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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a technique of
a winding device adapted to wind a spun yarn to form a
package.

2. Description of the Related Art

[0002] Conventionally,thereisknownawindingdevice
adapted to wind a spun yarn unwound from a yarn sup-
plying bobbin to form a package (see e.g., Japanese Un-
examined Patent Publication No. 2009- 286608) . The
winding device includes a cradle adapted to rotatably
support a package, and a roller adapted to rotate while
making contact with the package to assist the winding of
the spun yarn. The winding device also includes a lift
mechanism adapted to swing the cradle to make the
package and the roller into contact with each other or to
separate the package and theroller away from each other
(see e.g., Japanese Unexamined Patent Publication No.
2010- 13259) .

[0003] When power failure occurs, the winding device
cuts the spun yarn and separates the package and the
roller from each other. This prevents the spun yarn having
a defective portion from being wound into the package
and also prevents degradation in the quality of the spun
yarn already wound into the package.

[0004] The reasons for separating the package and
the roller from each other will be specifically described
below. When power failure occurs, the package and the
roller rotate by inertia as the power source is lost. Since
the inertia moments of the package and the roller are
different, a difference is generated between the periph-
eral speeds thereof. As described above, since the spun
yarn is cut when the power failure occurs, among the
spun yarn already wound into the package, the spun yarn
wound around the outer periphery is repeatedly rubbed
by the rotation of the roller. As a result, degradation in
quality such as hairiness of the spun yarn may be caused.
Thus, when the power failure occurs, the winding device
separates the package and the roller from each other to
prevent the quality of the spun yarn from degrading.
[0005] There exists a winding device having a config-
uration in which the package rotates corresponding to
the rotation of the rotating roller (see e.g., Japanese Un-
examined Patent Publication No. 2011-105460). In this
case, the above roller serves as a "traverse drum" adapt-
ed to rotate the package while traversing the spun yarn
by a guiding groove provided on the surface thereof. In
the winding device having such a configuration, the in-
ertiamomentoftherolleris large, and hence regenerative
electric power obtained from the rotation of the roller can
be used as the power source of the lift mechanism. That
is, if the inertia moment of the roller is large, the regen-
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erative electric power can be stably obtained and the
current flow to an electromagnetic valve and the like can
be continued. Therefore, the winding device having such
a configuration can maintain the separated state after
separating the package and the roller from each other.
[0006] There alsoexists awinding device havingacon-
figuration in which the roller rotates corresponding to the
rotation of the rotating package (see e.g., Japanese Un-
examined Patent Publication No. 2010-42904). In this
case, the above roller serves as a "touch roller" adapted
to adjust the shape of the package by pressing the outer
peripheral surface of the package. In the winding device
having such a configuration, since the inertia moment
changes by the outer diameter of the package and the
like, it is difficult to use the regenerative electric power
obtained from the rotation of the package as the power
source ofthe lift mechanism. Thatis, if the inertia moment
of the package is small such as in a state in which the
spunyarn is hardly wound, the regenerative electric pow-
er cannot be stably obtained, and the current flow to the
electromagnetic valve and the like cannot be continued.
Therefore, the winding device having such a configura-
tion has a problem in that the separated state cannot be
maintained even if the package and the roller are sepa-
rated from each other, and the package and the roller
are made into contact with each other again. In other
words, the spun yarn wound into the package is rubbed
by the rotation of the roller, thus degrading the quality of
the spun yarn.

[0007] Even in the winding device having a configura-
tion in which the package rotates corresponding to the
rotation of the rotating roller, a similar problem occurs
when the inertia moment of the roller is small. That is, if
the inertia moment of the roller is small, the regenerative
electric power cannot be stably obtained, and the current
flow to the electromagnetic valve and the like cannot be
continued. In a configuration (configuration using the nor-
mal open type electromagnetic valve) in which the pack-
age and the roller are separated by an urging force of a
spring when the power failure occurs and the current flow
to the electromagnetic valve is stopped, the electric pow-
er for making the package into contact with the roller is
constantly consumed in the situation where the power
failure has not occurred (winding operation state), and
thus the load of the running cost is large.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention has been made in view
of the above problems, and an object thereof is to provide
a winding device capable of maintaining a state in which
a package and a roller are separated from each other
without using regenerative electric power.

[0009] A winding device of the present invention in-
cludes a cradle adapted to rotatably support a package;
a roller adapted to rotate while making contact with the
package to assist winding of a yarn; and a lift mechanism
adapted to swing the cradle to a contacting state in which
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the package is made into contact with the roller or a sep-
arated state in which the package is separated from the
roller, wherein the lift mechanism has a lock function of
maintaining each of the states without supply of electric
power.

[0010] The lift mechanism of the winding device of the
present invention includes a fluid actuator adapted to
swing the cradle, and an electromagnetic valve adapted
to switch a supply state of the fluid to the fluid actuator,
and the electromagnetic valve supplies fluid to the fluid
actuator to swing the cradle from the contacting state in
which the package makes contact with the roller to the
separated state in which the package is separated from
the roller, and maintains the separated state while hold-
ing the supply state of the fluid by the lock function.
[0011] According to the winding device of the present
invention, the fluid supplied to the fluid actuator is air.
[0012] The lock function of the winding device of the
present invention is realized by a latch structure that
maintains each of the states even after electric power for
exciting a coil of the electromagnetic valve is stopped or
attenuated.

[0013] According to the winding device of the present
invention, the latch structure includes a magnet section
adapted to maintain each of the states using a magnetic
force of a permanent magnet.

[0014] The winding device of the present invention fur-
ther includes a detecting section adapted to detect power
failure, and a power generating section adapted to gen-
erate regenerative electric power from the rotation of the
package or the roller upon power failure; and a control
section adapted to activate the electromagnetic valve by
the regenerative electric power generated by the power
generating section when the detecting section detects
the power failure.

[0015] The power generating section of the winding
device of the presentinvention is an electric motor adapt-
ed to rotate the package or the roller.

[0016] The presentinvention relates to a control meth-
od of a winding device, which includes a cradle adapted
to rotatably support a package; a roller adapted to rotate
while making contact with the package to assist winding
of a yarn; and a lift mechanism adapted to swing the
cradle to a contacting state in which the package is made
into contact with the roller or a separated state in which
the package is separated from the roller, wherein the lift
mechanism is configured to perform a step of maintaining
the contacting state without supply of electric power, and
a step of maintaining the separated state without supply
of electric power.

[0017] The presentinvention relates to a control meth-
od upon power failure of a winding device, which includes
a cradle adapted to rotatably support a package; a roller
adapted to rotate while making contact with the package
to assist winding of a yarn; a fluid actuator adapted to
swing the cradle; an electromagnetic valve adapted to
switch a supply state of fluid to the fluid actuator; a de-
tecting section adapted to detect power failure; and a
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power generating section adapted to generate regener-
ative electric power from the rotation of the package or
the roller upon power failure, wherein the electromagnet-
ic valve is switched when an operation voltage is applied
to the electromagnetic valve by the regenerative electric
power generated by the power generating section, and
the switched state is maintained by a lock function of the
electromagnetic valve.

[0018] The presentinvention has the following effects.
[0019] Accordingtothe presentinvention, the lift mech-
anism has the lock function of maintaining the contacting
state or the separated state without supply of electric
power. Thus, a state in which the package and the roller
make contact with or separated from each other is main-
tained without using electric power.

[0020] According to the present invention, the electro-
magnetic valve supplies fluid to the fluid actuator to swing
the cradle from the contacting state in which the package
makes contact with the roller to the separated state in
which the package is separated from the roller, and then
maintains the separated state while holding the supply
state of the fluid by the lock function. Thus, a state in
which the package and the roller are separated from each
other can be maintained without using electric power.
[0021] Accordingtothe presentinvention, the fluid sup-
plied to the fluid actuator is air. Thus, the air for activating
other mechanisms can be commonly used, and a simple
configuration can be realized.

[0022] According to the present invention, the lock
function is realized by a latch structure that maintains
each state even after the electric power for exciting a coil
of the electromagnetic valve is stopped or attenuated.
Accordingly, the cradle is swung by stopping or attenu-
ating the electric power adapted to excite the coil thus
preventing the package and the roller from making con-
tact with each other again. Therefore, the problem can
be prevented in which the spun yarn wound into the pack-
age is rubbed by the rotation of the roller and thus de-
grading the quality of the spun yarn.

[0023] According to the present invention, the latch
structure includes a magnet section adapted to maintain
each state using a magnetic force of a permanent mag-
net. Accordingly, the package and the roller can be reli-
ably prevented from making contact with each other
again with a simple structure.

[0024] According to the presentinvention, the winding
device includes a control section adapted to activate the
electromagnetic valve by the regenerative electric power
generated by the power generating section when the de-
tecting section detects the power failure. Accordingly, the
package and the roller can be reliably separated from
each other even upon power failure. Therefore, the prob-
lem can be prevented in which the spun yarn wound into
the package is rubbed by the rotation of the roller and
thus degrading the quality of the spun yarn.

[0025] According to the present invention, the power
generating section is an electric motor adapted to rotate
the package ortheroller. Thus, a power generating motor
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is not required to be separately arranged, and a simple
configuration can be realized.

[0026] According to the presentinvention, the electro-
magnetic valve is switched when an operation voltage is
applied to the electromagnetic valve by the regenerative
electric power generated by the power generating sec-
tion, and the switched state is maintained by the lock
function of the electromagnetic valve. Accordingly, a
state in which the package and the roller are separated
from each other can be maintained without using the re-
generative electric power. Furthermore, the cradle is
swung by stopping or attenuating the electric power
adapted to excite the coil of the solenoid constituting the
electromagnetic valve, thus preventing the package and
the roller from making contact with each other again.
Therefore, the problem can be prevented in which the
spun yarn wound into the package is rubbed by the ro-
tation of the roller and thus degrading the quality of the
spun yarn.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a view illustrating an overall configu-
ration of a winding device 100;

[0028] FIG. 2 is a view illustrating a configuration of a
lift mechanism Rm according to a first embodiment;
[0029] FIG. 3 is a view illustrating a structure of a fluid
actuator 11;

[0030] FIG.4isaviewillustrating a structure of an elec-
tromagnetic valve 12;

[0031] FIGS. 5A and 5B are views illustrating operation
modes of the fluid actuator 11 and the electromagnetic
valve 12;

[0032] FIGS. 6A and 6B are views each illustrating a
state in which a package P and a touch roller 82 make
contact with or separated from each other; and

[0033] FIGS. 7A and 7B are views each illustrating a
configuration of the lift mechanism Rm according to an-
other embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0034] First, a winding device 100 according to one
embodiment of the present invention will be described.

[0035] FIG. 1 is a view illustrating an overall configu-
ration of the winding device 100. White arrows in the fig-
ure indicate a feeding direction of a spun yarn Y. Black
arrows in the figure indicate a movable direction of a
member (traverse guide 71) constituting the winding de-
vice 100.

[0036] The winding device 100 includes a yarn feeder
1. A yarn supplying bobbin SB around which the spun
yarn (yarn) Y is wound is mounted on the yarn feeder 1.
The winding device 100 includes a yarn unwinding as-
sisting section 2, a tension applying section 3, a tension
detecting section 4, a yarn joining section 5, a defect
detecting section 6, a traverse section 7, and a winding
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section 8 along a feeding direction of the spun yarn Y
unwound from the yarn supplying bobbin SB. The wind-
ing device 100 also includes a control section (hereinafter
referred to as "unit control section") 9.

[0037] The yarn unwinding assisting section 2 assists
the unwinding of the spun yarn Y wound around the yarn
supplying bobbin SB. The yarn unwinding assisting sec-
tion 2 restricts the spun yarn Y unwound from the yarn
supplying bobbin SB from spreading by a centrifugal
force.

[0038] The tension applying section 3 applies a pre-
scribed tension on the spun yarn Y unwound from the
yarn supplying bobbin SB. The tension applying section
3 enables high-speed winding of the spun yarn Y by ap-
plying the prescribed tension on the spun yarn Y. In ad-
dition to a gate-type tensor adapted to apply tension on
the spun yarn Y with comb teeth, a disc-type tensor and
the like may be used for the tension applying section 3.
[0039] The tension detecting section 4 detects the ten-
sion applied on the spun yarn Y. The tension detecting
section 4 can detect the tension applied on the spun yarn
Y based on a voltage value that changes in accordance
with the tension of the spun yarn Y. Specifically, the unit
control section 9 analyses a detection signal from the
tension detecting section 4, so that the tension applied
on the spun yarn Y is obtained.

[0040] The yarnjoining section 5 joins ends of the spun
yarn Y. For example, when the spun yarn Y breaks, the
yarn joining section 5 joins the ends of the disconnected
spunyarn Y. In addition to an air splicer device for joining
the ends of the spun yarn Y by a whirling airflow, a ma-
chine-type splicer device and the like may be used for
the yarn joining section 5.

[0041] The defect detecting section 6 detects a defec-
tive portion of the spun yarn Y. The defect detecting sec-
tion 6 irradiates the spun yarn Y with a light emitting diode
as a light source, and detects the defective portion of the
spun yarn Y based on a reflection light quantity from the
spun yarn Y. Specifically, an analyzer 61 analyses the
detection signal from the defect detecting section 6 to
determine the presence or absence of defective portion.
The defective portion of the spun yarn Y includes a case
where foreign substances are contained in the spun yarn
Y in addition to abnormalities in which a portion of the
spun yarn Y is too thick (thick yarn) or too thin (thin yarn).
As the yarn detecting section 6, a capacitance sensor
and the like may be employed in addition to an optical
sensor described above.

[0042] The traverse section 7 traverses the spun yarn
Y guided to the package P. The traverse section 7 in-
cludes a traverse guide 71 and a traverse guide driving
unit 72. The traverse guide driving unit 72 drives the
traverse guide 71 based on a control signal from a
traverse guide drive control unit 9a. The traverse guide
drive control unit 9a transmits a control signal to the
traverse guide driving unit 72 based on an instruction
from the unit control section 9.

[0043] The traverse guide 71 is an arm member pro-
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vided with a hooking section adapted to hook the spun
yarn Y. The traverse guide 71 reciprocates in a rotation
shaft direction of a bobbin TB with the spunyarn'Y hooked
at the hooking section to traverse the spun yarn Y (see
black arrows in the figure).

[0044] The traverse guide driving unit 72 is mainly con-
figured by an electric motor. The traverse guide driving
unit 72 reciprocates the traverse guide 71 by forwardly
rotating or reversely rotating a rotation shaft of the electric
motor. The electric motor constituting the traverse guide
driving unit 72 is a servomotor, but may be a stepping
motor or the like, for example, and any type of motor may
be used.

[0045] The winding section 8 winds the spun yarn Y
by rotating the bobbin TB. The winding section 8 includes
a cradle 81, a roller (hereinafter referred to as "touch
roller") 82, and a package driving unit 83. The package
driving unit 83 rotates the bobbin TB based on a control
signal from a package drive control unit 9b. The package
drive control unit 9b transmits the control signal to the
package driving unit 83 based on an instruction from the
unit control section 9.

[0046] The cradle 81 includes a bearing for removably
clamping the bobbin TB, and rotatably holds the bobbin
TB. The cradle 81 is configured to be swingable with a
swing shaft 84 as a center (see black arrows in FIG. 2).
Therefore, even if the outer diameter of the package P
becomes large corresponding to the winding of the spun
yarn Y, the cradle 81 enables the touch roller 82 to press
the surface of the package P at a prescribed load.
[0047] The touchroller 82 rotates corresponding to the
rotation of the rotating package P. The touch roller 82
adjusts the shape of the package P by pressing the sur-
face of the package P. The touch roller 82 is a substan-
tially cylindrical rotating body, but may also be a substan-
tially conical (cone- shaped) rotating body, for example,
and may be of any shape.

[0048] The package driving unit83is mainly configured
by an electric motor 83M. The package driving unit 83
drives the electric motor 83M to rotate the bobbin TB and
the package P formed on the bobbin TB. The electric
motor 83M constituting the package driving unit 83 is a
servomotor, but may also be a stepping motor or the like,
for example, and may be of any type.

[0049] The overall configuration of the winding device
100 according to the present embodiment is as described
above. As described above, in the winding device 100,
the touch roller 82 rotates corresponding to the rotation
of the rotating package P. However, the winding device
100 may have a configuration in which the package P
rotates corresponding to the rotation of the rotating roller.
In this case, the roller corresponds to a "traverse drum"
adaptedtorotate the package P while traversing the spun
yarn 'Y by a guiding groove formed on the surface thereof.
In other words, the winding device 100 may employ a
traverse drum method.

[0050] Next, aliftmechanism Rm of the winding device
100 will be described.
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[0051] FIG. 2 is a view illustrating a configuration of
the lift mechanism Rm according to a first embodiment.
Black arrows in the figure indicate the movable direction
of a member (cradle 81) constituting the winding device
100.

[0052] The lift mechanism Rm swings the cradle 81 to
bring the package P into contact with the touch roller 82
or to separate the package P from the touch roller 82.
The lift mechanism Rm is mainly configured by a fluid
actuator 11 and an electromagnetic valve 12.

[0053] The fluid actuator 11 swings the cradle 81 when
arod 111 is slidably moved. As illustrated in FIG. 3, the
fluid actuator 11 is configured by a cylinder 112 and a
piston 113, in addition to the rod 111. The fluid actuator
11 is a single-acting fluid actuator in which the rod 111
slidably moves in one direction by supply of air, but may
be a double-acting actuator in which the rod 111 slidably
moves in both directions. The structure of the fluid actu-
ator 11 is not limited as long as it can swing the cradle
81 to bring the package P into contact with the touch
roller 82 or to separate the package P from the touch
roller 82.

[0054] Therod 111 is a member adapted to swing the
cradle 81. A screw portion is formed at an end of the rod
111, and a rod end 114 is screwed with a nut. The rod
end 114 is a coupling member for coupling the rod 111
and the cradle 81.

[0055] The cylinder 112 is a member for supporting the
rod 111 in a slidably moving manner. The cylinder 112
is provided with a through-hole 112h, and the rod 111 is
inserted to the through-hole 112h. A stopper 115 is at-
tached to an end of a cylinder sleeve 21, whereby a mov-
able range of the piston 113 is limited by the stopper 115.
[0056] The piston 113 is a member for slidably moving
therod 111. The piston 113 is arranged inside the cylinder
112 and is urged in one direction by a spring 116. The
piston 113 is formed with a wedge that is formed in a
tapered shape to support a steel ball 117 arranged on
the outer periphery of the rod 111.

[0057] The electromagnetic valve 12 switches a supply
state of air to the fluid actuator 11. As illustrated in FIG.
4, the electromagnetic valve 12 is configured by a valve
body 121, a spool shaft 122, a first solenoid 123, and a
second solenoid 124. The structure of the electromag-
netic valve 12 is not limited as long as the operation to
be described later can be realized.

[0058] The spool shaft 122 is slidably provided in the
valve body 121. The valve body 121 includes a supply
and discharge port 121a, which is connected to the fluid
actuator 11 via a first air path 126. The valve body 121
also includes a supply port 121p, which is connected to
a compressor (not illustrated) via a second air path 127,
and a discharge port 121r, which is opened to atmos-
phere via a third air path 128.

[0059] The spoolshaft 122 slidablymoves to switch the
passage of air. Specifically, the spool shaft 122 slidably
moves to switch the passage connected to the first air
path 126 to either the second air path 127 or the third air
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path 128. The spool shaft 122 is not urged by the spring
or the like, and thus does not slidably move if the first
solenoid 123 and the second solenoid 124 are not acti-
vated.

[0060] The first solenoid 123 slidably moves the spool
shaft 122 to one side (direction of arrow R in FIG. 4). The
first solenoid 123 according to the present embodiment
is a so-called single-acting solenoid. The first solenoid
123 is adjacent to one end of the spool shaft 122, and
slidably moves the spool shaft 122 using the fact that a
movable iron core is adsorbed to an excited coil.
[0061] The second solenoid 124 slidably moves the
spool shaft 122 to the other side (direction of arrow L in
FIG. 4). The second solenoid 124 according to the
present embodiment is a so-called single-acting sole-
noid. The second solenoid 124 is adjacent to the other
end of the spool shaft 122, and slidably moves the spool
shaft 122 using the fact that a movable iron core is ad-
sorbed to an excited coil.

[0062] The configuration of the lift mechanism Rm ac-
cording to the first embodiment is as described above.
In the present winding device 100, the fluid supplied to
the fluid actuator 11 is air, but a configuration of supplying
operating oil or the like may also be adopted. The air is
used for the fluid because the air for activating other
mechanisms can be commonly used and a simple con-
figuration can be realized. The operation mode of the
fluid actuator 11 and the electromagnetic valve 12 will be
described below, and the technical conceptofthe present
invention and the advantages thereof will be described.
[0063] FIGS. 5A and 5B are views illustrating the op-
eration modes of the fluid actuator 11 and the electro-
magnetic valve 12. FIGS. 6A and 6B are views each il-
lustrating a state in which the package P and the touch
roller 82 make contact with or separated from each other.
The white arrows in the figure indicate the flowing direc-
tion of the air. The black arrows in the figure indicate the
movable direction of the member (cradle 81 or the like)
constituting the lift mechanism Rm.

[0064] The unitcontrol section 9 constantly determines
whether or not power failure occurred based on the elec-
tric signal from a detecting section 91 (see FIG. 1 and
FIG. 2). When determined that the power failure occurred
based on the electric signal from the detecting section
91, the unit control section 9 performs the following con-
trol.

[0065] First, the unit control section 9 transmits a con-
trol signal to the electromagnetic valve 12 to activate the
first solenoid 123. The first solenoid 123 thereby slidably
moves the spool shaft 122 to a predetermined position
(see black arrow in FIG. 5A) . The piston 113 of the fluid
actuator 11 then moves by the pressure of air supplied
from the electromagnetic valve 12. As a result, the rod
111 is gripped by the steel ball 117 supported by the
wedge of the piston 113 to slidably move with the piston
113 (see black arrow in FIG. 5A) .

[0066] Specifically, the unit control section 9 slidably-
moves the spool shaft 122 to connect the supply and
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discharge port 121a with the supply port 121p, and to
shield the discharge port 121r (see FIG. 5A) . Thus, the
air fed from the compressorisintroduced from the second
air path 127 to the first air path 126, and then supplied
to the fluid actuator 11 (see white arrows in FIG. 5A) .
The piston 113 then moves by the pressure of the sup-
plied air, and slidably moves the rod 111 held by the steel
ball 117 (see black arrow in FIG. 5A) .

[0067] The winding device 100 according to the
present embodiment uses the regenerative electric pow-
er generated by the electric motor 83M constituting the
package driving unit 83 to apply an operation voltage on
the first solenoid 123 of the electromagnetic valve 12.
That s, the winding device 100 assumes the electric mo-
tor 83M constituting the package driving unit 83 as a pow-
er generating section, and activates the first solenoid 123
of the electromagnetic valve 12 by the regenerative elec-
tric power generated by the power generating section.
[0068] According to such a configuration, the winding
device 100 can reliably separate the package P and the
touch roller 82 from each other even upon power failure
(see FIG. 6A). Therefore, the problem can be prevented
in which the spun yarn Y wound into the package P is
rubbed by the rotation of the touch roller 82 while the
package P rotates by inertia, thus degrading the quality
of the spun yarn Y. Furthermore, the power generating
motor is not required to be separately arranged since the
electric motor 83M adapted to rotate the package P is
assumed as the power generating section, whereby a
simple configuration can be achieved.

[0069] The unit control section 9 then immediately
stops the application of the operation voltage when the
lock function of the electromagnetic valve 12 is activated.
The lock function is realized with a latch structure that
maintains the activation state even after the electric pow-
er that excites the coil of the first solenoid 123 is stopped
or attenuated. Specifically, the latch structure, also serv-
ing as the lock function of the electromagnetic valve 12,
is realized by a permanent magnet (magnet section) 125
adapted to hold the position of the spool shaft 122 even
after the electric power that excites the coil of the first
solenoid 123 is stopped or attenuated (see FIG. 4). The
latch structure merely needs to be a structure in which
the spool shaft 122 does not slidably move if the supply
of electric power is stopped, and is not limited to the
shown structure.

[0070] According to such a configuration, the winding
device 100 can maintain the state in which the package
P and the touch roller 82 are separated from each other
without using the regenerative electric power. The wind-
ing device 100 prevents the cradle 81 from swinging by
the stopping or the attenuation of the electric power that
excites the coil, and prevents the package P and the
touch roller 82 from making contact with each other again.
Therefore, the problem can be prevented in which the
spun yarn Y wound into the package P is rubbed by the
rotation of the touch roller 82, thus degrading the quality
of the spun yarn Y.
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[0071] In the present embodiment, since the latch
structure is realized using the magnetic force of the per-
manent magnet 125, the package P and the touch roller
82 can be reliably prevented from making contact with
each other again with a simple structure.

[0072] Thereafter, the unit control section 9 transmits
the control signal to the electromagnetic valve 12 to ac-
tivate the second solenoid 124 when a considerable time
has elapsed in which the rotation of the package P and
the touch roller 82 stops, and the power failure is recov-
ered to resume the winding operation. The second sole-
noid 124 thus slidably moves the spool shaft 122 to a
predetermined position (see black arrow in FIG. 5B) .
The piston 113 of the fluid actuator 11 thus moves by the
urging force of the spring 116. As a result, the rod 111 is
released from the gripping of the steel ball 117, and sli-
dably moves in the movable direction of the piston 113
by the weight of the package P (see black arrow in FIG.
5B).

[0073] Specifically, the unit control section 9 slidably
moves the spool shaft 122 to connect the supply and
discharge port 121a and the discharge port 121r, and
shield the supply port 121p (see FIG. 5B) . The airin the
cylinder 112 of the fluid actuator 11 is thus guided from
the first air path 126 to the third air path 128 and dis-
charged (see white arrows in FIG. 5B) . The piston 113
then moves by the urging force of the spring 116, and
releases the gripping by the steel ball 117 to slidably
move the rod 111 by the weight of the package P (see
black arrow in FIG. 5B) .

[0074] According to such a configuration, the winding
device 100 can make the package P and the touch roller
82 into contact with each other after the rotation of the
package P and the touch roller 82 is stopped (see FIG.
6B). Therefore, after the power failure is recovered, the
formation of the package P can be immediately resumed.
[0075] The winding device 100 according to the
present embodiment realizes a series of operations with
the electromagnetic valve (three port electromagnetic
valve) 12 including the supply and discharge port 121a,
the supply port 121p, and the discharge port 121r. How-
ever, as illustrated in FIG. 7A, for example, the series of
operations can be realized with a four port electromag-
netic valve 12X. Furthermore, as illustrated in FIG. 7B,
the series of operations can be realized with a five port
electromagnetic valve 12Y. Therefore, the technical con-
cept of the present invention has significance in realizing
the operations described above, and is not intended to
limit the specific configuration of the electromagnetic
valve 12 and the like.

Claims

1. A winding device (100) comprising:

a cradle (81) adapted to rotatably support a
package (P);
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aroller (82) adapted to rotate while making con-
tact with the package (P) to assist winding of a
yarn; and

a lift mechanism (Rm) adapted to swing the cra-
dle (81) to a contacting state in which the pack-
age (P) is made into contact with the roller (82)
or a separated state in which the package (P) is
separated from the roller (82), characterized in
that

theliftmechanism (Rm) has alock function (125)
of maintaining each of the states without supply
of electric power.

2. Thewindingdevice (100) according to claim 1, char-
acterized in that

the lift mechanism (Rm) includes

a fluid actuator (11) adapted to swing the
cradle (81), and
an electromagnetic valve (12) adapted to
switch a supply state of fluid to the fluid ac-
tuator (11), and

the electromagnetic valve (12) supplies fluid to
the fluid actuator (11) to swing the cradle (81)
from the contacting state in which the package
(P) makes contact with the roller (82) to the sep-
arated state in which the package (P) is sepa-
rated from the roller (82), and maintains the sep-
arated state while holding the supply state of the
fluid by the lock function (125).

3. The winding device (100) according to claim 2, char-
acterized in that the fluid supplied to the fluid actu-
ator (11) is air.

4. The winding device (100) according to claim 2 or 3,
characterized in that the lock function (125) is re-
alized by a latch structure (125) that maintains each
of the states even after electric power for exciting a
coil (124) of the electromagnetic valve (12) is
stopped or attenuated.

5. The winding device (100) according to claim 4, char-
acterized in that the latch structure (125) includes
a magnet section (125) adapted to maintain each of
the states using a magnetic force of a permanent
magnet.

6. The winding device (100) according to any one of
claims 2 to 5, characterized by further comprising:

a detecting section (91) adapted to detect power
failure;

a power generating section (83M) adapted to
generate regenerative electric power from the
rotation of the package (P) ortheroller (82) upon
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power failure; and

a control section adapted to activate the elec-
tromagnetic valve (12) by the regenerative elec-

tric power generated by the power generating
section (83M) when the detecting section (91) %
detects the power failure.

7. Thewinding device (100) according to claim 6, char-
acterized in that the power generating section
(83M) is an electric motor (83M) adapted to rotate 70
the package (P) or the roller (82).

8. A control method of a winding device (100), with the
following steps:
15

a cradle (81) rotatably supports a package (P);
a roller (82) rotates while contacting with the
package (P) to assist winding of a yarn; and
a lift mechanism (Rm) swings the cradle (81) to
a contacting state in which the package (P) con- 20
tacts with the roller (82) or a separated state in
which the package (P) is separated from the roll-
er (82), characterized in that
the lift mechanism (Rm) maintains the contact-
ing state as well as the separated state without 25
supply of electric power.

9. A control method according to claim 8 upon power
failure, which includes
30

using a fluid actuator (11) as the lift mechanism
(Rm) wherein
an electromagnetic valve (12) switches a supply
state of fluid to the fluid actuator (11);
a detecting section (91) detects power failure; 35
and
a power generating section (83M) generates re-
generative electric power from the rotation of the
package (P) or the roller (82) upon power failure;
characterized in that 40
the electromagnetic valve (12) switches when
an operation voltage is applied to the electro-
magnetic valve (12) by the regenerative electric
power generated by the power generating sec-
tion (83M), and the switched state is maintained 45
by a lock function (125) of the electromagnetic
valve (12).

50

55
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