the winding
of the yarn 20 from the yarn supplying bobbin 21 by the
yarn storage device 19 are started, the winding speed of
the yarn to the package is set to low speed (e.g., 200 to
300 m/min) until the amount of yarn stored in the yarn
storage device 19 becomes greater than or equal to the
lower limit amount. The deficiency of storage yarn caused
by the winding of the yarn to the package thus can be
prevented.

Claims

1. A yarn winding device comprising:

a yarn supplying section (7) adapted to supply
a yarn (20);
a yarn storage device (19) adapted to pull out
the yarn (20) from the yarn supplying section (7)
and temporarily store the yarn (20) ;
a package forming section (8) adapted to pull
out the yarn (20) from the yarn storage device
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(19) and wind the yarn (20) around a winding
bobbin (22) to form a package (30); and
a control section (50) adapted to control the
package forming section (8),
wherein the package forming section (8) in-
cludes

a package supporting section (44, 45)
adapted to rotatably support the package
(30),
a package rotation detecting section (47)
adapted to detect a rotation amount of the
package (30),
a contact roller (24) adapted to rotate while
making contact with the package (30) sup-
ported by the package supporting section
(44, 45) to rotate the package (30), and
a roller drive source (41) adapted to rotata-
bly drive the contact roller (24), character-
ized in that

the control section (50) carries out a decelera-
tion control of decelerating the contact roller (24)
while adjusting such that a difference in periph-
eral speeds of the package (30) and the contact
roller (24) is smaller than or equal to a predeter-
mined value in a state where the yarn (20) is
connected between the yarn storage device (19)
and the package forming section (8) and in a
state where the package (30) and the contact
roller (24) are brought into contact with each oth-
er based on a detection result of the package
rotation detecting section (47) and a rotation
speed of the contact roller (24).

2. The yarn winding device according to claim 1, char-
acterized in that
the control section (50) carries out the deceleration
control to stop the contact roller (24) in a state where
the yarn (20) is connected between the yarn storage
device (19) and the package forming section (8) and
in a state where the contact roller (24) and the pack-
age (30) are brought into contact with each other.

3. The yarn winding device according to claim 1 or 2,
characterized in that
after stopping the contact roller (24), the control sec-
tion (50) resumes the winding of the yarn (20) to the
package (30) supported by the package supporting
section (44, 45).

4. The yarn winding device according to any one of
claims 1 to 3, characterized in that
the yarn storage device (19) includes a storage roller
(61) adapted to wind and store the yarn (20), and
a storage amount detecting section (64, 65) adapted
to detect an amount of yarn (20) wound around the
storage roller (61), and

the control section (50) carries out the deceleration
control when the storage amount detecting section
(64, 65) detects that the amount of yarn (20) stored
in the yarn storage device (19) is smaller than a pre-
determined amount.

5. The yarn winding device according to any one of
claims 1 to 4, characterized in that
the control section (50) calculates a reference value
of a difference in peripheral speeds of the package
(30) and the contact roller (24) based on the rotation
speed of the contact roller (24) and the detection
result of the package rotation detecting section (47)
in a predetermined period before start of the decel-
eration control, and carries out the deceleration con-
trol using the reference value.

6. The yarn winding device according to any one of
claims 1 to 5, characterized by further comprising
a package yarn (20) amount detecting section (46)
adapted to detect the amount of yarn wound into the
package (30),
wherein the control section (50) determines a set
value of the deceleration control in view of the de-
tection result of the package yarn amount detecting
section (46).

7. The yarn winding device according to any one of
claims 1 to 6, characterized by further comprising
a package brake (80) adapted to make contact with
the winding bobbin (22) or the package (30) and to
apply brake force to the package (30),
wherein the control section (50) activates the pack-
age brake (80) based on deceleration of the contact
roller (24) to decelerate the package (30).

8. The yarn winding device according to claim 4, char-
acterized by further comprising
a package brake (80) adapted to make contact with
the winding bobbin (22) or the package (30) and to
apply brake force to the package (30),
wherein the control section (50) activates the pack-
age brake (80) to decelerate the package (30) when
the storage amount detecting section (64, 65) de-
tects that the amount of yarn (20) wound around the
storage roller (61) is smaller than or equal to a pre-
determined amount.

9. The yarn winding device according to claim 8, char-
acterized in that
the control section (50) calculates a difference in pe-
ripheral speeds of the package (30) and the contact
roller (24) based on the rotation speed of the contact
roller (24) and the detection result of the package
rotation detecting section (47) while activating the
package brake (80) and decelerating the package
(30) when the storage amount detecting section (64,
65) detects that the amount of yarn (20) wound
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around the storage roller (61) is smaller than or equal
to a predetermined amount, and immediately stops
the rotation of the package (30) by the package brake
(80) and produces an alarm warning when the dif-
ference in the peripheral speeds is greater than or
equal to a predetermined value.

10. The yarn winding device according to any one of
claims 1 to 9, characterized in that
the yarn supplying section (7) is a yarn supplying
bobbin supporting section (7) adapted to support a
yarn supplying bobbin (21) around which a yarn (20)
spun by a spinning machine is wound, and
the contact roller (24) is a traverse drum (24) provid-
ed with a traverse groove (24a) for traversing a yarn
(20) wound into the package (30).

11. The yarn winding device according to any one of
claims 1 to 10, characterized by further comprising:

a yarn joining device (14) arranged between the
yarn supplying section (7) and the yarn storage
device (19), and adapted to join a disconnected
yarn (20) when the yarn (20) is disconnected;
and
the control section (50) performs the decelera-
tion control when detecting that the yarn joining
operation by the yarn joining device (14) is not
possible.

12. A package decelerating method comprising:

a package rotation detecting step of detecting a
rotation amount of a package (30) formed by
winding a yarn (20) around a winding bobbin (22)
with a package forming section (8); and
a decelerating step of decelerating the contact
roller (24) characterized by adjusting such that
a difference in peripheral speeds of the package
(30) and the contact roller (24) is smaller than
or equal to a predetermined value in a state
where the yarn (20) is connected between the
package forming section (8) and a yarn storage
device (19), which is adapted to wind the yarn
(20) from a yarn supplying section (7) and tem-
porarily store the yarn (20), and in a state where
the package (30) and the contact roller (24) are
brought into contact with each other based on a
detection result of the package rotation detect-
ing step and a rotation speed of the contact roller
(24) adapted rotate while making contact with
the package (30) to rotate the package (30).
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