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(54) Yarn winding device

(57)  Avyarn winding unit (1) is a device for forming a
package (205). A cradle (29) includes a winding bobbin
clamping section (32a, 32b) for sandwiching and holding
the package (205), and a package brake (51) for control-
ling holding force and brake force application of the wind-
ing bobbin clamping section (32a, 32b) according to the
supplied air pressure. An actuation air path (40) includes
a first air supply path (41) for supplying a first air for sup-
plying a holding force for the package brake (51) to ro-
tatably support the package (205) through the winding
bobbin clamping section (32a, 32b) to the package brake
(51), and a second air supply path (42) for supplying a
second air for the package brake (51) to apply brake force
and stop the package (205) through the winding bobbin
clamping section (32a, 32b) to the package brake (51).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to yarn winding
devices, and in particular, to a yarn winding device adapt-
ed to wind a yarn to form a package.

2. Description of the Related Art

[0002] A winding unit arranged in an automatic winder
brings a paper tube supported by a cradle into contact
with a traverse drum to rotate the paper tube to wind the
yarn and form a package. An air cylinder is coupled to
the cradle, where the package is switched to a state of
making contact with the traverse drum and a state of
separating away from the traverse drum by driving the
air cylinder.

[0003] A mechanism adapted to clamp the paper tube
with the cradle includes a pair of bearing centers inserted
and fitted to both ends of the paper tube. One of the
bearing centers includes a package brake for braking the
rotation of the paper tube. The package brake also serves
as a pushing means adapted to push the bearing center
into the paper tube. When an electromagnetic valve is
opened and compressed air is supplied to a cylinder of
the package brake, the bearing center is pushed into the
paper tube and the rotation of the bearing center is braked
by africtional force (see e.qg., Japanese Unexamined Pat-
ent Publication No. 2000-203763).

[0004] With such configuration, in a doffing operation-
after the package has been fully wound, the air cylinder
extends a piston rod to raise the cradle and separate the
fully-wound package away from the traverse drum. In this
case, the brake force by the package brake is applied to
stop the rotation of the package. The yarn is thereby pre-
vented from slackening.

[0005] Inthe conventional cradle, the package obtains
a clamping force by a spring arranged in the package
brake during the winding operation. Specifically, the pa-
per tube maintains a state of being sandwiched by the
bearing centers on both sides since a bearing sleeve of
the package brake is pushed by the spring and, in turn,
further pushes the bearing center. In order to form a pack-
age of high quality winding state, it is preferable that the
package being wound is reliably clamped by the cradle.
Consideration is made in increasing the elastic force of
the spring, but this is difficult to realize, and even if it is
realized, the operability in the attachment and detach-
ment of the package is assumed to lower in such case.

BRIEF SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to have
the package being wound reliably clamped by the cradle
to form the package of high quality winding state.
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[0007] A plurality of aspects will be hereinafter de-
scribed as means for solving the problem. These aspects
can be arbitrarily combined as necessary.

[0008] A yarn winding device according to one aspect
of the present invention relates to a yarn winding device
adapted to wind a yarn from a supplying section to form
a package, the yarn winding device including a package
supporting section, a clamping section arranged on the
package supporting section and adapted to rotatably
clamp the package by force of air; a clamping force ap-
plying section adapted to apply clamping force on the
clamping section; and a first air supply path adapted to
supply air necessary for the clamping section to clamp
the package to a clamping force applying section. In this
device, the brake section is actuated by the first air from
the first air supply path to rotatably support the package
during the yarn winding operation. As a result, a package
of high quality winding state can be formed. Furthermore,
during the yarn joining operation, forexample, the second
air supply path supplies the second air to the brake sec-
tion. The brake section thereby applies brake to stop the
package.

[0009] The yarnwinding device may further include an
elastic member. The elastic member is arranged on the
package supporting section, and is adapted to generate
an elastic force to assist the brake section to rotatably
clamp the package. At the time of detachment of the
package, the supply of the first air to the brake section
is stopped. Since the elastic force of the elastic member
can be set relatively small by simultaneously using the
first air, the operability in detaching the package does
not lower. The clamping force applying section is a brake
section provided on the package supporting section and
adapted to apply brake force on the clamping section by
a pressure of air, and a second air supply path adapted
to supply a second air for the clamping section to apply
brake force and stop the package to the brake section is
further arranged.

[0010] The yarn winding device may further include a
lifter adapted to lift up the package supporting section.
In this case, the second air supply path supplies the sec-
ond air to the brake section and also supplies the second
air to the lifter.

[0011] The first air supply path may include a first air
supply source and a first air control valve arranged be-
tween the first air supply source and the brake section.
The second air supply path may include a second air
supply source and a second air control valve arranged
between the second air supply source and the lifter. The
first air supply path may also include an air switching
valve. The air switching valve is arranged between the
first air control valve and the brake section, and is con-
figured to include an input port connected to the first air
control valve, an input port connected to the second air
control valve, and an output port for outputting air from
the first air supply source or the second air supply source
and supplying the air to the brake section. In this device,
the first air from the first air supply source of the first air
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supply path is supplied to the brake section through the
first air control valve during the package winding opera-
tion. During the brake operation, the second air from the
second air supply source is supplied to the lifter through
the second air control valve, and furthermore, supplied
to the brake section through the second air control valve
and the air switching valve.

[0012] The air switching valve may supply only air of
higher pressure of the supplied air to the brake section.
Therefore, the first air is supplied to the brake section if
the first air is supplied from the first air supply source to
the air switching valve, and the second air is supplied to
the brake section if the second air is supplied from the
second air supply source to the air switching valve.
[0013] According to the yarn winding device of the
present invention, the winding bobbin can be reliably
clamped by the cradle during winding.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1 is a schematic view of a yarn winding unit
arranged in an automatic winder according to one
embodiment of the present invention;

FIG. 2 is a block diagram illustrating a control con-
figuration of the yarn winding unit;

FIG. 3 is a configuration diagram of an actuation air
path; and

FIG. 4 is a schematic cross-sectional view of a pack-
age brake.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

(1) Overall yarn winding unit

[0015] A yarn winding unit configuring an automatic
winder will be described using FIG. 1. FIG. 1 is a sche-
matic view of a yarn winding unitarranged in an automatic
winder according to one embodiment of the present in-
vention. The automatic winder, for example, is configured
by a plurality of yarn winding units (yarn winding device)
1, a machine control device (not illustrated) adapted to
set a winding condition or the like to the great number of
yarn winding units 1, and an automatic doffing device
(not illustrated) . The automatic doffing device moves to
the yarn winding unit 1 that issued a doffing request sig-
nal, collects a package 205, attaches a new winding bob-
bin 203 to the relevant yarn winding unit 1 and performs
a predetermined yarn hooking operation. The winding
bobbin 203 is a member that becomes a core of the pack-
age 205, and is made of paper or plastic.

[0016] The yarn winding unit 1 includes a yarn winding
main body 5 and a unit frame 7. The yarn winding main
body 5 carries out a winding operation, which is an op-
eration of winding a yarn 207 of a yarn supplying bobbin
201 into the package 205 of a predetermined shape while
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traversing.

[0017] The unitframe 7 supports the yarn winding main
body 5. A unit control section 101 (to be described later)
adapted to control the operation of the yarn winding main
body 5 is arranged inside the unit frame 7.

(2) Yarn winding main body

[0018] The yarn winding main body 5 includes a yarn
supplying section (supplying section) 11, a yarn process-
ing executing section 13, and a winding section 15.
[0019] The yarnsupplying section 11 is a device adapt-
ed to unwind the yarn 207 from the yarn supplying bobbin
201 and supply the same. The yarn supplying section 11
is a bobbin tray type, and a yarn supplying bobbin 201
is sequentially supplied to the yarn supplying section 11
of each winding unit 11 while being fixed to a tray. The
yarn supplying section 11 includes an unwinding assist-
ing device 19. The unwinding assisting device 19 in-
cludes a restricting member 20.

[0020] The yarn processing executing section 13 is a
device adapted to perform processing on the yarn 207
supplied from the yarn supplying section 11. The yarn
processing executing section 13 includes a gate type ten-
sion applying device 21, a splicer 23, and a yarn clearer
25.

[0021] The winding section 15 is a device adapted to
wind the yarn 207 processed by the yarn processing ex-
ecuting section 13 into the package 205. The winding
section 15 includes a cradle (package supporting sec-
tion) 29 adapted to clamp the winding bobbin 203, and
atraverse drum 31 adapted to traverse the yarn 207 (de-
scribed later).

[0022] As illustrated in FIG. 1, the yarn supplying sec-
tion 11, the yarn processing executing section 13, and
the winding section 15 are arranged in such order from
upstream towards downstream in a yarn travelling direc-
tion. Thus, the following devices are arranged in order
from the upstream (from yarn supplying bobbin 201) in
the yarn travelling direction on a yarn travelling path be-
tween the yarn supplying bobbin 201 and the traverse
drum 31. The devices include the unwinding assisting
device 19, the gate type tension applying device 21, the
splicer 23, and the yarn clearer 25.

[0023] A mechanism adapted to clamp the winding
bobbin 203 will be described. The cradle 29 is a member
for clamping the package 205, and includes a pair of cra-
dlearms 29a, 29b. The cradle arms 29a, 29b are rotatably
supported with a hinge shaft as a center, and can be
swung in a direction of approaching to or separating from
the traverse drum 31. Winding bobbin clamping sections
32a, 32b are rotatably attached at distal ends of the pair
of cradle arms 29a, 29b, respectively. The winding bob-
bin clamping sections 32a, 32b are arranged to face each
other, and can sandwich and clamp the winding bobbin
203. When the winding bobbin 203 is attached to the
cradle 29, the winding bobbin clamping sections 32a, 32b
are fitted to axial ends of the winding bobbin 203, and
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integrally rotated by the frictional force. In the present
embodiment, the cradle 29 is configured to be able to
attach the cone-shaped winding bobbin 203, where a
larger diameter side is attached to the winding bobbin
clamping section 32a and a smaller diameter side is at-
tached to the winding bobbin clamping section 32b.
[0024] A package brake (brake section) 51, which is a
clamping force applying section, and a lift-up cylinder (lift-
er) 57 will be described using FIG. 2 to FIG. 4. FIG. 3 is
a configuration diagram of an actuation air path. FIG. 4
is a schematic cross-sectional view of the package brake.
[0025] The package brake 51 for applying brake onthe
rotation of the package 205 is arranged at a distal end
ofthe cradlearm 29a. Asiillustrated in FIG. 4, the package
brake 51 includes a housing 52, a bearing sleeve 53, a
rotation supporting section 54, a first spring 55, and a
second spring 56. The bearing sleeve 53 is arranged so
as to be movable and non-rotatable with respect to the
housing 52. The rotation supporting section 54 is ar-
ranged on an inner side of the bearing sleeve 53, and is
adapted to rotatably support a shaft extending from the
winding bobbin clamping section 32a. The first spring 55
is arranged between a bottom surface of the housing 52
and the bearing sleeve 53. The first spring 55 applies an
urging force towards the winding bobbin clamping section
32a with respect to the bearing sleeve 53. The second
spring 56 is arranged between the bearing sleeve 53 and
the rotation supporting section 44. With such configura-
tion, the winding bobbin clamping section 32a can freely
rotate with respect to the bearing sleeve 53 under a state
compressed air is not supplied to the housing 52. When
the compressed air is supplied into the housing 52, a
contacting portion 53a arranged on the advancing bear-
ing sleeve 53 makes contact with the winding bobbin
clamping section 32a. The winding bobbin clamping sec-
tion 32a is thereby sandwiched by the winding bobbin
203 and the bearing sleeve 53, and hence a frictional
resistance is generated between the winding bobbin
clamping section 32a and the contacting portion 53a.
Therefore, the rotation of the winding bobbin clamping
section 32a is braked, so that the rotation of the winding
bobbin 203 (and package 205) can be stopped. Further-
more, since the winding bobbin clamping section 32a is
strongly pushed into the axial end of the winding bobbin
203 by the advancement of the bearing sleeve 53, a fric-
tional coupling of the winding bobbin clamping section
32a and the winding bobbin 203 becomes stronger, and
the winding bobbin 203 is less likely to spin around with
respect to the winding bobbin clamping section 32a.
Thus, the package brake 51 is configured to simultane-
ously carry out the application of brake force on the ro-
tation of the winding bobbin clamping section 32a and
the pushing of the winding bobbin clamping section 32a
towards the winding bobbin 203.

[0026] The package brake 51 increases the force of
sandwiching the winding bobbin 203 between the wind-
ing bobbin clamping sections 32a, 32b if a force acting
on the bearing sleeve 53 is smaller than or equal to a
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force of a prescribed magnitude, but does not apply brake
force on the rotation of the winding bobbin 203. On the
other hand, the package brake 51 applies brake force on
the rotation of the winding bobbin if the force acting on
the bearing sleeve 53 is greater than or equal to the pre-
scribed magnitude. Specifically, when the bearing sleeve
53 is frictionally engaged with the winding bobbin clamp-
ing section 32a, the relative rotation of the bearing sleeve
53 and the winding bobbin clamping section 32a is
stopped. In this embodiment, the prescribed magnitude
is, for example, 10kgf (98, 1 N) .

[0027] The lift-up cylinder 57 is a device adapted to
move the cradle 29 to separate the package 205 away
from the traverse drum 31. The lift-up cylinder 57 is driven
by air pressure. A cylinder rod of the lift-up cylinder 57 is
coupled to the cradle arm 29a, where the lift-up cylinder
57 is extension driven so that the cradle 29 can be rotated
in a direction of separating the package 205 away from
the traverse drum 31.

[0028] The actuation air path40fordriving the package
brake 51 and the lift-up cylinder 57 will be described using
FIG. 4. The actuation air path 40 includes a first air supply
path 41 and a second air supply path 42.

[0029] The first air supply path 41 is a circuit adapted
to supply air for causing the cradle 29 to clamp the pack-
age 205 to the package brake 51 when winding the yarn
into the package 205. The firstair supply path 41 includes
a first air supply source 63, and a first electromagnetic
valve (first air control valve) 59 arranged between the
first air supply source 63 and the package brake 51. The
first electromagnetic valve 59 is a mechanism for switch-
ing supply/stop of the compressed air with respect to the
package brake 51. A first air pipe 88 is extended from
the first air supply source 63 to the package brake 51.
[0030] The first electromagnetic valve 59 is electrically
connected to the unit control section 101, where the unit
control section 101 (brake lift-up control section 103 to
be described later) can control the driving of the package
brake 51 by sending a signal to the first electromagnetic
valve 59.

[0031] The first air supply source 63 is connected to
the first electromagnetic valve 59. The pressure of the
first air supply source 63 is weaker than the pressure of
the air supplied during the brake actuation, and is less
than or equal to 1/3 of the pressure of the air supplied
during the brake actuation.

[0032] The second air supply path 42 is a circuit adapt-
ed to drive the package brake 51 and the lift-up cylinder
57. The second air supply path 42 supplies air having a
pressure higher than the air from the first air supply path
41 to the package brake 51 and the lift-up cylinder 57.
The second air supply path 42 includes a second air sup-
ply source 65, and a second electromagnetic valve (sec-
ond air control valve) 61 arranged between the second
air supply source 65 and the lift-up cylinder 57. The sec-
ond electromagnetic valve 61 is a mechanism for switch-
ing supply/stop of the compressed air with respect to the
lift-up cylinder 57. A second air pipe 89 is extended from
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the second air supply source 65 to the lift-up cylinder 57.
The second electromagnetic valve 61 is electrically con-
nected to the unit control section 101, where the unit con-
trol section 101 (brake lift-up control section 103 to be
described later) can control the driving of the lift-up cyl-
inder 57 by sending a signal to the second electromag-
netic valve 61.

[0033] The second air supply source 65 is connected
to the second electromagnetic valve 61. The air pressure
of the second air supply source 65 is a pressure of about
three times that of the first air supply source 63, and is
about the same extent as the air pressure supplied during
the brake actuation of the prior art.

[0034] The first air supply path 41 further includes an
air switching valve 67 arranged between the first electro-
magnetic valve 59 and the package brake 51, and con-
nected to the first electromagnetic valve 59 and the sec-
ond electromagnetic valve 61. A joint 69 is provided be-
tween the lift-up cylinder 57 and the second electromag-
netic valve 61.

The air switching valve 67 and the joint 69 are connected
to each other by a third air pipe 90. The air switching
valve 67 includes inlet ports 67a, 67b from the first elec-
tromagnetic valve 59 and the second electromagnetic
valve 61, respectively, and also includes an outlet port
67c to the package brake 51. The joint 69 includes an
inlet port 69a from the second electromagnetic valve 61,
an outlet port 69b to the lift-up cylinder 57, and an outlet
port 69c to the air switching valve 67.

[0035] The air switching valve 67 is, for example, a
shuttle valve, and has a structure of passing either one
of the air having higher pressure supplied to the inlet
ports 67a, 67b through the outlet port 67¢. Backflow does
not occur with such structure.

[0036] A spiral-shaped traverse groove 31a is formed
on a peripheral surface of the traverse drum 31, where
the yarn 207 is traversed by the traverse groove 31a. A
drum driving motor 97 and a motor control section 99 (to
be described later) for rotating the traverse drum 31 are
connected to the traverse drum 31.

[0037] The unwinding assisting device 19 is a device
adapted to assist the unwinding of the yarn from the yarn
supplying bobbin 201 by lowering the restricting member
20 to be placed over a core tube in cooperation with the
unwinding of the yarn from the yarn supplying bobbin
201. The restricting member 20 makes contact with a
balloon formed at an upper part of the yarn supplying
bobbin 201 by the rotation of the yarn unwound from the
yarn supplying bobbin 201 and the centrifugal force, and
applies an appropriate tension on the relevant balloon to
assist the unwinding of the yarn.

[0038] A first driving section 75 is provided to drive the
unwinding assisting device 19. The first driving section
75 raises and lowers the unwinding assisting device 19
based on a drive signal from the unit control section 101.
[0039] The gate type tension applying device 21 is a
device adapted to apply a prescribed tension on the trav-
elling yarn 207. The gate type tension applying device
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21 is configured by a fixed comb tooth and a movable
comb tooth. A second driving section 77 is provided to
drive the movable comb tooth of the gate type tension
applying device 21. The second driving section 77 is, for
example, a rotary type solenoid, and is able to switch
between a state in which the comb teeth are meshed and
a state in which the comb teeth are released.

[0040] The splicer 23 is a device adapted to join the
yarn 207 from the yarn supplying bobbin 201 and the
yarn 207 from the package 205 at the time of yarn cut or
yarn breakage. The splicer 23 includes a plurality of le-
vers such as a yarn guiding lever (not illustrated), where
a series of operations of the plurality of levers is driven
in a cam form. A third driving section 79 is provided to
operate the plurality of levers of the splicer 23. The third
driving section 79 drives the plurality of levers of the splic-
er 23 based on a drive signal from the unit control section
101.

[0041] Theyarnclearer25isadevice adaptedtodetect
a defect of the yarn 207. A signal corresponding to a
thickness of the yarn 207 from the yarn clearer 25 is proc-
essed by an appropriate analyzer to detect a yarn defect
such as a slub. The yarn clearer 25 includes a cutter (not
illustrated) for cutting the yarn when the yarn defect is
detected. The yarn clearer 25 also detects the travelling
of the yarn 207. The yarn clearer 25 transmits a yarn
breakage signal to the unit control section 101 if the trav-
elling of the yarn 207 cannot be detected.

[0042] A lower yarn guiding pipe 35 adapted to suck
and catch the yarn 207 from the yarn supplying bobbin
201 and guide the same to the splicer 23 is provided on
the lower side of the splicer 23, and an upper yarn guiding
pipe 37 adapted to suck and catch the yarn 207 from the
package 205 and guide the same to the splicer 23 is
provided on the upper side.

[0043] The lower yarn guiding pipe 35 is swingably at-
tached with a shaft 35a as a center with respect to the
unit frame 7, where a suction opening 36 is provided at
the distal end. The upper yarn guiding pipe 37 is swing-
ably attached with a shaft 37a as a center with respect
to the unit frame 7, where a suction mouth 38 is provided
atthe distal end. Anegative pressure source is connected
to the lower yarn guiding pipe 35 and the upper yarn
guiding pipe 37, so that suction flow can be generated
at the suction opening 36 and the suction mouth 38.
[0044] A fourth driving section 85 including a stepping
motor is provided to drive the lower yarn guiding pipe 35.
The fourth driving section 85 can drive the lower yarn
guiding pipe 35 so as to swing about the shaft 35a. The
fourth driving section 85 swings the lower yarn guiding
pipe 35 based on a drive signal from the unit control sec-
tion 101. The lower yarn guiding pipe 35 includes a lower
yarn guiding pipe sensor 87 connected to the unit control
section 101. The lower yarn guiding pipe sensor 87 is
optically configured, for example, and transmits a yarn
detection signal to the unit control section 101 when de-
tecting the yarn 207 sucked into the pipe.

[0045] Similarly, a fifth driving section 91 including a
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stepping motor is provided to drive the upper yarn guiding
pipe 37. The fifth driving section 91 can drive the upper
yarn guiding pipe 37 so as to swing about the shaft 37a.
The fifth driving section 91 can swing the upper yarn guid-
ing pipe 37 based on a drive signal from the unit control
section 101. The upper yarn guiding pipe 37 includes an
upper yarn guiding pipe sensor 93. The upper yarn guid-
ing pipe sensor 93 is optically configured, for example,
and transmits a yarn detection signal to the unit control
section 101 when detecting the yarn 207 sucked into the
pipe.

[0046] With such configuration, at the time of yarn cut
oryarnbreakage, the upperyarn guiding pipe 37 is swung
from bottom to top with the shaft 37a as a center from a
position illustrated in FIG. 1 to suck and catch the yarn
207 from the reversely rotating package 205, and is fur-
ther swung from top to bottom with the shaft 37a as a
center to guide the yarn 207 to the splicer 23. The lower
yarn guiding pipe 35 then sucks and catches the yarn
207 from the yarn supplying bobbin 201 at the position
illustrated in FIG. 1, and is then swung from bottom to
top with the shaft 35a as a center to guide the yarn 207
to the splicer 23. At the same time, the splicer 23 joins
the two yarns 207 guided in such manner through a pre-
determined yarn joining operation.

(3) Unit control section

[0047] The unit control section 101 will be described
using FIG. 2. FIG. 2 is a block diagram illustrating a con-
trol configuration of the yarn winding unit. The unit control
section 101 includes a CPU (Central Processing Unit),
whichis an arithmetic processing unit,a ROM (Read Only
Memory) adapted to store a control program to be exe-
cuted by the CPU and data to be used in the control
program, a RAM adapted to temporarily storing data dur-
ing the program execution, and an I/O port. When the
control program stored in the ROM is read by the CPU
and executed by the CPU, the control program controls
each configuration of the yarn winding main body 5 using
a hardware such as the CPU.

[0048] A detailed configuration of the unit control sec-
tion 101 will now be described. The unit control section
101 includes a brake lift-up control section 103, and a
winding control section 107. Various types of control pro-
grams are stored in the ROM of the unit control section
101, where the hardware such as the CPU of the unit
control section 101 can be operated as the brake lift-up
control section 103 and the winding control section 107
by executing the control program.

[0049] The brake lift-up control section 103 immediate-
ly drives the lift-up cylinder 57 through the second elec-
tromagnetic valve 61 when the yarn breakage is detected
or when the yarn clearer 25 detects the yarn defect and
the yarn is disconnected, and performs a control to lift up
the package 205 to separate away it from the traverse
drum 31, and simultaneously stops the rotation of the
package 205 by the package brake 51.
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[0050] The winding control section 107 controls the ro-
tation of the traverse drum 31 for driving the package
205. An output shaft of the drum driving motor 97 is cou-
pled to the traverse drum 31, and the drum driving motor
97 is controlled by the motor control section 99. The motor
control section 99 controls rotation/stop of the drum driv-
ing motor 97 based on a signal from the unit control sec-
tion 101. A drum rotation sensor 68 is attached to the
traverse drum 31, where such drum rotation sensor 68
is electrically connected to the unit control section 101.
The drum rotation sensor 68 is configured as a magnet
sensor, for example, and is configured to transmit a ro-
tation pulse signal to the unit control section 101 every
time the traverse drum 31 rotates a prescribed angle.
The unit control section 101 measures number of pulses
per time to acquire the rotation speed of the traverse
drum 31.

(4) Control operation during winding operation

[0051] In the normal winding operation, the operation
of the actuation air path 40 and the package brake 51
will be described. During the normal winding operation,
the brake lift-up control section 103 of the unit control
section 101 opens the first electromagnetic valve 59 and
closes the second electromagnetic valve 61. Therefore,
the air from the first air supply source 63 is supplied to
the package brake 51, as illustrated with a solid line arrow
of FIG. 3.

[0052] The bearingsleeve 53 urges the winding bobbin
clamping section 32a in this state by the urging force from
the first spring 55 through the second spring 56 and the
low pressure air from the first air supply source 63. There-
fore, the winding bobbin 203 is sandwiched between the
winding bobbin clamping section 32a and the winding
bobbin clamping section 32b. The contacting portion 53a
of the bearing sleeve 53 in this case does not make con-
tact with the winding bobbin clamping section 32a, and
thus brake force is not applied by the brake. As a result,
the package 205 is reliably clamped by the cradle 29
during the winding operation. The paper tube clamping
force is about 1.6 times, for example, that of the prior art.
The winding bobbin clamping section 32a is rotatable in
this case, whereby the winding bobbin 203 is also rotat-
able.

[0053] When detaching the package 205, the supply
of air is stopped so that the force acting on the bearing
sleeve 53 is only the elastic force of the first spring 55.
The purpose of the elastic force of the first spring 55 is
to assistthe air pressure, and thus is set weak. Therefore,
the operability in detaching the package 205 does not
lower. The load of the spring is preferably between 1.5
and 2.0 kgf (15 and 20 N), and is preferably smaller than
or equal to 3.0 kgf (30 N) taking the detachment of the
package 205 by a human into consideration.
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(5) Control operation at time of yarn breakage and yarn
joining operation

[0054] The operation of the actuation air path 40 and
the package brake 51 in the yarn breakage and yarn join-
ing operation will now be described.

[0055] At the time of yarn breakage, the lift-up of the
cradle 29 is carried out at the same time as the stopping
of the winding rotation of the package 205. The lift-up is
carried out to avoid the yarn from being damaged by the
friction caused from the rotational difference of the pack-
age 205 and the traverse drum 31. Specifically, the brake
lift-up control section 103 of the unit control section 101
opens the second electromagnetic valve 61. Thus, as
illustrated with a broken line arrow in FIG. 3, the air from
the second air supply source 65 is supplied to the pack-
age brake 51 and the lift-up cylinder 57. As a result, the
lift-up cylinder 57 lifts up the cradle 29 to separate away
from the traverse drum 31. Since the package brake 51
is actuated, the rotation of the package 205 is stopped.
[0056] The operation in the package brake 51 will be
more specifically described. When the second electro-
magnetic valve 61 is opened, the high pressure air is
input to the air switching valve 67. The air switching valve
67, which is a shuttle valve, switches the conduction of
air from the low pressure air from the first electromagnetic
valve 59 to the high pressure air from the second elec-
tromagnetic valve 61 when receiving the high pressure
air. Thus, the high pressure air is supplied to the package
brake 51. As a result, the bearing sleeve 53 advances
towards the winding bobbin 203 with a stronger force. In
this case, the movement of the winding bobbin clamping
section 32a is restricted by the winding bobbin 203, so
that the winding bobbin clamping section 32a is sand-
wiched by the winding bobbin 203 and the bearing sleeve
53. In this case, the contacting portion 53a of the bearing
sleeve 53 supported in a non-rotatable manner by the
cradle 29 makes contact with and frictionally engages
with the winding bobbin clamping section 32a, and hence
the braking force for braking the rotation of the winding
bobbin clamping section 32a is generated. In the braking
operation described above, the bearing sleeve 53 gen-
erates the pushing force of pushing the winding bobbin
clamping section 32a in a direction of approaching the
winding bobbin clamping section 32b, so that the winding
bobbin 203 becomes strongly sandwiched by the winding
bobbin clamping sections 32a, 32b, and the coupling of
the winding bobbin 203 and the winding bobbin clamping
sections 32a, 32b becomes stronger. As a result, the
rotation of the winding bobbin 203 is stopped. The braking
force is obtained by the elastic force of the first spring 55
and the supplied high pressure air, and the paper tube
clamping force is about the same extent as in the prior
art, for example.

[0057] (6) Effects of the embodiment

[0058] (A) The yarn winding unit 1 (one example of
yarn winding device) is a device adapted to wind a yarn
from a supplying section to form a package, the device
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includes the cradle 29 (one example of package support-
ing section) and the actuation air path 40 (one example
of actuation air path). The cradle 29 includes the winding
bobbin clamping section 32a (one example of clamping
section) for sandwiching and clamping the package 205,
and the package brake 51 (one example of brake section)
for controlling the clamping force and the braking of the
winding bobbin clamping section 32a in accordance with
the supplied air pressure. The actuation air path 40 in-
cludes a first air supply path 41 adapted to supply the
first air for supplying the clamping force for the package
brake 51 to rotatably support the package 205 through
the winding bobbin clamping section 32a to the package
brake 51, and a second air supply path 42 adapted to
supply the second air for the package brake 51 to brake
and stop the package 205 through the winding bobbin
clamping section 32a to the package brake 51.

In this device, the package brake 51 is actuated by the
first air from the first air supply path 41 of the actuation
air path 40 to rotatably support the package 205 during
the yarn winding operation. As aresult, a package of high
quality winding state can be formed.

Furthermore, during the yarn joining operation, for exam-
ple, the second air supply path 42 supplies the second
air to the package brake 51. The package brake 51 there-
by applies brake force to stop the package 205.

[0059] (B) The yarn winding unit 1 may further include
the first spring 55 (one example of elastic member). The
first spring 55is arranged on the cradle 29, and is adapted
to generate the elastic force for assisting the package
brake 51 to rotatably support the package 205. At the
time of detachment of the package 205, the supply of the
first air to the package brake 51 is stopped. Since the
elastic force of the first spring 55 can be set relatively
small by simultaneously using the first air, the operability
in detaching the package does not lower.

[0060] (C) The yarn winding unit 1 may further include
the lift-up cylinder 57 (one example of lifter) adapted to
lift up the cradle 29. In this case, the second air supply
path 42 supplies the second air to the package brake 51
and also supplies the second air to the lift-up cylinder 57.
[0061] (D) The first air supply path 41 may include the
first air supply source 63 (one example of first air supply
source) and the first electromagnetic valve 59 (one ex-
ample of first air control valve) arranged between the first
air supply source 63 and the package brake 51. The sec-
ond air supply path 42 may include the second air supply
source 65 (one example of second air supply source)
and the second electromagnetic valve 61 (one example
of second air control valve) arranged between the second
air supply source 65 and the lift-up cylinder 57. The first
air supply path 41 may also include the air switching valve
67 (one example of air switching valve), arranged be-
tween the first electromagnetic valve 59 and the package
brake 51, and adapted to include the input port 67a con-
nected to the first electromagnetic valve 59, the input port
67b connected to the second electromagnetic valve 61,
and the output port 67c¢ for outputting air from the first air
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supply source 63 or the second air supply source 65 to
supply to the package brake 51. In this device, the first
air from the first air supply source 63 of the first air supply
path 41 is supplied to the package brake 51 through the
firstelectromagnetic valve 59 during the package winding
operation. During the brake operation, the second air
from the second air supply source 65 is supplied to the
lift-up cylinder 57 through the second electromagnetic
valve 61, and furthermore, supplied to the package brake
51 through the second electromagnetic valve 61 and the
air switching valve 67.

[0062] (E) The air switching valve 67 may supply only
the air of higher pressure of the supplied air to the pack-
age brake 51. Therefore, the first air is supplied to the
package brake 51 if the first air is supplied from the first
air supply source 63 to the air switching valve 67, and
the second air is supplied to the package brake 51 if the
second air is supplied from the second air supply source
65 to the air switching valve 67.

(7) Other embodiments

[0063] One embodiment of the present invention has
been described above, but the present invention is not
to be limited by the embodiment described above and
various modifications can be made within a scope not
deviating from the claims of the invention. In particular,
a plurality of embodiments and variants described in the
specification may be arbitrarily combined as needed. For
instance, the assistance by the spring is carried out in
addition to the low pressure air with respect to the pack-
age brake during the package winding operation in the
embodiment described above, but the package may be
supported in a freely rotatable manner by the winding
bobbin clamping section only by the low pressure air.
[0064] For instance, another further independent low
pressure air supplying section may be arranged with re-
spect to the actuation air path in which separate inde-
pendent air supply paths are connected to the brake and
the lifer. The air is supplied from the low pressure air
supply section to the brake during the winding operation.
In this case, a winding valve is reliably clamped by the
cradle by the air from the low pressure air supply source.
[0065] The presentinvention can be widely applied to
a yarn winding device adapted to wind a yarn to form a
package.

Claims

1. A yarn winding device (1) adapted to wind a yarn
(207) from a supplying section (11) to form a package
(205), the yarn winding device (1) characterized by
comprising:

a package supporting section (29);
a clamping section (32a, 32b) arranged on the
package supporting section (29) and adapted to
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rotatably clamp the package (205) by force of air;
a clamping force applying section (51) adapted
to apply clamping force on a clamping section
(32a, 32b); and

a first air supply path (41) adapted to supply air
necessary for the clamping section (32a, 32b)
to clamp the package (205) to a clamping force
applying section (51).

The yarn winding device (1) according to claim 1,
characterized in that the clamping force applying
section (51) further includes an elastic member (55)
adapted to generate an elastic force to assist the
clamping section (321, 32b) to rotatably clamp the
package (205).

The yarn winding device (1) according to claim 2,
characterized in that

the clamping force applying section (51) is a brake
section (51) provided on the package supporting
section (29) and adapted to apply brake force on the
clamping section (32a, 32b) by a pressure of air; and
a second air supply path (42) adapted to supply a
second air for the clamping section (32a, 32b) to ap-
ply brake force and stop the package (205) to the
brake section (51) is further provided.

The yarn winding device according to any one of
claims 1 to 3, characterized by comprising:

a lifer (57) adapted to lift up the package sup-
porting section (29), characterized in that

the second air supply path (42) supplies the sec-
ond air to the brake section (51) and also sup-
plies the second air to the lifter (57).

The yarn winding device according to claim 4, char-
acterized in that

the first air supply path (41) includes a first air supply
source (63) and afirst air control valve (59) arranged
between the firstair supply source (63) and the brake
section (51);

the second air supply path (42) includes a second
air supply source (65) and a second air control valve
(61) arranged between the second air supply source
(65) and the lifter (57); and

the first air supply path (41) includes an air switching
valve (67) for switching a flow path of the air,

the air switching valve (67) being arranged between
the first air control valve (59) and the brake section
(51), and configured to include an input port (67a)
connected to the first air control valve (59), an input
port (67b) connected to the second air control valve
(61), and an output port (67c) for outputting air from
the first air supply source (63) or the second air sup-
ply source (65) and supplying the air to the brake
section (51).
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The yarn winding device according to claim 5, char-
acterized in that the air switching valve (67) sup-
plies only air of higher pressure of the supplied air
to the brake section (51).
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