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(57)  Inayarnaccumulating device (11), afirst driving
section (50) includes afirst stator (51) located on aninner
side of a yarn accumulating roller (40), and arranged so
as to extend along a rotation axis direction of the yarn
accumulating roller (40) and to be coaxial with a rotation
axis, and a first rotor (53) fixed on an inner side of the
yarn accumulating roller (40) at a position surrounding
the first stator (51); a second driving section (70) includes
a second stator (71) located on the inner side of the yarn
accumulating roller (40) and fixed to a distal end of the
first stator (51) and a second rotor (72) fixed to a yarn
hooking member (60) and located on an inner side of the
second stator (71); and at least two bearing members
(55, 56) that enable the yarn accumulating roller (40) to
freely rotate with respect to the first stator (51) are ar-
ranged between the first stator (51) and a supporting sec-
tion (42).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a yarn accu-
mulating device, a yarn winding unit, and a yarn winding
machine.

2. Description of the Related Art

[0002] A yarn winding machine such as a spinning ma-
chine includes a yarn accumulating device adapted to
wind a yarn around a periphery of a rotating yarn accu-
mulating roller to temporarily accumulate the yarn. For
example, the yarn accumulating device described in Jap-
anese Unexamined Patent Publication No. 2010-77576
includes ayarnaccumulatingroller around which the yarn
is wound, and a yarn hooking member adapted to wind
the yarn around the yarn accumulating roller. The yarn
accumulating roller is attached to a drive shaft of an elec-
tric motor to be rotated by the electric motor. A permanent
magnet is attached to one of the yarn hooking member
and the yarn accumulating roller, and a magnetic hyster-
esis material is attached to the other of the yarn hooking
member and the yarn accumulating roller. A resistance
torque against relative rotation of the yarn hooking mem-
ber with respect to the yarn accumulating roller is thereby
generated, and the yarn hooking member integrally ro-
tates with the yarn accumulating roller by such a resist-
ance torque. When a force that exceeds the resistance
torque is applied to the yarn hooking member, the yarn
hooking member relatively rotates with respect to the
yarn accumulating roller.

[0003] In the conventional yarn accumulating device,
the rotation resistance of the yarn hooking member with
respect to the yarn accumulating roller is manually ad-
justed to adjust tension to be applied to the yarn. For
example, in a spinning machine including a plurality of
spinning units arranged in line, if the rotation resistance
varies among the spinning units, the rotation resistance
needs to be adjusted for each spinning unit, which is a
very cumbersome task.

BRIEF SUMMARY OF THE INVENTION

[0004] Itis an object of the presentinvention to provide
a yarn accumulating device capable of stably rotating a
yarn accumulating roller, a yarn winding unit, and a yarn
winding machine.

[0005] A yarn accumulating device according to one
aspect of the present invention includes a yarn accumu-
lating roller around which a yarn is wound; a yarn guiding
member rotatable with respect to the yarn accumulating
roller; a first driving section adapted to rotatably drive the
yarn accumulating roller; and a second driving section
adapted to rotatably drive the yarn guiding member,
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wherein the yarn accumulating roller includes a yarn ac-
cumulating section around which the yarn is wound, and
a supporting section arranged on an inner side of the
yarn accumulating section; the first driving section in-
cludes a first stator located on the inner side of the yarn
accumulating section and arranged so as to extend along
a rotation axis direction of the yarn accumulating roller
and to be coaxial with a rotation axis, and a first rotor
fixed on the inner side of the yarn accumulating section
at a position surrounding the first stator, the second driv-
ing section includes a second stator located on the inner
side of the yarn accumulating section and fixed to a distal
end of the first stator, and a second rotor fixed to the yarn
guiding member, the supporting section surrounds the
distal end of the first stator and is arranged between the
first rotor and the second stator, and is supported by the
first stator, and atleast two bearing members that enable
the yarn accumulating roller to freely swing with respect
to the first stator are arranged between the first stator
and the supporting section.

[0006] Inthe yarn accumulating device, the first driving
section is configured such that the first rotor rotates
around the first stator located on the inner side of the
yarn accumulating section. In other words, the first driving
section is a so-called outer rotor type motor. Thus, the
first stator that does not rotate even if the yarn accumu-
lating roller rotates exists on the inner side of the yarn
accumulating section. Furthermore, the yarn guiding
member is rotatably driven coaxially with the rotation axis
of the yarn accumulating roller. Therefore, the yarn ac-
cumulating roller and the yarn hooking member can be
driven independently from each other in the yarn accu-
mulating device. As a result, the rotation of the yarn guid-
ing member can be adjusted by controlling the drive of
the second driving section, and tension to be applied to
the yarn can be easily adjusted. The yarn accumulating
device has at least two bearing members that enable the
yarn accumulating roller to freely rotate with respect to
the first stator arranged between the first stator and the
supporting section. Thus, the yarn accumulating roller
can be stably rotated.

[0007] Inone embodiment, the first driving section may
be a stepping motor. The first driving section thus can be
controlled at a constant torque, and the yarn accumulat-
ing roller can be stably rotated. As a result, the yarn ac-
cumulating device can stably accumulate the yarn.
[0008] In one embodiment, the yarn accumulating de-
viceincludes a control section adapted to control the drive
of the first driving section, wherein the control section
may stop the drive of the first driving section when the
first driving section steps out. Thus, for example, the yarn
in different states can be prevented from being accumu-
lated, and the lowering of the yarn quality can be sup-
pressed.

[0009] In one embodiment, the yarn accumulating de-
vice may stop the drive of the first driving section when
the step-out of the first driving section is detected. Thus,
in the yarn accumulating device, the step-out of the first
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driving section can be more reliably detected.

[0010] In one embodiment, the second driving section
may rotate the yarn guiding member at a speed greater
than or equal to a rotation speed of the yarn accumulating
roller. The control section controls the drive of the second
driving section. When starting the winding of the yarn in
the yarn accumulating roller, time may be required until
the rotation speed of the first driving section reaches a
predetermined speed. In this case, the tension of the yarn
is low, and thus the yarn Y may be loosely wound around
the yarn accumulating roller. The rotation speed of the
yarn guiding member is set higher than the rotation speed
of the yarn accumulating roller at the start of the winding
of the yarn around the yarn accumulating roller, so that
the yarn can be wound around the yarn accumulating
roller at high speed by the yarn guiding member and the
tension can be applied to the yarn. Thus, the yarn can
be suppressed from being loosely wound around the yarn
accumulating roller.

[0011] Ayarn winding unitaccording to another aspect
of the present invention includes the above yarn accu-
mulating device; a spinning device adapted to produce
the yarn to be wound around the yarn accumulating roller
of the yarn accumulating device; and a winding device
adapted to wind the yarn pulled out from the yarn accu-
mulating roller into a package. Furthermore, the yarn
winding unit includes a unit control section adapted to
stop the operation of the spinning device when the first
driving section steps out, wherein the control section is
the unit control section.

[0012] Since the yarn winding unit includes the above
yarn accumulating device, the spun yarn can be stably
pulled out from the spinning device and the tension of
the yarn in the winding device can be adjusted to prevent
the fluctuation of the tension of the yarn in the winding
device. Therefore, the quality of the package can be im-
proved in the yarn winding unit.

[0013] In one embodiment, the yarn winding unit may
include a unit control section adapted to stop the opera-
tion of the spinning device when the first driving section
steps out. Thus, fluctuation can be suppressed from oc-
curring in the pull-out amount (pull-out speed) of the yarn
produced in the spinning device and the fluctuation can
be suppressed from occurring in the tension of the yarn
wound in the winding device. Therefore, the lowering of
the yarn quality can be suppressed.

[0014] In one embodiment, the yarn winding unit may
include a notifying section adapted to notify the step-out
of the first driving section when the first driving section
steps out. Thus, the yarn winding unit including the yarn
accumulating device in which the step-out has occurred
can be notified to the operator.

[0015] Inoneembodiment, the unitcontrol section may
control the drive of the second driving section during the
winding of the yarn in the winding device to change a
rotation speed of the yarn guiding member. When form-
ing the package in the winding device, the winding ten-
sion is set high when the winding diameter is small and
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the winding tension is set lower as the winding diameter
becomes larger to obtain a satisfactory package shape.
Therefore, the rotation of the yarn hooking member is
changed to set the tension high at the start of the winding
of the package and to set the tension low at the end of
the winding to form a satisfactory package.

[0016] A yarn winding machine according to one as-
pect of the present invention includes a plurality of the
above yarn winding units; and a setting section adapted
to carry out setting of tension of the yarn wound in the
winding device of each of the plurality of yarn winding
units.

[0017] In this yarn winding machine, the setting of the
tension of the yarn wound in the winding device of each
winding unit, that is, the setting of the second driving sec-
tion adapted to drive the yarn hooking member can be
carried out all at once in the setting section. Thus, the
tension can be easily set in the yarn winding machine.
[0018] According to the presentinvention, the yarn ac-
cumulating roller can be stably rotated.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a view illustrating a spinning machine ac-
cording to one embodiment;

FIG. 2is a side view of a spinning unit of the spinning
machine of FIG. 1; and

FIG. 3isaview llustrating a cross-sectional structure
of a yarn accumulating device;

FIG.4isaview llustrating a cross-sectional structure
taken along line IV-1V in FIG. 3; and

FIG.5is aview llustrating a configuration of the spin-
ning machine.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

[0020] Hereinafter, an embodiment of the present in-
vention will be described in detail with reference to the
accompanying drawings. The same reference numerals
are denoted on the same or corresponding elements in
the description of the drawings, and the redundant de-
scription will be omitted. The dimensional ratio of the
drawings may not necessarily match the description.
[0021] As illustrated in FIG. 1, a spinning machine
(yarn winding machine) 1 includes a plurality of spinning
units (yarn winding units) 2, a yarn joining cart 3, a first
end frame 4, a second end frame 5, and a machine con-
troller (setting section) 6.

[0022] The plurality of spinning units 2 are arranged in
aline, and each spinning unit 2 produces a spun yarn Y
and winds the spun yarn Y into a package P. The yarn
joining cart 3 performs a yarn joining operation in the
spinning unit 2 in which the spun yarn Y is cut. The first
end frame 4 accommodates an air supply source for gen-
erating a whirling airflow at each section of the spinning
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unit 2 and/or a suction source or the like for generating
a suction flow at each section of the spinning unit 2. The
second end frame 5 accommodates a motor and the like
for supplying power to each section of the spinning unit
2. The machine controller 6 controls the operation of the
entire spinning machine 1.

[0023] In the following description, on a path through
which the spun yarn Y travels (i.e., yarn path), a side on
which the spun yarn Y is produced is referred to as up-
stream and a side on which the spun yarn Y is wound is
referred to as downstream. A side on which the yarn path
is located with respect to the yarn joining cart 3 is referred
to as a front side, and a side opposite to the front side is
referred to as a back side. A work passage (not illustrat-
ed) extending in a direction in which the plurality of spin-
ning units 2 are arranged is provided on the front side of
the spinning machine 1. The operator thus can perform
operation, monitoring, and the like of each spinning unit
2 from the work passage.

[0024] As illustrated in FIGS. 1 and 2, each spinning
unit 2 includes a draft device 7, a pneumatic spinning
device 8, a yarn defect detecting section 9, a tension
sensor 10, a yarn accumulating device 11, a waxing de-
vice 12, and a winding device 13 in this order from the
upstream. These devices are directly or indirectly sup-
ported by a machine frame 14 such that the upstream is
an upper side in a machine height direction (i.e., down-
stream is a lower side in the machine height direction).

[0025] The draft device 7 drafts a fiber bundle S. The
draft device 7 includes a back roller pair 7a, a third roller
pair 7b, a middle roller pair 7d provided with an apron
belt 7c on each roller, and a front roller pair 7e in this
order from the upstream (the side from which the fiber
bundle S is supplied in the feeding path of the fiber bundle
S).

[0026] The pneumatic spinning device 8 applies twists
to the fiber bundle S drafted by the draft device 7 using
the whirling airflow to produce the spunyarn Y. The yarn
defect detecting section 9 is adapted to monitor the trav-
elling spun yarn Y between the pneumatic spinning de-
vice 8 and the yarn accumulating device 11. When the
yarn defect is detected, the yarn defect detecting section
9 transmits a yarn defect detection signal to a unit con-
troller (control section) 15. The yarn defect detecting sec-
tion 9 detects, for example, a thickness abnormality of
the spun yarn Y and/or foreign substance contained in
the spun yarn Y as the yarn defect.

[0027] The tension sensor 10 is adapted to measure
tension of the travelling spun yarn Y between the pneu-
matic spinning device 8 and the yarn accumulating de-
vice 11, and transmit a tension measurement signal to
the unit control section 15. The yarn accumulating device
11 is adapted to accumulate the travelling spun yarn Y
between the pneumatic spinning device 8 and the wind-
ing device 13. The yarn accumulating device 11 has a
function of stably pulling out the spun yarn Y from the
pneumatic spinning device 8, a function of accumulating
the spun yarn Y fed from the pneumatic spinning device
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8 to prevent the spun yarn Y from slackening during the
yarn joining operation by the yarn joining cart 3 or the
like, and a function of adjusting the tension of the spun
yarn Y at the winding device 13 to prevent a fluctuation
in the tension of the spun yarn Y at the winding device
13 from being transmitted towards the pneumatic spin-
ning device 8.

[0028] The waxing device 12 is adapted to apply wax
to the travelling spun yarn Y between the yarn accumu-
lating device 11 and the winding device 13. The unit con-
trol section 15 is provided for each spinning unit 2, and
is adapted to control an operation of the spinning unit 2.
The unit control section 15 is controlled by the machine
controller 6.

[0029] The winding device 13 is adapted to wind the
spun yarn Y produced by the pneumatic spinning device
8 to form the package P. The winding device 13 includes
acradle arm 21, awinding drum 22, and a traverse device
23. The cradle arm 21 is swingably supported by a sup-
porting shaft 24, and causes a surface of the rotatably
supported bobbin B or a surface of the package P to
make contact with a surface of the winding drum 22 at
an appropriate pressure. The winding drum 22 is driven
by an electric motor (notillustrated) provided in each spin-
ning unit 2 to rotate the bobbin B or the package P making
contact with the winding drum 22. The traverse device
23 is driven by a shaft 25 shared among the plurality of
spinning units 2, and traverses the spun yarn Y over a
prescribed width with respect to the rotating bobbin B or
the package P.

[0030] The yarn joining cart 3 travels to the spinning
unit 2 in which the spunyarn Y is disconnected to perform
the yarn joining operation in the target spinning unit 2.
The yarn joining cart 3 includes a splicer 26, a suction
pipe 27, and a suction mouth 28. The suction pipe 27 is
swingably supported by a supporting shaft 31, and is
adapted to suck and catch a yarn end of the spun yarn
Y from the pneumatic spinning device 8 to guide the yarn
end to the splicer 26. The suction mouth 28 is swingably
supported by a supporting shaft 32, and is adapted to
suck and catch a yarn end of the spun yarn Y from the
winding device 13 to guide the yarn end to the splicer 26.
The splicer 26 joins the guided yarn ends.

[0031] A touch panel display (notifying section) D is
connected to the machine controller 6. The touch panel
display D displays information related to various types of
settings of the spinning machine 1 and information relat-
ed to an operation state of the spinning machine 1, and
receives an input from the operator. The touch panel dis-
play D functions as adisplay section and an input section.
The touch panel display D displays a display screen
based on display information output from the machine
controller 6. The touch panel display D outputs operation
information to the machine controller 6 when the display
screen is operated by the operator.

[0032] The yarn accumulating device 11 described
above will be described more specifically. As illustrated
in FIGS. 3 and 4, the yarn accumulating device 11 in-



7 EP 2 966 020 A1 8

cludes a yarn accumulating roller 40, a first motor (first
driving section) 50, a yarn hooking member (yarn guiding
member) 60, and a second motor (second driving sec-
tion) 70.

[0033] The yarn accumulating roller 40 includes a yarn
accumulating section 41 and a supporting section 42.
The spun yarn Y is wound around an outer peripheral
surface of the yarn accumulating section 41. The yarn
accumulating section 41 has a substantially cylindrical
shape, and has a basal end portion 41a on a winding
start side of the spun yarn Y and a distal end portion 41b
on a side from which the spun yarn Y is unwound. The
basal end portion 41a includes a basal end tapered por-
tion 43. The basal end tapered portion 43 is formed such
that the outer diameter becomes greater from the basal
end portion 41a towards the upstream. The distal end
portion 41b includes a distal end tapered portion 44. The
distal end tapered portion 44 is formed such that the outer
diameter becomes greater from the distal end portion
41b towards the downstream. In the present embodi-
ment, for example, the outer peripheral surface of the
portion between the basal end portion 41a and the distal
end portion 41b has the same diameter, as illustrated in
FIG. 3, for example. However, the outer peripheral sur-
face of the relevant portion may be provided with a sur-
face having at least one tapered angle. A slit and the like
may be formed on the surface of the yarn accumulating
section 41.

[0034] As illustrated in FIG. 3, the supporting section
42 is arranged on the inner side of the yarn accumulating
section 41. The supporting section 42 is located at a sub-
stantially central part in the rotation axis direction (here-
inafter, simply referred to as rotation axis direction) of the
yarn accumulating section 41, and projects further to-
wards the inner side than an inner surface 41s of the yarn
accumulating section 41. Thus, the yarn accumulating
roller 40 has a substantially H-shaped cross-section
along the rotation axis direction. The supporting section
42 is provided with a circular hole 42h. The center of the
hole 42h coincides with the rotation axis of the yarn ac-
cumulating roller 40. A first hollow region A1 close to the
basal end portion 41a and a second hollow region A2
close to the distal end portion 41b are partitioned inside
the yarn accumulating section 41 by the supporting sec-
tion 42. The supporting section 42 is supported by a first
stator 51, to be described later.

[0035] The firstmotor 50 rotates the yarn accumulating
roller 40. The first motor 50 is an outer rotor type stepping
motor. The first motor 50 is arranged on the inner side
of the yarn accumulating section 41. Specifically, the first
motor 50 is arranged in the first region A1. The first motor
50 includes a first stator 51, a first stator 52, a first rotor
53, and a first rotor 54.

[0036] The first stator 51 has a cylindrical shape, and
is arranged so as to extend along the rotation axis direc-
tion and to be coaxial with the rotation axis. The basal
end portion of the first stator 51 is fixed to a base section
BS. The base section BS is fixed to the machine frame
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14. The distal end portion of the first stator 51 is located
in the hole 42h of the supporting section 42. Two bearing
members 55 and 56 are arranged between the first stator
51 and the supporting section 42. The bearing members
55 and 56 are arranged with a predetermined interval in
the rotation axis direction. A bearing, a bush, or the like,
for example, can be used as the bearing members 55
and 56. The yarn accumulating section 41 is rotatably
arranged with respect to the first stator 51 by the bearing
members 55 and 56. A flyer shaft 61, to be described
later, is inserted to a hollow portion 51h of the first stator
51.

[0037] The first stator 52 has a cylindrical shape, and
is arranged to surround the outer periphery of the first
stator 51. The first stator 52 is shorter than the first stator
51 in the rotation axis direction. The basal end portion of
the first stator 52 is fixed to the base section BS. The first
stator 52 may be fixed to the first stator 51. In other words,
the first stator 52 merely needs to be fixed to at least one
ofthe base section BS and thefirst stator51. Asillustrated
in FIG. 4, bumps 52a are continuously formed along the
peripheral direction on the outer peripheral surface of the
first stator 52. A coil (not illustrated) is wound around the
first stator 52. The coil is electrically connected to a motor
driver 16 illustrated in FIG. 5.

[0038] The first rotor 53 is, for example, a permanent
magnet, and has a cylindrical shape. The first rotor 53 is
arranged at a position surrounding the first stator 51 and
the first stator 52, that is, in a region including the basal
end portion 41a. The first rotor 53 is fixed to the inner
surface 41s of the yarn accumulating section 41.
[0039] The first rotor 54 has a cylindrical shape, and
is fixed to the inner side of the first rotor 53. Bumps 54a
are continuously formed along the peripheral direction
on the inner peripheral surface of the first rotor 54. The
bumps 54a (the inner peripheral surface) of the first rotor
54 face the bumps 52a (the outer peripheral surface) of
the first stator 52 at predetermined intervals. The first
rotor 54 is made from a material different from the first
rotor 53. The material of the first rotor 54 is preferably a
material that can be easily processed when forming the
bumps 54a.

[0040] The yarn hooking member 60 is arranged on a
side (region including the distal end portion 41b) close
to the winding device 13 with respect to the yarn accu-
mulating roller 40, and is rotatable with respect to the
yarn accumulating roller 40. The yarn hooking member
60 hooks the spun yarn Y, and winds the yarn Y around
the yarn accumulating roller 40. The yarn hooking mem-
ber 60 includes a flyer shaft 61 and a flyer 62.

[0041] The flyer shaft 61 extends along the rotation
axis direction. The rotation axis of the flyer shaft 61 is
coaxial with the rotation axis of the yarn accumulating
section 41. FIG. 3iillustrates a structure in which the flyer
shaft 61 extends to the basal end portion of the first stator
51, but the flyer shaft 61 may not extend to the basal end
portion of the first stator 51. The flyer 62 is fixed to a distal
end of the flyer shaft 61, and is curved to hook the spun
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yarn'Y.

[0042] The second motor 70 rotates the yarn hooking
member 60. The second motor 70 is, for example, a
brushless motor. The second motor 70 is arranged on
the inner side of the yarn accumulating section 41. Spe-
cifically, the second motor 70 is arranged in the second
region A2 on the inner side of the yarn accumulating sec-
tion 41. The second motor 70 includes a second stator
71 and a second rotor 72. The second motor 70 is driven
independently from the first motor 50.

[0043] The second stator 71 is fixed to the distal end
of the first stator 51 of the first motor 50. The second
stator 71 has a cylindrical shape. The second stator 71
is provided with a hole 71h through which the flyer shaft
61 is inserted. The center of the hole 71h coincides with
the rotation axis of the yarn accumulating roller 40. A coll
(not illustrated) is wound around the second stator 71.
The coil is electrically connected to the motor driver 16
through the hollow portion 51h of the first stator 51.
[0044] Bearing members 73 and 74 are arranged be-
tween the second stator 71 and the flyer shaft 61. A bear-
ing, a bush, or the like, for example, can be used as the
bearing members 73 and 74. The bearing members 73
and 74 are arranged with a predetermined interval in the
rotation axis direction.

[0045] The second rotor 72 is fixed to the flyer shaft
61. The second rotor 72 is located in the hole 71h of the
second stator 71, and is arranged between the two bear-
ing members 73 and 74. The outer peripheral surface of
the second rotor 72 faces the inner peripheral surface of
the second stator 71 with a predetermined interval ther-
ebetween. The flyer shaft 61 (the yarn hooking member
60) rotates by the rotation of the second rotor 72.
[0046] The drive of the first motor 50 having the con-
figuration described above is controlled by the motor driv-
er 16 receiving a pulse signal output from the unit control
section 15. The motor driver 16 may be arranged for each
spinning unit 2, may be incorporated in the unit control
section 15, or may be incorporated in the machine con-
troller 6. In the present embodiment, the motor driver 16
is arranged for each spinning unit 2. The motor driver
controls the drive of the first motor 50 based on the pulse
signal output from the unit control section 15. The amount
of current to be flown through the coil, the direction of the
current, the timing, and the like are set for the pulse signal.
[0047] The setting of the pulse signal output from the
unit control section 15, that is, the drive setting of the first
motor 50 can be made by the operation of the touch panel
display D. When the information associated with the drive
of the first motor 50 is input in the touch panel display D,
the setting is made in the machine controller 6 thus gen-
erating the setting information, and the setting informa-
tionis output to the unit control section 15. The unit control
section 15 outputs the pulse signal to the motor driver 16
based on the setting information. When current is sup-
plied from the motor driver 16 to the coil based on the
pulse signal output from the unit control section 15, the
first motor 50 rotates the first rotor 53 and the first rotor
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54. The yarn accumulating section 41 (the yarn accumu-
lating roller 40) fixed to the first rotor 53 thereby rotates.
[0048] The first motor 50, for example, may step out
when a load greater than or equal to the threshold value
set in advance is applied, or when a sudden speed
change occurs. The unit control section 15 can detect
the step-out of the first motor 50. In other words, the unit
control section 15 has a function of a step-out detecting
section adapted to detect the step-out of the first motor
50. The unit control section 15, for example, monitors the
synchronization of the pulse signal and the rotation of
the first motor 50, and detects the step-out of the first
motor 50 when detecting that the pulse signal and the
rotation of the first motor 50 are not synchronized. When
detecting the step-out of the first motor 50, the unit control
section 15 stops the operation of the yarn accumulating
device 11 and also stops the operation of the pneumatic
spinning device 8, and outputs a step-out detection signal
to the machine controller 6. Upon receiving the step-out
detection signal, the machine controller 6 displays, for
example, a text indicating occurrence of the step-out on
the touch panel display D. The notification of the occur-
rence of the step-out may be made through other means
(buzzer, lamp, or the like)

[0049] The drive of the second motor 70 is controlled
by the motor driver 16 receiving a pulse signal output
from the unit control section 15. The motor driver controls
the drive of the second motor 70 based on the drive signal
output from the unit control section 15. The amount of
current flown through the coil, the direction of the current,
the timing, and the like are set for the drive signal. The
setting of the drive signal output from the unit control
section 15, that is, the drive setting of the second motor
70 can be made by the operation of the touch panel dis-
play D. When the information associated with the drive
of the second motor 70 is input in the touch panel display
D, the setting is made in the machine controller 6 thus
generating the setting information, and the setting infor-
mation is output to the unit control section 15. The unit
control section 15 outputs the drive signal to the motor
driver 16 based on the setting information. Only one mo-
tor driver 16 is described in FIG. 5, but the motor driver
16 is actually arranged in each of the first motor 50 and
the second motor 70. According to such a configuration,
the first motor 50 and the second motor 70 can be rotated
at different rotation numbers.

[0050] When current is supplied from the motor driver
16 to the coil based on the drive signal output from the
unit control section 15, the second motor 70 rotates the
second rotor 72. The flyer shaft 61 (the yarn hooking
member 60) fixed to the second rotor 72 thereby rotates.
The second motor 70 rotates in the same direction as
the rotating direction of the first motor 50 and relatively
rotates with respect to the rotation of the first motor 50.
The second motor 70 is rotatable at the rotation speed
higher than the first motor 50. In other words, the yarn
hooking member 60 can be rotated faster than the yarn
accumulating roller 40.
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[0051] Next, a description will be made on the opera-
tion of the yarn accumulating device 11. In the spinning
unit 2, when the normal operation of producing the spun
yarn Y and winding the spun yarn Y into the package P
is carried out, the unit control section 15 controls the first
motor 50 and the second motor 70 such that the yarn
accumulating roller 40 rotates at a substantially constant
rotation speed and the yarn hooking member 60 rotates
in the same direction and at the same rotation speed as
the yarn accumulating roller 40. The yarn hooking mem-
ber 60 that rotates while hooking the spun yarn'Y thereby
winds the spun yarn Y around the rotating yarn accumu-
lating roller 40.

[0052] When the tension of the spun yarn Y on the
downstream of the yarn accumulating device 11 be-
comes high under a state where the spunyarn Y is wound
around the yarn accumulating roller 40, the unit control
section 15 controls the second motor 70 such that the
yarn hooking member 60 relatively rotates with respect
to the yarn accumulating roller 40. The spun yarn Y is
thereby unwound from the yarn accumulating roller 40.
When the tension of the spun yarn Y on the downstream
of the yarn accumulating device 11 becomes low, the
unit control section 15 controls the second motor 70 such
that the yarn hooking member 60 rotates in the same
direction as the yarn accumulating roller 40 and at the
same rotation speed as the yarn accumulating roller 40.
The spun yarn Y is thereby wound around the yarn ac-
cumulating roller 40.

[0053] When starting the accumulation of the spun
yarn Y inthe yarn accumulating device 11, the unit control
section 15 controls the first motor 50 and the second
motor 70 so as to start the rotation of the yarn accumu-
lating roller 40 and to start the rotation of the yarn hooking
member 60. In this case, the unit control section 15 con-
trols the first motor 50 and the second motor 70 such that
the rotation speed of the yarn hooking member 60 be-
comes higher than the rotation speed of the yarn accu-
mulating roller 40. The spun yarn Y is thereby wound
around the outer peripheral surface of the yarn accumu-
lating roller 40 while applying tension on the spunyarn'Y.
[0054] The unitcontrol section 15 may control the drive
of the second motor 70 according to the winding amount
of the spun yarn Y wound into the package P. For exam-
ple, the unit control section 15 may control the second
motor 70 such that the yarn hooking member 60 rotates
at a first speed at the start of formation of the package P
by winding the spun yarn Y around the bobbin B, that is,
at the start of winding of the spun yarn Y, and control the
second motor 70 such that the yarn hooking member 60
rotates at a second speed lower than the first speed at
the end of formation of the package P, that is, at the end
of winding of the spun yarn Y. In other words, the unit
control section 15 may control the drive of the second
motor 70 such that the tension at the start of the winding
of the package P becomes high and the tension at the
end of the winding becomes low.

[0055] As described above, in the yarn accumulating
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device 11 of the present embodiment, the first motor 50
is configured such that the first rotor 53 rotates around
the first stator 51 located on the inner side of the yarn
accumulating section 41. In other words, the first motor
50 is a so-called outer rotor type motor. Thus, the first
stator 51, which does not rotate even if the yarn accu-
mulating roller 40 rotates, exists on the inner side of the
yarn accumulating section 41. The second stator 71 is
fixed at the distal end of the first stator 51 arranged so
as to extend in the rotation axis direction of the yarn ac-
cumulating roller 40 and to be coaxial with the rotation
axis, such that the yarn hooking member 60 can be driven
coaxially with the rotation axis of the yarn accumulating
roller 40. Therefore, the yarn accumulating roller 40 and
the yarn hooking member 60 can be drivenindependently
from each other. More specifically, the first stator 51 has
a cylindrical shape, and the cylindrical central shaft is
arranged so as to overlap the rotation axis of the yarn
accumulating roller 40.

[0056] In the present embodiment, the yarn accumu-
lating device 11 has two bearing members 55 and 56,
which enable the yarn accumulating roller 40 to freely
rotate with respect to thefirst stator 51, arranged between
the first stator 51 and the supporting section 42. Thus,
the yarn accumulating roller 40 can be stably rotated. If
one bearing member is arranged between the supporting
section 42 of the yarn accumulating section 41 and the
first stator 51, and one bearing member is arranged on
the basal end portion 41a side of the yarn accumulating
section 41, a structure adapted to support the bearing
member arranged on the basal end portion 41a side is
required. As a result, the structure on the basal end por-
tion 41a side becomes complex and the space is closed,
and hence the heat may be enclosed in the yarn accu-
mulating roller 40. In the present embodiment, since the
basal end portion 41a side of the yarn accumulating sec-
tion 41 is opened, the heat radiating performance is im-
proved.

[0057] In the present embodiment, the first motor 50
is a stepping motor. The first motor 50 can be controlled
at a constant torque, so that the yarn accumulating roller
40 can be stably rotated. As a result, the spun yarn Y
can be stably accumulated in the spinning machine 1
including the yarn accumulating device 11.

[0058] In the present embodiment, the first motor 50
is assumed as the stepping motor, and thus the first motor
50 may step out. When detecting the step-out of the first
motor 50, the unit control section 15 stops the operation
of the yarn accumulating device 11 and also stops the
operation of the pneumatic spinning device 8. Thus, for
example, the spun yarnY in faulty states can be prevent-
ed from being accumulated in the yarn accumulating de-
vice 11, and the lowering of the quality of the spun yarn
Y can be suppressed. When the step-out of the first motor
50 is detected, thisis displayed on the touch panel display
D, andthe spinning unit 2 including the yarn accumulating
device 11 in which the step-out has occurred can be no-
tified to the operator.
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[0059] In the present embodiment, the setting of the
tension to be applied to the spun yarn'Y by the yarn hook-
ing member 60 in the yarn accumulating device 11 ar-
ranged in each spinning unit 2, that is, the drive setting
of the second motor 70 can be carried out all at once by
the operation of the touch panel display D. Therefore,
the setting operation of the tension can be easily carried
out in the yarn accumulating device 11 of the present
embodiment.

[0060] When starting the winding of the spunyarnY in
the yarn accumulating roller 40, time may be required
until the rotation speed of the first motor 50 reaches a
predetermined speed. In this case, the tension of the
spun yarn Y is low (zero tension), and the spun yarn Y
may be loosely wound around the yarn accumulating roll-
er 40. In the present embodiment, the first motor 50 and
the second motor 70 can be independently driven, and
thus the rotation speed of the yarn hooking member 60
can be set higher than the rotation speed of the yarn
accumulating roller 40 at the start of the winding of the
spun yarn Y around the yarn accumulating roller 40.
Thus, the spun yarn Y can be wound around the yarn
accumulating roller 40 at high speed by the yarn hooking
member 60, and the tension can be applied to the spun
yarn Y. The yarn accumulating device 11 thus can reduce
the return time from zero tension, and suppress the spun
yarn Y from being loosely wound around the yarn accu-
mulating roller 40.

[0061] In the present embodiment, the tension of the
spun yarn Y wound into the package P in the winding
device 13 can be changed (adjusted) by the rotation
speed of the yarn hooking member 60. When forming
the package P in the winding device 13, the winding ten-
sion is set high when the winding diameter is small and
the winding tension is set lower as the winding diameter
becomes larger to obtain a satisfactory package shape.
Therefore, the rotation of the yarn hooking member 60
is changed to set the tension high at the start of the wind-
ing of the package P and to set the tension low at the
end of the winding to form a satisfactory package P.
[0062] In the present embodiment, the first motor 50
and the second motor 70 are located on the inner side
of the yarn accumulating section 41. Thus, the yarn ac-
cumulating roller 40 can be made small. As a result, the
yarn accumulating roller 40 can be arranged in a narrow
space and the like, for example.

[0063] The present invention is not limited to the em-
bodiment described above. For example, in the embod-
iment described above, a mode in which the first motor
50 includes the first stator 51 and the first stator 52 as
the first stator has been described by way of example.
However, at least one first stator merely needs to be ar-
ranged. Similarly, a mode in which the first motor 50 in-
cludes the first rotor 53 and the first rotor 54 as the first
rotor has been described by way of example. However,
at least one first rotor merely needs to be arranged.
[0064] Inthe embodiment described above, a mode in
which the first stator 51 has a hollow cylindrical shape
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has been described by way of example, but the first stator
51 may have a circular column shape. In this case, the
flyer shaft 61 merely needs to have a length that can be
accommodated in the second stator 71.

[0065] Inthe embodiment described above, a mode in
which the supporting section 42 is arranged substantially
at the central partin the rotation axis direction in the yarn
accumulating section 41 has been described by way of
example, but the position of the supporting section 42 is
not limited thereto. The supporting section 42 may be
arranged closer to the basal end portion 41a of the yarn
accumulating section 41 or may be arranged closer to
the distal end portion 41b.

[0066] In the embodiment described above, the con-
figuration in which the unit control section 15 controls the
drive of the first motor 50 and the second motor 70 and
detects the step-out of the first motor 50 has been de-
scribed by way of example. The control section adapted
to control the drive of the first motor 50 and the second
motor 70 and the detecting section adapted to detect the
step-out of the first motor 50 may be arranged independ-
ently from the unit control section 15 as one configuration
of the yarn accumulating device 11.

[0067] Inthe embodiment described above, a mode in
which the second motor 70 is the brushless motor has
been described by way of example, but the second motor
70 may be another motor type.

[0068] Inthe embodiment described above, a mode in
which the unit control section 15 functions as a step-out
detecting section has been described by way of example,
but the step-out detecting section may be arranged in-
dependently from the unit control section 15. The step-
out of the first motor 50 may be detected by the yarn
defect detecting section 9. When the first motor 50 steps
out, the thickness and the like of the spun yarn Y pulled
out from the yarn accumulating roller 40 change. Thus,
the step-out of the firstmotor 50 can be indirectly detected
by the yarn defect detecting section 9.

[0069] Inthe embodiment described above, a mode of
starting the winding of the spun yarn Y around the yarn
accumulating roller 40 with the start of the rotation of the
first motor 50 has been described by way of example.
However, when the rotation speed of the yarn accumu-
lating roller 40 reaches a predetermined speed, the spin-
ning of the spun yarn Y may be started in the pneumatic
spinning device 8 to wind the spun yarn Y around the
yarn accumulating roller 40.

[0070] Inaddition to the embodiment described above,
an encoder adapted to monitor the rotation state of the
second motor 70 may be arranged. A highly accurate
rotation control of the yarn hooking member 60 can be
carried out by arranging the encoder.

[0071] In the embodiment described above, the spin-
ning machine 1 is described as the yarn winding machine
by way of example, but the yarn winding machine may
be an automatic winder or the like.
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Claims

1.

A yarn accumulating device (11) comprising:

a yarn accumulating roller (40) around which a
yarn is wound;

a yarn guiding member (60) rotatable with re-
spect to the yarn accumulating roller (40);

a first driving section (50) adapted to rotatably
drive the yarn accumulating roller (40); and

a second driving section (70) adapted to rotat-
ably drive the yarn guiding member (60),
wherein the yarn accumulating roller (40) in-
cludes

a yarn accumulating section (41) around which
the yarn is wound, and

a supporting section (42) arranged on an inner
side of the yarn accumulating section (41),

the first driving section (50) includes

a first stator (51) located on the inner side of the
yarn accumulating section (41) and arranged so
as to extend along a rotation axis direction of
the yarn accumulating roller (40) and to be co-
axial with a rotation axis, and

a first rotor (53) fixed on the inner side of the
yarn accumulating section (41) at a position sur-
rounding the first stator (51),characterized in
that

the second driving section (70) includes

a second stator (71) located on the inner side of
the yarn accumulating section (41) and fixed to
a distal end of the first stator (51), and

a second rotor (72) fixed to the yarn guiding
member (60),

the supporting section (42) surrounds the distal
end of the first stator (51) and is arranged be-
tween the first rotor (53) and the second stator
(71), and is supported by the first stator (51), and
at least two bearing members (55, 56) that en-
able the yarn accumulating roller (40) to freely
rotate with respect to the first stator (51) are ar-
ranged between the first stator (51) and the sup-
porting section (42).

The yarn accumulating device (11) according to
claim 1, characterized in that the first driving sec-
tion (50) is a stepping motor.

The yarn accumulating device (11) according to
claim 2, further characterized by

a control section (15) adapted to control drive of the
first driving section (50),

wherein the control section (15) stops the drive of
the first driving section (50) when the first driving
section (50) steps out.

The yarn accumulating device (11) according to
claim 3, characterized in that the control section
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8.

10.

1.

(15) stops the drive of the first driving section (50)
when the step-out of the first driving section (50) is
detected.

The yarn accumulating device (11) according to any
one of claims 1 to 4, characterized in that the sec-
ond driving section (70) rotates the yarn guiding
member (60) at a speed greater than or equal to a
rotation speed of the yarn accumulating roller (40).

The yarn accumulating device (11) according to
claim 3 or 4, characterized in that the control sec-
tion (15) controls drive of the second driving section
(70).

A yarn winding unit (2) comprising:

the yarn accumulating device (11) according to
any one of claims 1 to 6;

a spinning device (8) adapted to produce the
yarn to be wound around the yarn accumulating
roller (40) of the yarn accumulating device (11);
and

a winding device (13) adapted to wind the yarn
pulled out from the yarn accumulating roller (40)
into a package.

A yarn winding unit (2) comprising:

the yarn accumulating device (11) according to
any one of claims 3, 4, or 6;

a spinning device (8) adapted to produce the
yarn to be wound around the yarn accumulating
roller (40) of the yarn accumulating device (11);
a winding device (13) adapted to wind the yarn
pulled out from the yarn accumulating roller (40)
into a package; and

a unit control section (15) adapted to stop an
operation of the spinning device (8) when the
first driving section (50) steps out,

wherein the control section (15) is the unit con-
trol section (15).

The yarn winding unit (2) according to claim 7 or 8,
further comprising:

a notifying section (D) adapted to notify the step-
out of the first driving section (50) when the first
driving section (50) steps out.

The yarn winding unit (2) according to claim 8, where-
in the unit control section (15) controls the drive of
the second driving section (70) during the winding
of the yarn in the winding device (13) to change a
rotation speed of the yarn guiding member (60).

A yarn winding machine (1) comprising:
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a plurality of yarn winding units (2) according to
any one of claims 6 to 10; and

a setting section (6) adapted to carry out setting
of tension of the yarn wound in the winding de-
vice (13) of each of the yarn winding units (2).
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