EP 3 798 166 A1

Patent Office

s et (11) EP 3 798 166 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) ’ e Hllm”“mm||m||‘||Hm‘ll‘”l‘l”l‘l”‘l‘l ”Hl |H|‘H||H‘|H||‘
Patentamt
0 European

(43) Date of publication: (51) IntCl.:
31.03.2021 Bulletin 2021/13 B65H 54/52 (2006.01) B65H 54/553 (2006.01)
(21) Application number: 19808388.3 (86) International application number:
PCT/JP2019/012201

(22) Date of filing: 22.03.2019
(87) International publication number:

WO 2019/225138 (28.11.2019 Gazette 2019/48)

(84) Designated Contracting States: (72) Inventors:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB ¢ OKADA, Takehiro
GRHRHUIEISITLILTLULVMC MKMT NL NO Kyoto-shi, Kyoto 612-8686 (JP)
PL PT RO RS SE SI SK SM TR ¢ HASHIMOTO, Kinzo
Designated Extension States: Kyoto-shi, Kyoto 612-8686 (JP)
BA ME *« BANDO, Shiro
Designated Validation States: Kyoto-shi, Kyoto 612-8686 (JP)
KH MA MD TN « SAKAMOTO, Kenichi

Kyoto-shi, Kyoto 612-8686 (JP)

(30) Priority: 21.05.2018 JP 2018096810

(74) Representative: Hoffmann Eitle

(71) Applicant: TMT Machinery, Inc. Patent- und Rechtsanwilte PartmbB
Osaka-shi, Osaka 541-0041 (JP) ArabellastraBte 30

81925 Miinchen (DE)

(54) YARN WINDING MACHINE

(57)  Inorder to achieve both smooth movement of a

support arm and suppression of package vibration, a re- FIG.2
winder 1 in the present invention is provided with: ' :
a cradle device 21 which has a cradle arm 31 that rotat- /
ably supports a bobbin B and which is capable of moving 32 / 12
the cradle arm 31 in a predetermined direction crossing 3 M3
the axial direction of the bobbin B; a vibration suppression ‘ 31 py
lever 41 that is pressed against the cradle arm 31 and " 101 |
thereby sup.presses thg vibration of the cradle grm ?1; 35— < \ (_[)/ : MOVING
and a pressing mechanism 61 that pushes the vibration 21 Gjr‘]* ) @ DIRECTION
suppression lever 41 against the cradle arm 31. The \ L g/ B/’ 102
pressing mechanism 61 is capable of changing the mag- | 33
nitude of the pressing force during the winding operation
ofayarn. 36N
64°
377N
147

uP

AXIAL DIRECTION
REAR FRONT

DOWN

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 798 166 A1 2

Description
[Technical Field]

[0001] The present invention relates to a yarn winder
configured to form a package by winding a yarn onto a
bobbin.

[Background Art]

[0002] Patent Literature 1 discloses a yarn re-winder
which is configured to re-wind a yarn supplied from a
yarn supply package to a bobbin so as to form a wound
package. To be more specific, the yarn re-winder in-
cludes a bobbin holding member (support arm) which is
swingable and supports a bobbin to be rotatable, afriction
roller which makes contact with a wound package and
rotates the wound package, and a motor which rotation-
ally drives the friction roller. As the friction roller is rota-
tionally driven, the wound package passively rotates and
a yarn is wound onto the wound package (winding oper-
ation). The support arm swings as the diameter of the
wound package increases.

[0003] In the above-described yarn re-winder, the
wound package may vibrate due to reasons such as de-
formation of the wound package (i.e., slight deviation
from the optimal shape) . Such vibration may cause fur-
ther deformation of the rotating wound package, and this
may result in collapse in shape of the wound package.
To solve this problem, for example, a vibration suppres-
sion mechanism shown in Patent Literature 2 may be
provided in the above-described yarn re-winder. The vi-
bration suppression mechanism includes a brake piece
attached to a support arm, a brake body pressed onto
the brake piece, and a spring biasing the brake body.
With this arrangement, the vibration of the support arm
is suppressed by friction force acting between the brake
piece and the brake body, and hence the vibration of the
package is suppressed.

[Citation List]

[Patent Literatures]

[0004]
[Patent Literature 1] Japanese Laid-Open Patent
Publication No. 2004-107007
[Patent Literature 2] Japanese Examined Utility
Model Publication No. S60-6048

[Summary of Invention]

[Technical Problem]

[0005] In the vibration suppression mechanism of Pat-

ent Literature 2, the biasing force of the spring is not
actively changed in the winding operation. On this ac-
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count, when the biasing force of the spring is set large in
advance in order to ensure the suppression of vibration,
the above-described friction force may become too large.
When the friction force is too large, the swing of the sup-
port arm in accordance with the increase in diameter of
the wound package may not be smoothly performed.
Meanwhile, when the biasing force is setsmall inadvance
in order to ensure smooth swing of the support arm, the
friction force may become too small. When the friction
force is too small, the vibration of the wound package
may not be sufficiently suppressed. Furthermore, when,
for example, the biasing force required for sufficiently
suppressing the vibration of the wound package is sig-
nificantly larger than the biasing force which is sufficient
to allow the support arm to smoothly swing, it may be
impossible to achieve both the smooth swing of the sup-
port arm and the suppression of the vibration of the
wound package.

[0006] An object of the present invention is to achieve
both smooth movement of a support arm and suppres-
sion of vibration of a package.

[Solution to Problem]

[0007] A yarn winder of a first aspect of the invention,
which forms a package by winding a yarn onto a bobbin,
includes: a cradle device which includes a support arm
supporting the bobbin to be rotatable and is capable of
moving the support arm in a predetermined direction in-
tersecting with an axial direction of the bobbin; a vibration
suppression member which is pressed onto the support
arm so as to suppress vibration of the support arm; and
a pressing mechanism configured to press the vibration
suppression member onto the support arm, the pressing
mechanism being capable of changing the magnitude of
pressing force during a winding operation of winding the
yarn.

[0008] According to this aspect, as the vibration sup-
pression member is pressed onto the support arm by the
pressing mechanism, friction force acts between the vi-
bration suppression member and the support arm. This
friction force suppresses the vibration of the supportarm,
with the result that the vibration of the package is sup-
pressed. Furthermore, the pressing mechanism is able
to change the magnitude of the pressing force during the
winding operation. In other words, the friction force is
changeable during the winding operation. Therefore,
when the support arm is moved in the predetermined
direction, the support arm can be smoothly moved in a
reliable manner as the friction force is decreased. Mean-
while, when the vibration of the package is suppressed,
the suppression of the vibration of the support arm is
ensured as the friction force is increased. As such, both
the smooth movement of the support arm and the sup-
pression of the vibration of the package are achieved.
[0009] According to a second aspect of the invention,
the yarn winder of the first aspect is arranged such that
the pressing mechanism includes a fluid pressure cylin-
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der which changes the magnitude of the pressing force
in accordance with t pressure of supplied fluid.

[0010] Asthe pressing mechanism, for example, a typ-
ical ball-screw mechanism or an electric actuator may be
used. These mechanisms, however, essentially change
the position of an object rather than the magnitude of
pressing force. For this reason, it may be difficult to pre-
cisely control the magnitude of the pressing force by
these mechanisms. Furthermore, the above-described
mechanisms are typically unlikely to absorb vibration.
Thatis to say, when, for example, the supportarm slightly
vibrates and the vibration is propagated to the vibration
suppression member, repulsion to the vibration by the
pressing mechanism tends to occur. This may cause the
pressing force to be unstable. According to the aspect,
the magnitude of the pressing force can be changed by
changing the pressure of the supplied fluid. Furthermore,
because the hydrostatic pressure cylinder typically has
a cushioning property, even if the vibration suppression
member vibrates, the vibration is absorbed and a change
in the pressing force is suppressed. It is therefore possi-
ble to suppress the pressing force from becoming unsta-
ble.

[0011] According to a third aspect of the invention, the
yarn winder of the first or second aspect further includes
a contact pressure applying roller which applies contact
pressure to the package which is rotating, the contact
pressure applying roller being movable in accordance
with a change in diameter of the package.

[0012] Inthearrangementinwhichthe package rotates
while being in contact with the contact pressure applying
roller, the package rotates in such a way that its surface
is along the surface of the contact pressure applying roll-
er. On this account, depending on, for example, the hard-
ness (density) of the package, significant vibration may
occur even if the package is only slightly deformed from
the optimal shape. In such an arrangement, the pressing
force is changeable, with the result that smooth move-
ment of the support arm and suppression of vibration of
the package are both achieved.

[0013] In addition to the above, when the support arm
and the contact pressure applying roller are both mova-
ble, the movement of the support arm and the movement
of the contact pressure applying roller may be unstable,
and such instability may cause the package to easily vi-
brate. According to the aspect, because the magnitude
of the pressing force is changeable during the winding
operation, even if the movement of the support arm or
the movement of the contact pressure applying roller be-
comes unstable, the vibration of the package is reliably
suppressed by increasing the pressing force.

[0014] According to a fourth aspect of the invention,
the yarn winder of the third aspect further includes a bi-
asing mechanism which is configured to bias the contact
pressure applying roller toward the package.

[0015] For example, in an arrangement in which con-
tact pressure is applied to a package by biasing a support
arm toward a contact pressure applying roller, the gravity

10

15

20

25

30

35

40

45

50

55

acting on the package may influence on the magnitude
of the contact pressure in addition to the biasing force,
depending on the positional relationship between the
package and the contact pressure applying roller. In this
case, because it may be necessary to take into account
of a change in the weight of the package during the wind-
ing operation, the contact pressure may not be easily
controllable. According to the aspect, because the con-
tact pressure applying roller is biased toward the pack-
age, the magnitude of the contact pressure is maintained
to be constant by maintaining the biasing force to be con-
stant, irrespective of the weight of the package. In other
words, it is unnecessary to take into account of a change
in weight of the package. The contact pressure is there-
fore easily controllable.

[0016] According to a fifth aspect of the invention, the
yarn winder of the third or fourth aspect further includes:
a tension applying mechanism which is configured to ap-
ply tension to the yarn wound onto the package and is
capable of changing the magnitude of the tension; and
a contact pressure changing mechanism which is capa-
ble of changing the magnitude of the contact pressure.

[0017] Typically, when the tension of the yarn to be
wound is high and the contact pressure is high, the den-
sity (hardness) of the package is also high. For this rea-
son, when the magnitude of the tension and the magni-
tude of the contact pressure are changeable as in the
aspect, itis possible to wind the yarn with desired density.
In this connection, the package rotates with its surface
being along the surface of the contact pressure applying
roller. On this account, when, for example, the hardness
(density) of the packageis increased, significant vibration
may occur even when the package is only slightly de-
formed from the optimal shape. In such an arrangement,
the pressing force is changeable during the winding op-
eration, with the result that smooth movement of the sup-
port arm and suppression of vibration of the package are
both achieved.

[0018] According to a sixth aspect of the invention, the
yarn winder of any one of the first to fifth aspects is ar-
ranged such that a contact surface of the vibration sup-
pression member, where the vibration suppression mem-
ber makes contact with the support arm, extends along
the predetermined direction.

[0019] When the contact surface is tilted with respect
to the predetermined direction (moving direction of the
support arm), the support arm may be pressed in the
predetermined direction by the vibration suppression
member, and hence the support arm may, for example,
unintentionally move in the predetermined direction. Ac-
cording to the aspect, because the contact surface ex-
tends along the predetermined direction, it is possible to
avoid the pressing of the support arm in the predeter-
mined direction by, for example, pressing the vibration
suppression member in the direction perpendicular to the
contact surface. Therefore, for example, unintentional
movement of the support arm in the predetermined di-
rection is avoided.
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[0020] According to a seventh aspect of the invention,
the yarn winder of any one of the first to sixth aspects is
arranged such that the vibration suppression member is
rotatable about a rotation fulcrum which is fixed to a pre-
determined position.

[0021] Accordingtotheaspect, by utilizing the principle
of leverage, the vibration suppression member can be
strongly and stably pressed onto the support arm.
[0022] According to an eighth aspect of the invention,
the yarn winder of any one of the first to seventh aspects
is arranged such that the cradle device includes an arm
driving unit which is configured to move the support arm
in the predetermined direction.

[0023] According to the aspect, when the support arm
is moved by the arm driving unit, the support arm can be
smoothly moved as the pressing force is decreased (i.e.,
the friction force is decreased). Meanwhile, when the
support arm is not moved, it is possible to increase the
pressing force (i.e., increase the friction force) without
any problems. On this account, it is possible to reliably
suppress the vibration of the support arm by increasing
the pressing force. As such, by changing the magnitude
of the pressing force in accordance with the operation of
the arm driving unit, it is possible to effectively achieve
both the smooth movement of the support arm and the
suppression of the vibration of the package.

[0024] According to a ninth aspect of the invention, the
yarn winder of any one of the first to eighth aspects is
arranged such thatthe supportarmincludes: an armmain
body; and a contact target roller which is supported by
the arm main body to be rotatable, the vibration suppres-
sion member making contact with the contact target roll-
er.

[0025] For example, when a part of the support arm in
contact with the vibration suppression member is fixed
to the arm main body, the friction force may be too large
and the movement of the support arm may not be smooth-
ly done. According to the aspect, it is possible to facilitate
smooth movement of the support arm by the rotatable
contact target roller.

[0026] According to atenth aspect of the invention, the
yarn winder of any one of the first to ninth aspects is
arranged such that the support arm is swingable about
a swing fulcrum fixed to a predetermined position.
[0027] For example, in an arrangement in which the
support arm moves in the predetermined direction in a
parallel manner, a space or the like for allowing the sup-
port arm to perform the parallel movement is required,
and this may cause the upsizing of the device. According
to the aspect, the traveling range of the support arm is
short at around the swing fulcrum, as compared to the
arrangement in which the supportarm moves in a parallel
manner. It is therefore possible to avoid the increase in
size of the device.

[0028] According to an eleventh aspect of the inven-
tion, the yarn winder of any one of the first to tenth aspects
further includes a control unit, during the winding opera-
tion, the control unit changing the magnitude of the press-
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ing force between first pressing force and second press-
ing force which is smaller than the first pressing force.
[0029] According to the aspect, the friction force is
maintained to be large by pressing the vibration suppres-
sion member onto the support arm by the relatively large
first pressing force, with the result that the vibration of
the package is suppressed. Meanwhile, for example, the
pressing force is decreased to the second pressing force
at predetermined intervals, with the result that the friction
force is temporarily decreased and the support arm is
allowed to reliably move in the predetermined direction.
For these reasons, the vibration of the package is reliably
suppressed in the normal state, and the support arm is
allowed to smoothly move in a reliable manner when the
support arm moves.

[0030] According to a twelfth aspect of the invention,
the yarn winder of the eleventh aspect further includes
an arm driving unit which is configured to move the sup-
port arm in the predetermined direction, the control unit
setting the magnitude of the pressing force at the first
pressing force when the arm driving unit is not driven,
and setting the magnitude of the pressing force at the
second pressing force when the arm driving unit is driven.
[0031] According to this aspect, when the support arm
is not moved, itis possible to increase the pressing force
without any problems. On this account, it is possible to
reliably suppress the vibration of the support arm by the
large first pressing force. Meanwhile, when the support
arm is moved, the magnitude of the pressing force is
decreased to the second pressing force. It is therefore
possible to smoothly move the support arm in a reliable
manner. As such, both the smooth movement of the sup-
port arm and the suppression of the vibration of the pack-
age are effectively achieved.

[0032] Accordingtoathirteenthaspectoftheinvention,
the yarn winder of the twelfth aspect further includes a
package diameter detection unit which is configured to
detect a change in diameter of the package, the control
unit controlling the arm driving unit based on a detection
result of the package diameter detection unit.

[0033] According to this aspect, it is possible to allow
the support arm to suitably move in accordance with a
change in diameter of the package.

[0034] According to a fourteenth aspect of the inven-
tion, the yarn winder of the eleventh or twelfth aspect
further includes a storage unit which stores a pattern re-
garding a change over time of the pressing force in ad-
vance, the control unit reading the patter before the start
of the winding operation.

[0035] According to this aspect, with the simple control
of causing the control unit to read the pattern before the
start of the winding operation, it is possible achieve both
the smooth movement of the support arm and the sup-
pression of the vibration of the package.

[0036] According to a fifteenth aspect of the invention,
the yarn winder of any one of the first to fourteenth as-
pects further includes: a vibration detection unit which is
configured to detect vibration of the package; and a con-
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trol unit, when the magnitude of the vibration of the pack-
age detected by the vibration detection unit is larger than
a predetermined threshold, the control unit increasing
the pressing force as compared to a case where the mag-
nitude of the vibration is smaller than the threshold.
[0037] According to this aspect, because the pressing
force is relatively small (i.e., the friction force is relatively
small) when the magnitude of the vibration of the package
is equal to or lower than a predetermined level, smooth
movement of the support arm is facilitated. Meanwhile,
because the pressing force is relatively large (i.e., the
friction force is relatively large) when the magnitude of
the vibration of the package is equal to or higher than the
predetermined level, suppression of the vibration of the
package is facilitated.

[Brief Description of Drawings]
[0038]

FIG. 1 is a schematic side view of a re-winder of an
embodiment.

FIG. 2 shows a winding unit and its surroundings.
FIG. 3 shows an electric structure of the re-winder.
FIG. 4 (a) to FIG. 4 (c) show actions of a cradle arm
and a contact roller during a winding operation.
FIG. 5 is a graph showing variations over time of an
operation of an arm driving motor during the winding
operation, a supply pressure of compressed air, and
an angle of the cradle arm.

FIG. 6 is a side view of a re-winder of a modification.
FIG. 7 is a graph showing variations over time of an
operation of an arm driving motor during the winding
operation, a supply pressure of compressed air, and
an angle of the cradle arm.

FIG. 8 relates to another modification and is a graph
showing variations over time of a supply pressure of
compressed air.

FIG. 9 is a side view of a yarn winding apparatus of
a further modification.

FIG. 10 is a graph showing variations over time of a
supply pressure of compressed air.

[Description of Embodiments]

[0039] The following will describe an embodiment of
the present invention with reference to FIG. 1 to FIG. 5.
An up-down direction and a front-rear direction shown in
FIG. 1 will be used as an up-down direction and a front-
rear direction of a re-winder 1. A direction orthogonal to
both the up-down direction and the front-rear direction
(i.e., a direction perpendicular to the plane of FIG. 1) is
setas an axial direction of a bobbin B. A direction in which
ayarn Y runs will be referred to as a yarn running direc-
tion.

10

15

20

25

30

35

40

45

50

55

(Structure of Re-Winder)

[0040] To begin with, the structure of a re-winder 1
(yarn winder of the present invention) of the present em-
bodiment will be described with reference to FIG. 1. FIG.
1 is a schematic side view of the re-winder 1. As shown
in FIG. 1, the re-winder 1 includes members such as a
yarn supplying unit 11, a winding unit 12, a controller 13
(control unit of the present invention) . The re-winder 1
is configured to re-wind a yarn Y wound on a yarn supply
package Ps supported by the yarn supplying unit 11 back
to a bobbin B by the winding unit 12, so as to form a
wound package Pw (package of the present invention).
To be more specific, the re-winder 1 is used for, for ex-
ample, re-winding a yarn Y wound on a yarn supply pack-
age Ps in a more beautiful manner, and for forming a
wound package Pw with desired density. (Details will be
given later.)

[0041] The yarn supplying unit 11 is, for example, at-
tached to a front surface of a lower portion of a base 14
which vertically extends . The yarn supplying unit 11 is
arranged to be able to support the yarn supply package
Ps on which the yarnY is wound. The yarn supplying unit
11 is therefore able to supply the yarn Y.

[0042] The winding unit 12 is configured to form the
wound package Pw by winding a yarn Y onto a bobbin
B. The winding unit 12 is provided at an upper portion of
the base 14. The winding unit 12 includes members such
as a cradle device 21 and a contact roller 22 (contact
pressure applying roller of the present invention).
[0043] The cradle device 21 supports the bobbin B to
be rotatable. The cradle device 21 includes a cradle arm
31 (support arm of the present invention) which is sup-
ported by the base 14 to be swingable and supports the
bobbin B to be rotatable. At a leading end portion of the
cradlearm 31, abobbin holder (notillustrated) is attached
to be rotatable and to hold the bobbin B. The bobbin
holder is rotationally driven by a winding motor 32. The
winding motor 32 is, for example, a typical AC motor in
which the rotation number is variable. The winding motor
32 is therefore able to change the rotation speed of the
bobbin B. The winding motor 32 is electrically connected
to the controller 13 (see FIG. 3).

[0044] The contact roller 22 makes contact with the
surface of the wound package Pw to adjust the shape of
the wound package Pw by applying a contact pressure
to the surface. The contact roller 22 is supported by a
swinging boom 23 to be rotatable with the axial direction
of the bobbin B functioning as the rotational axis. The
swinging boom 23 is attached to the base 14 to be swing-
able with the axial direction of the bobbin B functioning
as the swing axis. The contact roller 22 makes contact
with the wound package Pw and is rotated by the rotation
of the wound package Pw.

[0045] A traverse guide 24 is provided in the vicinity of
the contact roller 22 (i.e., immediately upstream of the
wound package Pw in the yarn running direction). The
traverse guide 24 is reciprocated in the axial direction of
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the bobbin B by an unillustrated driving device, so as to
traverse the yarn Y.

[0046] Between the yarn supplying unit 11 and the
winding unit 12, a guide roller 15 and a tension sensor
16 are provided so that the guide roller 15 is upstream
of the tension sensor 16 in the yarn running direction.
The guide roller 15 guides the yarn Y unwound from the
yarn supply package Ps to the downstream side in the
yarn running direction. The guide roller 15 is provided on
the front surface of the base 14 and above the yarn sup-
plying unit 11. The guide roller 15 is rotationally driven
by aroller driving motor 17, for example. The roller driving
motor 17 is, for example, a typical AC motor in which the
rotation number is variable. The roller driving motor 17
is therefore able to change the rotation speed of the guide
roller 15. The roller driving motor 17 is electrically con-
nected to the controller 13 (see FIG. 3).

[0047] The yarn Y running between the wound pack-
age Pw and the guide roller 15 in the yarn running direc-
tion receives a predetermined tension as the wound
package Pw and the guide roller 15 are differentiated in
circumferential speed (i.e., the wound package Pw is ro-
tated at a higher speed than the guide roller 15). The
tension varies in accordance with the difference in cir-
cumferential speed between the wound package Pw ro-
tationally driven by the winding motor 32 and the guide
roller 15 rotationally driven by the roller driving motor 17.
(The larger the difference in circumferential speed is, the
higher the tension is.) In this way, the tension applied to
the yarn Y is changeable. The winding motor 32 and the
roller driving motor 17 are equivalentto a tension applying
mechanism of the present invention.

[0048] The tension sensor 16 is provided between the
wound package Pw and the guide roller 15 in the yarn
running direction and is configured to detect the tension
appliedtothe yarn Y. The tension sensor 16 is electrically
connected to the controller 13 (see FIG. 3) and sends a
result of detection of the tension to the controller 13.
[0049] The controller 13 includes members such as
CPU, a ROM, and a RAM (storage unit 18) . The storage
unit 18 stores, for example, parameters such as an
amount of the wound yarn Y, a winding speed, and the
magnitude of tension applied to the yarn Y. The controller
13 controls components by using the CPU and a program
stored in the ROM, based on the parameters stored in
the RAM (storage unit 18), etc.

(Structure of Winding Unit)

[0050] The structure of the winding unit 12 will be fur-
ther detailed with reference to FIG. 2. FIG. 2 shows the
winding unit 12 and its surroundings. As described
above, the winding unit 12 includes members such as
the cradle device 21 and the contact roller 22. The cradle
arm 31 of the cradle device 21 supports the bobbin B
from the both sides in the axial direction to be rotatable,
for example. Alternatively, the cradle arm 31 may support
the bobbin B from one side in the axial direction. The
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cradle arm 31 includes an arm main body 33 and a con-
tact target roller 34.

[0051] The arm main body 33 is a member extending
in a direction orthogonal to the axial direction of the bob-
bin B. The arm main body 33 is supported to be swingable
about a swing fulcrum 35 which is attached to a prede-
termined position of the base 14 (i.e., positionally fixed
relative to the base 14). The direction of the swing axis
of the arm main body 33 is, for example, substantially
parallel to the axial direction of the bobbin B. The arm
main body 33 is swung in a predetermined direction or-
thogonal to the axial direction of the bobbin B (i.e., in a
moving direction shownin FIG. 2) by an arm driving motor
37 (arm driving unit of the present invention) via an end-
less belt 36, for example. In other words, when the arm
main body 33 is viewed in the axial direction, if the angle
between the vertical line and the center line of the arm
main body 33 is an angle 0, the angle 6 is changeable
by the arm driving motor 37. The arm driving motor 37 is
electrically connected to the controller 13 (see FIG. 3) .
The moving direction of the arm main body 33 may not
be orthogonal to the axial direction of the bobbin B, as
long as the moving direction intersects with the axial di-
rection of the bobbin B.

[0052] The contact target roller 34 is a roller member
which is attached to an intermediate part of the arm main
body 33 in its longitudinal direction so as to be rotatable.
The rotational axis direction of the contact target roller
34 is substantially parallel to the axial direction of the
bobbin B. The contact target roller 34 is in contact with
a vibration suppression lever 41 (vibration suppression
member of the present invention).

[0053] The vibration suppression lever 41 suppresses
the vibration of the wound package Pw by suppressing
the vibration of the cradle arm 31. The vibration of the
wound package Pw occurs due to, for example, the vi-
bration of the cradle arm 31 caused by the operation of
the winding motor 32 and/or slight deformation of the
wound package Pw (as compared to the optimal circular
shape). When the wound package Pw vibrates, the de-
formation of the wound package Pw may be accelerated
and the shape of the wound package Pw may be col-
lapsed. For this reason, the vibration suppression lever
41 is provided to suppress the vibration of the wound
package Pw. The vibration suppression lever 41 is along
and arc-shaped member. The vibration suppression le-
ver 41 is supported to be rotatable about a rotation ful-
crum 42 which is attached to a predetermined position
of the base 14 (i.e. positionally fixed relative to the base
14. The direction of the rotation of the vibration suppres-
sion lever 41 is, for example, substantially parallel to the
axial direction of the bobbin B. When viewed in the axial
direction of the bobbin B, a contact surface 43 (indicated
by a thick line) in contact with the cradle arm 31 of the
vibration suppression lever 41 is a circular arc centered
on the rotation fulcrum 42. To put it differently, the contact
surface 43 extends along a predetermined direction
(moving direction of the cradle arm 31).
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[0054] The vibration suppression lever 41 is pressed
onto the contact target roller 34 by a later-described
pressing mechanism 61. Friction force therefore acts be-
tween the vibration suppression lever 41 and the contact
target roller 34. This friction force suppresses the vibra-
tion of the cradle arm 31, with the result that the vibration
of the wound package Pw is suppressed. The direction
in which the vibration suppression lever 41 is pressed
onto the contact target roller 34 (pressing direction) is
perpendicular to the contact surface 43 (as indicated by
an arrow 101 in FIG. 2) . This prevents the cradle arm
31 to be pressed in the predetermined direction. There-
fore, for example, unintentional movement of the cradle
arm 31 in the predetermined direction is avoided. Fur-
thermore, on account of the principle of leverage with the
rotation fulcrum 42 functioning as the fulcrum, the junc-
tion between the piston rod 64 and the vibration suppres-
sion lever 41 functioning as the force point, and the part
where the vibration suppression lever 41 is in contact
with the contact target roller 34 functioning as the action
point, the vibration suppression lever 41 is strongly and
stably pressed onto the contact target roller 34.

[0055] Asdescribed above, the contactroller 22 is sup-
ported by the swinging boom 23 to be rotatable. The
swinging boom 23 is supported by the base 14 to be
swingable (as indicated by an arrow 102 in FIG. 2). The
contact roller 22 is swingable in accordance with a
change in diameter of the wound package Pw. To be
more specific, in accordance with the increase in diam-
eter (thickening) of the wound package Pw on account
of the winding of the yarn Y onto the bobbin B, the contact
roller 22 swings away from the shaft center of the bobbin
B in the radial direction of the wound package Pw. The
swinging boom 23 is biased toward the wound package
Pw (i.e., in the direction in which the contact roller 22 is
pressed onto the wound package Pw) by a biasing mech-
anism 51.

[0056] The biasing mechanism 51 includes, for exam-
ple, an air cylinder 52 and an electro-pneumatic regulator
53 (contact pressure changing mechanism of the present
invention). The biasing mechanism 51 is able to change
the contact pressure in accordance with the pressure of
compressed air supplied to the air cylinder 52. The air
cylinder 52 is, for example, a typical push-type cylinder.
A piston rod 54 of the air cylinder 52 is connected to the
swinging boom 23. The air cylinder 52 is connected,
through pipes, to a supply port (notillustrated) connected
to a source of compressed air and an exhaust port (not
illustrated) through which air is discharged. The electro-
pneumatic regulator 53 is provided between the supply
and discharge ports and the air cylinder 52. For example,
the electro-pneumatic regulator 53 includes plural elec-
tromagnetic valves, a pressure gauge, and a controller
and is arranged to be able to adjust the pressure of com-
pressed air supplied to the air cylinder 52. The electro-
pneumatic regulator 53 is electrically connected to the
controller 13 (see FIG. 3) . The compressed air with pres-
sure adjusted by the electro-pneumatic regulator 53 is
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supplied to the air cylinder 52 through a supply tube 55.
As aresult, the swinging boom 23 is pressed by the piston
rod 54 (as indicated by an arrow 103 in FIG. 2) and the
contact roller 22 is biased toward the wound package
Pw. In this way, the contact pressure is applied to the
wound package Pw.

[0057] Inthe vicinity of the contact roller 22, a proximity
sensor 56 (package diameter detection unit of the
present invention) is provided to detect that the contact
roller 22 is approaching. A non-limiting example of the
proximity sensor 56 is an electrostatic capacitance con-
tactless sensor. The proximity sensor 56 is provided out-
side the swing range of the contact roller 22 (behind the
contact roller 22 in FIG. 2) . The proximity sensor 56 is
electrically connected to the controller 13 (see FIG. 3).
When the distance between the proximity sensor 56 and
the contact roller 22 becomes equal to or shorter than a
predetermined distance, the proximity sensor 56 detects
that the contact roller 22 is approaching, and sends a
detection signal to the controller 13.

(Winding Operation)

[0058] The following will describe a winding operation
of winding the yarn Y by the re-winder 1 structured as
described above, with reference to FIG. 4(a) to FIG. 4(c).
FIG. 4(a) to FIG. 4(c) show actions of the cradle arm 31
and the contact roller 22 during the winding operation.
[0059] To begin with, in a state in which the yarn Y
connects the yarn supply package Ps with the wound
package Pw (see FIG. 1), the controller 13 (see FIG. 3)
controls the winding motor 32 and the roller driving motor
17 to rotate the bobbin B and the guide roller 15. As a
result, the yarn Y is wound onto the bobbin B (see FIG.
4 (a)) . The controller 13 controls the winding motor 32
and the roller driving motor 17 so that the circumferential
speed of the wound package Pw is higher than the cir-
cumferential speed of the guide roller 15. The larger the
difference in circumferential speed between the wound
package Pw and the guide roller 15 is, the higher the
tension of the yarn Y is. Furthermore, the controller 13
controls the electro-pneumatic regulator 53 to keep the
pressure of the compressed air supplied to the air cylinder
52 to be constant at a predetermined level. As a result,
the contact roller 22 is biased toward the wound package
Pw with predetermined force, and contact pressure is
applied from the contact roller 22 to the surface of the
wound package Pw. Typically, when the tension of the
yarn is high and the contact pressure is high, the density
(hardness) of the wound package Pw is also high.
[0060] As the yarnY is wound onto the bobbin B and
the diameter of the wound package Pw increases (i.e.,
the wound package Pw thickens), the contact roller 22
is pressed by the surface of the wound package Pw and
moves outward in the radial direction of the wound pack-
age Pw (as indicated by an arrow 105 in FIG. 4 (b)) .
When the distance between the contactroller 22 and the
contact roller 56 becomes equal to or shorter than a pre-
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determined distance, the proximity sensor 56 detects that
the contact roller 22 is approaching, and sends a detec-
tion signal to the controller 13. To put it differently, the
proximity sensor 56 detects a change in diameter of the
wound package Pw. When receiving the detection signal
from the proximity sensor 56, the controller 13 controls
the arm driving motor 37 to swing the cradle arm 31 by
a predetermined angle. As a result, the shaft center of
the bobbin B moves away from the shaft center of the
contact roller 22 in the radial direction of the wound pack-
age Pw (as indicated by an arrow 106 in FIG. 4(c)). In
accordance with the movement of the wound package
Pw, the swinging boom 23 swings and the contact roller
22 moves away from the proximity sensor 56 (as indicat-
ed by an arrow 107 in FIG. 4(c)). As the wound package
Pw further thickens, the contact roller 22 approaches the
proximity sensor 56 again. In this way, the contact roller
22 reciprocally swings. As the operations above are re-
peated, the angle 6 (see FIG. 2) increases in accordance
with the thickening of the wound package Pw.

[0061] During the winding operation, as the vibration
suppression lever 41 is pressed onto the contact target
roller 34 by the pressing mechanism 61, friction force
acts between the vibration suppression lever 41 and the
contact target roller 34. This friction force suppresses the
vibration of the cradle arm 31, with the result that the
vibration of the wound package Pw is suppressed. In this
regard, the vibration suppression lever 41 is biased by a
spring in known arrangements, and the biasing force is
not actively changed during the winding operation. On
this account, when the biasing force of the spring is set
large in advance in order to ensure the suppression of
vibration, the friction force may become too large and the
above-described swing of the cradle arm 31 may not be
smoothly performed. Meanwhile, when the biasing force
of the spring is set small in advance in order to ensure
smooth swing of the cradle arm 31, the friction force may
become too small and the vibration of the wound package
Pw may not be sufficiently suppressed. In particular, be-
cause the vibration is highly likely to occur when the den-
sity (hardness) of the wound package Pw is arranged to
be high, the pressing force of the pressing mechanism
61 is required to be large. In this case, however, the
pressing force required to sufficiently suppress the vibra-
tion of the wound package Pw may be significantly larger
than pressing force with which the cradle arm 31 is
smoothly swung. In such a state, smooth swing of the
cradle arm 31 and suppression of the vibration of the
wound package Pw may not be concurrently achieved.
Under this circumstance, in the present embodiment, the
pressing mechanism 61 is arranged as described below,
in order to concurrently achieve the smooth swing of the
cradle arm 31 and the suppression of the vibration of the
wound package Pw.

(Structure of Pressing Mechanism)

[0062] Referring back to FIG. 2, the structure of the
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pressing mechanism 61 will be described. The pressing
mechanism 61 includes, for example, an air cylinder 62
(fluid pressure cylinder of the present invention) and an
electro-pneumatic regulator 63. The air cylinder 62 is, for
example, a typical pull-type cylinder. The air cylinder 62
is attached to the base 14. A leading end portion of a
piston rod 64 of the air cylinder 62 is connected to an end
portion of the vibration suppression lever 41. In the
present embodiment, the junction between the vibration
suppression lever 41 and the piston rod 64 is provided
to oppose a part where the contact surface 43 is formed,
over the rotation fulcrum 42. However, the disclosure is
not limited to this arrangement. The air cylinder 62 is
connected, through pipes, to a supply port (notillustrated)
connected to a source of compressed air and an exhaust
port (not illustrated) through which air is discharged. The
air cylinder 62 typically has a cushioning property. On
this account, even if the vibration suppression lever 41
vibrates, the vibration is absorbed and a change in the
pressing force is suppressed.

[0063] The electro-pneumatic regulator 63 is provided
between the supply and discharge ports and the air cyl-
inder 62. For example, the electro-pneumatic regulator
63 includes plural electromagnetic valves, a pressure
gauge, and a controller and is arranged to be able to
adjust the pressure of compressed air supplied to the air
cylinder 62. The electro-pneumatic regulator 63 is elec-
trically connected to the controller 13 (see FIG. 3) . The
compressed air with pressure adjusted by the electro-
pneumatic regulator 63 is supplied to the air cylinder 62
through a supply tube 65. As a result, the vibration sup-
pression lever 41 is pulled by the piston rod 64 (as indi-
cated by an arrow 104 in FIG. 2) and the contact surface
43 is pressed onto the contact target roller 34. The mag-
nitude of the pressing force is changed in accordance
with the pressure of compressed air supplied to the air
cylinder 62. In other words, the pressing force increases
as the pressure of the supplied compressed air increas-
es. Assuch, the pressingmechanism 61 is able to change
the magnitude of the pressing force during the winding
operation of winding the yarn Y.

(Control of Pressing Force During Winding Operation)

[0064] The following will describe the control of the
pressing force during the winding operation with refer-
ence to FIG. 4(a) to FIG. 4(c) and FIG. 5. FIG. 5 is a
graph showing variations over time of an operation of the
arm driving motor 37 during the winding operation, the
pressure of compressed air supplied to the air cylinder
62, and an angle of the cradle arm 31.

[0065] In an initial state, the winding operation is per-
formed such that the controller 13 rotationally drives the
winding motor 32 to wind the yarn Y into the bobbin B.
The time point tis t0 (see FIG. 4(a) and FIG. 5). At this
stage, the arm driving motor 37 is on standby (OFF in
FIG. 5) and the cradle arm 31 is on standby at a prede-
termined position. In other words, the above-described



15 EP 3 798 166 A1 16

angle 0 is kept constant (6=61 as shown in FIG. 4(a) and
FIG. 5). Furthermore, the pressure of compressed air
supplied to the air cylinder 62 is at a constant value (P1)
(see FIG. 5), and the vibration suppression lever 41 is
pressed onto the contact target roller 34 with predeter-
mined first pressing force.

[0066] Inthisstate, the yarnY is wound onto the bobbin
B and the wound package Pw increases in diameter as
described above, and the contact roller 22 swings. As
the proximity sensor 56 detects that the contact roller 22
is approaching, a detection signal is sent to the controller
13. The time point tis t1 at this stage (see FIG. 4 (b) and
FIG. 5) . Based on the detection result of the proximity
sensor 56, the controller 13 drives the arm driving motor
37 (ONin FIG. 5) to swing the cradle arm 31. At the same
time, the controller 13 controls the electro-pneumatic reg-
ulator 63 (see FIG. 2) to lower the pressure of the com-
pressed air supplied to the air cylinder 62 from P1 to P2
(<P1) (see FIG. 5). As a result, the magnitude of the
pressingforce is changed to second pressing force which
is smaller than the first pressing force. As such, the mag-
nitude of the pressing force exerted by the pressing
mechanism 61 is changed during the winding operation
of winding the yarn Y. Consequently, the friction force
acting between the vibration suppression lever 41 and
the contact target roller 34 is temporarily decreased, with
the result that the cradle arm 31 smoothly swings.
[0067] Thereafter, when the angle 6 of the cradle arm
31 becomes 062 (>81), the controller 13 stops the arm
driving motor 37 (see FIG. 4(c) and FIG. 5). At this stage,
the time point t is t2. At the same time, the controller 13
controls the electro-pneumatic regulator 63 to return the
pressure of the compressed air supplied to the air cylinder
62 from P2 to P1. As a result, the magnitude of the press-
ing force returns from the second pressing force to the
first pressing force, and hence the vibration of the cradle
arm 31 is suppressed by large friction force again. In this
way, the controller 13 controls the pressing mechanism
61 to change the magnitude of the pressing force be-
tween the first pressing force and the second pressing
force. As the operations above are repeated, smooth
swing of the cradle arm 31 and suppression of the vibra-
tion of the wound package Pw on account of suppression
of the vibration of the cradle arm 31 are concurrently
achieved during the winding operation of winding the yarn
Y.

[0068] As described above, as the vibration suppres-
sion lever 41 is pressed onto the cradle arm 31 by the
pressing mechanism 61, friction force acts between the
vibration suppression lever 41 and the cradle arm 31.
This friction force suppresses the vibration of the cradle
arm 31, with the result that the vibration of the wound
package Pw is suppressed. Furthermore, the pressing
mechanism 61 is able to change the magnitude of the
pressing force during the winding operation. In other
words, the friction force is changeable during the winding
operation. Therefore, when the cradle arm 31 is moved
in the predetermined direction, the cradle arm 31 can be
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smoothly moved in a reliable manner as the friction force
is decreased. Meanwhile, when the vibration of the
wound package Pw is suppressed, the suppression of
the vibration of the cradle arm 31 is ensured as the friction
force is increased. As such, both the smooth movement
of the cradle arm 31 and the suppression of the vibration
of the wound package Pw are achieved.

[0069] Furthermore, because the pressingmechanism
61 includes the air cylinder 62, the magnitude of the
pressing force can be changed by changing the supply
pressure of the compressed air. Furthermore, because
the air cylinder 62 typically has a cushioning property,
even if the vibration suppression lever 41 vibrates, the
vibration is absorbed and a change in the pressing force
is suppressed. It is therefore possible to suppress the
pressing force from becoming unstable.

[0070] Inthearrangementin whichthe wound package
Pw rotates while being in contact with the contact roller
22, the wound package Pw rotates in such a way that its
surface is along the surface of the contact roller 22. On
this account, depending on, for example, the hardness
(density) of the wound package Pw, significant vibration
may occur even when the wound package Pw is only
slightly deformed from the optimal shape. In such an ar-
rangement, changeable pressing force and coexistence
of smooth movement of the cradle arm 31 and suppres-
sion of vibration of the wound package Pw are effective.
[0071] In addition to the above, when the cradle arm
31 and the contact roller 22 are both movable, the move-
ment of the cradle arm 31 and the movement of the con-
tact roller 22 may be unstable, and such instability may
cause the wound package Pw to easily vibrate. In the
presentinvention, because the magnitude of the pressing
force is changeable during the winding operation, even
if the movement of the cradle arm 31 or the movement
of the contact roller 22 becomes unstable, the vibration
of the wound package Pw is reliably suppressed by in-
creasing the pressing force.

[0072] In addition to the above, because the contact
roller 22 is biased toward the wound package Pw, the
magnitude of the contact pressure is maintained to be
constant by maintaining the biasing force to be constant,
irrespective of the weight of the wound package Pw. In
other words, it is unnecessary to take into account of a
change in weight of the wound package Pw. The contact
pressure is therefore easily controllable.

[0073] In addition to the above, when the magnitude
of the tension and the magnitude of the contact pressure
are changeable, it is possible to wind the yarn Y with
desired density. In this connection, when, for example,
the hardness (density) of the wound package Pw is in-
creased, significant vibration may occur even when the
wound package Pw is only slightly deformed from the
optimal shape. In such an arrangement, changeable
pressing force during the winding operation and coexist-
ence of smooth movement of the cradle arm 31 and sup-
pression of vibration of the wound package Pw are par-
ticularly effective.
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[0074] In addition to the above, because the contact
surface 43 of the vibration suppression lever 41 extends
along the predetermined direction, it is possible to avoid
the pressing of the cradle arm 31 in the predetermined
direction by, for example, pressing the vibration suppres-
sion lever 41 in the direction perpendicular to the contact
surface 43. Therefore, for example, unintentional move-
ment of the cradle arm 31 in the predetermined direction
is avoided.

[0075] In addition to the above, the vibration suppres-
sion lever 41 is rotatable about the rotation fulcrum 42.
Therefore, by utilizing the principle of leverage, the vi-
bration suppression lever 41 can be strongly and stably
pressed onto the cradle arm 31.

[0076] In addition to the above, when the cradle arm
31 is moved by the arm driving motor 37, the cradle arm
31 can be smoothly moved as the pressing force is de-
creased (i.e., thefriction force is decreased) . Meanwhile,
when the cradle arm 31 is not moved, it is possible to
increase the pressing force (i.e., increase the friction
force) without any problems. On this account, it is possi-
ble to reliably suppress the vibration of the cradle arm 31
by increasing the pressing force. As such, by changing
the magnitude of the pressing force in accordance with
the operation of the arm driving motor 37, it is possible
to effectively achieve both the smooth movement of the
cradle arm 31 and the suppression of the vibration of the
wound package Pw.

[0077] Inadditiontothe above, itis possible to facilitate
smooth movement of the cradle arm 31 by the rotatable
contact target roller 34.

[0078] In addition to the above, the cradle arm 31 is
swingable about the swing fulcrum 35. The traveling
range of the cradle arm 31 is therefore short at around
the swing fulcrum. It is therefore possible to suppress,
for example, the apparatus from being upsized, as com-
pared to an arrangement in which the cradle arm 31 is
moved in a parallel manner.

[0079] In addition to the above, during the winding op-
eration, the controller 13 changes the magnitude of the
pressing force between the first pressing force and the
second pressing force. In other words, when the cradle
arm 31 does not swing, the vibration suppression lever
41 is pressed onto the cradle arm 31 with relatively large
first pressing force, and hence the friction force is main-
tained to be large. The vibration of the wound package
Pw is therefore suppressed. Meanwhile, when the cradle
arm 31 swings, the pressing force is temporarily de-
creased to the second pressing force, with the result that
the friction force is temporarily decreased and the cradle
arm 31 is allowed to reliably swing in the predetermined
direction. For these reasons, the vibration of the wound
package Pw is reliably suppressed in the normal state,
and the cradle arm 31 is allowed to smoothly move in a
reliable manner when the cradle arm 31 swings. As such,
both the smooth movement of the cradle arm 31 and the
suppression of the vibration of the wound package Pw
are effectively achieved.
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[0080] In addition to the above, the controller 13 con-
trols the operation of the arm driving motor 37 based on
adetection result of the proximity sensor 56. Itis therefore
possible to allow the cradle arm 31 to suitably swing in
accordance with a change in diameter of the wound pack-
age Pw.

[0081] The following will describe modifications of the
above-described embodiment. The members identical
with those in the embodiment above will be denoted by
the same reference numerals and the explanations there-
of are not repeated.

(1) In addition to the arrangement of the embodiment
above, as shown in FIG. 6, for example, a cradle
device 21a may include a vibration sensor 71 (vibra-
tion detection unit of the presentinvention) at a wind-
ing unit 12a of are-winder 1a. A non-limiting example
of the vibration sensor 71 is an electrostatic capac-
itance accelerometer attached to the cradle arm 31.
The vibration sensor 71 is electrically connected to
the controller 13 and, for example, sends a detection
signal corresponding to the magnitude of vibration
to the controller 13.

Control performed by the controller 13 in the re-wind-
er 1a arranged as described above will be described
with reference to a graph in FIG. 7. As shown in FIG.
7, when the magnitude of vibration detected by the
vibration sensor 71 is smaller than a predetermined
threshold, the controller 13 changes the pressure of
compressed air supplied to the air cylinder 62 be-
tween P1 and P2 in the same manner as in the em-
bodiment above. Meanwhile, when the magnitude
of the vibration is larger than the threshold, the con-
troller 13 controls the electro-pneumatic regulator 63
to arrange the pressure of the compressed air sup-
plied to the air cylinder 62 to be P3 which is higher
than P1. In other words, when the magnitude of the
vibration is larger than the threshold, the above-de-
scribed pressing force is arranged to be large as
compared to a case where the magnitude of the vi-
bration is smaller than the threshold. When the mag-
nitude of the vibration becomes smaller than the
threshold again, the controller 13 decreases the
pressure of the compressed air again. With this ar-
rangement, because the friction force is relatively
small when the magnitude of the vibration of the
wound package Pw is small, smooth movement of
the cradle arm 31 is facilitated. Meanwhile, when the
magnitude of the vibration of the wound package Pw
become large, suppression of the vibration of the
wound package Pw is facilitated by relatively large
friction force.

(2) In the modification (1) above, the pressure of the
supplied compressed air is changed both during the
operation of the arm driving motor 37 and when the
magnitude of the vibration becomes equal to or larg-
er than the predetermined threshold. The disclosure,
however, is not limited to this arrangement. As
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shown in a graph in FIG. 8 when, for example, the
magnitude of vibration is smaller than a threshold,
the pressure of compressed air supplied to the air
cylinder 62 may be maintained at P1a (which is, for
example, lower than P1 described above) in order
to facilitate smooth movement of the cradle arm 31.
Only when the magnitude of the vibration becomes
larger than the threshold, the pressure of the sup-
plied compressed air may be changed to P2a which
is higher than P1a in order to facilitate the suppres-
sion of the vibration of the wound package Pw.

(3) In the embodiment above, the cradle arm 31 is
driven by the arm driving motor 37 to swing, and the
contact roller 22 is arranged to be able to swing in a
passive manner. The disclosure, however, is not lim-
ited to this arrangement. For example, as shown in
FIG. 9, in a winding unit 12b of a re-winder 1b, a
contact roller 81 may be positionally fixed relative to
the base 14 and the cradle arm 31 may be able to
swing in a passive manner in a cradle device 21b.
To be more specific, the contact roller 81 may be
supported by a supporting member 82 fixed to the
base 14, so as to be rotatable. The contact roller 81
may be rotationally driven by a motor 83. In other
words, the wound package Pw may be arranged to
rotate in accordance with the rotation of the contact
roller 22.

In the re-winder 1b arranged as described above,
the controller 13 may perform control described be-
low. For example, the storage unit 18 may store a
pattern (see FIG. 10) regarding variations over time
of the pressure of compressed air supplied to the air
cylinder 62 in advance. To be more specific, this pat-
tern is a pattern regarding variations over time of the
pressure from the start to the end of formation of the
wound package Pw. The controller 13 may read the
pattern from the storage unit 18 before the start of
the winding operation, and change the pressing force
over time in accordance with the pattern. As such,
both the smooth movement of the cradle arm 31 and
the suppression of the vibration of the wound pack-
age Pw are achieved by the simple control.

(4) While in the embodiment above the cradle arm
31, etc. is arranged to be swingable, the disclosure
is not limited to this arrangement. For example, the
cradle arm 31 may be arranged to be movable in a
parallel manner. To be more specific, parallel move-
ment of the cradle arm 31 may be realized by using
atypical ball-and-screw mechanism or a typical rack-
and-pinion mechanism.

(5) While in the embodiment above the vibration sup-
pression lever 41 is arranged to be rotatable, the
disclosure is not limited to this arrangement. For ex-
ample, a vibration suppression member (not illus-
trated) having a circular-arc-shaped contact surface
may be simply pressed onto the cradle arm 31 by an
air cylinder, etc.

(6) While in the embodiment above the vibration sup-
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pression lever 41 is pressed onto the contact target
roller 34 of the cradle arm 31, the disclosure is not
limited to this arrangement. For example, the cradle
arm 31 may include a protrusion (notillustrated) pro-
truding in the axial direction from the arm main body
33, and the vibration suppression lever 41 may be
pressed onto the protrusion.

(7) While in the embodiment above the pressure of
the compressed air supplied to the air cylinder 62 is
adjusted by the electro-pneumatic regulator 63, the
disclosure is not limited to this arrangement. In place
of the electro-pneumatic regulator 63, for example,
the pressure of the compressed air may be adjusted
by using an adjustment valve (not illustrated) such
as a typical globe valve and a pressure controller
(not illustrated) . In other words, any arrangement
may be employed as long as the pressing mecha-
nism 61 is able to change the pressing force.

(8) While in the embodiment above the vibration sup-
pression lever 41 is pressed onto the cradle arm 31
by the air cylinder 62, the disclosure is not limited to
this arrangement. For example, gas such as nitrogen
may be supplied to the air cylinder 62 instead of the
compressed air. Furthermore, a hydraulic cylinder,
etc. may be used in place of the air cylinder. In other
words, a fluid pressure cylinder in which the magni-
tude of the pressing force changes in accordance
with the pressure of fluid may be employed. Alterna-
tively, in place of the fluid pressure cylinder, the vi-
bration suppression lever 41 may be pressed onto
the cradle arm 31 by means of a typical ball-and
screw mechanism, or a motor-driven mechanism or
device such as a linear actuator.

(9) In the embodiment above, the proximity sensor
56 detects the increase (thickening) in diameter of
the wound package Pw. The disclosure, however, is
not limited to this arrangement. For example, an im-
age of the wound package Pw may be taken by an
unillustrated camera unit, and the controller 13 may
calculate the diameter of the wound package Pw by
image analysis . In other words, any arrangement
may be employed as long as a change in diameter
of the wound package Pw can be detected.

(10) The guide roller 15 may not be rotationally driven
by the roller driving motor 17. For example, a so-
called torque limiter may be provided in the guide
roller 15, and the guide roller 15 may be rotatable in
apassive manner and the torque required for rotating
the roller may be adjustable. In this case, the winding
motor 32 and the guide roller 15 are equivalent to
the tension applying mechanism of the present in-
vention.

(11) The present invention can be applied to a yarn
winder other than the re-winder. In other words, the
present invention may be applied to various yarn
winders each of which is configured to form a pack-
age by winding a yarn onto a bobbin. For example,
the present invention may be applied to a winding
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device of a draw texturing machine recited in, for
example, Japanese Laid-Open Patent Publication
No. 2016-223034. In this case, the winding device
is equivalent to the yarn winder of the present inven-
tion.

[Reference Signs List]

[0082]

1 re-winder (yarn winder)

13 controller (control unit)

17 roller driving motor (tension applying mechanism)
18 storage unit

21 cradle device

22 contact roller (contact pressure applying roller)
31 cradle arm (support arm)

32 winding motor (tension applying mechanism)
33 arm main body

34 contact target roller

35 swing fulcrum

37 arm driving motor (arm driving unit)

41 vibration suppression lever (vibration suppres-
sion member)

42 rotation fulcrum

43 contact surface

51 biasing mechanism

53 electro-pneumatic regulator (contact pressure
changing mechanism)

56 proximity sensor (package diameter detection
unit)

61 pressing mechanism

62 air cylinder (fluid pressure cylinder)

71 vibration sensor (vibration detection unit)

B bobbin

Pw wound package (package)

Y yarn

Claims

A yarn winder forming a package by winding a yarn
onto a bobbin, comprising:

a cradle device which includes a support arm
supporting the bobbin to be rotatable and is ca-
pable of moving the support arm in a predeter-
mined direction intersecting with an axial direc-
tion of the bobbin;

a vibration suppression member which is
pressed onto the support arm so as to suppress
vibration of the support arm; and

a pressing mechanism configured to press the
vibration suppression member onto the support
arm,

the pressing mechanism being capable of
changing the magnitude of pressing force during
a winding operation of winding the yarn.
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10.

1.

22

The yarn winder according to claim 1, wherein, the
pressing mechanism includes a fluid pressure cylin-
der which changes the magnitude of the pressing
force in accordance with t pressure of supplied fluid.

The yarn winder according to claim 1 or 2, further
comprising a contact pressure applying roller which
applies contact pressure to the package which is ro-
tating,

the contact pressure applying roller being movable
in accordance with a change in diameter of the pack-
age.

The yarn winder according to claim 3, further com-
prising a biasing mechanism which is configured to
bias the contact pressure applying roller toward the
package.

The yarn winding according to claim 3 or 4, further
comprising;

a tension applying mechanism which is configured
to apply tension to the yarn wound onto the package
and is capable of changing the magnitude of the ten-
sion; and

a contact pressure changing mechanism which is
capable of changing the magnitude of the contact
pressure.

The yarn winder according to any one of claims 1 to
5, wherein, a contact surface of the vibration sup-
pression member, where the vibration suppression
member makes contact with the support arm, ex-
tends along the predetermined direction.

The yarn winder according to any one of claims 1 to
6, wherein, the vibration suppression member is ro-
tatable about a rotation fulcrum which is fixed to a
predetermined position.

The yarn winder according to any one of claims 1 to
7, wherein, the cradle device includes an arm driving
unit which is configured to move the support arm in
the predetermined direction.

The yarn winder according to any one of claims 1 to
8, wherein, the support arm includes:

an arm main body; and

a contact target roller which is supported by the
arm main body to be rotatable, the vibration sup-
pression member making contact with the con-
tact target roller.

The yarn winder according to any one of claims 1 to
9, wherein, the support arm is swingable about a

swing fulcrum fixed to a predetermined position.

The yarn winder according to any one of claims 1 to
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13.

14.

15.
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9, further comprising

a control unit,

during the winding operation, the control unit chang-
ing the magnitude of the pressing force between first
pressing force and second pressing force which is
smaller than the first pressing force.

The yarn winder according to claim 11, further com-
prising an arm driving unit which is configured to
move the supportarminthe predetermined direction,
the control unit

setting the magnitude of the pressing force at the
first pressing force when the arm driving unit is not
driven, and setting the magnitude of the pressing
force atthe second pressing force when the arm driv-
ing unit is driven.

The yarn winder according to claim 12, further com-
prising a package diameter detection unit which is
configured to detect a change in diameter of the
package,

the control unit controlling the arm driving unit based
on a detection result of the package diameter detec-
tion unit.

The yarn winder according to claim 11 or 12, further
comprising a storage unit which stores a pattern re-
garding a change over time of the pressing force in
advance,

the control unit reading the patter before the start of
the winding operation.

The yarn winder according to any one of claims 1 to
14, further comprising

a vibration detection unit which is configured to de-
tect vibration of the package; and

a control unit,

when the magnitude of the vibration of the package
detected by the vibration detection unit is larger than
a predetermined threshold, the control unit increas-
ing the pressing force as compared to a case where
the magnitude of the vibration is smaller than the
threshold.
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