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(54) YARN WINDING DEVICE

(57) A winding unit (2) includes a tension applying
device (31) that applies tension to a yarn (Y), a holding
section (32c) that holds a first yarn (Y1) when the yarn
(Y) is disconnected into a first yarn (Y1) and a second
yarn (Y2) in the yarn running direction, an arm driving
motor (32d) that moves the holding section (32c) be-
tween a first position and a second position, and a unit
controller (15). The unit controller (15) controls, in a state
in which the first yarn (Y1) is held in the holding section
(32c), the arm driving motor (32d) to move the holding
section (32c) from the first position to the second position,
and then return and stop the holding section (32c) at the
first position. Most lllustrative Drawing: FIG. 5

‘”\t_.f/’_\ %“TMMM—. ”‘é‘“ ME

320""\%,,;\“‘ i ‘u\ - |

M "‘, i

i |

12 32b "'/*n.gi;f i > %

joiLA

2 ~100 |

4 LA YY) |

32b—— ¥ |

/ |

39> e

31
320
n~_  /
Bs™ up

BACK <<——=> FRONT UP-DOWN

FRONT-BACK 7 DIRECTION
DIRECTION 21 -

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 032 844 A1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001]
device.

The present invention relates to a yarn winding

2. Description of the Related Art

[0002] The yarn winding device disclosed in Japanese
Patent Application Laid-Open No. 2016-132574 winds a
yarn to form a package after pulling the yarn from a spin-
ning cop (yarn feeder). When winding the yarn, tension
is applied to the yarn with a tensioner (tension applying
device). Furthermore, the yarn winding device can join a
yarn end on the yarn feeder side and a yarn end on the
package side when the yarn running between the yarn
feeder and the package gets disconnected in the yarn
running direction.

[0003] Specifically, the yarn winding device includes a
splicing device (yarn joining device) that intertwines both
the yarn ends, a gripper tube that guides the yarn end of
the yarn on the yarn feeder side (first yarn) to the yarn
joining device, and a suction nozzle that guides the yarn
end of the yarn on the package side (second yarn) to the
yarn joining device. The yarn end on the yarn feeder side
and the yarn end on the package side are joined. When
joining the yarn ends, the operations of the related com-
ponents are controlled by a central control unit (control
section).

Problem to be solved by the Invention

[0004] Although not disclosed in Japanese Patent Ap-
plication Laid-Open No. 2016-132574, in a yarn winding
device that is not provided with the yarn joining device,
for example, the first yarn and the second yarn are joined
by an operator manually or by using a portable hand splic-
er known in the art. In such a case, before the first yarn
and the second yarn are joined, the yarn end of the first
yarn and the yarn end of the second yarn need to be
pulled out beforehand to a position where the operator
can work easily. In the yarn cutting device disclosed in
Japanese Patent Application Laid-Open No.
2016-132574, a yarn cutting device is provided to cut the
yarn after the joint is formed to facilitate the pulling of the
joint (in Japanese Patent Application Laid-Open No.
2016-132574, explained as a yarn joining section) that
is formed when yarn ends are joined. However, how the
yarn end is specifically pulled out after the yarn has been
cut is not specifically disclosed.

SUMMARY OF THE INVENTION

[0005] Itisanobjectofthe presentinvention tofacilitate
a preparatory operation before joining a first yarn and a
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second yarn in a yarn winding device in which the first
yarn and the second yarn need to be joined manually by
an operator.

[0006] According to one aspect of the present inven-
tion, a yarn winding device is configured to form a pack-
age by winding a yarn that is pulled from a yarn feeder.
The yarn winding device includes a tension applying de-
vice that applies tension to the yarn running towards the
package side in a yarn running direction; a holding sec-
tion that holds a first yarn when the yarn is disconnected
into the first yarn on the yarn feeder side in the yarn run-
ning direction and a second yarn on the package side in
the yarn running direction; a movement driving section
that drives and moves the holding section between a first
position where the first yarn can be caught and a second
position where the first yarn can be introduced into the
tension applying device; and a control section that con-
trols the movement driving section to move the holding
section from the first position to the second position while
the firstyarnis held in the holding section, and then return
and stop the holding section at the first position, or stop
the holding section at a third position on the way back to
the first position.

[0007] According to another aspect of the present in-
vention, a yarn joining method is used in a yarn winding
device including a tension applying device that applies
tension to a yarn running towards a package side in a
yarn running direction; a holding section that holds a first
yarn when the yarn is disconnected into the first yarn on
a yarn feeder side in the yarn running direction and a
second yarn on the package side in the yarn running
direction; a movement driving section that drives and
moves the holding section between a first position where
the first yarn can be caught and a second position where
the first yarn can be introduced into the tension applying
device; and a control section. The yarn joining method
includes a first step at which the control section controls
the holding section to hold the first yarn; a second step
at which the control section controls the movement driv-
ing section to move the holding section from the first po-
sition to the second position; and a third step at which
the control section provides control to return the holding
section to the first position and stop there, or, stop the
holding section at a third position on the way back to the
first position, so that joining of the yarn can be performed
by an operator.

[0008] 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.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1is a front view of an automatic winder accord-
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ing to one embodiment of the present invention.
FIG. 2 is a schematic front view of a winding unit.
FIG. 3 is a schematic side view of the winding unit.
FIG. 4A is an explanatory diagram showing an op-
eration of a tension applying device.

FIG. 4B is another explanatory diagram showing the
operation of the tension applying device.

FIG. 5 is a flowchart showing a control executed by
a unit controller.

FIG. 6A is an explanatory diagram explaining an op-
eration of a yarn guiding device.

FIG. 6B is another explanatory diagram explaining
the operation of the yarn guiding device.

FIG. 6C is still another explanatory diagram explain-
ing the operation of the yarn guiding device.

FIG. 6D is still another explanatory diagram explain-
ing the of the yarn guiding device.

FIG. 7A is an explanatory diagram explaining how
an operation panel is operated.

FIG. 7B is an explanatory diagram explaining how a
second yarn is pulled out.

DETAILED DESCRIPTION

[0010] Exemplary embodiments of the present inven-
tion are explained below. As shown in FIG. 1, a direction
in which multiple winding units 2 are arranged is referred
to as a horizontal direction. A direction that is perpendic-
ular to the horizontal direction and a direction in which
the gravitational force acts is referred to as an up-down
direction (vertical direction). A direction orthogonal to
both the horizontal direction and the up-down direction
is referred to as a longitudinal direction. The direction in
which a yarn Y runs is referred to as a yarn running di-
rection.

Schematic configuration of an automatic winder

[0011] First, a schematic configuration of an automatic
winder 1 of the present embodiment will be explained
with reference to FIG. 1. FIG. 1 is a front view of the
automatic winder 1 according to the present embodi-
ment. The automatic winder 1 includes multiple winding
units 2 (yarn winding devices of the present invention),
a doffing device 3, and a main control device 4.

[0012] The winding units 2 are arranged along the hor-
izontal direction. Each of the winding units 2 performs a
winding process in which the yarn Y pulled from a yarn
feeder Bs is wound onto a winding bobbin Bw (see FIG.
2) to form a package P. A yarn supplying package or a
yarn supplying bobbin is selected as the yarn feeder. The
winding unit 2, for example, pulls the yarn Y from the yarn
feeder Bs and winds the yarn Y onto the winding bobbin
Bw to form a package P of a desired shape and a desired
density. The doffing device 3 is arranged above the wind-
ing units 2, and is movable in the horizontal direction.
Upon receiving a winding completion signal from a cer-
tain winding unit 2, the doffing device 3 travels to a po-
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sition above the corresponding winding unit 2 to perform
tasks such as removing the fully wound package P and
mounting an empty winding bobbin Bw on the winding
unit2. The main control device 4 is arranged, for example,
to the left side of the winding units 2. The main control
device 4 is electrically connected to a unit controller 15
(explained later) of the winding unit 2 and a not-shown
control section of the doffing device 3.

Winding Unit

[0013] Next, a configuration of the winding unit 2 will
be explained with reference to FIGS. 2, 3, 4A, and 4B.
FIG. 2 is a schematic front view of the winding unit 2.
FIG. 3 is a schematic side view of the winding unit 2.
FIGS. 4A and 4B are explanatory diagrams showing an
operation of a tension applying device 31.

[0014] As shown in FIG. 2, the winding unit 2 includes
a unit main body 10, a yarn supplying section 11, a yarn
processing section 12, a winding section 13, an operation
panel 14, and the unit controller 15 (control section of the
present invention). The unit main body 10 is a columnar
member that extends in the up-down direction. The yarn
supplying section 11, the yarn processing section 12, and
the winding section 13 are provided on a side surface of
the unit main body 10. The yarn supplying section 11,
the yarn processing section 12, and the winding section
13 are sequentially arranged in this order from the lower
side to the upper side. The operation panel 14 is provided
on the front surface of the upper end portion of the unit
main body 10.

[0015] The yarn supplying section 11 is for unwinding
the yarn Y from the yarn feeder Bs and supplying the
yarnY to the subsequentunit. The yarn supplying section
11 includes a yarn feeder supporting section 21 and a
yarn unwinding assisting device 22. The yarn feeder sup-
porting section 21 supports the yarn feeder Bs substan-
tially vertically. The yarn unwinding assisting device 22
regulates, with a regulating cylinder 23, the bulging that
occurs when the yarn Y is unwound from the yarn feeder
Bs. In one embodiment, the regulating cylinder 23 can
travel downward as the amount of the yarn wound on the
yarn feeder Bs decreases so as to maintain a constant
size of the bulge. A not-shown yarn feeler to detect the
presence or absence of the running yarn is provided
above the yarn unwinding assisting device 22.

[0016] The yarn processing section 12 is configured to
perform predetermined processing on the yarn Y. The
yarn processing section 12 includes the tension applying
device 31, a yarn guiding device 32, and a yarn speed
sensor 33.

[0017] The tension applying device 31 is configured to
apply predetermined tension to the running yarn Y. The
tension applying device 31 is arranged, for example, di-
rectly above the yarn supplying section 11. In other
words, the yarn Y runs upwards along the up-down di-
rection from the yarn supplying section 11 to the tension
applying device 31. In the present embodiment, the up-
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down direction is equivalent to a first direction of the
present invention. The tension applying device 31 is a
so-called gate type device. As shown in FIG. 2, the ten-
sion applying device 31 includes multiple fixed gate mem-
bers 31a and multiple movable gate members 31b. The
fixed gate members 31a and the movable gate members
31b are arranged alternately in the up-down direction.
The fixed gate members 31a and the movable gate mem-
bers 31b extend along the longitudinal direction and are
cantilevered with the end portion as the base end.
[0018] The movable gate members 31b can be
switched between a tension applied state (shown by a
solid linein FIG. 2 and FIG. 4B; aresistance applied state
of the present invention) and a tension released state
(shown by a dashed line in FIG. 2 and FIG. 4A). When
the movable gate members 31b are in the tension applied
state, as explained later, tension is applied onto the yarn
Y. When the movable gate members 31b are in the ten-
sion released state, the yarn Y can be guided through
the fixed gate members 31a and the movable gate mem-
bers 31b (explained in detail later). For example, as
shown in FIG. 2, in the tension applied state, the movable
gate members 31b are positioned to the right side of the
fixed gate members 31a. In this state, the yarn Y mainly
comes in contact with the left side of the fixed gate mem-
bers 31a and the right side of the movable gate members
31b. In this state, the yarn Y is bent by the fixed gate
members 31a and the movable gate members 31b. In
this state, because the yarn Y runs while being in contact
with the fixed gate members 31a and the movable gate
members 31b, the fixed gate members 31a and the mov-
able gate members 31b provide resistance due to a fric-
tional force. Accordingly, tension is applied onto the yarn
Y. The strength of the tension changes with the change
in the position of the movable gate members 31b in the
horizontal direction. In other words, more the movable
gate members 31b are moved to the right side, the bend-
ing angle of the yarn Y becomes larger, and the contact
length between the yarn Y and the fixed gate members
31a and the movable gate members 31b becomes long-
er. Accordingly, the frictional force (resistance) applied
to the yarn Y by the fixed gate members 31a and the
movable gate members 31b increases, causing the ten-
sion to increase.

[0019] Ontheotherhand, inthe tensionreleased state,
the movable gate members 31b are positioned to the left
side of the fixed gate members 31a. In this state, the yarn
Y does not contact with at least the movable gate mem-
bers 31b. In the tension released state, the yarn Y can
be guided to the tension applying device 31 from the front
side of the tension applying device 31. In the tension
released state, no tension is applied to the yarn Y.
[0020] The yarnguidingdevice 32is arranged near the
tension applying device 31. During the winding process,
is the yarn Y positioned between the yarn supplying sec-
tion 11 and the winding section 13 is disconnected due
to some reason, the yarn guiding device 32 performs a
part of a preparatory operation (explained in detail later)
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to join the yarn Y on the yarn supplying section 11 side
in the yarn running direction (hereinafter, a first yarn Y1)
and the yarn Y on the winding section 13 side (hereinaf-
ter, a second yarn Y2). For example, yarn breakage dur-
ing the winding process can be cited as a reason for
disconnection of the yarn Y. After the preparatory oper-
ation is performed, the operator joins the yarn end of the
first yarn Y1 and the yarn end of the second yarn Y2. The
operator joins the yarn end of the first yarn Y1 (shown
by a double-dashed line in FIG. 3) and the yarn end of
the second yarn Y2 (shown by a double-dashed line in
FIG. 3) by using, for example, a portable yarn joining
device 100 known in the art. Alternatively, the operator
can manually tie the yarn end of the first yarn Y1 and the
yarn end of the second yarn Y2. The working space S in
which joining of the yarn end of the first yarn Y1 and yarn
end of the second yarn Y2 can be performed is, for ex-
ample, a space provided on the front side of the tension
applying device 31. In other words, the space provided
on the front side of the tension applying device 31 is the
space on the working space S side in the longitudinal
direction of the tension applying device 31. In the present
embodiment, the longitudinal direction orthogonal to (in-
tersecting) the up-down direction is equivalent to a sec-
ond direction of the present invention.

[0021] More specifically, the yarn guiding device 32
includes a pipe-shaped arm 32b that is pivotable around
a pivoting shaft 32a, a holding section 32¢ arranged at
the tip end part of the arm 32b, and an arm driving motor
32d (the movement driving section of the present inven-
tion) that rotates and drives the arm 32b. The axial direc-
tion of the pivoting shaft 32a is nearly parallel to the hor-
izontal direction. The pivoting shaft 32a is arranged, for
example, above the tension applying device 31. The arm
32b is a pipe-shaped member that is bent in a substan-
tially U shape. The arm 32b at least extends in a direction
orthogonal to the horizontal direction (see FIG. 3). The
arm 32b is arranged such that the movement range of
the holding section 32c includes a position below the ten-
sion applying device 31 (shown by solid line in FIG. 2
and solid line in FIG. 3) and a position above the tension
applying device 31 (shown by double-dashed line in FIG.
2 and double-dashed line in FIG. 3). In other words, the
holding section 32c is movable between a position below
the tension applying device 31 and a position above the
tension applying device 31. Moreover, the arm 32b is
arranged so that the holding section 32c can be posi-
tioned in or near the working space S (see FIG. 3). The
holding section 32c includes a suction port that is con-
nected to a not-shown negative pressure source. The
holding section 32c is configured to hold the first yarn Y1
by sucking and catching the first yarn Y1 with a negative
pressure generated by the negative pressure source.
The holding section 32c further includes, for example, a
not-shown gripping member capable of holding the yarn
end near the suction port, however the holding section
32c is not limited to such a configuration. The arm driving
motor 32d is configured to move and drive the holding
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section 32c by swiveling and driving the arm 32b. The
arm driving motor 32d is electrically connected to the unit
controller 15 and is controlled by the unit controller 15.
[0022] The yarn speed sensor 33 is a device that de-
tects the speed (yarn speed) of the running yarn Y. The
yarn speed sensor 33 outputs a predetermined signal to
the unit controller 15 when, for example, the yarn Y is
not detected due to yarn breakage caused by some rea-
son.

[0023] The winding section 13 is for forming the pack-
age P by winding the yarn Y on the winding bobbin Bw.
The winding section 13 includes a cradle 41 (package
supporting section of the present invention), a contact
roller 42, a package driving motor 43 (package driving
section of the present invention), and a traversing device
44. The cradle 41 rotatably supports the winding bobbin
Bw (package P). When the contact roller 42 rotates while
being in contact with the package P that is formed on the
winding bobbin Bw, the package P and the winding bob-
bin Bw are driven to rotate due to contact friction with the
contact roller 42. Accordingly, the yarn Y runs towards
the winding bobbin Bw.

[0024] The package driving motor 43 can rotate and
drive the contact roller 42 in a direction in which the yarn
Y is wound into the package P (forward direction) and a
direction in which the yarn Y can be pulled from the pack-
age P (backward direction). In a normal winding opera-
tion, the contact roller 42 is driven forwards to rotate the
package P forwards, winding the yarn Y onto the package
P. Moreover, during the preparatory operation, the con-
tact roller 42 is driven backward to rotate the package P
backwards (explained in detail later).

[0025] The traversing device 44 traverses the yarn Y
that runs towards the winding bobbin Bw. The traversing
device 44 includes, for example, a not-shown arm, a
traverse guide 44a attached to a tip end part of the arm,
and a traverse motor 44b that swings and drives the arm
in the horizontal direction. The traverse motor 44b drives
the arm and also swings the arm, causing the traverse
guide 44a to reciprocally move along the horizontal di-
rection. Accordingly, the running yarn Y is traversed by
the traverse guide 44a. The yarn Y is wound around the
winding bobbin Bw while being traversed by the travers-
ing device 44. Accordingly, the package P is formed.
[0026] The operation panel 14 is operated by the op-
erator. As shown in FIG. 2, the operation panel 14 is
arranged on a front surface of an upper end portion of
the unit main body 10. The operation panel 14 includes
operation buttons 51, a display panel 52 and a restart
switch 53. The operation buttons 51 include, forexample,
an upward pointing triangular operation button 51a and
adownward pointing triangular operation button 51b. The
operation buttons 51a and 51b are, for example, turned
on when the operator presses the button using a finger
and turned off when the operator releases the finger. The
display panel 52 is, for example, a liquid crystal display
known in the art. The display panel 52 can include, for
example, a not-shown LED lamp. The restart switch 53
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is for restarting the winding process when the winding
process is temporarily stopped. The operation panel 14
is electrically connected to the unit controller 15.

[0027] The unitcontroller 15is installed in the unit main
body 10. The unit controller 15 includes a CPU, a ROM,
and a RAM. The unit controller 15 controls various com-
ponents of the winding unit 2 according to a computer
program stored in the ROM by using the CPU.

[0028] In the winding unit 2 having the above configu-
ration, the unit controller 15 drives the package driving
motor 43 while the package P is in contact with the contact
roller 42 to rotate the contact roller 42. With such a con-
figuration, the yarn Y pulled from the yarn feeder Bs is
wound onto the winding bobbin Bw to form the package
P (winding process).

[0029] Inthe winding unit2 of the presentembodiment,
as explained above, when the yarn Y gets disconnected
in the yarn running direction, the operator must join the
first yarn Y1 and the second yarn Y2. The preparatory
operation needs to be performed before joining the first
yarn Y1 and the second yarn Y2. In other words, the yarn
end of the first yarn Y1 and the yarn end of the second
yarn Y2 must be pulled out beforehand to a position
(working space S) where the operator can join the first
yarn Y1 and the second yarn Y2. Therefore, in order to
facilitate the preparatory operation, the unit controller 15
executes control as explained below.

Pulling control of the first yarn

[0030] When the yarn Y gets disconnected during the
winding process (for example, when a signal indicating
that the yarn Y is disconnected is received from the yarn
speed sensor 33), the unit controller 15 executes a pulling
control of thefirstyarn Y1 as explained below. The control
process will be explained in detail with reference to FIG.
5 and FIGS. 6A to 6D. FIG. 5 is a flowchart showing the
control executed by the unit controller 15 on the tension
applying device 31 and the yarn guiding device 32. FIGS.
6Ato 6D are explanatory diagrams showing an operation
of the yarn guiding device 32.

[0031] As aninitial state, the unit controller 15 controls
each component ofthe winding unit 2 to execute the wind-
ing process. During the winding process, the tension ap-
plying device 31 is in the tension applied state (shown
by a solid line in FIG. 2 and FIG. 4B). During the winding
process, the holding section 32c of the yarn guiding de-
vice 32 is positioned in a waiting position at which the
holding section 32c does not interfere with the yarn Y.
First, when the yarn Y is disconnected (Step S101), the
unit controller 15 controls each component of the winding
unit 2 to temporarily stop the winding process (Step
S102). Next, the unit controller 15 controls the arm driving
motor 32d (see FIG. 2) of the yarn guiding device 32 to
position the holding section 32c at the first position (see
FIG. 6A) where the first yarn Y1 can be sucked and
caught (Step S103). Moreover, the unit controller 15 con-
trols the yarn guiding device 32 to suck and catch the
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first yarn Y1 using negative pressure. The operation of
sucking and catching can be performed simultaneously
with Step S103 or immediately after Step S103.

[0032] Next, the unit controller 15 sets the state of the
tension applying device 31 to the tension released state
(Step S104, see FIG. 4A). That is, the unit controller 15
sets the state of the tension applying device 31 to the
tension released state before the holding section 32c that
has caught the first yarn Y1 is moved to the second po-
sition (Step S105 explained later). Step S104 can be per-
formed before or at the same time as Step S103.
[0033] Next, the unit controller 15 rotates the arm 32b
by controlling the arm driving motor 32d, thereby moving
the holding section 32c¢ above the tension applying de-
vice 31 (Step S105, see FIG. 6B). The position (second
position) of the holding section 32c shown in FIG. 6B is
a position opposing the first position with the tension ap-
plying device 31 interposed therebetween in the up-down
direction. Accordingly, the first yarn Y1 is guided to the
tension applying device 31. More specifically, the first
yarn Y1 is arranged between the fixed gate members
31aand the movable gate members 31b in the horizontal
direction (shown by a double-dashed line in FIG. 4A).
Next, the unit controller 15 controls the tension applying
device 31 to switch the movable gate members 31b from
the tension released state to the tension applied state
(Step S106, see FIG. 4B). In other words, the unit con-
troller 15 switches the state of the tension applying device
31 from the tension released state to the tension applied
state before the holding section 32c that has caught the
first yarn Y1 is moved from the second position (Step
S107 explained later) . Accordingly, the first yarn Y1 is
held by the fixed gate members 31a and the movable
gate members 31b (in other words, the first yarn Y1 is
introduced into the tension applying device 31). When
the tension applying device 31 is in the tension applied
state, the fixed gate members 31a and the movable gate
members 31b apply resistance to the first yarn Y1. Such
a configuration prevents the first yarn Y1 from falling out
of the tension applying device 31.

[0034] Next, the unit controller 15 rotates the arm 32b
by controlling the arm driving motor 32d and stops the
holding section 32c at a position (third position) while
returning from the second position to the first position
(Step S107, see FIG. 6C). The third position is a position
between the first position and the second position in the
up-down direction. Moreover, the third position is on the
front side (working space S side) of the tension applying
device 31 in the longitudinal direction and is also the po-
sition on the front side of both the first position and the
second position. This makes it easier for the operator to
manually pull the first yarn Y1 from the holding section
32c. It is preferable that the third position is above the
tension applying device 31 in the up-down direction (the
second position side in the up-down direction with re-
spect to the tension applying device 31). Generally, var-
ious devices, such as a not-shown device that supplies
the yarn feeder Bs to the yarn feeder supporting section
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21, are arranged near or below the tension applying de-
vice 31. Therefore, when the holding section 32c stops
near the tension applying device 31 or below the tension
applying device 31, the space for the operator to manually
pull the first yarn Y1 may become narrower. On the other
hand, a sufficient space for manually pulling the first yarn
Y1 can be secured on the second position side in the up-
down direction of the tension applying device 31.
[0035] At Step S107 explained above, the unit control-
ler 15 can return and stop the holding section 32c at the
first position instead of stopping the holding section 32c
at the third position (see FIG. 6D). Even in this case, the
first yarn Y1 is pulled out from the yarn feeder Bs and
held by the tension applying device 31. In other words,
some of the preparatory operations for joining the first
yarn Y1 and the second yarn Y2 are performed by the
yarn processing section 12. Therefore, it is possible to
reduce the efforts of the operator to perform the prepar-
atory operation.

Pulling control of the second yarn

[0036] Next, the pulling control of the second yarn Y2
by the unit controller 15 will be explained. When the run-
ning yarn Y is disconnected, the winding process in the
winding unit 2 is temporarily stopped as explained above.
At this step, because the package P continues to rotate
forawhile duetoinertia, the second yarn Y2is completely
wound onto the package P. Therefore, the operator
needs to pull out the second yarn Y2 from the package
P as the preparatory operation before joining the first
yarn Y1 and the second yarn Y2. However, for example,
if the yarn Y is thin and / or the amount of yarn Y wound
on the package P is large (that is, the inertial mass is
large), simply pulling the second yarn Y2 may cause the
second yarn Y2 to be broken off as the second yarn Y2
may not be able to withstand the tensile stress. On the
other hand, if the operator manually rotates the package
P to unwind the second yarn Y2 from the package P, it
takes time and effort, and may also damage the yarn Y
on the surface of the package P. Therefore, in the present
embodiment, the unit controller 15 performs the pulling
process for the second yarn Y2 as explained below. The
details will be explained with reference to FIGS. 7A and
7B. FIG. 7A is an explanatory diagram showing how the
operation panel 14 is operated. FIG. 7B is an explanatory
diagram showing how the second yarn Y2 is pulled out.
[0037] When the operation button51bisinthe on state,
the unit controller 15 reverses the rotation shaft of the
package driving motor 43 at a predetermined rotation
speed, drives the contactroller42 inreverse, and rotates
the package P in reverse. For example, as long as the
operator continues to press the operation button 51b with
his finger (see FIG. 7A), the operation button 51b will
remain on. Accordingly, the package driving motor 43
continues to run and the package P continues to rotate
in reverse as long as the operator keeps pressing the
operation button 51b with afinger. Therefore, the second
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yarn Y2 can be easily pulled out from the package P
without requiring the second yarn Y2 to be pulled strongly
(see FIG. 7B). When the operation button 51b is turned
off by the operator by releasing the operation button 51b,
the unit controller 15 stops the package driving motor 43.
With such a pulling process explained above, the second
yarn Y2 of an arbitrary length can be pulled outdepending
on the operation by the operator. In the present embod-
iment, the operation in which the operator presses the
operation button 51b with his finger is the first operation
to startthe reverse operation of the package driving motor
43. Moreover, the operation in which the operator releas-
es his finger from the operation button 51b is the second
operation for stopping the reverse operation of the pack-
age driving motor 43.

[0038] As explained above, after the pulling control of
the first yarn Y1 and the second yarn Y2 is performed,
the operator joins the first yarn Y1 and the second yarn
Y2 by using the yarn joining device 100 (see FIG. 3).
Finally, the operator presses the restart switch 53 (see
FIG. 2). Accordingly, the stopped winding process is re-
sumed.

[0039] Asexplained above, by moving the holding sec-
tion 32c from the first position to the second position, the
first yarn Y1 can be introduced into the tension applying
device 31. Accordingly, with such a configuration, the
time and effort of the operator can be reduced compared
to the case in which the operator introduces the first yarn
Y1 into the tension applying device 31. Furthermore, the
holding section 32c can be stopped at the first position
or the third position so that the first yarn Y1 can be easily
pulled from the holding section 32c. As explained above,
the preparatory operation before joining the first yarn Y1
and the second yarn Y2 can be made easier in the wind-
ing unit 2 where the first yarn Y1 and the second yarn Y2
need to be joined by the operator.

[0040] Moreover, in the third position, it becomes eas-
ier for the operator to access the first yarn Y1 by stopping
the holding section 32¢ at a position on the working space
S side than the first position and the second position in
the longitudinal direction. Therefore, the preparatory op-
eration can be made easier.

[0041] Moreover, the unit controller 15 sets the state
of the tension applying device 31 to the tension released
state before the holding section 32c that has caught the
first yarn Y1 is moved to the second position. Moreover,
the unit controller 15 switches the state of the tension
applying device 31 from the tension released state to the
tension applied state before the holding section 32c that
has caught the first yarn Y1 is moved from the second
position. Accordingly, the first yarn Y1 can be reliably
guided to the tension applying device 31. Moreover, it is
possible to prevent the first yarn Y1 from falling off the
tension applying device 31 after the firstyarn Y1 is guided
to the tension applying device 31.

[0042] The unit controller 15 operates the package
driving motor 43 to rotate the package P in a reverse
direction when the operation panel 14 is operated in a
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state in which the yarn Y is disconnected into the first
yarn Y1 and the second yarn Y2. In such a way, by op-
erating the operation panel 14, the second yarn Y2 can
be easily pulled while controlling the labor and / or dam-
age done to the package P.

[0043] The unit controller 15 continues to operate the
package driving motor 43 from the time the operation
button 51b is pressed until the operator releases his fin-
ger from the operation button 51b (that is, from the time
the first operation is performed until the second operation
is performed). With such a process, the second yarn Y2
of an arbitrary length can be pulled out depending on the
operation performed by the operator.

[0044] Modifications in which the above embodiment
is modified will be explained below. However, parts and
elements that are identical to the embodiment explained
above are indicated by the same reference symbols and
explanation thereof is omitted.

[0045] (1) Inthe above embodiment, the unit controller
15 sets the state of the tension applying device 31 to the
tension released state (Step S104) before the holding
section 32c that has caught the first yarn Y1 is moved to
the second position (Step S105); however, the unit con-
troller 15 is not limited to such a configuration. Step S104
and Step S105 can be performed, for example, at the
same time. Moreover, the unit controller 15 switches the
state of the tension applying device 31 from the tension
released state to the tension applied state (Step S106)
before the holding section 32c that has caught the first
yarn Y1 is moved from the second position (Step S107);
however, the unit controller 15 is not limited to such a
configuration. Step S106 and Step S107 can be per-
formed, for example, at the same time.

[0046] (2) In the embodiment explained above, press-
ing the operation button 51b is the first operation, and
releasing the finger from the operation button 51b is the
second operation; however, the present invention is not
limited to such a configuration. For example, the opera-
tion button 51b can be configured to switch between an
on state and an off state each time the operation button
51b is pressed. That is, pressing the operation button
51b once when the operation button 51b is in the off state
can be the first operation, and pressing the operation
button 51b again when the operation button 51b is in the
on state can be the second operation.

[0047] (3)Inthe embodiment explained above, the op-
eration panel 14 includes the operation buttons 51a and
51b; however, the present invention is not limited to such
a configuration. Instead of the operation buttons 51a and
51b, for example, a not-shown touchscreen can be pro-
vided.

[0048] (4)Inthe embodimentexplained above, the unit
controller 15 continues to operate the package driving
motor 43 from the first operation until the second opera-
tion is performed on the operation panel 14; however,
the present invention is not limited to such a configura-
tion. For example, the unit controller 15 can be set to
operate the package driving motor 43 for a predeter-
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mined time period when the operation button 51b is
pressed once (predetermined operation of the present
invention). In such a way, each time the predetermined
operation is performed, the second yarn Y2 that has a
predetermined length can be pulled. Accordingly, by con-
figuring an appropriate setting beforehand, the second
yarn Y2 having an appropriate length can be pulled with
a simple operation. The predetermined time period can
be set beforehand, for example, in the main control de-
vice 4. Alternatively, instead of the predetermined time
period, information on the predetermined length for pull-
ing the second yarn Y2 can also be stored in the main
control device 4. In such a case, information on the cir-
cumferential speed when the contact roller 42 rotates in
the reverse direction is also stored in the main control
device 4. Then, the predetermined time period can be
calculated based on the information of the predetermined
length and the information of the circumferential speed.
[0049] (5) In the embodiment explained above, the ro-
tation shaft of the package driving motor 43 is reversely
driven in order to rotate the package P in the reverse
direction; however, the present invention is not limited to
such a configuration. In other words, the package driving
motor 43 can be used only for winding the yarn Y onto
the winding bobbin Bw. In such a case, for example, a
not-shown separating mechanism that separates the
package P from the contact roller 42 when the yarn Y is
disconnected, and a not-shown package driving section
that drives the package P, which is separated from the
contactroller42, in the reverse direction can be provided.
Moreover, the package driving motor 43 can be provided
in the cradle 41. In such a case, the winding bobbin Bw
can be directly rotated by the package driving motor 43.
[0050] (6) In the embodiment explained above, the
package P is reversely driven in order to pull the second
yarn Y2 from the package P; however, the present in-
vention is not limited to such a configuration. In other
words, the operator may pull the second yarn Y2 from
the package P while manually reversing the package P.
[0051] (7)Inthe embodimentexplained above, the ten-
sion applying device 31 is switched to the tension re-
leased state (Step S104) before the firstyarn Y1 is guided
to the tension applying device 31 (Step S105) during the
pulling control of the first yarn Y1; however, the present
invention is not limited to such a configuration. For ex-
ample, Step S104 and Step 105 can be started at the
same time. Alternatively, the winding unit 2 can be con-
figured to guide the first yarn Y1 to the tension applying
device 31 even when the tension applying device 31 is
in the tension applied state. That is, for example, it is
possible to provide on the front side of the tension apply-
ing device 31 a not-shown guide member configured to
bend the first yarn Y1 that is moving backwards towards
the tension applying device 31 in a wavelike shape.

[0052] (8) In the embodiment explained above, the
winding unit 2 is provided with the gate type tension ap-
plying device 31; however, the present invention is not
limited to such a configuration. The winding unit 2 can
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include a not-shown disc-type tension applying device
that applies resistance to the yarn Y by positioning the
yarn Y between a plurality of a not-shown disc.

[0053] (9) The present invention is not limited to the
winding unit 2 of the automatic winder 1, and can be
applied to various yarn winding devices that pull yarn
from the yarn feeder to form a package.

[0054] According to one aspect of the present inven-
tion, a yarn winding device is configured to form a pack-
age by winding a yarn that is pulled from a yarn feeder.
The yarn winding device includes a tension applying de-
vice that applies tension to the yarn running towards the
package side in a yarn running direction; a holding sec-
tion that holds a first yarn when the yarn is disconnected
into the first yarn on the yarn feeder side in the yarn run-
ning direction and a second yarn on the package side in
the yarn running direction; a movement driving section
that drives and moves the holding section between a first
position where the first yarn can be caught and a second
position where the first yarn can be introduced into the
tension applying device; and a control section that con-
trols the movement driving section to move the holding
section from the first position to the second position while
thefirstyarnis held in the holding section, and then return
and stop the holding section at the first position, or stop
the holding section at a third position on the way back to
the first position.

[0055] In the present invention, by moving the holding
section from the first position to the second position, the
first yarn can be introduced into the tension applying de-
vice. Accordingly, with such a configuration, the time and
effort of the operator can be reduced compared to the
case in which the operator introduces the first yarn into
the tension applying device. Furthermore, the holding
section can be stopped at the first position or the third
position so that the first yarn can be easily pulled from
the holding section. As explained above, the preparatory
operation before joining the first yarn and the second
yarn can be made easier in the yarn winding device where
the first yarn and the second yarn need to be joined by
the operator.

[0056] In the above yarn winding device, the control
section controls, when the direction along the yarn run-
ning from the yarn feeder to the tension applying device
is the first direction, the movement driving section to stop
the holding section at the third position, which is a position
thatis more towards the working space, which is a space
where the yarn end of the first yarn and the yarn end of
the second yarn can be joined, than the first position and
the second position. In the presentinvention, it becomes
easier for the operator to access the first yarn. Therefore,
the preparatory operation can be made easier.

[0057] Inthe above yarn winding device, the yarn end
of the first yarn and the yarn end of the second yarn are
joined manually at the third position by an operator.
Therefore, the yarn joining work can be performed at a
position that is easy for the operator to handle.

[0058] In the above yarn winding device, the tension
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applying device is switchable between a tension released
state in which the first yarn held by the holding section
canbe introduced, and aresistance applied state in which
resistance can be applied to the first yarn that is intro-
duced by the holding section. The control section sets
the state of the tension applying device to the tension
released state before moving the holding section that
holds the first yarn to the second position, and switches
the state of the tension applying device from the tension
released state to the resistance applied state before mov-
ing the holding section, which is holding the first yarn,
from the second position.

[0059] In the present invention, the resistance can be
applied to the first yarn after the first yarn is guided to the
tension applying device. Therefore, it is possible to pre-
vent the first yarn from falling off the tension applying
device.

[0060] Theaboveyarnwinding device includes a pack-
age supporting section that rotatably supports the pack-
age; a package driving section capable of rotating the
package in a direction opposite to the direction in which
the yarn is wound; and an operation panel that can be
operated by an operator. The control section operates
the package driving section when the operation panel is
operated when the yarn is disconnected into the first yarn
and the second yarn.

[0061] When pulling outthe second yarnfromthe pack-
age to join the first yarn and the second yarn, if the yarn
is thin and / or the package is heavy (thatis, the package
is difficult to rotate as the inertial mass is large), pulling
the yarn by the operator may cause the yarn to be broken
off as the yarn may not be able to withstand the tensile
stress. Onthe other hand, if the operator manually rotates
the package in the reverse direction to prevent this from
occurring, it takes time and effort, and may also damage
the yarn on the surface of the package. In this regard, in
the present invention, by operating the operation panel,
the second yarn can be easily pulled while controlling the
labor and / or damage done to the package.

[0062] In the above yarn winding device, the control
section continues to operate the package driving section
from when the first operation to start the operation of the
package driving section is performed until the second
operation to end the operation of the package driving
section is performed.

[0063] In the present invention, the second yarn of an
arbitrary length can be pulled out depending on the op-
eration by the operator.

[0064] In the above yarn winding device, the control
section operates the package driving section for a pre-
determined time period each time the predetermined op-
eration to operate the package driving section is per-
formed once. In the present invention, each time the pre-
determined operation is performed, the second yarn that
has a predetermined length can be pulled. Accordingly,
by configuring an appropriate setting beforehand, the
second yarn having an appropriate length can be pulled
with a simple operation.
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[0065] According to another aspect of the present in-
vention, a yarn joining method is used in a yarn winding
device including a tension applying device that applies
tension to a yarn running towards a package side in a
yarn running direction; a holding section that holds a first
yarn when the yarn is disconnected into the first yarn on
a yarn feeder side in the yarn running direction and a
second yarn on the package side in the yarn running
direction; a movement driving section that drives and
moves the holding section between a first position where
the first yarn can be caught and a second position where
the first yarn can be introduced into the tension applying
device; and a control section. The yarn joining method
includes a first step at which the control section controls
the holding section to hold the first yarn; a second step
at which the control section controls the movement driv-
ing section to move the holding section from the first po-
sition to the second position; and a third step at which
the control section provides control to return the holding
section to the first position and stop there, or, stop the
holding section at a third position on the way back to the
first position, so that joining of the yarn can be performed
by an operator. Accordingly, the operator can perform
the yarn joining efficiently.

[0066] Inthe above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".
[0067] 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.

Claims

1. Avyarn winding device (2) configured to form a pack-
age (P) by winding a yarn (Y) that is pulled from a
yarn feeder (Bs), comprising:

a tension applying device (31) that applies ten-
sion to the yarn (Y) running towards the package
side in a yarn running direction;

a holding section (32c) that holds a first yarn
(Y1) when the yarn (Y) is disconnected into the
firstyarn (Y1) on the yarn feeder side in the yarn
running direction and a second yarn (Y2) on the
package side in the yarn running direction;
amovementdriving section (32d) thatdrives and
moves the holding section (32c) between a first
position where the first yarn (Y1) can be caught
and a second position where the first yarn (Y1)
can be introduced into the tension applying de-
vice (31); and

a control section (15) that controls the move-
ment driving section (32d) to move the holding
section (32c) from the first position to the second
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position while the first yarn (Y1) is held in the
holding section (32c), and then return and stop
the holding section (32c) at the first position, or
stop the holding section (32c) at a third position
on the way back to the first position.

The yarn winding device (2) as claimed in Claim 1,
wherein the control section (15) controls, when the
direction along the yarn (Y) running from the yarn
feeder (Bs) to the tension applying device (31) is the
first direction, the movement driving section (32d) to
stop the holding section (32c) at the third position,
which is a position that is more towards the working
space, which is a space where the yarn end of the
first yarn (Y1) and the yarn end of the second yarn
(Y2) can be joined, than the first position and the
second position.

The yarn winding device (2) as claimed in Claim 2,
wherein the yarn end of the first yarn (Y1) and the
yarn end of the second yarn (Y2) are joined manually
at the third position by an operator.

The yarn winding device (2) as claimed in one of
Claims 1 to 3, wherein

the tension applying device (31) is switchable
between a tension released state in which the
first yarn (Y1) held by the holding section (32c)
can be introduced, and a resistance applied
state in which resistance can be applied to the
first yarn (Y1) that is introduced by the holding
section (32c),

the control section (15) sets the state of the ten-
sion applying device (31)to the tension released
state before moving the holding section (32c)
that holds the first yarn (Y1) to the second posi-
tion, and switches the state of the tension ap-
plying device (31) from the tension released
state to the resistance applied state before mov-
ing the holding section (32c), which is holding
the first yarn (Y1), from the second position.

The yarn winding device (2) as claimed in one of
Claims 1 to 4, comprising:

a package supporting section (41) that rotatably
supports the package (P);

a package driving section (43) capable of rotat-
ing the package (P) in a direction opposite to the
direction in which the yarn (y) is wound; and
an operation panel (14) that can be operated by
an operator, wherein

the control section (15) operates the package
driving section (43) when the operation panel
(14) is operated when the yarn (Y) is disconnect-
ed into the first yarn (Y1) and the second yarn
(Y2).
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10

6.

The yarn winding device (2) as claimed in Claim 5,
wherein the control section (15) continues to operate
the package driving section (43) from when the first
operation to start the operation of the package driv-
ing section (43) is performed until the second oper-
ation to end the operation of the package driving sec-
tion (43) is performed.

The yarn winding device (2) as claimed in Claim 5,
wherein the control section (15) operates the pack-
age driving section (43) for a predetermined time pe-
riod each time the predetermined operation to oper-
ate the package driving section (43) is performed
once.

A yarn joining method used in a yarn winding device
(2), comprising:

a tension applying device (31) that applies ten-
sion to a yarn (Y) running towards a package
side in a yarn running direction;

a holding section (32c) that holds a first yarn
(Y1) when the yarn (Y) is disconnected into the
first yarn (Y1) on a yarn feeder side in the yarn
running direction and a second yarn (Y2) on the
package side in the yarn running direction;
amovementdriving section (32d) thatdrives and
moves the holding section (32c) between a first
position where the first yarn (Y1) can be caught
and a second position where the first yarn (Y1)
can be introduced into the tension applying de-
vice (31); and

a control section (15), wherein

the yarn joining method includes

a first step at which the control section (15)
controls the holding section (32c) to hold
the first yarn (Y1);

a second step at which the control section
(15) controls the movement driving section
(32d) to move the holding section (32c) from
the first position to the second position; and
a third step at which the control section (15)
provides control to return the holding sec-
tion (32c) to the first position and stop there,
or, stop the holding section (32c) at a third
position on the way back to the first position,
so that joining of the yarn (Y1, Y2) can be
performed by an operator.
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