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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a yarn winding
device including a winding unit in which a yarn accumu-
lating device is arranged between a yarn supplying sec-
tion and a winding section, and a package rotation stop-
ping method implemented in the yarn winding device.

2. Description of the Related Art

[0002] A yarn winding device including a winding unit
that pulls a yarn from a yarn supplying section and winds
the yarn on a winding section to form a package is known
in the art. In such a yarn winding device, for example, as
disclosed in Japanese Patent Application Laid-Open No.
2016-47764, a yarn accumulating device for temporarily
accumulating a yarn is arranged between a yarn supply-
ing section and a winding section of the winding unit. In
the yarn winding device having the yarn accumulating
device, when doffing with a doffing device a package in
which the winding has been completed, rotation of the
package is stopped while the yarn is still continuous be-
tween the package and the yarn accumulating device.
Then, the yarn between the package and the yarn accu-
mulating device is cut with a clamp cutter of the doffing
device, and formation of a new package is performed
after the yarn from the yarn accumulating device is fixed
to a new winding tube.

[0003] The clamp cutter of the doffing device is at-
tached to an arm that can be moved by a certain extent
by way of expansion, contraction, and pivoting; however,
the range in which the clamp cutter can hold or cut the
yarn is limited. In a configuration in which the yarn is
traversed by a traversing drum on an outer peripheral
surface of which a traversing groove has been formed,
because where in the traversing groove the yarn is cannot
be grasped, a stopping position of the yarn in the travers-
ing areawhenthe traversing drumis stopped varies every
time. If the stopping position of the yarn is out of the range
in which the clamp cutter can hold and cut the yarn, the
doffing cannot be performed.

[0004] Conventionally, a dedicated positioning mem-
ber that can position the yarn at a position where the
clamp cutter can cut and hold the yarn is provided.
[0005] The positioning member has a width that is
slightly longer than a traversing width. By traversing the
yarn in a state in which the positioning memberis pressed
on the yarn between the package and the yarn accumu-
lating device, the yarn is introduced into a notch formed
on a surface of the positioning member. That is, the po-
sitioning of the yarn is performed by introducing the yarn
into the notch of the positioning member.
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SUMMARY OF THE INVENTION

[0006] It is an object of the present invention improve
the production efficiency of a package in a yarn winding
device including a winding unit in which a yarn accumu-
lating device is arranged between a yarn supplying sec-
tion and a winding section.

[0007] This object is achieved by the apparatus and
method as defined in the independent claims.

[0008] In the above described, conventional position-
ing method, extra time is required in the doffing to move
the positioning member to press on the yarn and then
traverse the yarn. Therefore, longer time is required for
the doffing, and the production efficiency of the package
decreases.

[0009] According to one aspect of the present inven-
tion, a yarn winding device includes a winding unit that
pulls a yarn from a yarn supplying section and winds the
yarn on a winding tub in a winding section to form a pack-
age; and a doffing device that doffs from the winding unit
apackage in which the winding has been completed. The
winding unitincludes a traversing drum that rotates while
being in contact with the package and traverses the yarn
while rotating the package; a yarn accumulating device
arranged between the yarn supplying section and the
winding section in a yarn travelling direction for tempo-
rarily accumulating the yarn; a yarn detecting section ca-
pable of detecting the yarn traversed by the traversing
drum; and a controlling section that controls the travers-
ing drum. The doffing device includes a yarn holding and
cutting section capable of holding and cutting the yarn
when the yarn between the package and the yarn accu-
mulating device is at a predetermined position in a tra-
versing area. The controlling section controls, when the
winding of the yarn is completed, a rotation of the tra-
versing drum based on an output of the yarn detecting
section such that, when the yarn between the package
and the yarn accumulating device is continuous, to stop
the rotation of the package so that the yarn between the
package and the yarn accumulating device stops at the
predetermined position.

[0010] According to another aspect of the present in-
vention, a package rotation stopping method for stopping
rotation of a package is implemented in a yarn winding
device. The yarn winding device includes a winding unit
that, after temporarily accumulating a yarn pulled from a
yarn supplying section in a yarn accumulating device,
forms a package by winding the yarn on a winding tube
while traversing the yarn with a traversing drum that ro-
tates while being in contact with the package; and a doff-
ing device that doffs from the winding unit a package in
which the winding has been completed and including a
yarn holding and cutting section capable of holding and
cutting the yarn when the yarn between the package and
the yarn accumulating device is at a predetermined po-
sition in a traversing area. The package rotation stopping
method includes a decelerating step of decelerating,
when the winding of the yarn is completed, the traversing
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drum while the yarn between the package and the yarn
accumulating device is continuous thereby decelerating
the package; a yarn detecting step of detecting the yarn
traversed by the traversing drum; and a yarn positioning
step of controlling the traversing drum based on a detec-
tion result of the yarn obtained at the yarn detecting step
to stop the rotation of the package so that the yarn be-
tween the package and the yarn accumulating device
stops at the predetermined position.

[0011] According to still another aspect of the present
invention, a yarn winding device includes a winding unit
that pulls a yarn from a yarn supplying section and winds
the yarn on a winding tube in a winding section to form
a package; and a doffing device that doffs from the wind-
ing unit a package in which the winding has been com-
pleted. The winding unit includes a traversing drum that
rotates while being in contact with the package and
traverses the yarn while rotating the package; and a yarn
accumulating device arranged between the yarn supply-
ing section and the winding section in a yarn travelling
direction for temporarily accumulating the yarn. The
winding unit, when the winding of the yarn is completed,
stops the rotation of the package while the yarn between
the package and the yarn accumulating device is contin-
uous. The doffing device includes a yarn holding and
cutting section capable of holding and cutting the yarn
between the package and the yarn accumulating device;
and an introducing mechanism arranged integrally with
the yarn holding and cutting section and that introduces
into the yarn holding and cutting section the yarn present
in a traversing area between the package and the yarn
accumulating device.

[0012] In the above yarn winding device, when the
winding of the yarn is completed, the traversing drum is
controlled based on the output of the yarn detecting sec-
tion to stop the rotation of the package so that the yarn
between the package and the yarn accumulating device
stops at the predetermined position at which the yarn
holding and cutting section of the doffing device can hold
and cut the yarn. Therefore, the positioning member
needs not be moved as in the conventional technique,
so that the yarn holding and cutting section can be op-
erated quickly after the package has stopped. As aresult,
the time required for the doffing can be shortened so that
the production efficiency of the package can be im-
proved.

[0013] Inthe above yarnwinding device, itis preferable
that the controlling section controls the traversing drum
while decelerating the traversing drum, and directly stops
the rotation of the traversing drum so that the yarn be-
tween the package and the yarn accumulating device
stops at the predetermined position.

[0014] In such acontrol, when the rotation of the pack-
age in which the winding has been completed is decel-
erated andfinally stopped, the yarn between the package
and the yarn accumulating device stops at the predeter-
mined position. Therefore, the yarn between the package
and the yarn accumulating device can be held and cut
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by moving the yarn holding and cutting section relatively
quickly so that the time required for the doffing can be
further shortened.

[0015] Inthe above yarnwindingdevice, the controlling
section, after stopping the rotation of the traversing drum
once, can rotate the traversing drum for a predetermined
amount so that the yarn between the package and the
yarn accumulating device stops at the predetermined po-
sition.

[0016] By rotating the traversing drum only for the pre-
determined amount from the stopped state thereof, when
stopping the yarn between the package and the yarn ac-
cumulating device at the predetermined position, the con-
trol of the traversing drum can be avoided from becoming
complicated and the yarn can be stopped precisely at
the predetermined position.

[0017] Inthe aboveyarnwinding device, itis preferable
that the yarn winding device further includes a guiding
member arranged upstream of the traversing drum but
downstream of the yarn accumulating device in the yarn
travelling direction for enclosing the yarn traversed by
the traversing drum, and the yarn detecting section is
arranged in the guiding member.

[0018] In such a configuration, the yarn detecting sec-
tion can be arranged near the yarn without interfering
with the yarn.

[0019] According to another aspect of the present in-
vention, a package rotation stopping method for stopping
rotation of a package is implemented in a yarn winding
device. The yarn winding device includes a winding unit
that, after temporarily accumulating a yarn pulled from a
yarn supplying section in a yarn accumulating device,
forms a package by winding the yarn on a winding tube
while traversing the yarn with a traversing drum that ro-
tates while being in contact with the package; and a doff-
ing device that doffs from the winding unit a package in
which the winding has been completed and including a
yarn holding and cutting section capable of holding and
cutting the yarn when the yarn between the package and
the yarn accumulating device is at a predetermined po-
sition in a traversing area. The package rotation stopping
method includes a decelerating step of decelerating,
when the winding of the yarn is completed, the traversing
drum while the yarn between the package and the yarn
accumulating device is continuous thereby decelerating
the package; a yarn detecting step of detecting the yarn
traversed by the traversing drum; and a yarn positioning
step of controlling the traversing drum based on a detec-
tion result of the yarn obtained at the yarn detecting step
to stop the rotation of the package so that the yarn be-
tween the package and the yarn accumulating device
stops at the predetermined position.

[0020] Inthe above package rotation stopping method,
when the winding of the yarn is completed, the traversing
drum is controlled based on the detection result of the
yarn obtained at the yarn detecting step to stop the rota-
tion of the package so that the yarn between the package
and the yarn accumulating device stops at the predeter-
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mined position at which the yarn holding and cutting sec-
tion of the doffing device can hold and cutthe yarn. There-
fore, the positioning member needs not be moved as in
the conventional technique, so that the yarn holding and
cutting section can be operated quickly after the package
has stopped. As aresult, the time required for the doffing
can be shortened so that the production efficiency of the
package can be improved.

[0021] Intheabove package rotation stopping method,
it is preferable that the yarn detecting step is performed
during the decelerating step.

[0022] By performing the yarn detecting step during
the decelerating step, it is not necessary to traverse the
yarn only to perform the yarn detecting step so that the
rotation of the package can be stopped quickly.

[0023] Intheabove package rotation stopping method,
itis preferable that the yarn positioning step is performed
at the end of the decelerating step so that when the de-
celerating step is completed, the rotation of the package
is stopped in a state in which the yarn between the pack-
age and the yarn accumulating device is at the predeter-
mined position.

[0024] In such a control, when the rotation of the pack-
age in which the winding has been completed is decel-
erated andfinally stopped, the yarn between the package
and the yarn accumulating device stops at the predeter-
mined position. Therefore, the yarn between the package
and the yarn accumulating device can be held and cut
by moving the yarn holding and cutting section relatively
quickly so that the time required for the doffing can be
further shortened.

[0025] Inthe above package rotation stopping method,
itis preferable that the yarn positioning step is performed
after the decelerating step, and the traversing drum that
was stopped once at the decelerating step is rotated only
for a predetermined amount at the yarn positioning step.
[0026] By rotating the traversing drum only for the pre-
determined amount from the stopped state thereof, the
yarn between the package and the yarn accumulating
device can be stopped at the predetermined position with
a relatively simple control.

[0027] According to still another aspect of the present
invention, a yarn winding device includes a winding unit
that pulls a yarn from a yarn supplying section and winds
the yarn on a winding tube in a winding section to form
a package; and a doffing device that doffs from the wind-
ing unit a package in which the winding has been com-
pleted. The winding unit includes a traversing drum that
rotates while being in contact with the package and
traverses the yarn while rotating the package; and a yarn
accumulating device arranged between the yarn supply-
ing section and the winding section in a yarn travelling
direction for temporarily accumulating the yarn. The
winding unit, when the winding of the yarn is completed,
stops the rotation of the package while the yarn between
the package and the yarn accumulating device is contin-
uous. The doffing device includes a yarn holding and
cutting section capable of holding and cutting the yarn
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between the package and the yarn accumulating device;
and an introducing mechanism arranged integrally with
the yarn holding and cutting section and that introduces
into the yarn holding and cutting section the yarn present
in a traversing area between the package and the yarn
accumulating device.

[0028] In the above yarn winding device, the introduc-
ing mechanism that introduces into the yarn holding and
cutting section the yarn present in the traversing area
between the package and the yarn accumulating device
is arranged integrally with the yarn holding and cutting
section. Accordingly, when stopping the rotation of the
package in which the winding has been completed, the
yarn can be introduced into the yarn holding and cutting
section by using the introducing mechanism even if the
yarn between the package and the yarn accumulating
device is anywhere in the traversing area. Therefore, the
positioning member needs not be moved as in the con-
ventional technique, so that the yarn holding and cutting
section can be operated quickly after the package has
stopped. As a result, the time required for the doffing can
be shortened so that the production efficiency of the pack-
age can be improved.

[0029] Inthe aboveyarnwinding device, itis preferable
that the introducing mechanism includes an introducing
member in which is formed an introducing path for intro-
ducing the yarn into the yarn holding and cutting section;
and a guiding lever that guides into the introducing path
the yarn present in the traversing area.

[0030] By introducingthe yarninto the introducing path
by using the guiding lever, the yarn between the package
and the yarn accumulating device can be surely intro-
duced into the yarn holding and cutting section.

[0031] Inthe aboveyarnwinding device, itis preferable
that the introducing path is formed in a central part of the
introducing member in a traversing direction, and the
guiding lever is arranged on either side of the introducing
path.

[0032] By arranging the guiding lever on either side of
the introducing path, the yarn between the package and
the yarn accumulating device can be more surely intro-
duced into the yarn holding and cutting section.

[0033] Inthe above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".
[0034] Although the invention has been explained with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are notto be thus limited
but are to be construed as embodying all modifications
and alternative constructions that may occur to one
skilled in the art that fairly fall within the scope of the
claims.

[0035] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0036]

FIG. 1is a front view of an automatic winder accord-
ing to one embodiment of the present invention.
FIG. 2 is a side view of a winding unit.

FIG. 3is a front view of a winding section of the wind-
ing unit.

FIG. 4 is a view of a doffing device when seen from
the winding unit side.

FIG. 5 is a block diagram of an electrical configura-
tion of the automatic winder.

FIG. 6 is a flowchart of a doffing process.

FIGS. 7Ato 7D are side views schematically showing
an operation in the doffing process.

FIGS. 8A to 8C are top views schematically showing
an operation in the doffing process.

FIGS. 9A and 9B are views for explaining a firstmode
of a yarn stopping control.

FIGS. 10Aand 10B are views for explaining a second
mode of the yarn stopping control.

FIGS. 11A and 11B are schematic diagrams of a
configuration of an introducing mechanism.

FIG. 12 is a schematic diagram of a variation of the
introducing mechanism.

DETAILED DESCRIPTION

[0037] Exemplary embodiments of the present inven-
tion are explained in detail with reference to the accom-
panying drawings.

Automatic Winder

[0038] FIG. 1 is a front view of an automatic winder
according to one embodiment of the present invention.
As shown in FIG. 1, an automatic winder 1 (yarn winding
device of the present invention) includes a plurality of
winding units 2 arranged along a predetermined arrange-
ment direction (left-right direction in FIG. 1), a doffing
device 3 capable of traveling along the arrangement di-
rection, a bobbin supplying device 4 that supplies a yarn
supplying bobbin B, and a machine-frame controlling de-
vice 5. Note that, in the automatic winder 1 according to
the present embodiment, a left-right direction in FIG. 1
is termed as "left-right direction", an up-down direction
in FIG. 1 is termed as "up-down direction", a front side
in a direction orthogonal to the paper surface of FIG. 1
is termed as "front direction", and a back side in the di-
rection orthogonal to the paper surface of FIG. 1 istermed
as "back direction".

[0039] Thewinding unit2 unwindsayarnY fromayarn
supplying bobbin B and winds the yarn Y on a winding
tube Q (see FIG. 2) to form a package P. When the wind-
ing of the yarn Y is completed in a certain winding unit
2, the doffing device 3 travels along the arrangement
direction to the position of that winding unit 2. Then, the
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doffing device 3 doffs the package P, in which the winding
of the yarn Y has been completed, from this winding unit
2, and sets an empty winding tube Q in its place. The
bobbin supplying device 4 mounts a yarn supplying bob-
bin B on a conveying tray T and supplies the yarn sup-
plying bobbin B supported by the conveying tray T to a
desired one of the winding units 2. The machine-frame
controlling device 5 controls an operation of each of the
winding units 2, the doffing device 3, and the bobbin sup-
plying device 4. An operator can centrally manage the
winding units 2 by appropriately operating the machine-
frame controlling device 5.

Winding Unit

[0040] FIG. 2 is a side view of the winding unit 2. As
shown in FIG. 2, the winding unit 2 includes a yarn sup-
plying section 10 that supplies the yarn Y while unwinding
the yarn Y wound on the yarn supplying bobbin B, a yarn
processing section 20 that performs various processes
on the yarn Y supplied from the yarn supplying section
10, a yarn accumulating device 30 that temporarily ac-
cumulates the yarn Y that has passed the yarn process-
ing section 20, and a winding section 40 that winds the
yarn Y on the winding tube Q while traversing the yarn
Y from the yarn accumulating device 30 to form a pack-
age P. The yarn supplying section 10, the yarn process-
ing section 20, the yarn accumulating device 30, and the
winding section 40 are arranged in this order from bottom
to top. In the following explanation, upstream and down-
stream in a yarn travelling direction, which is a direction
in which the yarn travels from the yarn supplying section
10 to the winding section 40 after passing through the
yarn processing section 20 and the yarn accumulating
device 30, are simply called upstream and downstream,
respectively.

Yarn Supplying Section

[0041] The yarn supplying section 10 includes a yarn
unwinding assisting device 11 that assists the unwinding
of the yarn Y when unwinding the yarn Y from the yarn
supplying bobbin B held in an upright state by the con-
veying tray T. The yarn unwinding assisting device 11
controls a size of a balloon of the yarn Y unwound from
the yarn supplying bobbin B to an appropriate size by
using a regulating pipe 12 thereby preventing excessive
increase of a tension of the yarn Y unwound from the
yarn supplying bobbin B. When the entire yarn Y is un-
wound from the yarn supplying bobbin B, the yarn sup-
plying section 10 discharges the empty yarn supplying
bobbin B and receives a new yarn supplying bobbin B
from the bobbin supplying device 4.

Yarn Processing Section

[0042] The yarn processing section 20 includes an up-
per yarn catching member 21, a yarn joining device 22,
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a lower yarn catching member 23, a tension applying
device 24, a yarn monitoring device 25, and the like. The
upper yarn catching member 21, the yarn joining device
22, the lower yarn catching member 23, the tension ap-
plying device 24, and the yarn monitoring device 25 are
arranged in this order from upstream to downstream.
[0043] Theupperyarncatchingmember?21isarranged
near but upstream of the yarn joining device 22. The up-
per yarn catching member 21 is connected to a not-
shown negative pressure source. When performing the
yarn joining, the upper yarn catching member 21 can
generate a suction airflow and suck and catch the yarn
Y from the winding section 40. The upper yarn catching
member 21 guides the caught yarn Y to the yarn joining
device 22.

[0044] The yarn joining device 22 performs the yarn
joining of a discontinuous yarn Y. When the yarn Y be-
tween the yarn supplying section 10 and the winding sec-
tion 40 becomes discontinuous, for example, when the
yarn Y is cut with a cutter 25b when a monitoring section
25a of the yarn monitoring device 25 detects a yarn de-
fect, when a yarn breakage occurs in which the yarn Y
is discontinued between the yarn supplying bobbin B and
the package P, when replacing the yarn supplying bobbin
B, and the like, the yarn joining device 22 performs yarn
joining of a yarn Y from the yarn supplying section 10
(lower yarn) and a yarn Y from the winding section 40
(upper yarn). The yarn joining device 22 is arranged at
a position that is slightly retracted from a yarn path. The
yarn joining device 22 joins yarn ends introduced there-
into by the upper yarn catching member 21 and the lower
yarn catching member 23 so that the yarn Y becomes
continuous. As the yarn joining device 22, a device that
uses fluid such as compressed air, or a mechanical de-
vice can be used.

[0045] Theloweryarn catchingmember23is arranged
near but downstream of the yarn joining device 22. The
lower yarn catching member 23 is connected to a not-
shown negative pressure source. The lower yarn catch-
ing member 23 is a cylindrical member with an opening
formed in a tip end part thereof. The lower yarn catching
member 23 includes a driving section 23a. The driving
section 23a drives the lower yarn catching member 23
so as to advance to and retreat from the yarn path.
[0046] The lower yarn catching member 23 generates
a suction airflow at the tip thereof when the tip is near
the yarn path. Accordingly, a yarn end of the yarn Y from
the yarn supplying bobbin B that is blown by a later-ex-
plained lower yarn blow-feeding member 26 is sucked
and caught by the lower yarn catching member 23. The
lower yarn catching member 23 can be configured to gen-
erate a suction airflow at the tip thereof to suck and re-
move fly-waste and the like that may be attached to the
travelling yarn Y. The lower yarn catching member 23
introduces the yarn end into the yarn joining device 22
after moving away from the yarn path in a state in which
it has caught the yarn end from the yarn supplying bobbin
B.
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[0047] The tension applying device 24 applies a pre-
determined tension to the traveling yarn Y. The tension
applying device 24 is a gate-type member having fixed
comb teeth and movable comb teeth, and applies a pre-
determined resistance on the yarn Y when the yarn Y
travels between the comb teeth. The movable comb teeth
can be moved by, for example, a solenoid, to change a
distance between the movable comb teeth and the fixed
comb teeth. As a result, the tension applying device 24
can adjust the tension applied to the yarn Y. Note that,
the configuration of the tension applying device 24 is not
limited to the gate-type, and it can be a disk-type tension
applying device, for example.

[0048] The yarn monitoring device 25 includes the
monitoring section 25a that detects a yarn defect such
as slub or mixing of a foreign substance by monitoring a
thickness and the like of the yarn Y with an appropriate
sensor. Moreover, in the yarn monitoring device 25, the
cutter 25b is arranged upstream of the monitoring section
25a. The cutter 25b cuts the yarn Y immediately when
the monitoring section 25a detects a yarn defect.
[0049] To surely perform the yarn joining, the yarn
processing section 20 includes the lower yarn blow-feed-
ing member 26, an upper yarn blow-feeding member 27,
and a yarn guiding member 28.

[0050] The lower yarn blow-feeding member 26 is a
cylindrical member arranged near but downstream of the
yarn unwinding assisting device 11. By jetting com-
pressed air, the lower yarn blow-feeding member 26 gen-
erates an air current that can blow and feed the yarn Y
to the lower yarn catchingmember 23. Accordingly, when
ayarn breakage has occurred or after the yarn supplying
bobbin B has been replaced, the lower yarn blow-feeding
member 26 operates whereby the yarn end from the yarn
supplying bobbin B can be caught with the lower yarn
catching member 23 and this yarn end can be introduced
into the yarn joining device 22.

[0051] Note that, if it is just after a new yarn supplying
bobbin B has been supplied to the yarn supplying section
10, because enough yarn Y has not been pulled from the
yarn supplying bobbin B, it may be difficult for the lower
yarn blow-feeding member 26 to blow and feed the yarn
end to the yarn joining device 22. To handle such a sit-
uation, an auxiliary blow-feeding member 13 is arranged
in the yarn supplying section 10. The auxiliary blow-feed-
ing member 13 is positioned right below the conveying
tray T that is arranged in the yarn supplying section 10.
The auxiliary blow-feeding member 13 jets compressed
air inside the conveying tray T and the yarn supplying
bobbin B both of which are hollow inside. As a result, an
air current that blows and feeds the yarn Y from the yarn
supplying bobbin B to the lower yarn blow-feeding mem-
ber 26 is generated at a tip end part of the yarn supplying
bobbin B. In this manner, the auxiliary blow-feeding mem-
ber 13 and the lower yarn blow-feeding member 26 op-
erate together when the new yarn supplying bobbin B is
supplied. As aresult, the yarn end from the yarn supplying
bobbin B can be surely fed to the yarn joining device 22.
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[0052] The upper yarn blow-feeding member 27 is a
cylindrical member arranged near but upstream of the
yarn accumulating device 30. By jetting compressed air,
the upper yarn blow-feeding member 27 generates an
air current that can blow and feed a yarn end from the
yarn accumulating device 30 to the upper yarn catching
member 21.

[0053] The yarn guiding member 28 is a cylindrical
member that is curved and projects toward the front di-
rection so as to detour around the yarn monitoring device
25, thetension applying device 24, the yarn joining device
22, and the like. An opening is formed at each of the
longitudinal ends of the yarn guiding member 28. The
opening on one end opposes an outlet of the upper yarn
blow-feeding member 27, and the opening on the other
end opposes the upper yarn catching member 21. A not-
shown slit is formed in a back side of the yarn guiding
member 28 over an entire length of the yarn guiding mem-
ber 28 so that the yarn Y that passes inside the yarn
guiding member 28 from the opening on one end to the
opening on the other end can be taken out of the yarn
guiding member 28.

[0054] The upperyarn blow-feeding member 27 catch-
es the yarn end from the yarn accumulating device 30
and blows the same to the inside of the yarn guiding
member 28, pulls the yarn Y along the yarn guiding mem-
ber 28, and causes the yarn Y to be caught by the upper
yarn catching member 21. In thismanner, the yarn Y from
the yarn accumulating device 30 is blown and fed by the
upper yarn blow-feeding member 27 and guided to the
yarn joining device 22.

Yarn Accumulating Device

[0055] The yarn accumulating device 30 is arranged
between the yarn processing section 20 and the winding
section 40 in the yarn travelling direction. The yarn ac-
cumulating device 30 pulls the yarn Y from the yarn sup-
plying section 10, temporarily accumulates the pulled
yarn Y and supplies the yarn Y to the winding section 40.
Because of the yarn accumulating device 30, it is pre-
vented that the variations in the tension of the yarn Y
unwound from the yarn supplying bobbin B are transmit-
ted to the winding section 40 side. As a result, the vari-
ations in the tension of the yarn Y supplied to the winding
section 40 can be suppressed leading to formation of a
good quality package P. Moreover, because of the yarn
accumulating device 30, the winding of the yarn Y by the
winding section 40 can be continued even while perform-
ing the yarn joining.

[0056] The yarn accumulating device 30 includes a
yarn accumulating roller 31 on which the yarn Y can be
wound, and a roller driving motor 32 that rotationally
drives the yarn accumulating roller 31. The roller driving
motor 32 can rotate the yarn accumulating roller 31 in a
winding direction of the yarn Y from the yarn supplying
section 10 (normal rotation) and can rotate the yarn ac-
cumulating roller 31 in an opposite direction of the wind-
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ing direction (reverse rotation). The yarn Y wound on the
yarn accumulating roller 31 is pulled to the downstream
via a pulling guide 35 arranged on a line that extends
from a central axis of the yarn accumulating roller 31.
[0057] Theyarnaccumulatingroller 31 has a cylindrical
shape and it is formed, for example, of metal. When the
yarn accumulating roller 31 performs the normal rotation
while the yarn Y has been wound thereon, the tension is
applied to the yarn Y on the upstream side of the yarn
accumulating device 30. As a result, the yarn Y is un-
wound from the yarn supplying bobbin B and the yarn Y
is wound around an outer peripheral surface 31a of the
yarn accumulating roller 31 thereby accumulating the
yarn Y. In the below explanation, an end of the yarn ac-
cumulating roller 31 near the roller driving motor 32 will
be called a base end and the opposite end will be called
atip end.

[0058] A ring member 33 is arranged on the outer pe-
ripheral surface 31a of the yarn accumulating roller 31
on a tip of the tip end thereof. The ring member 33 has
acircular shape and it is formed, for example, of rubber.
The ring member 33 is fit on the outer peripheral surface
31aby anelasticforce that acts inward in aradial direction
of the ring member 33. The yarn Y is passed inside the
ring member 33. Accordingly, a resistance is applied on
the yarn Y pulled from the yarn accumulating roller 31
because of the elastic force of the ring member 33. Ac-
cordingly, an appropriate tension is applied to the yarn
Y that is being pulled from the yarn accumulating roller
31 allowing the unwinding of the yarn Y from the yarn
accumulating roller 31 to be performed in a stable man-
ner.

[0059] A groove 31b is formed in the outer peripheral
surface 31a of the yarn accumulating roller 31 along an
axial direction of the yarn accumulating roller 31 below
the location of the ring member 33 as well. An urging
member 36 that is biased outward in the radial direction
by a not-shown spring is accommodated in a portion of
the groove 31b that intersects with the ring member 33.
This urging member 36 is forcefully pushed inward in the
radial direction by a later-explained yarn passing nozzle
34. When the urging member 36 is pushed inward in the
radial direction, a gap is produced between the ring mem-
ber 33 and the urging member 36 and the yarn Y can be
passed through this gap.

[0060] The yarn accumulating device 30 includes the
cylindrical yarn passing nozzle 34. The yarn passing noz-
zle 34 is arranged near the yarn accumulating roller 31.
One end of the yarn passing nozzle 34 is arranged so as
to oppose the outer peripheral surface 31a of the yarn
accumulating roller 31 on the tip of the tip end thereof.
The yarn passing nozzle 34 is configured so that the com-
pressed air can be passed inside thereof from the other
end to the one end. That is, the other end (the end that
is on an opposite side of a side on which the yarn accu-
mulating roller 31 is present) of the yarn passing nozzle
34 functions as a suction port that sucks the yarn Y, and
the one end (the end that opposes the yarn accumulating
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roller 31) of the yarn passing nozzle 34 functions as a
blowing port for blowing off the sucked yarn Y. The yarn
passing nozzle 34 can be moved toward or away from
the outer peripheral surface 31a of the yarn accumulating
roller 31 by, for example, a sliding mechanism that uses
an actuator such as an air cylinder or a motor.

[0061] When the yarn passing nozzle 34 is moved to-
ward the outer peripheral surface 31a of the yarn accu-
mulating roller 31 while the urgingmember 36 is opposing
the one end of the yarn passing nozzle 34, the yarn pass-
ing nozzle 34 forcefully pushes the urging member 36
inward in the radial direction against the urging force of
the spring, and a gap is formed between the ring member
33 and the urging member 36. In this state, when the
yarn Y is brought near the other end (suction port) of the
yarn passing nozzle 34 and the compressed air is flown
from the other end to the one end of the yarn passing
nozzle 34, the yarn Y can be passed through this gap
and the yarn Y can be blown off from the tip end (winding
section 40 side) to the base end (yarn supplying section
10 side) inside the groove 31b. In this manner, the yarn
Y can be passed to the yarn accumulating roller 31. A
not-shown slit is formed in the yarn passing nozzle 34
along a length direction thereof so that the yarn Y that is
passed to the yarn accumulating roller 31 can be taken
out from the yarn passing nozzle 34.

[0062] TheyarnendoftheyarnY thathas passed from
the tip end side to the base end side of the yarn accu-
mulating roller 31 is further blown by the upper yarn blow-
feeding member 27 to the yarn guiding member 28,
caught by the upper yarn catching member 21, and guid-
ed to the yarn joining device 22.

Winding Section

[0063] FIG. 3 is a front view of the winding section 40
of the winding unit 2. The winding section 40 includes a
cradle 41 on which the winding tube Q can be mounted,
a traversing drum 42 that rotates the winding tube Q or
the package P while traversing the yarn Y, and a travers-
ing guide 43 that guides the yarn Y traversed by the tra-
versing drum 42.

[0064] The cradle 41 includes a pair of left and right
arms 41a and a pair of left and right holders 41b attached
respectively in the inside of each of the arms 41a. Ac-
cordingly, the cradle 41 can rotatably support the winding
tube Q or the package P with the holders 41b. The cradle
41 can cause an outer peripheral surface of the supported
package P to contact an outer peripheral surface of the
traversing drum 42.

[0065] The traversing drum 42 is rotationally driven by
a driving source 45 constituted by a motor and the like.
The winding tube Q or the package P is rotatably driven
when the traversing drum 42 that is in contact with the
outer peripheral surface of the winding tube Q or the
package P is rotated. The traversing drum 42 can pull
the yarn Y from the yarn accumulating device 30 and
rotate in a winding direction (normal rotation) for winding
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the yarn Y on the winding tube Q, or can rotate to pull
the yarn Y from the package P (reverse rotation). A tra-
versing groove 42a is formed in the outer peripheral sur-
face of the traversing drum 42. The traversing drum 42
can traverse the yarn Y in a traversing area by using this
traversing groove 42a. In this manner, the package P of
a predetermined shape can be formed while winding the
yarn Y on the winding tube Q while traversing the yarn
Y with the traversing drum 42. Note that, left and right
end positions of the yarn Y (both end positions of the
traversing area) during the traversing are only schemat-
ically shown in FIG. 3.

[0066] The traversing guide 43 is arranged near but
upstream of the traversing drum 42 and relatively in the
front direction of the traversing drum 42. The traversing
guide 43 is a plate member formed of metal and the like.
The traversing guide 43 includes a first guide wall 43a,
left and right second guide walls 43b, and left and right
yarn introducing members 43c.

[0067] A shape of the first guide wall 43a when seen
from the front direction is substantially trapezoidal, and
a surface thereof on a front side (a side that is opposite
of the side on which the traversing drum 42 is present)
functions as a guiding surface. The yarn Y that is tra-
versed by the traversing drum 42 is guided while being
in contact with the guiding surface of the first guide wall
43a, and the yarn Y performs reciprocating movement
along an axial direction (traversing direction) of the tra-
versing drum 42.

[0068] Each of the second guide walls 43b is connect-
ed to each of edges of the first guide wall 43a in the
traversing direction. The second guide walls 43b are fold-
ed back toward the front side with respect to the first
guide wall 43a and each of the second guide walls 43b
encloses a respective edge of the first guide wall 43a in
the traversing direction. Floating up of the yarn Y on the
front side guided by the first guide wall 43a is prevented
by the second guide walls 43b.

[0069] Each of the yarn introducing members 43c is
connected to each of top edges of the second guide walls
43b. The yarn introducing members 43c are bent gently
toward the front side with respect to the second guide
walls 43b. The yarn introducing members 43c overlap
with each otherin a front-back direction such thataninner
edge in the traversing direction of one yarn introducing
member 43¢ extends in the front side than an inner edge
in the traversing direction of the other yarn introducing
member 43c, and a gap 43d for passing the yarn Y is
formed in a region where the yarn introducing members
43c overlap in the front-back direction. The yarn Y posi-
tioned on the front side of the second guide walls 43b
and the yarn introducing members 43¢ moves to a posi-
tion where it contacts the first guide wall 43a after passing
through the gap 43d by the yarn Y being traversed by
the rotation of the traversing drum 42.

[0070] A yarn detecting sensor 44 is arranged on a left
edge of thefirst guide wall 43a. The yarn detecting sensor
44 is an optical sensor of a so-called reflection type in
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which a light emitting element and a light receiving ele-
ment are arranged adjacent to each other. A through-
hole 43e is formed in a left second guide wall 43b at a
position opposing the yarn detecting sensor 44. As a re-
sult, when the yarn Y is at a position opposing the yarn
detecting sensor 44, light emitted from the light emitting
element of the yarn detecting sensor 44 is reflected by
the yarn Y, and the reflected light is received in the light
receiving element. In contrast, when the yarn Y is at a
position where it does not oppose the yarn detecting sen-
sor 44, the light emitted from the light emitting element
of the yarn detecting sensor 44 is not reflected by the
yarn Y, and no reflected light is received in the light re-
ceiving element as the emitted light passes through the
through-hole 43e. Whether the traversing is being per-
formed normally can be determined based on whether
the reflected lightis receivedin the lightreceiving element
of the yarn detecting sensor 44 in a predetermined tra-
versing cycle.

Unit Controlling Section

[0071] Each of the winding units 2 includes a unit con-
trolling section 2a (see FIG. 5) constituted by a CPU, a
ROM, a RAM, an input-outputinterface, and the like. The
unit controlling section 2a controls operations of various
structural components such as the yarn supplying section
10, the yarn processing section 20, the yarn accumulat-
ing device 30, and the winding section 40. Moreover,
each of the unit controlling sections 2a is capable of com-
municating with the machine-frame controlling device 5
so that operations of a plurality of the winding units 2 are
centrally managed by the machine-frame controlling de-
vice 5.

Doffing Device

[0072] The doffing device 3 is explained below. FIG. 4
is a view of the doffing device 3 when seen from the
winding unit 2 side (back side). Accordingly, it should be
noted that, the left-right direction in FIG. 4 is opposite of
the left-right direction of the automatic winder 1. FIG. 5
is a block diagram of an electrical configuration of the
automatic winder 1.

[0073] WhenthewindingoftheyarnY inacertainwind-
ing unit 2 is completed, the doffing device 3 moves to a
position opposing that winding unit 2 and performs a doff-
ing process for doffing the package P in which the winding
has been completed. Apart from the doffing process, the
doffing device 3 can perform other processes such as a
yarn-type changing process in which the doffing device
3 collaborates with the winding unit 2 for changing a type
of the yarn Y to be wound in the winding section 40, and
an upper-yarn cutting process of performing the yarn join-
ingwhentheyarn is discontinued between the package
P and the yarn accumulating device 30.

[0074] The doffing device 3 includes a housing 50, a
clamp cutter 51, an extendible arm 52, a chucker 53, a
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cradle opener 54, a yarn shifting lever 62, and the like.
The housing 50 has an opening in a back surface. The
housing 50 accommodates various structural compo-
nents of the doffing device 3.

Clamp Cutter

[0075] The clamp cutter 51 includes a not-shown cutter
for cutting the yarn Y and a not-shown clamp for holding
the yarn Y. The cutter and the clamp of the clamp cutter
51 are driven by an appropriate driving sources such as
air cylinders. The clamp cutter 51 is attached at a tip end
part of the extendible arm 52. The extendible arm 52
includes a plurality of rod (tube) members of different
diameters and arranged in a coaxially nested manner so
as to be extendible and contractible. Moreover, the ex-
tendible arm 52 is also configured as an air cylinder, and
can be extended or contracted by compressed air sup-
plied from a not-shown compressed air source. Moreo-
ver, the extendible arm 52 is pivotable in the front-back
direction by a pivot motor 56 (see FIG. 5). In this manner,
because the extendible arm 52 is extendible, contracti-
ble, and pivotable, the clamp cutter 51 attached to the
tip end part of the extendible arm 52 can move to hold
the yarn Y located just below the traversing guide 43,
can move the held yarn Y to the side of the winding tube
Q, and the like.

Chucker

[0076] The chucker 53 is attached so as to be rotatable
around an axis 57 that extends in the left-right direction
in the housing 50. The chucker 53 is driven by a chucker
driving section 58 (see FIG. 5) constituted by a motor
and the like so as to rotate up and down around the axis
57. The chucker 53 has a chucker part 53a at the tip end
part for holding the winding tube Q. The chucker 53 takes
out one empty winding tube Q from a not-shown stocker
located above the automatic winder 1, and after holding
the winding tube Q with the chucker part 53a, rotates
down and sets the winding tube Q on the cradle 41.

Cradle Opener

[0077] The cradle opener 54 is attached to a right wall
of the housing 50. The cradle opener 54 is driven by an
opener driving section 59 (see FIG. 5) that includes an
appropriate driving source such as a cylinder or a motor
to perform various operations such as rotation and piv-
oting to operate a not-shown cradle lever of the cradle
41. Whenthe cradle lever is operated, as shown in FIGS.
8A to 8C, the arm 41a and the holder 41b on the right
side of the cradle 41 are opened and closed enabling
removing of the package P in which the winding has been
completed, and mounting of an empty winding tube Q on
the cradle 41.
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Yarn Shifting Lever

[0078] The yarn shifting lever 62 is arranged little
above the traversing drum 42. The yarn shifting lever 62
is rotatable around a support shaft 62a by a yarn shifting
motor 63 (see FIG. 5). The yarn shifting lever 62 can
hook the yarn Y with a tip end part thereof and rotate to
move the yarn Y. The yarn shifting lever 62 is used mainly
when fixing the yarn Y to the winding tube Q, and when
forming bunch winding.

Doffing Controlling Section

[0079] AsshowninFIG.5,the doffingdevice 3includes
a doffing controlling section 3a constituted by a CPU, a
ROM, a RAM, an input-outputinterface, and the like. The
doffing controlling section 3a is capable of communicat-
ing with the machine-frame controlling device 5. The doff-
ing controlling section 3a controls the various driving sec-
tions of the doffing device 3 according to a command
from the machine-frame controlling device 5.

Doffing Process

[0080] In the automatic winder 1 having the above ex-
plained configuration, the doffing process of doffing the
package P in which the winding has been completed is
automatically performed by the winding unit 2 and the
doffing device 3 collaborating with each other. FIG. 6 is
a flowchart of the doffing process, FIGS. 7A to 7D are
side views schematically showing an operation in the
doffing process, and FIGS. 8A to 8C are top views sche-
matically showing an operation in the doffing process.
[0081] When the yarnY of a predetermined amount is
wound in a certain winding unit 2 whereby it is detected
that the winding of the yarn Y has completed, the unit
controlling section 2a of this winding unit 2 stops the ro-
tation of the traversing drum 42 and the yarn accumulat-
ing roller 31 and outputs a signal to the machine-frame
controlling device 5 requesting the machine-frame con-
trolling device 5 to instruct to perform the doffing process.
In response to this instruction from the machine-frame
controlling device 5, the doffing device 3 moves to the
position of this winding unit 2 in which the winding of the
yarn Y has been completed and then starts the doffing
process. Note that, the package P stops rotating as the
rotation of the traversingdrum 42 has been stopped; how-
ever, in this case, as shown in FIG. 7A, the yarn Y is still
continuous between the package P and the yarn accu-
mulating device 30.

[0082] Atfirst, the doffing controlling section 3a drives
the extendible arm 52 and the pivot motor 56 thereby, as
shown in FIG. 7B, moving the clamp cutter 51 to a position
where it can hold and cut the yarn Y located just below
the traversing guide 43 (Step S101). Then, as shown in
FIG. 7C, the yarn Y is cut and a yarn end of the yarn Y
from the yarn accumulating device 30 (lower yarn) is held
by the clamp cutter 51 (Step S102). The yarn'Y from the
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package P (upper yarn) is wound on the package P.
[0083] Subsequently, as shownin FIG. 7D, the doffing
controlling section 3a moves the clamp cutter 51, which
is holding the yarn Y from the yarn accumulating device
30, to little above a set position (shown with an alternate
long and short dash line) of the winding tube Q (Step
S103). The package P in which the winding has been
completed is removed from the cradle 41, and an empty
winding tube Q is set on the cradle 41 (Step S104). Note
that, it is allowable to appropriately change the contents
of Step S103 and Step S104. For example, it is allowable
to perform a part of the processing of Step S103 and a
part of the processing of Step S104 simultaneously.
[0084] Step S104 is explained in detail below. At first,
the doffing controlling section 3a drives the opener driv-
ing section 59 to cause the cradle opener 54 to operate
the not-shown cradle lever. As a result, as shown in FIG.
8A, the arm 41a and the holder 41b on the right side of
the cradle 41 move to the right and open whereby the
cradle 41 is released. Accordingly, the package P sup-
ported by the cradle 41 can be removed from the cradle
41. Then, the doffing controlling section 3a operates the
chucker 53 by driving the chucker driving section 58. The
chucker 53 takes out one empty winding tube Q with the
chucker part 53a from the not-shown stocker, and sets
the winding tube Q on the cradle 41.

[0085] When the winding tube Q is set by the chucker
53, the yarn Y held by the clamp cutter 51 is fixed to the
winding tube Q, and then the bunch winding is formed
(Step S105). The "bunch winding" is a yarn layer formed
on the winding tube Q outside the traversing area and
used in a post-process when unwinding the yarn Y from
a plurality of packages P in succession. Specifically, yarn
joining is previously performed of a yarn end of a yarn Y
in the bunch winding on a package P to be unwound
earlier and a winding ending yarn end of an outermost
layer on a package P to be unwound later enabling the
yarns Y of a plurality of the packages P to be unwound
successively.

[0086] Step S105 is explained in more detail below
while referring to FIGS. 8A to 8C. When the winding tube
Qis set by the chucker 53 (not shown in FIGS. 8A to 8C),
the doffing controlling section 3a drives the yarn shifting
motor 63 whereby, as shown in FIG. 8A, the yarn shifting
lever 62 is rotated clockwise in the figure from a standby
position (position as shown with an alternate long and
short dash line). As a result, the yarn Y held by the clamp
cutter 51 moves to the right side of the winding tube Q
and passes through a space between the winding tube
Q and the holder 41b on the right side.

[0087] In this state, when the cradle lever is operated
by the cradle opener 54 again, the arm 41a and the holder
41b on the right side move to the left and are closed. As
aresult, as shown in FIG. 8B, the yarn Y is sandwiched
between the winding tube Q and the holder 41b whereby
the yarn Y is fixed to the winding tube Q. After the yarn
Y is fixed to the winding tube Q, the chucker 53 is sepa-
rated from the winding tube Q and the clamp cutter 51
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releases the held yarn Y. Then, as shown in FIG. 8C, the
yarn shifting lever 62 is rotated a little counterclockwise
in the figure and returned. In this state, when the travers-
ing drum 42 is caused to perform the normal rotation, the
bunch winding A is formed.

[0088] Finally, the doffing controlling section 3areturns
the yarn shifting lever 62 to the standby position, the unit
controlling section 2a causes the traversing drum 42 and
the yarn accumulating roller 31 to perform the normal
rotation and the winding of the yarn Y is restarted (Step
S106).

Yarn Stopping Control

[0089] As mentioned earlier, at Step S101 of the doff-
ing process, the clamp cutter 51 moves to the position
where it can hold and cut the yarn Y. Although the clamp
cutter 51 is configured so as to be movable with some
flexibility by attaching the clamp cutter 51 to the extend-
ible arm 52 that is expandable, contractible, and pivota-
ble, the flexibility in such a movement has been limited
to avoid the driving mechanism becoming complicated.
Specifically, at Step S101, when it is difficult to hold the
yarnY thatis justbelow the traversing guide 43, the clamp
cutter 51 cannot move to any position other than a pre-
determined position in the traversing direction of the yarn
Y shown with a broken line in FIG. 3. Therefore, when
the yarn Y stops at the position other than the predeter-
mined position in the traversing area, the holding and
cutting of the yarn Y cannot be performed with the clamp
cutter 51.

[0090] Conventionally, a dedicated positioning mem-
ber was used for positioning the yarn Y at the position
where the clamp cutter 51 can cut and hold the yarn Y.
Such a positioning member has a width that is slightly
wider than the traversing width. The yarn Y is traversed
while the positioning member is pressed on the yarn Y
between the package P and the yarn accumulating de-
vice 30, so that the yarn Y is introduced into a notch
formed on a surface of the positioning member. That is,
the positioning of the yarn Y is performed by introducing
the yarn'Y into the notch of the positioning member. How-
ever, this method requires extra time to move the posi-
tioning member to press on the yarn Y and then traverse
the yarn Y leading to a degradation in the production
efficiency of the package P.

[0091] To address this issue, when the unit controlling
section 2a performs the doffing process, the rotation of
the traversing drum 42 is controlled by controlling the
driving source 45, and when the rotation of the traversing
drum 42 is stopped, namely when the rotation of the pack-
age P is stopped, a yarn stopping control for stopping
the yarn Y in the predetermined position in the traversing
area is performed. By performing such a yarn stopping
control, the doffing process can be performed quickly.
Because where in the traversing groove 42a of the tra-
versing drum 42 the yarn Y is cannot be grasped, where
in the traversing area the yarn Y being traversed by the
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traversing drum 42 is cannot be grasped. However, in
the present embodiment, the positioning of the yarn Y is
enabled by using the output of the yarn detecting sensor
44,

[0092] FIGS. 9A and 9B are views for explaining a first
mode of the yarn stopping control. FIG. 9A is a flowchart
of the yarn stopping control, and FIG. 9B is a graph in-
dicating a variation of the rotational speed of the travers-
ing drum 42 in the yarn stopping control. When the wind-
ing of the yarn Y is completed, the unit controlling section
2a starts decelerating the traversing drum 42 to stop the
rotation of the traversing drum 42 (Step S201). Then,
while the traversing drum 42 is decelerating, the unit con-
trolling section 2a receives from the yarn detecting sen-
sor 44 a detection signal relating to detection of the yarn
Y, and based on this detection signal, controls deceler-
ation and the like of the traversing drum 42 to stop the
yarn Y in the predetermined position in the traversing
area (Step S202). Thereafter, the rotation of the travers-
ing drum 42 is stopped while controlling the deceleration
and the like of the traversing drum 42 (Step S203). By
performing such a yarn stopping control, when stopping
the rotation of the package P, the yarn Y can be stopped
at the predetermined position.

[0093] In the first mode of the yarn stopping control, a
process from the starting of the deceleration of the tra-
versing drum 42 up to the stopping of the traversing drum
42 corresponds to a "decelerating step" in the claims, a
process in which the yarn Y that is being traversed during
the decelerating step is detected by the yarn detecting
sensor 44, corresponds to a "yarn detecting step" in the
claims, and a process in which the traversing drum 42 is
stopped while controlling the deceleration and the like of
the traversing drum 42, corresponds to a "yarn position-
ing step” in the claims. That is, the yarn positioning step
is a part of the decelerating step and it is performed at
the end of the decelerating step. Therefore, because it
is notnecessary to perform the yarn positioning step sep-
arately from the decelerating step, the yarn Y can be
quickly stopped at the predetermined position.

[0094] FIGS. 10A and 10B are views for explaining a
second mode of the yarn stopping control. FIG. 10Ais a
flowchart of the yarn stopping control, and FIG. 10B is a
graph indicating a variation of the rotational speed of the
traversing drum 42 in the yarn stopping control. When
the winding ofthe yarn Y is completed, the unit controlling
section 2a starts decelerating the traversing drum 42 to
stop the rotation of the traversing drum 42 (Step S301).
Then, while the traversing drum 42 is decelerating, the
unit controlling section 2a receives from the yarn detect-
ing sensor 44 a detection signal relating to detection of
the yarn Y; however, the unit controlling section 2a does
not immediately perform the control of the deceleration
and the like of the traversing drum 42 based on the de-
tection signal, but simply stops the rotation of the travers-
ing drum 42 once (Step S302). The unit controlling sec-
tion 2a, after stopping the traversing drum 42 once, based
on the detection signal received from the yarn detecting
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sensor 44 during the deceleration, calculates an amount
for which the traversing drum 42 needs to be rotated to
stoptheyarnY at the predetermined position, and rotates
the traversing drum 42 only for that predetermined
amount obtained in the calculation (Step S303). After the
traversing drum 42 is rotated for the predetermined
amount, the rotation of the traversing drum 42 is stopped
(Step S304).

[0095] Inthe second mode of the yarn stopping control,
a process from the starting of the deceleration of the tra-
versing drum 42 up to the stopping of the traversing drum
42 once corresponds to a "decelerating step" in the
claims, a process in which the yarn Y that is being tra-
versed during the decelerating step is detected by the
yarn detecting sensor 44 corresponds to a "yarn detect-
ing step" in the claims, and a process in which the tra-
versing drum 42 that is stopped once is rotated for a
predetermined amount corresponds to a "yarn position-
ing step" in the claims. That is, the yarn positioning step
is a separate step from the decelerating step, and the
yarn positioning step is performed after the decelerating
step. In this manner, by performing the yarn positioning
step after stopping the traversing drum 42 once, the yarn
Y can be stopped at the predetermined position by a rel-
atively simple control than the first mode in which the
deceleration is controlled during the decelerating step.

Advantages

[0096] Inthe automatic winder 1 (yarn winding device)
according to the present embodiment, when the winding
of the yarn Y is completed, the traversing drum 42 is
controlled by the unit controlling section 2a (controlling
section) based on the output of the yarn detecting sensor
44 (yarn detecting section) to perform the yarn stopping
control in which the rotation of the package P is stopped
so that the yarn Y between the package P and the yarn
accumulating device 30 stops at the predetermined po-
sition at which the clamp cutter 51 (yarn holding and cut-
ting section) of the doffing device 3 can hold and cut the
yarn Y. Therefore, the positioning member needs not be
moved as in the conventional technique, so that the
clamp cutter 51 can be operated quickly after the package
P has stopped. As a result, the time required for the doff-
ing can be shortened so that the production efficiency of
the package P can be improved.

[0097] Also, in the first mode according to the present
embodiment, the unit controlling section 2a controls the
traversing drum 42 while decelerating the traversing
drum 42, and directly stops the rotation of the traversing
drum 42 so that the yarn Y between the package P and
the yarn accumulating device 30 is stopped at the pre-
determined position. That is, to stop the yarn Y between
the package P and the yarn accumulating device 30 at
the predetermined position, the yarn positioning step that
stops the rotation of the package P is performed at the
end of the decelerating step that decelerates the package
P, so that when the decelerating step is completed, the
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rotation of the package P is stopped in a state in which
the yarn Y between the package P and the yarn accu-
mulating device 30 has stopped at the predetermined
position. Therefore, the yarn Y between the package P
and the yarn accumulating device 30 can be held and
cut by moving the clamp cutter 51 relatively quickly so
that the time required for the doffing can be further short-
ened.

[0098] Moreover, in the second mode according to the
present embodiment, the unit controlling section 2a, after
stopping the rotation of the traversing drum 42 once, ro-
tates the traversing drum 42 only for the predetermined
amount so that the yarn Y between the package P and
the yarn accumulating device 30 stops at the predeter-
mined position. That is, the yarn positioning step is per-
formed after the decelerating step, and the traversing
drum 42, which was stopped at the decelerating step
once, is rotated only for the predetermined amount at the
yarn positioning step. By rotating the traversing drum 42
only for the predetermined amountfrom the stopped state
thereof, the yarn Y between the package P and the yarn
accumulating device 30 can be stopped at the predeter-
mined position with a relatively simple control.

[0099] In the present embodiment, the yarn detecting
step at whichthe yarn 'Y traversed by the traversing drum
42 is detected is performed during the decelerating step.
Therefore, it is not necessary to traverse the yarn'Y only
to perform the yarn detecting step so that the rotation of
the package P can be stopped quickly.

Other Embodiments

[0100] The embodiments of the present invention are
explained above; however, the present invention is not
necessarily limited to these embodiments. As explained
below, the present invention can be implemented by
making various changes in arange that does not deviate
from the gist of the present invention.

[0101] In the above embodiments, it is mentioned to
perform the yarn detecting step during the decelerating
step; however, the yarn detecting step can be performed
separately from the decelerating step. For example, in
the second mode shown in FIGS. 10A and 10B, the yarn
detecting step can be performed during the yarn posi-
tioning step that is performed after stopping the travers-
ing drum 42 once.

[0102] Moreover, in the above embodiments, itis men-
tioned that the yarn detecting sensor 44 is arranged in
the traversing guide 43; however, the yarn detecting sen-
sor 44 can be arranged at a different position.

[0103] Moreover, in the above embodiments, itis men-
tioned to perform the yarn stopping control in which the
rotation of the package P is stopped in the state in which
the yarn Y has been stopped at the predetermined posi-
tion by suitably controlling the traversing drum 42. How-
ever, instead of performing the yarn stopping control, as
shown in FIGS. 11A and 11B, an introducing mechanism
70 for introducing into the clamp cutter 51 the yarn Y
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present in the traversing area can be integrally formed
in the clamp cutter 51.

[0104] Theintroducing mechanism 70 includes a plate-
shaped introducing member 71 and a pair of left and right
guiding levers 72. The introducing member 71 is sub-
stantially trapezoidal in shape. In a central partin the left-
right direction (traversing direction) of the introducing
member 71 is formed a slit-shaped introducing path 71a
that leads to the clamp cutter 51. Each of the guiding
levers 72 is pivotable around a support shaft 72a by being
driven by a not-shown driving section such as a motor.
Moreover, a hooking member 72b for hooking the yarn
Y is formed at a tip end part of each of the guiding levers
72 that projects from the introducing member 71. The
guiding levers 72 are pivotable between an open position
shown in FIG. 11A at which the guiding levers 72 are
open respectively outside in the traversing direction and
a closed position shown in FIG. 11B at which the guiding
levers 72 are closed respectively inside in the traversing
direction. When the guiding levers 72 are in the open
position, the left and the right guiding levers 72 are lo-
cated outside of the traversing area of the yarn Y.
[0105] Such an introducing mechanism 70 operates
as explained below at Step S101 of the doffing process.
Atfirst, the clamp cutter 51 is moved downward such that
the introducing member 71 is positioned so that a tip end
part thereof somewhat presses the yarn Y. At this time,
the guiding levers 72 are assumed to be in the open po-
sition. When the movement of the clamp cutter 51 is com-
pleted, the doffing controlling section 3a pivots the guid-
ing levers 72 to the closed position. On this occasion, the
yarn Y present somewhere in the traversing area is
hooked by the hooking member 72b of one of the left and
the right guiding levers 72, and the hooked yarn Y is
guided directly by the guiding lever 72 into the introducing
path 71a. Because the yarn Y is pressed by the tip end
part of the introducing member 71, after the yarn Y is
guided into the introducing path 71a, the yarn Y moves
well inside the introducing path 71a because of the ten-
sion on the yarn Y, and the yarn Y is guided to a position
where the yarn 'Y can be held and cut by the clamp cutter
51.

[0106] By providing such an introducing mechanism
70, when stopping the rotation of the package P in which
the winding has been completed, the yarn Y can be in-
troduced into the clamp cutter 51 by using the introducing
mechanism 70 even if the yarn Y between the package
P and the yarn accumulating device 30 is anywhere in
the traversing area. Therefore, the positioning member
needs not be moved as in the conventional technique,
so that the clamp cutter 51 can be operated quickly after
the package P has stopped. As aresult, the time required
for the doffing can be shortened so that the production
efficiency of the package P can be improved.

[0107] The introducing mechanism 70 includes the in-
troducing member 71 in which is formed the introducing
path 71a that introduces the yarn Y into the clamp cutter
51,andthe guidinglevers 72 thatguide theyarnY present
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in the traversing area into the introducing path 71a. By
guiding the yarn Y into the introducing path 71a by using
the guiding lever 72 in this manner, the yarn Y between
the package P and the yarn accumulating device 30 can
be surely introduced into the clamp cutter 51.

[0108] Moreover, the introducing path 71ais formed in
the central part of the introducing member 71 in the tra-
versing direction, and the guiding levers 72 are arranged
on either side of the introducing path 71a. By arranging
the guiding levers 72 on either side of the introducing
path 71ain this manner, the yarn Y between the package
P and the yarn accumulating device 30 can be more sure-
ly introduced into the clamp cutter 51.

[0109] Note that, the specific configuration of the intro-
ducing mechanism 70 is not limited to the one shown in
FIGS. 11A and 11B. For example, like in an introducing
mechanism 80 shown in FIG. 12, the guiding levers can
be omitted. In a central part in the left-right direction (tra-
versing direction) of an introducing member 81 of the
introducing mechanism 80 is formed a slit-shaped intro-
ducing path 81a that leads to the clamp cutter 51. A tip
end part of the introducing member 81 are formed into
taper parts 81b that protrude respectively toward the tip
end part as one goes toward outside in the traversing
direction from the introducing path 81a. Because of these
taper parts 81b, the yarn Y can be guided into the intro-
ducing path 81a by simply moving the introducing mem-
ber 81 so as to press the yarn Y on the taper part 81b.
[0110] Two guiding levers 72, left and right, were pro-
vided in the introducing mechanism 70 shown in FIGS.
11A and 11B; however, only one guiding lever 72 can be
provided. In this case, the introducing path 71a can be
formed at a position where the yarn Y is guided thereto
by using this guiding lever 72.

[0111] According to one aspect of the present inven-
tion, a yarn winding device includes a winding unit that
pulls a yarn from a yarn supplying section and winds the
yarn on a winding tub in a winding section to form a pack-
age; and a doffing device that doffs from the winding unit
apackage in which the winding has been completed. The
winding unitincludes a traversing drum that rotates while
being in contact with the package and traverses the yarn
while rotating the package; a yarn accumulating device
arranged between the yarn supplying section and the
winding section in a yarn travelling direction for tempo-
rarily accumulating the yarn; a yarn detecting section ca-
pable of detecting the yarn traversed by the traversing
drum; and a controlling section that controls the travers-
ing drum. The doffing device includes a yarn holding and
cutting section capable of holding and cutting the yarn
when the yarn between the package and the yarn accu-
mulating device is at a predetermined position in a tra-
versing area. The controlling section controls, when the
winding of the yarn is completed, a rotation of the tra-
versing drum based on an output of the yarn detecting
section such that, when the yarn between the package
and the yarn accumulating device is continuous, to stop
the rotation of the package so that the yarn between the
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package and the yarn accumulating device stops at the
predetermined position.

Claims

1.

A yarn winding device (1) comprising:

a winding unit (2) configured to pull a yarn from
a yarn supplying section (10) and to wind the
yarn on a winding tube (Q) in a winding section
(40) to form a package (P); and

a doffing device (3) configured to doff from the
winding unit (2) a package (P) when the winding
of the yarn is completed,

characterized in that

the winding unit (2) includes

a traversing drum (42) configured to rotate
while being in contact with the package (P)
and to traverse the yarn while rotating the
package (P);

a yarn accumulating device (30) arranged
between the yarn supplying section (10)
and the winding section (40) in a yarn trav-
elling direction for temporarily accumulating
the yarn;

ayarn detecting section (44) capable of de-
tecting the yarn traversed by the traversing
drum (42); and

a controlling section (2a) configured to con-
trol the traversing drum (42), and

the doffing device (3) includes a yarn holding
and cutting section (51) capable of holding and
cutting the yarn when the yarn between the
package (P) and the yarn accumulating device
(30) is ata predetermined positionin atraversing
area, and

the controlling section (2a) is configured to con-
trol, when the winding of the yarn is completed,
a rotation of the traversing drum (42) based on
an output of the yarn detecting section (44) such
that, when the yarn between the package (P)
and the yarn accumulating device (30) is con-
tinuous, to stop the rotation of the package (P)
so that the yarn between the package (P) and
the yarn accumulating device (30) stops at the
predetermined position.

The yarn winding device (1) as claimed in Claim 1,
characterized in that the controlling section (2a) is
configured to control the traversing drum (42) while
decelerating the traversing drum (42), and to directly
stop the rotation of the traversing drum (42) so that
the yarn between the package (P) and the yarn ac-
cumulating device (30) stops at the predetermined
position.
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3.

The yarn winding device (1) as claimed in Claim 1,
characterized in that the controlling section (2a),
after stopping the rotation of the traversing drum (42)
once, is configured to rotate the traversing drum (42)
for apredetermined amount so that the yarn between
the package (P) and the yarn accumulating device
(30) stops at the predetermined position.

The yarn winding device (1) as claimed in any one
of Claims 1 to 3, further comprising a guiding member
(43) arranged upstream of the traversing drum (42)
but downstream ofthe yarn accumulating device (30)
in the yarn travelling direction for enclosing the yarn
traversed by the traversing drum (42), and the yarn
detecting section (44) is arranged in the guiding
member (43).

A package rotation stopping method for stopping ro-
tation of a package (P) in a yarn winding device (1),
the yarn winding device (1) including

awinding unit(2) that, after temporarily accumulating
a yarn pulled from a yarn supplying section (10) in a
yarn accumulating device (30), forms a package (P)
by winding the yarn on a winding tube (Q) while tra-
versing the yarn with a traversing drum (42) that ro-
tates while being in contact with the package (P); and
a doffing device (3) that doffs from the winding unit
(2) a package (P) in which the winding has been
completed and including a yarn holding and cutting
section (51) capable of holding and cutting the yarn
when the yarn between the package (P) and the yarn
accumulating device (30) is at a predetermined po-
sition in a traversing area,

the package rotation stopping method comprising:

a decelerating step of decelerating, when the
winding of the yarn is completed, the traversing
drum (42) while the yarn between the package
(P) and the yarn accumulating device (30) is
continuous thereby decelerating the package
P);

a yarn detecting step of detecting the yarn tra-
versed by the traversing drum (42); and

ayarn positioning step of controlling the travers-
ing drum (42) based on a detection result of the
yarn obtained at the yarn detecting step to stop
the rotation of the package (P) so that the yarn
between the package (P) and the yarn accumu-
lating device (30) stops at the predetermined po-
sition.

The package rotation stopping method as claimed
in Claim 5, characterized in that the yarn detecting
step is performed during the decelerating step.

The package rotation stopping method as claimed
in Claim 5 or 6, characterized in that the yarn po-
sitioning step is performed at the end of the decel-
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erating step so that when the decelerating step is
completed, the rotation of the package (P) is stopped
in a state in which the yarn between the package (P)
and the yarn accumulating device (30) is at the pre-
determined position.

The package rotation stopping method as claimed
in Claim 5 or 6, characterized in that

the yarn positioning step is performed after the de-
celerating step, and

the traversing drum (42) that was stopped once at
the decelerating step is rotated only for a predeter-
mined amount at the yarn positioning step.

A yarn winding device (1) comprising:

a winding unit (2) configured to pull a yarn from
a yarn supplying section (10) and to wind the
yarn on a winding tube (Q) in a winding section
(40) to form a package (P); and

a doffing device (3) configured to doff from the
winding unit (2) a package (P) when the winding
of the yarn is completed,

characterized in that

the winding unit (2) includes

a traversing drum (42) configured to rotate
while being in contact with the package (P)
and to traverse the yarn while rotating the
package (P); and

a yarn accumulating device (30) arranged
between the yarn supplying section (10)
and the winding section (40) in a yarn trav-
elling direction for temporarily accumulating
the yarn, and when the winding of the yarn
is completed,

wherein the winding unit (2) is configured to
stop the rotation of the package (P) while
the yarn between the package (P) and the
yarn accumulating device (30) is continu-
ous, and

the doffing device (3) includes

a yarn holding and cutting section (51) ca-
pable of holding and cutting the yarn be-
tween the package (P) and the yarn accu-
mulating device (30); and

an introducing mechanism (70, 80) ar-
ranged integrally with the yarn holding and
cutting section (51), the introducing mech-
anism (70, 80) configured to introduce into
the yarn holding and cutting section (51) the
yarn present in a traversing area between
the package (P) and the yarn accumulating
device (30).

10. The yarn winding device (1) as claimed in Claim 9,
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1.

characterized in that

the introducing mechanism (70) includes

an introducing member (71);

an introducing path (71a) formed in the introducing
member (71), the introducing path (71a) for introduc-
ing the yarn into the yarn holding and cutting section
(51); and

a guiding lever (72) configured to guide the yarn
present in the traversing area into the introducing
path (71a).

The yarn winding device (1) as claimed in Claim 10,
characterized in that

the introducing path (71a) is formed in a central part
of the introducing member (71) in a traversing direc-
tion, and

the guiding lever (72) is arranged on either side of
the introducing path (71a).
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