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(67)  Acradle includes a cradle main body, a larger-
diameter side bobbin holding section, and a rotation pre-
venting section. The larger-diameter side bobbin holding
section is rotatably mounted on the cradle main body and
adapted to hold a winding bobbin around which a yarn
is wound. The larger-diameter side bobbin holding sec-
tionincludes a base member (70) and a contact member.

FIG.

The base member (70) is rotatably mounted on the cradle
main body. The contact member is detachably mounted
to the base member (70) by at least a portion of the con-
tact member being elastically deformed, and adapted to
hold the winding bobbin by making contact with the wind-
ing bobbin. The rotation preventing section is adapted to
present relative rotation of the contact member with re-
spect to the base member (70).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a cradle adapt-
ed to hold a winding tube.

2. Description of the Related Art

[0002] Conventionally, there is known a yarn winding
machine adapted to wind a yarn around a winding tube
(winding bobbin) held by a cradle to form a package. As
a structure for the cradle to hold a winding tube, for ex-
ample, there is known a structure including two bobbin
holding sections adapted to make contact with an inner
surface of the winding tube, and holding the winding tube
by sandwiching both ends of the winding tube with the
bobbin holding sections. Japanese Unexamined Patent
Publication No. 2006-321615 (Patent Document 1) dis-
closes a yarn winding machine including this type of cra-
dle.

[0003] The yarn winding machine of Patent Document
1 includes a motor in proximity to one of the bobbin hold-
ing sections (bobbin holders) for driving the winding tube.
The bobbin holding section is mounted to a driving shaft
of the motor so as to integrally rotate with the driving
shaft. The yarn winding machine of Patent Document 1
realizes a method of directly driving the winding tube (di-
rect drive method).

[0004] The bobbin holding section is configured by a
member adapted to be mounted to the driving shaft of
the motor (a base member), and a member adapted to
make contact with the inner surface of the winding tube
(a contact member) . The base member is usually made
from metal. The contact member is made from a material
having a high friction coefficient (urethane, rubber, or the
like) to prevent slipping between the contact member and
the winding tube. The contact member is abraded when
scraped against the winding tube, for example.

[0005] The detailed structure of the bobbin holding sec-
tion is not disclosed in Patent Document 1, but conven-
tionally, a bobbin holding section having a structure in
which the base member and the contact member are
securely attached so as not to be detachable is known.
In this type of bobbin holding section, when the contact
member is abraded, the entire bobbin holding section is
required to be replaced even if replacement of the base
member is not necessary. A cost in replacing the contact
member thus becomes high.

[0006] Even if the base member and the contact mem-
ber are detachable with the bolt, an operator is required
to detach the bolt and tighten the bolt to replace the con-
tact member. Therefore, a work load is caused in replac-
ing the contact member.
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BRIEF SUMMARY OF THE INVENTION

[0007] An obj ect of the present invention is to provide
acradle having a structure in which a cost and work load
in replacing the bobbin holding section are reduced.
[0008] According to a first aspect of the present inven-
tion, a cradle includes a cradle main body, a winding tube
holding section, and a rotation preventing section. The
winding tube holding section is rotatably mounted on the
cradle main body and adapted to hold a winding tube
around which a yarn is wound. The winding tube holding
section includes a base member and a contact member.
The base member is rotatably mounted on the cradle
main body. The contact member is detachably mounted
to the base member by at least a portion of the contact
member being elastically deformed, and adapted to hold
the winding tube by making contact with the winding tube.
The rotation preventing section is adapted to prevent rel-
ative rotation of the contact member with respect to the
base member.

[0009] Accordingly, since the base member and the
contact member are detachable, when the contact mem-
beris scraped with the winding tube, or the like and abrad-
ed, only the contact member can be replaced instead of
the entire winding tube holding section. When replacing
the contact member, an operator can detach the relevant
contact member by merely elastically deforming the con-
tact member (e.g., without detaching a bolt or the like).
Therefore, a work load in replacing the contact member
can be reduced.

[0010] Inthe above cradle, the rotation preventing sec-
tion includes a protrusion and a receiving section. The
protrusion is formed on at least one of the base member
and the contact member. The receiving section is formed
on atleastone of the base member and the contact mem-
ber and adapted to receive the protrusion.

[0011] Accordingly, by merely elastically deforming the
contact member and mounting the contact member to
the base member (without fixing the contact member and
the base member after mounting), relative rotation of the
contactmember and the base member can be prevented.
[0012] In the above cradle, the protrusion is provided
on the base member and is a portion of a mounting tool
adapted to mount the base member to the cradle main
body. The receiving section is formed on the contact
member.

[0013] Accordingly, since the mounting tool adapted
to mount the base member to the cradle main body (the
bolt or the like) also serves as the protrusion, a special
protrusion may not be formed on the base member.
Therefore, a manufacturing cost of the base member can
be reduced. Since the mounting tool is not required to be
detached when replacing the contact member, the work
load in replacing the contact member can be reduced.
[0014] In the above cradle, an area of a side of the
contact member, the side being adapted to make contact
with the base member, is preferably smaller than an area
of a side of the base member, the side being adapted to
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make contact with the contact member. Accordingly, by
elastically deforming the contact member and mounting
the contact member to the base member, the base mem-
ber can reliably hold the contact member.

[0015] Inthe above cradle, the contact member is pref-
erably urethane. Accordingly, the cradle can have an
abrasion resistance property to a certain extent while
suppressing slipping between the contact member and
the winding tube.

[0016] The above cradle preferably includes a winding
tube driving section adapted to rotationally drive the wind-
ing tube by rotating the base member. In the configuration
described above (direct drive method), if slip occurs be-
tween the winding tube and the contact member, the
winding tube cannot be rotationally driven accurately.
Thus, by replacing the contact member at a certain fre-
quency, winding of the yarn is preferably prevented from
being performed with the winding tube held by the abrad-
ed contact member. The configuration described above
can effectively exhibit effects of reducing the work load
in replacing the contact member.

[0017] According to a second aspect of the present
invention, a winding unit includes a yarn supplying sec-
tion and a winding section. The yarn supplying section
is adapted to supply a yarn. The winding section includes
the cradle, and is adapted to form a package by winding
the yarn supplied by the yarn supplying section..

[0018] Accordingly, the winding unit having a configu-
ration in which the work load in replacing the contact
member is reduced can be realized. Therefore, since the
contact member can be easily replaced according to the
abrasion of the contact member, the slip between the
winding tube and the contact member can be suppressed
by the winding unit while appropriately replacing the con-
tact member to form a high quality package.

[0019] Accordingto a third aspect of the presentinven-
tion, a yarn winding machine includes a plurality of wind-
ing units. Therefore, in the yarn winding machine, the
work load in replacing the contact member can be re-
duced. In the yarn winding machine including the plurality
of winding units, if the work load in replacing the contact
member can be reduced, a time during which the winding
unitis not winding the yarn due to the replacement of the
contact member can be reduced. As a result, winding
efficiency of the yarn for the entire yarn winding machine
can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a front view of an automatic winder accord-
ing to one embodiment of the present invention;
FIG. 2is a front view and a block diagram of a winder
unit;

FIG. 3 is a schematic side view of a traverse device;
FIG. 4 is a partial cross-sectional view illustrating a
state in proximity to a cradle seen from a lower side;
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FIG. 5 is a perspective view illustrating mounting of
a base member;

FIG. 6 is a perspective view illustrating mounting of
a contact member; and

FIG. 7 is a perspective view illustrating a state after
the mounting of the base member and the contact
member.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0021] Embodiments of the invention will be hereinaf-
ter described. First, an overall configuration of an auto-
matic winder 1 according to an embodiment will be de-
scribed with reference to FIG. 1. "Upstream" and "down-
stream" respectively refer to upstream and downstream
in a travelling direction of a yarn at the time of yarn wind-
ing. As illustrated in FIG. 2 and the like, in the present
embodiment, since a yarn 20 unwound from a yarn sup-
plying bobbin 21 in a yarn supplying section 16 is wound
by a winding section 17, the yarn supplying section 16
side is the upstream and the winding section 17 side is
the downstream.

[0022] As illustrated in FIG. 1, the automatic winder
(yarn winding machine) 1 includes a plurality of winder
units (winding units) 10 arranged in line, an automatic
doffing device 8, and a machine control device 90.
[0023] Eachwinderunit 10 winds the yarn 20 unwound
from the yarn supplying bobbin 21 around a winding bob-
bin 22 while traversing the yarn 20 to form a package 30.
[0024] When the package 30 is fully wound in one of
the winder units 10, the automatic doffing device 8 travels
to a position of the relevant winder unit 10 to collect the
fully wound package 30 and supply a winding bobbin
(empty winding bobbin) 22 around which the yarn 20 is
not wound. The automatic doffing device 8 may only col-
lect the fully wound package 30 and not supply the empty
winding bobbin 22. The automatic doffing device 8 may
not collect the fully wound package 30 but only supply
the empty winding bobbin 22.

[0025] The machine control device 90 includes an op-
eration section 91 and a display section 92. An operator
may input a predetermined set value or select an appro-
priate control method by operating the operation section
91. Accordingly, setting can be made for each winder
unit 10. The display section 92 may display winding status
of the yarn 20 in each winder unit 10, content of trouble
that occurred, and the like.

[0026] Next, a description will be made on a detailed
configuration of the winder unit 10 with reference to FIG.
2. Each winder unit 10 includes a winding unit main body
11, and a unit control section 50.

[0027] The unit control section 50 includes, for exam-
ple, a Central Processing Unit (CPU), and a Read Only
Memory (ROM). The ROM stores a program for control-
ling each component of the winding unit main body 11.
The CPU executes the program stored in the ROM.
[0028] The winding unit main body 11 includes a yarn
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supplying section 16, a yarn-unwinding assisting device
12, a tension applying device 13, a splicer device 14, a
clearer (yarn quality measuring device) 15, and the wind-
ing section 17, arranged in this order from the yarn sup-
plying bobbin 21 along a yarn travelling path between
the yarn supplying bobbin 21 and the winding bobbin
(winding tube, paper tube, core tube) 22.

[0029] The yarn supplying section 16 is arranged at a
lower part of the winding unit main body 11. The yarn
supplying section 16 can hold the yarn supplying bobbin
21 supplied by a bobbin transportation system or a mag-
azine type bobbin supplying device (not illustrated) at a
predetermined position.

[0030] The yarn-unwinding assisting device 12 causes
a regulation member 40 to make contact with a balloon
formed at an upper part of the yarn supplying bobbin 21
when the yarn 20 unwound from the yarn supplying bob-
bin 21 is swung around, and controls the balloon to an
appropriate size to assist the unwinding of the yarn 20.
[0031] The tension applying device 13 applies a pre-
determined tension on the travelling yarn 20.

[0032] The splicer device 14 joins a lower yarn from
the yarn supplying bobbin 21 and an upper yarn from the
package 30 after a yarn cut when the clearer 15 detects
a yarn defect and cuts the yarn 20 with a cutter 39, or
after a yarn breakage while unwinding the yarn 20 from
the yarn supplying bobbin 21.

[0033] The clearer 15 includes a clearer head 49 pro-
vided with a sensor (not illustrated) for detecting a thick-
ness of the yarn 20, and an analyzer 53 for processing
a yarn thickness signal from the sensor. The clearer 15
detects a yarn defect such as slub by monitoring the yarn
thickness signal from the sensor. The cutter 39 is provid-
ed in proximity to the clearer head 49, and immediately
cuts the yarn 20 when the clearer 15 detects the yarn
defect. The analyzer 53 may be arranged in the unit con-
trol section 50.

[0034] A lower yarn guiding pipe 25 for catching the
lower yarn from the yarn supplying bobbin 21 and guiding
the lower yarn to the splicer device 14 is arranged below
the splicer device 14. An upper yarn guiding pipe 26 for
catching the upper yarn from the package 30 and guiding
the upper yarn to the splicer device 14 is arranged above
the splicer device 14. The lower yarn guiding pipe 25 and
the upper yarn guiding pipe 26 can respectively swing
with shafts 33 and 35 as a center. A suction port 32 is
formed at a distal end of the lower yarn guiding pipe 25.
A suction mouth 34 is arranged at a distal end of the
upper yarn guiding pipe 26. An appropriate negative
pressure source (notillustrated) is connected to the lower
yarn guiding pipe 25 and the upper yarn guiding pipe 26.
A suction flow is generated at the suction port 32 and the
suction mouth 34 to suck and catch yarn ends of the
upper yarn and the lower yarn.

[0035] The winding section 17 includes a cradle 23, a
traverse device 27, and a contact roller 29.

[0036] Thecradle 23 removably holds the winding bob-
bin 22. The cradle 23 can swing towards a front side and
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a back side of the winder unit 10. An increase in a yarn
layer diameter of the package 30 accompanying the
winding of the yarn 20 around the winding bobbin 22 can
be absorbed by the swinging of the cradle 23. Even if the
yarn layer diameter of the package 30 changes accom-
panying winding of the yarn 20, a surface of the package
30 can be appropriately made to contact with the contact
roller 29. By winding the yarn 20 around the conical wind-
ing bobbin 22, the cradle 23 and the traverse device 27
can form the conical package 30 as illustrated in FIG. 2.
[0037] A package driving motor (winding tube driving
section) 41 such as a servo motor is provided on the
cradle 23. The winding section 17 rotatably drives the
winding bobbin 22 with the package driving motor 41 to
wind the yarn 20 around a surface of the winding bobbin
22 (or the surface of package 30) . A driving shaft 41a of
the package driving motor 41 is coupled to the winding
bobbin 22 so as to be relatively non-rotatable via a larger-
diameter side bobbin holding section 43 and the like (so-
called direct drive method). An operation of the package
driving motor 41 is controlled by the unit control section
50. Specifically, the unit control section 50 can perform
control of changing a rotation speed of the package driv-
ing motor 41, and the like in accordance with advance-
ment of the winding of the package 30. The detailed struc-
ture of the cradle 23 will be described later.

[0038] The contactroller 29 is arranged to make con-
tact with a peripheral surface of the winding bobbin 22
or a peripheral surface of the package 30. The contact
roller 29 rotates accompanying the rotation of the winding
bobbin 22 or the package 30.

[0039] The traverse device 27 is an arm-type traverse
device and traverses the yarn 20 on a surface of the
package 30. The winding section 17 winds the yarn 20
into the package 30 while traversing the yarn 20 by the
traverse device 27.

[0040] As illustrated in FIG. 3, the traverse device 27
includes a traverse guide 28, a traverse guide driving
motor 45, and a guide plate 52.

[0041] The traverse guide 28 is an elongate member
adapted to swing about a supporting axis. A first end
(side close to the yarn 20, distal end side) of the traverse
guide 28 is hook-shaped and capable of engaging the
yarn 20. A second end (basal end side) of the traverse
guide 28 is reinforced by a boss portion 46 and is fixed
to a driving shaft 45a of the traverse guide driving motor
45,

[0042] The traverse guide driving motor 45 is provided
to drive the traverse guide 28, and is configured by a
servo motor, for example. The traverse guide driving mo-
tor 45 may be configured by other appropriate motors
such as a brushless DC motor, a stepping motor, a voice
coil motor, or the like.

[0043] The traverse guide driving motor 45 is driven to
reciprocate the traverse guide 28 with the yarn 20 en-
gaged at the distal end of the traverse guide 28. Accord-
ingly, the traverse device 27 reciprocates the distal end
of the traverse guide 28 in a winding width direction of
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the package 30 to traverse the yarn 20 on the surface of
the package 30. Accordingly, the winder unit 10 winds
the yarn 20 around the winding bobbin 22 while traversing
the yarn 20 at a predetermined speed and to a predeter-
mined winding width, and forms a yarn layer on an outer
peripheral surface of the winding bobbin 22 at a desired
density.

[0044] Anoperation of the traverse guide driving motor
45 is controlled by the unit control section 50. Instead of
being controlled by the unit control section 50, a dedicat-
ed traverse control section may be provided, and the
traverse guide driving motor 45 may be controlled by this
traverse control section. The guide plate 52 is arranged
upstream of the traverse guide 28. The guide plate 52
bends the yarn path of the yarn 20 located upstream of
the guide plate 52 towards the contact roller 29 to guide
the yarn 20 so as to be caught by the traverse guide 28.
[0045] Next, the structure of the cradle 23 will be de-
scribed with reference to FIG. 4. The cradle 23 includes
a cradle main body 60, the larger-diameter side bobbin
holding section (winding tube holding section) 43, and a
smaller-diameter side bobbin holding section 44. The
cradle main body 60 includes an arm 61 formed in a sub-
stantially U-shape. The arm 61 is configured by a first
arm 61a, a second arm 61b, and a third arm 61c.
[0046] Thelarger-diameterside bobbin holding section
43, the package driving motor 41, and the like are mount-
ed on the first arm 61a by an appropriate member. The
smaller-diameter side bobbin holding section 44 is
mounted on the third arm 61c¢ by an appropriate member.
The second arm 61b connects the first arm 61a and the
third arm 61c.

[0047] Thelarger-diameterside bobbin holding section
43 makes contact with an inner surface of the winding
bobbin 22 on a larger-diameter side to hold the winding
bobbin 22. The smaller-diameter side bobbin holding
section 44 makes contact with an inner surface of the
winding bobbin 22 on a smaller-diameter side to hold the
winding bobbin 22.

[0048] The cradle 23 can slide the larger-diameter side
bobbin holding section 43 parallel to the axis of the wind-
ing bobbin 22. By sliding the larger-diameter side bobbin
holding section 43, the winding bobbin 22 can be held
between the larger-diameter side bobbin holding section
43 and the smaller-diameter side bobbin holding section
44, or such holding of the winding bobbin 22 can be re-
leased.

[0049] A configuration for sliding the larger-diameter
side bobbin holding section 43 will be described. The
cradle main body 60 includes, in addition to the arm 61,
a casing 62, a supporting flange 63, a regulating flange
64, cylinders 65, and a slide lever 100.

[0050] The cylinders 65 are tubular members. An outer
circumferential surface of each of the cylinders 65 is fixed
to the first arm 61a. Each of the cylinders 65 interiorly
includes a slide rod 66 and an urging spring 67. One side
(the winding bobbin 22 side) of the slide rod 66 is fixed
to the supporting flange 63. The urging spring 67 is
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mounted on the other side of the slide rod 66. The urging
spring 67 urges the slide rod 66 towards the supporting
flange 63.

[0051] The casing 62 is a cylindrical member. The
package driving motor 41 is accommodated inside the
casing 62. Adriving force generated by the package driv-
ing motor 41 is transmitted to the larger-diameter side
bobbin holding section 43 via the driving shaft 41a. The
package driving motor 41 can rotationally drive the wind-
ing bobbin 22 (the package 30). The supporting flange
63 is fixed to one side (the winding bobbin 22 side) of the
casing 62. The regulating flange 64 is fixed to the other
side of the casing 62.

[0052] As illustrated in FIG. 5, to be described later,
the supporting flange 63 is a plate-like member having a
substantially diamond shape or a substantially elliptical
shape. The supporting flange 63 is provided with an in-
serting hole (not illustrated) to which the driving shaft41a
is inserted. The regulating flange 64 is a member having
a shape similar to the supporting flange 63. The regulat-
ing flange 64 is provided with inserting holes to which the
cylinders 65 are inserted.

[0053] When the supporting flange 63 receives an urg-
ing force of the urging spring 67, the casing 62, the sup-
porting flange 63, and the regulating flange 64 can inte-
grally slide in a direction to approach the winding bobbin
22.Sliding of a prescribed amount or more in the direction
to approach the winding bobbin 22 is regulated when the
regulating flange 64 makes contact with the firstarm 61a.
[0054] The slide lever 100 includes a lever operating
section 101, a transmitting arm 102, and a swing shaft
103. The lever operating section 101 is a knob provided
for the operator to grip and operate. The transmitting arm
102 is connected to the lever operating section 101 and
the swing shaft 103 to transmit an operation of the lever
operating section 101 made by the operator. The swing
shaft 103 is a center of swing when swinging the slide
lever 100. An intermediate portion of the transmitting arm
102 is coupled to the casing 62 (specifically, the package
driving motor 41) by a coupling member 110.

[0055] When the operator grips the lever operating
section 101 and applies a force in a direction of moving
away from the winding bobbin 22 (clockwise direction in
FIG. 4), the slide lever 100 can swing in the clockwise
direction in FIG. 4 with the swing shaft 103 as the center
of swing. Accompanying the swinging of the slide lever
100, the coupling member 110 pulls the casing 62 in the
direction of moving away from the winding bobbin 22.
The casing 62, the supporting flange 63, and the regu-
lating flange 64 thus can be integrally slid in the direction
of moving away from the winding bobbin 22. The sliding
of a prescribed amount or more in the direction of moving
away from the winding bobbin 22 is regulated when the
supporting flange 63 makes contact with the firstarm 61a.
[0056] Next, the configuration of the larger-diameter
side bobbin holding section 43 will be described with ref-
erence to FIG. 5to FIG. 7. The larger-diameter side bob-
bin holding section 43 includes a base member 70 and
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a contact member 80. In a manufacturing step of the cra-
dle 23, when mounting the larger-diameter side bobbin
holding section 43 to the cradle main body 60, the base
member 70 is first mounted on the cradle main body 60,
and then the contact member 80 is mounted on the base
member 70.

[0057] The base member 70 is made of metal, and is
formed by performing drawing processing on the
plate-like member, for example. The base member 70 is
a cylindrical member in which one side (side on which
the contact member 80 is mounted, left side in FIG. 5) is
closed by a circular plate portion 71. The circular plate
portion 71 is provided with a bolt inserting hole 72, and
a driving shaft inserting hole 73.

[0058] A flange-shaped rotation output member (not
illustrated), which integrally rotates with the driving shaft
41a, is mounted to the driving shaft 41a of the package
driving motor 41. The rotation output member is located
closer to the winding bobbin 22 than the supporting flange
63. The base member 70 is mounted to the rotation output
member in a relatively non-rotatable manner. When
mounting the base member 70 to the rotation output
member, the operator first inserts the driving shaft 41a
to the driving shaft inserting hole 73. The operator then
aligns a hole formed in the rotation output member and
the bolt inserting hole 72, and inserts and tightens a bolt
68 to fix the base member 70 (see FIG. 5).

[0059] The contact member 80 is made of a raw ma-
terial having elasticity (specifically urethane). The con-
tact member 80 is a cylindrical member in which one side
(side adapted to make contact with the winding bobbin
22, left side in FIG. 6) is closed by a circular plate portion
81. By making a circumferential wall 84 formed on a side
surface of the contact member 80 (surface formed sub-
stantially perpendicular to the circular plate portion 81)
to contact with the inner surface of the winding bobbin
22, the contact member 80 holds the winding bobbin 22.
The circular plate portion 81 is provided with a rotation
preventing hole (receiving section) 82 and a driving shaft
inserting hole 83.

[0060] Aninner peripheral surface of the contact mem-
ber 80 (surface on the side adapted to make contact with
the base member 70) is slightly smaller than an outer
peripheral surface of the base member 70 (surface on
the side adapted to make contact with the contact mem-
ber 80). Thus, the operator can mount the contact mem-
ber 80 to the base member 70 by elastically deforming
the contact member 80. As illustrated on a right side in
FIG. 6, after the base member 70 is mounted, a head
68a of the bolt 68 (protrusion) and the driving shaft 41a
project from the circular plate portion 71. The operator
mounts the contact member 80 to the base member 70
such that the head 68a is fitted in the rotation preventing
hole 82 and the driving shaft 41a is inserted in the driving
shaft inserting hole 83 (see FIG. 7).

[0061] When the base member 70 rotates with the ro-
tation output member by the driving of the package driv-
ing motor 41, the head 68a of the bolt 68 pushes the inner
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peripheral surface of the rotation preventing hole 82, and
the contact member 80 integrally rotates with the base
member 70. The head 68a and the rotation preventing
hole 82 function as a rotation preventing section adapted
to prevent the relative rotation of the contact member 80
with respect to the base member 70.

[0062] Thelarger-diameterside bobbin holding section
43 integrally rotates with the driving shaft 41a and can
hold the winding bobbin 22. Since the contact member
80 is abraded by the scraping with the winding bobbin
22, or the like, the contact member 80 is required to be
replaced at a certain frequency. If the contact member
80 is not replaced, slip easily occurs between the contact
member 80 and the winding bobbin 22. When slip occurs,
the rotation speed of the driving shaft41a and the rotation
speed of the winding bobbin 22 do not match, and the
yarn 20 cannot be wound as controlled by the unit control
section 50.

[0063] Conventionally,thereis knowna bobbinholding
section having a configuration in which the base member
and the contact member are non--detachably provided.
Since this type of bobbin holding section requires the
entire bobbin holding section to be replaced when the
contact member is abraded, the cost at the time of re-
placement is increased. In the present embodiment,
since the contact member 80 can be detached from the
base member 70, only the contact member 80 can be
replaced. Therefore, the cost in replacing the contact
member 80 can be reduced.

[0064] Evenifthe base member and the contact mem-
ber are detachably mounted, for example, if the base
member and the contact member are detachably mount-
ed by attaching and detaching the bolt or the like, a work
load is caused in replacing the contact member. In the
present embodiment, with a one-touch operation of
merely having the operator grip and pull the end of the
contact member 80, the contact member 80 can be elas-
tically deformed and detached from the base member
70. As a result, the work load in replacing the contact
member 80 can be reduced.

[0065] The cradle 23 of the present embodiment in-
cludes the cradle main body 60, the larger-diameter side
bobbin holding section 43, and the rotation preventing
section. The larger-diameter side bobbin holding section
43 is rotatably mounted to the cradle main body 60 and
adapted to hold the winding bobbin 22 around which the
yarn 20 is wound. The larger-diameter bobbin holding
section 43 includes the base member 70 and the contact
member 80. The base member 70 is rotatably mounted
to the cradle main body 60. The contact member 80 is
detachably mounted to the base member 70 by at least
a portion of the contact member 80 being elastically de-
formed, and adapted to hold the winding bobbin 22 by
making contact with the winding bobbin 22. The rotation
preventing section is adapted to prevent relative rotation
of the contact member 80 with respect to the base mem-
ber 70.

[0066] Accordingly, instead of replacing the entire larg-
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er-diameter side bobbin holding section 43, only the con-
tact member 80 (only necessary portion) can be re-
placed. The work load of the operator in replacing the
contact member 80 thus can be reduced.

[0067] Inthe cradle 23 of the present embodiment, the
rotation preventing section includes the head 68a pro-
vided on the base member 70 and the rotation preventing
hole 82 formed in the contact member 80. The head 68a
is fitted into the rotation preventing hole 82. Accordingly,
the relative rotation of the base member 70 and the con-
tact member 80 can be prevented using the bolt 68, and
a protrusion is not required to be specially formed on the
base member 70. Therefore, the manufacturing cost of
the base member 70 can be reduced.

[0068] In the cradle 23 of the present embodiment, an
area of a side of the contact member 80 (area of the inner
peripheral surface of the contact member 80), the side
being adapted to make contact with the base member
70, is smaller than an area of a side of the base member
70 (area of the outer peripheral surface of the base mem-
ber 70), the side being adapted to make contact with the
contact member 80. Accordingly, the contact member 80
is elastically deformed to be mounted on the base mem-
ber 70, and the base member 70 can reliably hold the
contact member 80.

[0069] Inthe cradle 23 of the present embodiment, the
contact member 80 is urethane. Therefore, an abrasion
resistance property to a certain extent is provided to the
cradle 23 while suppressing the slip between the contact
member 80 and the winding bobbin 22.

[0070] The cradle 23 of the present embodiment in-
cludes the package driving motor 41. The package driv-
ing motor 41 rotationally drives the winding bobbin 22 by
rotating the base member 70. In the direct drive method,
if slip occurs between the winding bobbin 22 and the con-
tact member 80, the rotation speed of the winding bobbin
22 cannot be accurately adjusted. Therefore, the contact
member 80, which is easy to replace, is preferably re-
placed at a certain frequency.

[0071] The preferred embodiments of the present in-
vention have been described above, but such a structure
can be modified as below.

[0072] The rotation preventing section is not limited to
the structure described above. For example, a protrusion
may be formed on the base member 70 in place of the
head 68a. A receiving section may be formed on the base
member 70, and a protrusion may be formed on the con-
tact member 80. A protrusion and a receiving section
may be formed on the base member 70, and a receiving
section and a protrusion corresponding to such protru-
sion and receiving section may be formed on the contact
member 80. The receiving section may be a through type
(a hole) like the rotation preventing hole 82, or may be a
non-through type (a recess).

[0073] The contact member 80 is not limited to ure-
thane as long as the contact member 80 can hold the
winding bobbin 22 without slipping, and may be rubber.
[0074] Inthe embodimentsdescribed above, an exam-
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ple has been described in which the present invention is
applied to the larger-diameter side bobbin holding section
43, but the present invention may also be applied to the
smaller-diameter side bobbin holding section 44.
[0075] Inthe embodiments described above, the wind-
er unit 10 winds a general cone winding package. How-
ever, the winder unit 10 may wind a package of which an
end surface is tapered, or a cheese-shaped package, for
example.

[0076] In place of the arm-type traverse device as de-
scribed above, the traverse device 27 may be a belt-type
traverse device adapted to reciprocate the traverse guide
in a winding width direction of the package by belt drive,
a rotary-type traverse device using a rotary blade, or a
rod-type traverse device adapted to reciprocate a rod to
which the traverse guide is attached.

[0077] As described above, the traverse device 27 is
not limited to a configuration of reciprocating the traverse
guide 28 within a substantially horizontal plane with re-
spect to an installation surface of the winder unit 10. For
example, as described in Patent Document 1 (Japanese
Unexamined Patent Publication No. 2006-321615), a
longitudinal direction of the traverse arm may be sub-
stantially perpendicular to the installation surface of the
winder unit 10.

[0078] The package driving motor 41 is not limited to
a servo motor, and may be various types of motors such
as a step motor or an induction motor. The contact roller
29 may be driven with an appropriate driving device and
the package 30 may be rotated accompanying the rota-
tion of the contact roller 29.

[0079] In the embodiments described above, the unit
control section 50 controls the package driving motor 41,
but a control section dedicated to control the package
driving motor 41 may be arranged in the winder unit 10.
[0080] The presentinvention is not limited to the auto-
matic winder, and can be applied to other yarn winding
machines such as a rewinding machine, a fine spinning
machine (e.g., an air-jet spinning machine, an open--end
spinning machine), and the like.

Claims
1. A cradle comprising:

a cradle main body (60), and

a winding tube holding section (43) rotatably
mounted on the cradle main body (60) and
adapted to hold a winding tube (22) around
which a yarn (20) is wound, characterized in
that

the winding tube holding section (43) includes:

a base member (70) rotatably mounted on
the cradle main body (60),

acontact member (80) detachably mounted
tothe base member (70) by atleast a portion
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of the contact member (80) being elastically
deformed, and adapted to hold the winding
tube (22) by making contact with the winding
tube (22), and

a rotation preventing section (68a, 82) 5
adapted to prevent relative rotation of the
contact member (80) with respect to the
base member (70).

2. The cradle according to claim 1, characterized in 70
that the rotation preventing section (68a, 82) in-
cludes:

a protrusion (68a) formed on at least one of the
base member (70) and the contact member (80), 15
and

a receiving section (82) formed on at least one

of the base member (70) and the contact mem-

ber (80) and adapted to receive the protrusion
(68a). 20

3. The cradle according to claim 2, characterized in
that the protrusion (68a) is provided on the base
member (70) and is a portion of a mounting tool
adapted to mountthe base member (70) tothe cradle 25
main body (60), and the receiving section (82) is
formed on the contact member (80).

4. The cradle according to any one of claim 1 through
claim 3, characterized in that an area of a side of 30
the contact member (80), the side being adapted to
make contact with the base member (70), is smaller
than an area of a side of the base member (70), the
side being adapted to make contact with the contact
member (80) . 35

5. The cradle according to any one of claim 1 through
claim 4, characterized in that the contact member
(80) is urethane.

40
6. The cradle according to any one of claim 1 through
claim 5, characterized by comprising a winding tube
driving section (41) adapted to rotationally drive the
winding tube (22) by rotating the base member (70).

45

7. A yarn winding unit comprising:

a yarn supplying section (16) adapted to supply

ayarn (20), characterized by

a winding section (17) including the cradle ac- 50

cording to any one of claim 1 through claim 6,

and adapted to form a package (30) by winding

the yarn (20) supplied by the yarn supplying sec-

tion (16) .

55
8. Avyarn winding machine comprising a plurality of the
yarn winding units (10) according to claim 7.
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FIG. 2
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