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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a technique of
a yarn winding device for winding a yarn into a package.
More specifically, the present invention relates to a tech-
nique of detecting a traverse defect of the yarn winding
device.

2. Description of Related Art

[0002] The yarn winding device has a problem in that
a defective package having poor shape or poor unwind-
ing property is formed due to the traverse defect of the
yarn. In a conventional yarn winding device, a traverse
detection section for detecting the traverse defect of the
yarn is arranged. For example, in a drum traverse type
yarn winding device, the traverse detection section is ar-
ranged only at any one of left and right ends with respect
to a central part of the package (see e.g., Japanese Un-
examined Patent Publication No. 63-17773).

[0003] The traverse defect in the drum traverse type
yarn winding device is mostly any one of (1) traverse
defect in which the yarn is not traversed to both ends of
the drum and is traversed only at the central part of the
drum, and (2) traverse defect in which yarn crossing is
poor at a cross portion (branched portion) of a traverse
groove and the yarn is turned back in the middle without
being traversed to one end of the drum.

[0004] In the traverse defect of (1), the yarn is not tra-
versed to both ends of the drum and thus can be easily
detected by arranging the traverse detection section only
at any one of left and right ends. In the traverse defect
of (2), the yarn is sometimes traversed to any one of left
and right ends of the drum, and the yarn might be detect-
ed with the traverse detection section even if the traverse
detection section is arranged only at one end. However,
in the case of the traverse defect of (2), a traverse cycle
becomes shorter than the traverse cycle at normal times.
Thus, the traverse detection section is arranged only at
any one of left and right ends, and a cycle of a detection
signal is measured to detect even the traverse defect of
(2).

[0005] The drum traverse type yarn winding device is
a yarn winding device in which the drive of the package
and the traversing of the yarn are cooperatively operat-
ing. There is also a yarn winding device in which the drive
of the package and the traversing of the yarn are inde-
pendent. For example, there are known an arm traverse
type yarn winding device in which a traverse guide is
operated by a reciprocating movement of an arm, and a
belt traverse type yarn winding device in which the
traverse guide is operated by a reciprocating movement
ofabelt. In such yarn winding devices, the traverse defect
of the yarn cannot be detected even if the traverse de-
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tection section is arranged at any one of left and right
ends with respect to the central part of the package.
[0006] In other words, in the yarn winding device in
which the drive of the package and the traversing of the
yarn are independent, the yarn is traversed by independ-
ently operating the traverse guide. In such a yarn winding
device, the traverse defect occurs from introduction mis-
take of the yarn to the traverse guide or disengagement
of the yarn from the traverse guide. When the yarn is not
hooked to the traverse guide, the yarn is beaten at a
constant cycle (normal traverse cycle) towards only the
right side or only the left side by the outer side of the
traverse guide orthe arm. This is a traverse defect unique
to the yarn winding device in which the drive of the pack-
age and the traversing of the yarn are independent, and
accounts for most of the traverse defect.

[0007] In the case of such a traverse defect, the yarn
is not traversed to any one of left and right ends of the
package, but the yarn is traversed to the other end at the
normal traverse cycle. Thus, the traverse defect cannot
be detected even if the traverse detection section is ar-
ranged at any one of left and right ends with respect to
the central part of the package and the cycle of the de-
tection signal is measured. Therefore, in such yarn wind-
ing devices, the traverse detection section needs to be
arranged at both left and right ends with respect to the
central part of the package.

[0008] However, if the traverse detection section is ar-
ranged at both left and right ends with respect to the
central part of the package, a plurality of traverse detec-
tion sections are arranged and the cost is increased. Fur-
thermore, in the arm traverse type yarn winding device
orthe belttraverse type yarn winding device, the traverse
width can be changed and packages of various widths
can be formed. However, if the traverse detection section
is arranged at both left and right ends with respect to the
central part of the package, the yarn cannot be detected
if the traverse width is changed, and hence the position
of the traverse detection section needs to be adjusted in
accordance with the change in the traverse width.

BRIEF SUMMARY OF THE INVENTION

[0009] The presentinvention has been made to solve
the problems described above. A first object is to elimi-
nate necessity to arrange a plurality of traverse detection
sections and to reduce a cost in a yarn winding device
in which drive of a package and traversing of a yarn are
independent. A second object is to eliminate necessity
of position adjustment of the traverse detection section
even when changing the traverse width in the yarn wind-
ing device in which the drive of the package and the tra-
versing of the yarn are independent. A third object is to
avoid winding of the package to be continued in atraverse
defect state, and to prevent a defective package from
being formed.

[0010] The problems to be solved by the present in-
vention are as described above, and the means for solv-
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ing such problems will be described below.

[0011] In other words, a first aspect of the invention
relates to a yarn winding device including a winding sec-
tion, a traverse guide, and a traverse detection section.
The winding section winds a package. The traverse guide
is driven independent from the drive of the package, and
traverses a yarn to be wound into the package. The
traverse detection section is arranged at a central part
of a traverse width of the traverse guide, and detects
presence or absence of the traversed yarn.

[0012] In a second aspect of the invention, according
to the first aspect, the central part of the traverse width
of the traverse guide is a region having a width of 1/3 of
the traverse width, and the traverse detection section is
arranged in the region.

[0013] A third aspect of the invention relates to a yarn
winding device including a winding section, a traverse
guide, and a traverse detection section. The winding sec-
tion winds a package. The traverse guide is driven inde-
pendent from the drive of the package, and traverses a
yarn to be wound into the package. The traverse detec-
tion section is arranged at a central part of a package
width, and detects presence or absence of the traversed
yarn.

[0014] In afourth aspect of the invention, according to
the third aspect, the central part of the package width is
a region having a width of 1/3 of the package width, and
the traverse detection section is arranged in the region.
[0015] In a fifth aspect of the invention, according to
any of the first to fourth aspects, the yarn winding device
includes a yarn feeding section, a yarn splicing device,
a yarn end catching section, and a control section. The
yarn feeding section supplies the yarn to be wound into
the package. The yarn splicing device carries out the
yarn splicing operation of splicing the yarn end from the
package and the yarn end from the yarn feeding section.
The yarn end catching section carries out the catching
operation of catching the yarn end from the package. The
control section stops the traversing of the traverse guide
when the absence of the yarn is detected by the traverse
detection section after the catching operation by the yarn
end catching section and the yarn splicing operation by
the yarn splicing device are carried out and the traversing
of the traverse guide is started.

[0016] In a sixth aspect of the invention, according to
the fifth aspect, the yarn winding device further includes
a cutting device for cutting the yarn. The control section
causes the cutting device to cut the yarn when the ab-
sence of the yarn is detected by the traverse detection
section after the catching operation by the yarn end
catching section and the yarn splicing operation by the
yarn splicing device are carried out and the traversing of
the traverse guide is started.

[0017] In aseventh aspect of the invention, According
to the sixth aspect, the control section again causes the
yarn end catching section to carry out the catching op-
eration after stopping the traversing of the traverse guide.
[0018] In an eighth aspect of the invention, according
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to any one of the fifth to seventh aspects, the control
section stops the operation of the winding section and
the traverse guide when the absence of the yarn is de-
tected by the traverse detection section during the con-
tinuous operation of the winding section and the traverse
guide.

[0019] In a ninth aspect of the invention, according to
the sixth or seventh aspect, the control section stops the
operation of the winding section and the traverse guide
when the cutting device cuts the yarn during the contin-
uous operation of the winding section and the traverse
guide.

[0020] In a tenth aspect of the invention, according to
any of the first to ninth aspects, the yarn winding device
further includes a main guiding plate and an auxiliary
guiding plate. The main guiding plate is arranged in prox-
imity to the package, and guides the yarn in the traverse
direction. The auxiliary guiding plate guides the yarn to
the main guiding plate at the time of the catching opera-
tion by the yarn end catching section. The traverse de-
tection section detects the yarn passing between the
main guiding plate and the auxiliary guiding plate.
[0021] In an eleventh aspect of the invention, accord-
ing to any of the first to tenth aspects, the traverse de-
tection section is a reflective sensor.

Moreover, according to another aspect, the traverse de-
tection section includes a light source portion and a light
receiving portion, where the light receiving portion re-
ceives change in intensity of light that occurs when the
yarn to be traversed traverses light radiated from the light
source portion, and the presence or absence of yarn can
be detected from the change in intensity of the light re-
ceived by the light receiving portion.

[0022] The presentinvention has the following effects.
[0023] According to the first aspect, the traverse de-
tection section is arranged at the central part of the
traverse width of the traverse guide in the yarn winding
device in which the drive of the package and the travers-
ing of the yarn are independent. Thus, the traverse defect
can be detected without arranging a plurality of traverse
detection sections. This is because the yarn is continu-
ously beaten towards one end of the package by the
traverse guide when the traverse defect occurs because
the yarn is not engaged to the traverse guide. That is,
since the yarn is beaten in a short cycle (traverse cycle)
by the traverse guide, the yarn is traversed only to near
the end of the traverse width of the traverse guide and
is not traversed to the central part. Therefore, when the
traverse defect occurs, the traverse detection section ar-
ranged at the central part of the traverse width does not
detect the yarn. The traverse defect is thereby detected.
Therefore, a plurality of traverse detection sections do
not need to be arranged and the cost can be reduced in
the yarn winding device in which the drive of the package
and the traversing of the yarn are independent. Further-
more, the position adjustment of the traverse detection
section does not need to be carried outeven when chang-
ing the traverse width in the yarn winding device in which
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the drive of the package and the traversing of the yarn
are independent.

[0024] According to the second aspect, the traverse
detection section is arranged in the region having a width
of 1/3 of the traverse width in the yarn winding device in
which the drive of the package and the traversing of the
yarn are independent, and hence the traverse defect can
be detected without arranging a plurality of traverse de-
tection sections. That is, when the traverse defect occurs
because the yarn is not engaged to the traverse guide,
the yarn is beaten by the traverse guide and is not tra-
versed to the central part of the traverse width. However,
the region where the yarn is not traversed due to the
traverse defect is not only the exact center. The region
where the yarn is not traversed is the region having a
width of 1/3 of the traverse width including the exact cent-
er. Thus, the traverse defect can be detected by arrang-
ing the traverse detection section in the region having
the width of 1/3 of the traverse width. Therefore, a plurality
of traverse detection sections do not need to be arranged
and the cost can be reduced in the yarn winding device
in which the drive of the package and the traversing of
the yarn are independent. Furthermore, the position ad-
justment of the traverse detection section does not need
to be carried out even when changing the traverse width
in the yarn winding device in which the drive of the pack-
age and the traversing of the yarn are independent.
[0025] According to the third aspect, the traverse de-
tection section is arranged at the central part of the pack-
age width in the yarn winding device in which the drive
of the package and the traversing of the yarn are inde-
pendent. The traverse defect thus can be detected with-
out arranging a plurality of traverse detection sections.
That is, when the traverse defect occurs because the
yarn is not engaged to the traverse guide, the yarn is
beaten by the traverse guide in a short cycle (traverse
cycle), so that the yarn is traversed only to near the end
of the package width and is not traversed to the central
part. Thus, the traverse detection section arranged at the
central part of the package width does not detect the yarn
whenthe traverse defect occurs. The traverse defect thus
can be detected. Therefore, a plurality of traverse detec-
tion sections do not need to be arranged and the cost
can be reduced in the yarn winding device in which the
drive of the package and the traversing of the yarn are
independent. Furthermore, the position adjustment of the
traverse detection section does not need to be carried
out even when changing the traverse width in the yarn
winding device in which the drive of the package and the
traversing of the yarn are independent.

[0026] According to the fourth aspect, the traverse de-
tection section is arranged in the region having a width
of 1/3 of the package width in the yarn winding device in
which the drive of the package and the traversing of the
yarn are independent, and hence the traverse defect can
be detected without arranging a plurality of traverse de-
tection sections. That is, when the traverse defect occurs
because the yarn is not engaged to the traverse guide,
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the yarn Y is beaten by the traverse guide, and is not
traversed to the central part of the package width. How-
ever, the region where the yarn is not traversed due to
the traverse defectis not only the exact center. The region
where the yarn Y is not traversed is the region having a
width of 1/3 of the package width including the exact cent-
er. Thus, the traverse defect can be detected by arrang-
ing the traverse detection section in the region having
the width of 1/3 of the package width. Therefore, a plu-
rality of traverse detection sections do not need to be
arranged and the cost can be reduced in the yarn winding
device in which the drive of the winding bobbin and the
traversing of the yarn are independent. Furthermore, the
position adjustment of the traverse detection section
does not need to be carried out even when changing the
traverse width in the yarn winding device in which the
drive of the winding bobbin and the traversing of the yarn
are independent.

[0027] According to the fifth aspect, the traverse guide
stops traversing when absence of the yarn is detected
by the traverse detection section after the catching op-
eration by the yarn end catching section and the yarn
splicing operation by the yarn splicing device are carried
out and the Traversing of the traverse guide is started.
Thus, the winding operation can be avoided from being
continued in a state where the yarn is not traversed after
the yarn splicing operation. A defective package thus can
be prevented from being formed.

[0028] According tothe sixth aspect, the cutting device
cuts the yarn when absence of the yarn is detected by
the traverse detection section after the catching opera-
tion by the yarn end catching section and the yarn splicing
operation by the yarn splicing device are carried out and
the traversing of the traverse guide is started. Thus, if
the yarn is not traversed after the yarn splicing operation,
the yarn is immediately cut, and the winding operation is
avoided from being continued. Therefore, a defective
package can be prevented from being formed. Since the
yarn end is formed on the package side before carrying
out the next yarn catching operation, the success rate of
catching the next yarn end by the yarn catching device
can be improved.

[0029] According to the seventh aspect, after stopping
the traversing of the traverse guide, the yarn end catching
section again carries out the catching operation of the
yarn end from the package cut with the cutting device.
By carrying out the catching operation of the yarn end
again, the productivity of the yarn winding device can be
improved.

[0030] According tothe eighth aspect, the winding sec-
tion and the traverse guide stop the operation when the
absence of the yarn is detected by the traverse detection
section during the continuous operation of the winding
section and the traverse guide. The winding of the pack-
age can be avoided from being continued in a state where
the yarn is not traversed by the traverse guide.

[0031] According to the ninth aspect, the winding sec-
tion and the traverse guide stop the operation when the
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yarn is cut by the cutting device during the continuous
operation of the winding section and the traverse guide.
The winding of the package can be avoided from being
continued in a state where the yarn is cut.

[0032] According to the tenth aspect, the traverse de-
tection section detects the yarn passing between the
main guiding plate and the auxiliary guiding plate. The
presence or absence of the yarn guided by the main guid-
ing plate and the auxiliary guiding plate can be detected
with The traverse detection section, and thus the detec-
tion accuracy is improved.

[0033] According to the eleventh aspect, the reflective
sensor is used for the traverse detection section. The
traverse detection section is enlarged with the transmis-
sive sensor, but the traverse detection section can be
miniaturized with the reflective sensor.

BRIEF DESCRIPTION OF THE DRAWINGS
[0034] FIG. 1 is a front schematic view and a block

diagram illustrating a yarn winding device according to a
first embodiment of the present invention;

[0035] FIG. 2 is a front view of a winding section and
a guiding plate;
[0036] FIG. 3is a side view of the winding section and

the guiding plate;

[0037] FIG. 4is a plan view of the winding section and
the guiding plate;

[0038] FIG. 5is a diagram illustrating a flow of an op-
eration of a start-up operation of the yarn winding device;
[0039] FIG. 6 is a diagram illustrating a flow of an op-
eration of a continuous winding operation of the yarn
winding device; and

[0040] FIG. 7 is a front view illustrating a winding sec-
tion 200 according to a second embodiment of the
present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0041] Embodiments of the invention will be described
below with reference to the drawings.

[0042] A yarn winding device 100 according to a first
embodiment of the present invention will be described
with reference to FIG. 1 to FIG. 6.

[0043] Asillustratedin FIG. 1, the yarn winding device
100 of the present embodiment is a yarn winding device
that forms a yarn layer on a winding tube 82 while tra-
versing a yarn Y of a yarn feeding bobbin 81 with a
traverse device 12 to form a package 83. A travelling
direction of the yarn Y is a direction from a yarn feeding
bobbin 81 to the package 83. One yarn winding device
100 s illustrated in FIG. 1, but a plurality of the yarn wind-
ing devices 100 may be arranged in line to configure an
automatic winder.

[0044] In the present specification, the winding tube
82 and the package 83 are collectively referred to as a
winding bobbin B. In other words, the winding bobbin B
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not formed with a yarn layer is the winding tube 82, and
the winding bobbin B formed with a yarn layer is the pack-
age 83.

[0045] The outline of the yarn winding device 100 will
be described first. As illustrated in FIG. 1, the yarn wind-
ing device 100 includes a winding section 200, a traverse
device 12, a guiding plate 61, and a yarn feeding section
300.

[0046] The winding section 200 is a section for winding
the yarn Y into the package 83, and includes a cradle 13
and a contact roller 14. The cradle 13 includes a bearing
(notillustrated), a winding bobbin drive motor 18, a wind-
ing bobbin rotation speed sensor 32, and a winding bob-
bin diameter sensor 33. The bearing can removably at-
tach the winding bobbin B, and grips both ends of the
winding bobbin B in a freely rotatable manner. The cradle
13 can freely oscillate with an oscillating shaft 15 as a
center. The cradle 13 oscillates when the yarn Y is wound
by the winding bobbin B and the diameter of the winding
bobbin B is increased. An appropriate amount of contact
between the peripheral surface of the winding bobbin B
and the contact roller 14 is thereby maintained.

[0047] The winding bobbin drive motor 18 drives the
winding bobbin B. A drive shaft of the winding bobbin
drive motor 18 is coupled with the winding bobbin B in a
relatively non-rotatable manner (so-called direct drive
method) when the winding bobbin B is gripped by the
bearing of the cradle 13, and the winding bobbin B is
actively and rotatably driven by the winding bobbin drive
motor 18 to wind the yarn Y. The contact roller 14 makes
contact with the peripheral surface of the winding bobbin
B, and is passively rotated.

[0048] The winding bobbin rotation speed sensor 32
detects the number of rotations of the winding bobbin B.
The winding bobbin, diameter sensor 33 detects the di-
ameter of the winding bobbin B. The winding bobbin di-
ameter sensor 33 is configured by a rotary encoder, a
resolver, or the like, and detects the diameter of the wind-
ing bobbin B by detecting an oscillation angle of the cradle
13.

[0049] The traverse device 12 is arranged in proximity
to the winding bobbin B (package 83). The yarn Y is
wound around the winding bobbin B while being tra-
versed by the traverse device 12. The traverse device
12 includes an arm member 16, a traverse guide 17, and
a traverse guide drive motor 19. The traverse guide 17
is a hook-like member that engages with the yarn Y and
traverses the yarn Y. The traverse guide 17 is arranged
at the distal end of the arm member 16 configured to
freely oscillate. The traverse guide drive motor 19 drives
the arm member 16 in the direction of the winding width
of the winding bobbin B as shown with an arrow in FIG.
1, thatis, to reciprocate both ends of afirst end (illustrated
end on left side) and a second end (illustrated end on
right side) of the winding bobbin B to reciprocate the
traverse guide 17. In the present embodiment, a servo
motor is used for the traverse guide drive motor 19, but
a step motor or the like may also be used.
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[0050] In the following description, the width in which
theyarnY is traversed by the traverse guide 17 is referred
toas "traverse width". The traverse width can be changed
by increasing or decreasing the angle at which the
traverse guide drive motor 19 is rotated. The direction in
which the yarn Y is traversed, that is, the direction from
the first end towards the second end of the winding bob-
bin B and the direction from the second end towards the
firstend of the winding bobbin B is referred to as "traverse
direction”.

[0051] Asiillustrated in FIG. 2, FIG. 3, and FIG. 4, the
guiding plate 61 is arranged in proximity to the traverse
device 12. The guiding plate 61 is arranged on an up-
stream side of the yarn Y in the travelling direction with
respect to the traverse guide 17. The guiding plate 61
includes a main guiding plate 62, a first auxiliary guiding
plate 63, and a second auxiliary guiding plate 64. The
main guiding plate 62 is a member for guiding the yarn
Y in the traverse direction, and is arranged at a position
proximate to the traverse guide 17. The main guiding
plate 62 has an edge for guiding the yarn Y formed to an
arcuate shape.

[0052] The first auxiliary guiding plate 63 and the sec-
ond auxiliary guiding plate 64 are members for guiding
the yarn'Y onto the main guiding plate 62 when a catching
operation of the yarn end is carried out by an upper yarn
catching guiding portion 27, to be described later. The
first auxiliary guiding plate 63 is formed from a first end
(illustrated end on left side in FIG. 2) towards a central
part of the main guiding plate 62. As illustrated in FIG. 4,
the first auxiliary guiding plate 63 forms a gap with the
main guiding plate 62 through which the yarn Y passes
in the traverse direction. The edge for guiding the yarn
Y of the first auxiliary guiding plate 63 is formed to become
lower from the first end side towards the central part of
the main guiding plate 62, and when tension is applied
on the yarn Y in contact with the edge, the yarn Y slides
along the edge to come closer to the central part of the
main guiding plate 62.

[0053] The second auxiliary guiding plate 64 is formed
from a second end (illustrated end on right side in FIG.
2) towards the central part of the main guiding plate 62.
As illustrated in FIG. 4, the second auxiliary guiding plate
64 also forms a gap with the main guiding plate 62 through
which the yarn Y passes in the traverse direction. A distal
end of the second auxiliary guiding plate 64 and a distal
end of the first auxiliary guiding plate 63 are overlapped
with a gap through which the yarn Y passes. The edge
for guiding the yarn Y of the second auxiliary plate 64 is
formed to become lower from the second end side to-
wards the central part of the main guiding plate 62, and
when tension is applied on the yarn Y in contact with the
edge, the yarn Y slides along the edge to come closer to
the central part of the main guiding plate 62. A guide 65
that acts as a traverse supporting point of the yarn Y to
be traversed by the traverse device 12 is arranged on
the lower side of the guiding plate 61.

[0054] The guiding plate 61 includes a traverse detec-

10

15

20

25

30

35

40

45

50

55

tion section 70. The traverse detection section 70 detects
the presence or absence of the yarn Y guided by the
guiding plate 61. Specifically, the traverse detection sec-
tion 70 detects the presence or absence of the yarn Y
passing between the main guiding plate 62 and the first
auxiliary guiding plate 63. The main guiding plate 62 is
formed with atransparenthole (notillustrated) on a center
line of the traverse width. The traverse detection section
70 detects the presence or absence of the yarn Y passing
between the main guiding plate 62 and the first auxiliary
guiding plate 63 at the central part of the traverse width
of the traverse guide 17 through the transparent hole.
[0055] The traverse detection section 70 is a reflective
sensor. The traverse detection section 70 includes a light
source portion forirradiating an object with pulse-shaped
light, and a light receiving portion for receiving the reflect-
ed light from the object. The light source portion and the
light receiving portion are arranged in parallel. The re-
flective sensor detects the presence or absence of the
object by change in intensity of the reflected light. The
traverses detection section 70 of the present embodi-
ment is directed to between the main guiding plate 62
and the first auxiliary guiding plate 63, so that the majority
of the pulse-shaped light from the light source portion is
reflected at the first auxiliary guiding plate 63. The ma-
jority of the light received by the light receiving portion is
light reflected at the first auxiliary guiding plate 63. A
pulse-shaped detection signal corresponding to the in-
tensity of the light received by the light receiving portion
is transmitted to a unit control section 41, to be described
later.

[0056] In a state where the yarn Y is normally tra-
versed, theyarn Y is traversed between the main guiding
plate 62, and the first auxiliary guiding plate 63 and the
second auxiliary guiding plate 64. When the yarn Y is
traversed, and crossed in the front of the traverse detec-
tion section 70, the light reflected atthe yarn Y is received
by the light receiving portion, and change in the intensity
of the light received by the light receiving portion occurs.
The pulse-shaped detection signal corresponding to the
change in the intensity of light is transmitted to the unit
control section 41, to be described later. The traverse
detection section 70 detects the presence or absence of
the yarn Y by the change in intensity of the detection
signal. In the unit control section 41, determination is
made that the yarn Y is normally traversed if there is
change in the intensity of the detection signal from the
traverse detection section 70.

[0057] A reflective sensor is used for the traverse de-
tection section 70 in the present embodiment, but a trans-
missive sensor may also be used. The transmissive sen-
sor includes a light source portion for applying a pulse-
shaped light, and a light receiving portion arranged facing
the light source portion to directly receive the light from
the slight source portion. If the yarn Y exists between the
light source portion and the light receiving portion, the
intensity of the light received by the light receiving portion
changes. The presence or absence of the yarn Y is de-



11 EP 2 479 130 A2 12

tected based on the pulse-shaped detection signal cor-
responding to the change in the intensity of the light.
[0058] However, the transmissive sensor requires a
substantially U-shaped supporting member or the like for
supporting the light source portion and the light receiving
portion since the light source portion and the light receiv-
ing portion need to be facing each other. In the present
embodiment, the transmissive sensor has a problem in
that it is difficult to miniaturize the traverse detection sec-
tion 70 since the traverse detection section 70 is to be
arranged at the central part in the traverse width. Thus,
the reflective sensor is preferably used for the traverse
detection section 70.

[0059] In the reflective sensor used in the present em-
bodiment, the light from the outside generally causes a
disturbance and malfunction may occur. However, the
traverse detection section 70 of the present embodiment
is directed to between the main guiding plate 62 and the
first auxiliary guiding plate 63. Thus, the main guiding
plate 62 and the first auxiliary guiding plate 63 shield the
light from the outside, and hence, malfunction due to the
disturbance is less likely to occur. In this regard as well,
the reflective sensor is preferably used for the traverse
detection section. 70.

[0060] AsillustratedinFIG. 1, the yarn feeding section
300 is a section for supplying the yarn Y to be wound
around the winding bobbin B. The yarn feeding bobbin
81 is attached to the yarn feeding section 300. A tension
applying device 20, a yarn splicing device 21, and a yarn
clearer 22 serving as a cutting device are arranged in
order from the yarn feeding section 300 side in the yarn
travelling path between the yarn feeding section 300 and
the contact roller 14. The tension applying device 20 ap-
plies appropriate tension on the yarn Y. The yarn clearer
22 detects the thickness of the yarn Y passing through
the portion of the detection section with a sensor, and
analyzes a signal from the sensor with an analyzer 23 to
detect a yarn defect such as slub. In the yarn clearer 22,
there is arranged a cutter for cutting (clearer cut) the yarn
Y when the yarn defect is detected or for cutting (addi-
tional cut) the yarn Y to interrupt the winding due to
traverse defect although the yarn defect is not found. The
yarn splicing device 21 carries out a yarn splicing oper-
ation for yarn splicing yarn ends of a lower yarn from the
yarn feeding bobbin 81 and an upper yarn from the wind-
ing bobbin B at the time of yarn cut by the yarn clearer
22 or at the time of yarn breakage of the yarn Y from the
yarn feeding bobbin 81.

[0061] On the lower side of the yarn splicing device
21, there is arranged a lower yarn catching and guiding
section 24 for sucking and catching the lower yarn from
the yarn feeding bobbin 81 and guiding the lower yarn to
the yarn splicing device 21. On the upper side of the yarn
splicing device 21, there is arranged an upper yarn catch-
ing and guiding section 27 serving as a yarn end catching
section for sucking and catching the upper yarn from the
winding bobbin B and guiding the upper yarn to the yarn
splicing device 21. The lower yarn catching and guiding
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section 24 is formed in a pipe shape, and is arranged to
be vertically swingable with a shaft 25 as a center and
has a suction mouth 26 at the distal end side. The upper
yarn catching and guiding section 27 is also formed in a
pipe shape, and is arranged to be vertically swingable
with a shaft 28 as a center and has a mouth 29 at the
distal end side. A negative pressure source is connected
to the lower yarn catching and guiding section 24 and
the upper yarn catching and guiding section 27 to cause
a suction effect at the suction port 26 and the mouth 29
at the distal ends.

[0062] Next, the configuration for controlling the oper-
ation of the yarn winding device 100 will be described.
In the present embodiment, as illustrated in FIG. 1, the
winding bobbin drive motor 18 for driving the winding
bobbin B and the traverse guide drive motor 19 for driving
the traverse guide 17 are separately and independently
arranged, and the drive of the winding bobbin B and the
traverse guide 17 is controlled separately and independ-
ently. The yarn winding device 100 includes the unit con-
trol section 41 for individually controlling each yarn wind-
ing device 100. A winding bobbin drive control section
31 and a traverse control section 34 are connected to
the unit control section 41. The winding bobbin drive con-
trol section 31 controls the drive and stop of the winding
bobbin drive motor 18 based on a control signal from the
unit control section 41. The traverse control section 34
controls the drive and stop of the traverse guide drive
motor 19 based on a control signal from the unit control
section 41.

[0063] The yarn clearer 22, the yarn splicing device
21, the lower yarn catching and guiding section 24, and
the upper yarn catching and guiding section 27 serving
as the yarn end catching section are connected to the
unit control section 41. The unit control section 41 con-
trols the yarn cutting operation by the yarn clearer 22 to
cut the yarn Y when the winding is interrupted due to
detection of the yarn defect or when the winding is inter-
rupted due to traverse defect although the yarn defect is
not found. The unit control section 41 controls the yarn
splicing operation, by the yarn splicing device 21 for yarn
splicing the yarn ends of the lower yarn from the yarn
feeding bobbin 81 and the upper yarn from the winding
bobbin B at the time of yarn cut by the yarn clearer 22 or
at the time of yarn breakage of the yarn Y from the, yarn
feeding bobbin 81- The unit control section 41 controls
the catching operation of the yarn ends by the lower yarn
catching and guiding section 24 and the upper yarn catch-
ing and guiding section 27, and the guiding operation of
guiding the yarn ends to the yarn splicing device 21.
[0064] The detection signal fromthe traverse detection
section 70 is transmitted to the traverse control section
34. The traverse control section 34 detects the presence
or absence of the yarn Y traversed between the main
guiding plate 62, and the first auxiliary guiding plate 63
and the second auxiliary guiding plate 64 based on the
detection signal. A rotation speed signal of the winding
bobbin B detected by the winding bobbin rotation speed
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sensor 32 is transmitted to the unit control section 41,
the winding bobbin drive control section 31, and the
traverse control section 34. A diameter signal of the wind-
ing bobbin B detected by the winding bobbin diameter
sensor 33 is transmitted to the unit control section 41,
and transferred from the unit control section 41 to the
winding bobbin drive control section 31 and the traverse
control section 34.

[0065] The unit control section 41 is connected to a
machine control section 42. The machine control section
42 collectively controls a plurality of yarn winding devices
100 configuring the automatic winder. The unit control
section 41, the machine control section 42, the winding
bobbin drive control section 31, and the traverse control
section 34 include a CPU serving as a calculating portion,
an ROM, RAM serving as a storage portion, or the like.
The ROM stores control software for causing hardware
such as CPU to operate as a control section.

[0066] Next, the control of the yarn winding device 100
having the above configuration will be described accord-
ing to FIG. 5 and FIG. 6.

[0067] First, the start-up operation will be described.
The start-up operation is carried out when starting the
winding of the yarn Y with respect to an empty winding
tube 82. Alternatively, it is carried out when resuming the
winding of the yarn Y with respect to the winding bobbin
B when yarn cut by the yarn clearer 22 or yarn breakage
of the yarn Y from the yarn feeding bobbin 81 occurs
during the winding. In the start-up operation, the rotation
of the winding bobbin B is acceleratedd from the stopped
state to a high speed rotation in continuous winding op-
eration, to be described later. A case in which the yarn
cut by the yarn clearer 22 occurs will be described below
by way of example.

[0068] Describing with reference to FIG. 1, the lower
yarn from the yarn feeding bobbin 81 is near the lower
yarn catching and guiding section 24 when yarn cut by
the yard clearer 22 occurs. The yarn end of the upper
yarn from the winding bobbin B is wound around the wind-
ing bobbin B. The traverse guide 17 ofthe traverse device
12 is moved, to the second end (illustrated end on right
side) side of the winding bobbin B. The traverse guide
17 is moved to the second end side of the winding bobbin
B so as not to become an obstacle when guiding the
upper yarn from the winding bobbin B to the yarn splicing
device 21. An opening 171 of the traverse guide 17 is
also directed towards the yarn Y so that the yarn Y can
be easily engaged to the hook-like traverse guide 17.
immediately after the traverse is resumed.

[0069] The unit controls section 41 controls the cach-
ing operation by the lower yarn catching and guiding sec-
tion 24 and the upper yarn catching and guiding section
27 so that the lower yarn from the yarn feeding bobbin
81 is sucked and caught by the lower yarn catching and
guiding section 24 and the upper yarn from the winding
bobbin B is sucked and caught by the upper yarn catching
and guiding section 27. The unit control section 41 con-
trols the guiding operation by the lower yarn catching and
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guiding section 24 and the upper yarn catching and guid-
ing section 27 to guide the lower yarn to the yarn splicing
device 21 by the lower yarn catching and guiding section
24, and guide the upper yarn to the yarn splicing device
21 by the upper yarn catching and guiding section 27.
The unit control section 41 controls the yarn splicing op-
eration by the yarn splicing device 21 when the upper
yarn and the lower yarn are guided to the yarn splicing
device 21 to yarn splice the yarn ends of the lower yarn
from the yarn feeding bobbin 81 and the upper yarn from
the winding bobbin B.

[0070] In a state where the yarn splicing of the yarn
ends of the lower yarn from the yarn feeding bobbin 81
and the upper yarn from the winding bobbin. B is com-
pleted, the yarn Y is not on the inner side of the guiding
plate 61. The yarn Y is in a state of riding on the outer
side of the guiding plate 61 (near side in the plane of
drawing in FIG. 2, illustrated lower side in FIG. 4). The
yarn Y is engaged to the guide 65 that is the traverse
supporting point.

[0071] With reference to FIG. 5, when the unit control
section 41 starts the start-up operation (step 3101), the
rotation drive of the winding bobbin B starts, and the wind-
ing of the yarn Y starts, The traverse detection section
70 starts the detection of the yarn Y (step S102). The
traverse device 12 starts the reciprocating movement of
the traverse guide 17.

[0072] As described above, the traverse guide 17 is
moved to the second end (illustrated end on right side)
side of the winding bobbin B during the yarn splicing op-
eration by the yarn splicing device 21. When the recip-
rocating movement of the traverse guide 17 starts from
such a position, the traverse guide 17 first moves in the
illustrated left direction in FIG. 2 and FIG. 4. Thereafter,
the traverse guide 17 repeats the reciprocating move-
ment in the illustrated right direction and the illustrated
left direction.

[0073] When the traverse guide 17 is moved in the
illustrated left direction, the traverse guide 17 makes con-
tactwiththeyarnY and movestheyarnY in the illustrated
left direction. The yarn Y is wound around the winding
bobbin B and thus is applied with tension. The edge for
guiding the yarn Y of the first auxiliary guiding plate 63
is formed such that the yarn'Y comes closer to the central
part of the main guiding plate 62 when tension is applied
on the yarn Y. Thus, the traverse guide 17 is moved in
the illustrated left direction, and the force that is against
thereto acts on the yarn Y. The yarn Y thus enters from
the opening 171 of the traverse guide 17 to engage there-
with.

[0074] With the movement of the traverse guide 17 in
the illustrated left direction in FIG. 4, the yarn Y engaged
to the traverse guide 17 moves on the outer side of the
second auxiliary guiding plate 64 in the direction of the
arrow D1 of FIG. 4. In such a state, the traverse detection
section 70 does not detect the yarn Y.

[0075] With the movement of the traverse guide 17 in
the illustrated right direction in FIG. 4, the yarn Y enters
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between the first auxiliary guiding plate 63 and the sec-
ond auxiliary guiding plate 64 since tension is applied,
and moves in the direction of the arrow D2 of FIG. 4. In
this state as well, the traverse detection section 70 does
not detect the yarn Y.

[0076] Furthermore, withthe movement ofthe traverse
guide 17 in the illustrated left direction in FIG. 4, the yarn
Y enters between the main guiding plate 62 and the first
auxiliary guiding plate 63 since tension is applied, and
moves in the direction of the arrow D3 of FIG. 4. When
the yarn Y passes the front of the traverse detection sec-
tion 70, the traverse detection section 70 detects the yarn
Y. When the traverse detection section 70 detects the
yarn Y within a predetermined time from the start of the
start-up operation (Yes in step S103), the unit control
section 41 determines that the traverse defect does not
occur and the start-up operation is successful (step
S104). Thereafter, when the number of rotations of the
winding bobbin B reaches the number of rotations in the
continuous winding operation, the operation shifts to the
continuous winding operation (step S105), and the start-
up operation is terminated.

[0077] The control of the case where the traverse de-
fectdoes not occur in the start-up operation and the start-
up operation is successful is as described above. The
control of the case where the traverse defect has oc-
curred in the start-up operation and the start-up operation
has failed will be described below.

[0078] Similarly to the above, when the unit control
section 41 starts the start-up operation (step S101), the
rotation drive of the winding bobbin B starts and the wind-
ing of the yarn Y starts. The traverse detection section
70 starts the detection of the yarn Y (step S102) . The
traverse device 12 starts the reciprocating movement of
the traverse guide 17.

[0079] As described above, the traverse guide 17 is
moved to the second end (illustrated end on right side)
side of the winding bobbin B during the yarn splicing op-
eration by the yarn splicing device 21. When the recip-
rocating movement of the traverse guide 17 starts from
such a position, the traverse guide 17 first moves in the
illustrated left direction in FIG. 2 and FIG. 3. Thereafter,
the traverse guide 17 repeats the reciprocating move-
ment in the illustrated right direction and the illustrated
left direction.

[0080] Inthe case where the start-up operation is suc-
cessful, the yarn Y is engaged to the traverse guide 17
when the traverse guide 17 is moved in the illustrated left
direction. However, even if the traverse guide 17 repeats
the reciprocating movement in the illustrated right direc-
tion and the illustrated left direction, the yarn Y may not
be engaged to the traverse guide 17, and the traverse
guide 17 and the arm member 16 may merely beat the
yarn Y continuously towards one end of the winding bob-
bin B. In such a traverse defect, the yarn Y does not pass
the frontof the traverse detection section 70. The traverse
detection section 70 thus does not detect the yarn Y.
[0081] Ifthe traverse detection section 70 does not de-
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tect the yarn Y within a predetermined time from the start
of the start-up operation (Noin step S103), the unitcontrol
section 41 determines that the traverse defect has oc-
curred and that the start-up operation has failed (step
S106). Then, the traversing is immediately stopped (step
S107), the yarn Y is cut (step S108), and the start-up
operation is terminated.

[0082] After the start-up operation has failed and the
start-up operation is terminated, the unit control section
41 immediately controls the catching operation by the
lower yarn catching and guiding section 24 and the upper
yarn catching and guiding section 27 to cause the lower
yarn catching and guiding section 24 to suck and catch
the lower yarn from the yarn feeding bobbin 81 and to
cause the upper yarn catching and guiding section 27 to
suck and catch the upper yarn from the winding bobbin
B. The unit control section 41 also controls the guiding
operation by the lower yarn catching and guiding section
24 and the upper yarn catching and guiding section 27
to cause the lower yarn catching and guiding section 24
to guide the lower yarn to the yarn splicing device 21 and
to cause the upper yarn catching and guiding section 27
to guide the upper yarn to the yarn splicing device 21.
When the upper yarn and the lower yarn are guided to
the yarn splicing device 21, the unit control section 41
controls the yarn splicing operation by the yarn splicing
device 21 to yarn splice the yarn ends of the lower yarn
from the yarn feeding bobbin 81 and the upper yarn from
the winding bobbin B. The unit control section 41 then
starts the next start-up operation.

[0083] AftertheyarnY is once engaged to the traverse
guide 17, the yarn Y may sometimes disengage from the
traverse guide 17. Although it depends on the position
where the yarn Y disengages from the traverse guide 17,
the yarn Y may disengage from the traverse guide 17
after the yarn Y once passes the front of the traverse
detection section 70 and the traverse detection section
70 detects the yarn Y.

[0084] In such a case, the traverse guide 17 and the
arm member 16 continuously beatthe yarnend Y towards
one end of the winding bobbin B. When such a state is
realized, the traverse defect occurs in which the yarn Y
is traversed only in proximity to the end of the traverse
width of the traverses guide 17 and is not traversed to
the central part. When such a traverse defect occurs, the
traverse detection section 70 arranged at the central part
of the traverse width is less likely to detect the yarn Y.
[0085] When the traverse detection section 70 detects
the yarn Y within a predetermined time but shortly enters
a state in which the traverse detection, section 70 does
not detect the yarn Y (No in step S103), the unit control
section 41 determines that the traverse defect has oc-
curred and that the start-up operation has failed (step
S106). Then, the traversing is immediately stopped (step
S107), the yarn Y is cut (step S108), and the start-up
operation is terminated.

[0086] Thereafter, similarly to the above, the unit con-
trol section 41 immediately controls the catching opera-
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tion and the guiding operation by the lower yarn catching
and guiding section 24 and the upper yarn catching and
guiding section 27, controls the yarn splicing operation
by the yarn splicing device 21, and starts the next start-
sup operation.

[0087] The traverse defect is sometimes resolved by
continuing the start-up operation even if the traverse de-
fect has occurred. In the present embodiment, however,
when the traverse defect occurs, determination is imme-
diately made that the start-up operation has failed, and
the traversing is immediately stopped and the yarn Y is
cut- The operation then shifts to the yarn splicing oper-
ation and the next sta.rt-up operation. Therefore, when
determined that the start-up operation has failed, the op-
eration shifts to the next start-up operation at an early
stage to improve the probability of the start-up operation
being successful, improve the productivity of the yarn
winding device 100, and improve the quality of the pack-
age 83.

[0088] Next, the continuous winding operation will be
described with reference to FIG. 6. The continuous wind-
ing operation is carried out following the start-up opera-
tion when the traverse defect does not occur in the start-
up operation and the start-up operation is successful.
[0089] When the unit control section 41 starts the con-
tinuous winding operation, (step S201), the rotation drive
of the winding bobbin B becomes constant in the high
speed rotation region and the yarn Y is wound at high
speed. The traverse detection section 70 starts the de-
tection of the yarn Y in the continuous winding operation
(step S202). The traverse guide 17 repeats the recipro-
cating movement in the illustrated right direction and the
illustrated left direction. When the yarn Y passes the front
of the traverse detection section 70 while being engaged
to the traverse guide 17, the traverse detection section
70 detects the yarn Y. If the traverse detection section
70 detects the yearn Y during the continuous winding
operation, (Yes in step S203), the unit control section 41
determines that the traverse defect has not occurred and
the continuous winding operation is normally carried out,
and continues the continuous winding operation (step
S204)

[0090] The unitcontrol section 41 detects the diameter
of the winding bobbin B by detecting an oscillation angle
of the cradle 13 based on the detection signal from the
winding bobbin diameter sensor 33. When the diameter
of the winding bobbin B reaches the diameter of full-
wound, determination is made that the package 83 is
completed and the winding is terminated (Yes in step
S205) . When the diameter of the winding bobbin B has
not reached the diameter of full-wound, determination is
made that the package 83 is incomplete and the winding
is continued (No in step S205). The traverse detection
section 70 repeatedly carries out the detection of the yarn
Y in the continuous winding operation (step S203).
[0091] The control of the case where the traverse de-
fect does not occur in the continuous winding operation
and the winding of the package 83 is successful is as
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described above. The control of the case where the
traverse defect occurs in the continuous winding opera-
tion will be described below.

[0092] Similarly to the above, when the unit control
section 41 starts the continuous winding operation (step
S201), therotation drive of the winding bobbin B becomes
constant in the high speed rotation region and the yarn
Y is wound at high speed. The traverse detection section
70 starts the detection of the yarn Y in the continuous
winding operation (step S202). The traverse guide 17
repeats the reciprocating movement in the illustrated
right direction and the illustrated left direction. When the
yarn Y passes the front of the traverse detection section
70 while being engaged to the traverse guide 17, the
traverse detection section 70 detects the yarn Y.

[0093] During the continuous winding operation, the
yarn Y may sometimes disengage from the traverse
guide 17 due to tension fluctuation of the yarn Y or the
like. Whenthe yarn Y’ disengages from the traverse guide
17, the traverse guide 17 and the arm member 16 con-
tinuously beat the yarn end Y towards one end of the
winding bobbin B. When such a state is realized, the
traverse defect occurs in which the yarn Y is traversed
only in proximity to the end of the traverse width of the
traverse guide 17 and is not traversed to the central part.
When such a traverse defect occurs, the traverse detec-
tion section 70 arranged at the central part of the traverse
width is less likely to detect the yarn Y.

[0094] Whenthe traverse detection section 70 no long-
er detects the yarn Y during the continuous winding op-
eration (No in step S203), the unit control section 41 de-
termines that the traverse defect has occurred and the
continuous winding operation has failed. The unit control
section 41 immediately cuts the yarn Y with the yarn
clearer 22, stops the winding section 200 and the traverse
device 12, and stops the continuous winding operation
(step S206) . The unit control section 41 displays an
alarm to notify a manager that the continuous winding
operation has failed (step S207), and terminates the con-
tinuous winding operation.

[0095] The continuous winding operation is terminated
when the traverse defect occurs during the continuous
winding operation because the yarn Y is wound at high
speed during the continuous winding operation. When
the traverse defect occurs while winding the yarn Y at
high speed, a great amount of traverse defective yarn Y
is wound around the winding bobbin B even in a short
period of time after the occurrence of the traverse defect.
A long period of time is required to suck and collect such
great amount of traverse defective yarn Y by the upper
yarn catching and guiding section 27, and again carry
out the yarn splicing operation to resume the winding of
the winding bobbin B. This does not improve the produc-
tivity of the package 83. Therefore, the continuous wind-
ing operation is terminated without shifting to the yarn
splicing operation when the traverse defect occurs during
the continuous winding operation.

[0096] The yarn winding device 100 according to the
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first embodiment described above has the following ef-
fects.

[0097] Intheyarnwindingdevice 100inwhichthedrive
of the winding bobbin B and the traversing of the yarn Y
are independent, the traverse detection section 70 is ar-
ranged at the central part of the traverse width of the
traverse guide 17. Thus, the traverse detect can be de-
tected without arranging a plurality of traverse detection
sections 70. This is because the yarn Y is continuously
beaten towards one end of the winding bobbin B by the
traverse guide 17, the arm member 16, and the like if the
traverse defect occurs when the yarn Y is not engaged
to the traverse guide 17. That is, since the yarn Y is beat-
en in a short cycle (traverse cycle) by the traverse guide
17,the arm member 16, or the like, the yarn Y is traversed
only in proximity to the end of the traverse width of the
traverse guide 17 and is not traversed to the central part.
Therefore, when the traverse defect occurs, the traverse
detection section 70 arranged at the central part of the
traverse width no longer detects the yarn Y. Accordingly,
the traverse defect can be detected. In the yarn winding
device 100 in which the drive of the winding bobbin B
and the traversing of the yarn Y are independent, a plu-
rality of traverse detection sections 70 do not need to be
arranged and the cost can be reduced. Furthermore, in
the yarn winding device 100 in which the drive of the
winding bobbin B and the traversing of the yarn Y are
independent, the position adjustment of the traverse de-
tection section 70 does not need to be carried out even
if the traverse width is changed.

[0098] The traverse guide 17 stops the traversing
when absence of the yarn Y is detected by the traverse
detection section 70 after the catching operation by the
lower yarn catching and guiding section 24 and the upper
yarn catching and guiding section 27 and the yarn splicing
operation by the yarn splicing device 21 are carried out
and the traverse of the traverse guide 17 is started. Thus,
the winding operation can be avoided from being contin-
ued when the yarn Y cannot be traversed after the yarn
splicing operation. A defective package thus can be pre-
vented from being formed.

[0099] The yarn clearer 22 cuts the yarn Y when ab-
sence of the yarn Y is detected by the traverse detection
section 70 after the catching operation by the lower yarn
catching and guiding section 24 and the upper yarn catch-
ing and guiding section 27 and the yarn splicing operation
by the yarn splicing device 21 are carried out and the
traversing of the traverse guide 17 is started. Thus, if the
yarn Y cannot be traversed after the yarn splicing oper-
ation, the yarn Y is immediately cut and the winding op-
eration can be avoided from being continued. A defective
package thus can be prevented from being formed. Fur-
thermore, the success rate of catching the next yarn end
by the upper yarn catching and guiding section 27 is im-
proved since the yarn end from the winding bobbin B is
formed before the next yarn catching operation is carried
out.

[0100] After stopping the traversing of the traverse
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guide 17, the upper yarn catching and guiding section 27
again carries out the catching operation of the yarn end
from the winding bobbin B cut with the yarn clearer 22.
The productivity of the yarn winding device 100 can be
improved by again carrying out the catching operation of
the yarn end.

[0101] The traverse detection section 70 detects the
yarn 'Y traversed between the main guiding plate 62, and
thefirst auxiliary guiding plate 63 and the second auxiliary
guiding plate 64. The detection accuracy is improved
since the yarn Y traversed near the traverse detection
section 70 is detected.

[0102] A reflective sensor is used for the traverse de-
tection section 70. The traverse detection section 70 is
enlarged in the transmissive sensor, but the traverse de-
tection section 70 can be miniaturized in the reflective
sensor.

[0103] If absence of the yarn Y is detected by the
traverse detection section 70 during the continuous wind-
ing operation, the winding section 200 and the traverse
device 12 are stopped, and the continuous winding op-
eration is stopped. The winding of the winding bobbin B
can be avoided from being continued in a state where
the yarn Y is not traversed by the traverse guide 17.
[0104] Next, the yarn winding device 100 according to
a second embodiment of the present invention will be
described with reference to FIG. 7. In the first embodi-
ment, the traverse detection section 70 is arranged on a
center line of the traverse width. In the second embodi-
ment, the traverse detection section 70 is arranged in a
region having a width of 1/3 of the traverse width, as
illustrated in FIG. 7. The traverse defect can be detected
by arranging the traverse detection section 70 in the re-
gion having a width of 1/3 of the traverse width without
arranging a plurality of traverse detection sections 70.
[0105] That is, when the traverse defect occurs be-
cause the yarn Y is not engaged to the traverse guide
17, the yarn Y is beaten by the arm member 16 or the
like, and is not traversed to the central part of the traverse
width. However, the region where the yarn Y is not tra-
versed due to the traverse defect is not only the exact
center. The region where the yarn Y is not traversed is
the region having a width of 1/3 of the traverse width
including the exact center. Thus, the traverse defect can
be detected by arranging the traverse detection section
70 in the region having the width of 1/3 of the traverse
width.

[0106] Inthiscase, a plurality of traverse detection sec-
tions 70 do not need to be arranged and the cost can be
reduced in the yarn winding device 100 in which the drive
of the winding bobbin B and the traversing of the yarn Y
are independent. Furthermore, the position adjustment
of the traverse detection section 70 does not need to be
carried out even when changing the traverse width.
[0107] The yarnY to be traversed uses the guide 65
as the traverse supporting point. The width in which the
yarnY is traversed becomes wider the farther away from
the guide 65 (towards the downstream side in the yarn
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travelling direction). Thus, the region where the yarn Y
is not traversed due to the traverse defect also becomes
wider the farther away from the guide 65 (towards the
downstream side in the yarn travelling direction). That is,
as illustrated in FIG. 7, the region closer to the contact
roller 14 of the region from the guide 65 to the contact
roller 14 has wider region where the yarn Y is not tra-
versed when the traverse defect occurs. Between the
guide 65 and the contact roller 14, the traverse detection
section 70 is preferably arranged in the region of 1/3 on
the contact roller 14 side, and more preferably arranged
in the region of 1/4 on the contact roller 14 side.

[0108] Therefore, as illustrated in FIG. 7, the traverse
detection section 70 is preferably arranged in the region
having a width of 1/3 of the traverse width and in a region
from 1/3 to 1/4 on the contact roller 14 side between the
guide 65 and the contact roller 14.

[0109] Next, the yarn winding device 100 according to
a third embodiment of the present invention will be de-
scribed. In the third embodiment, the position of arrang-
ing the traverse detection section 70 is on the center axis
of the width of the winding bobbin B (package 83) rather
than the center line of the traverse width. By arranging
the traverse detection section 70 on the center axis of
the width of the winding bobbin B (package 83), the
traverse defect can be detected without arranging a plu-
rality of traverse detection sections 70.

[0110] That is, when the traverse defect occurs be-
cause the yarn Y is not engaged to the traverse guide
17, the yarn Y is beaten by the arm member 16 or the
like in a short cycle (traverse cycle), and hence the yarn
Y is traversed only near the end of the width of the winding
bobbin B (package 83) and is not traversed to the central
part. Thus, the traverse detection section 70 arranged
on the center axis of the width of the winding bobbin B
(package 83) does not detect the yarn Y when the
traverse defect occurs. The traverse defect thus can be
detected. Therefore, a plurality of traverse detection sec-
tions 70 do not need to be arranged and the cost can be
reduced in the yarn winding device in which the drive of
the winding bobbin B and the traversing of the yarn Y are
independent. Furthermore, the position adjustment of the
traverse detection section 70 does not need to be carried
out even when changing the traverse width.

[0111] Next, the yarn winding device 100 according to
a fourth embodiment of the present invention will be de-
scribed. In the third embodiment, the traverse detection
section 70 is arranged on the center line of the width of
the winding bobbin B (package 83). In the fourth embod-
iment, the traverse detection section 70 is arranged in a
region having a width of 1/3 of the width of the winding
bobbin B (package 83) - By arranging the traverse de-
tection section 70 in a region having a width of 1/3 of the
width of the winding bobbin B (package 83), the traverse
defect can be detected without arranging a plurality of
traverse detection sections 70.

[0112] That is, when the traverse defect occurs be-
cause the yarn Y is not engaged to the traverse guide
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17, the yarn Y is beaten by the arm member 16 or the
like, and is not traversed to the central part of the width
of the winding bobbin B (package 83). However, the re-
gion where theyarnY is not traversed due to the traverse
defect is not only the exact center. The region where the
yarn Y is not traversed is the region having a width of 1/3
of the width of the winding bobbin B (package 83) includ-
ing the exact center. Thus, the traverse defect can be
detected by arranging the traverse detection section 70
in the region having the width of 1/3 of the width of the
winding bobbin B (package 83).

[0113] Inthiscase,aplurality of traverse detection sec-
tions 70 do not need to be arranged and the cost can be
reduced in the yarn winding device 100 in which the drive
of the winding bobbin B and the traversing of the yarn Y
are independent. Furthermore, the position adjustment
of the traverse detection section 70 does not need to be
carried out even when changing the traverse width in the
yarn winding device 100 in which the drive of the winding
bobbin B and the traversing of the yarn Y are independ-
ent.

[0114] The yarn Y to be traversed uses the guide 65
as the traverse supporting point. The width in which the
yarnY is traversed becomes wider the farther away from
the guide 65 (towards the downstream side in the yarn
travelling direction). Thus, the region where the yarn Y
is not traversed due to the traverse defect also becomes
wider the farther away from the guide 65 (towards the
downstream side in the yarn travelling direction). That is,
the region closer to the contact roller 14 of the region
from the guide 65 to the contact roller 14 has wider region
where the yarn Y is not traversed when the traverse de-
fect occurs. Between the guide 65 to the contact roller
14, the traverse detection section 70 is preferably ar-
ranged in the region of 1/3 on the contact roller 14 side,
and more preferably arranged in the region of 1/4 on the
contact roller 14 side (see FIG. 7).

[0115] Therefore, the traverse detection section 70 is
preferably arranged in the region having a width of 1/3
of the width of the winding bobbin B (package 83) and in
a region from 1/3 to 1/4 on the contact roller 14 side be-
tween the guide 65 and the contact roller 14.

[0116] The embodiments ofthe presentinvention have
been described above, but the present invention is not
limited to the embodiments described above and various
modifications may be made. The configuration for con-
trolling the operation of the yarn winding device 100 is
not limited to the embodiments, and for example, the
winding bobbin drive control section 31 and the traverse
control section 34 may be arranged in the unit control
section 41.

[0117] The drive of the winding bobbin B is directly
carried out by the winding bobbin drive motor 18, but the
drive roller may be brought into contact with the surface
of the winding bobbin B to drive the winding bobbin B.
The shape of the contact roller 14 is a cone shape in
which the diameter of both ends is different, but may be
a cylindrical shape in which the diameter of both ends is
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the same.

[0118] The traverse device 12 is configured such that
the longitudinal direction of the arm member 16 is parallel
with respect to the installing direction (up and down di-
rection) of the yarn wingding device 100, but may be con-
figured such that the longitudinal direction of the arm
member 16 is vertical with respect to the installing surface
of the yarn winding device 100. The traverse device 12
is configured such that the arm member 16 is reciprocat-
ed by the traverse guide drive motor 19, but an endless
timing belt may be arranged in proximity to the contact
roller 14, the traverse guide 17 may be attached to the
timing belt, and the timing belt may be reciprocated by a
pulse motor or the like.

[0119] Inthe embodiment described above, the diam-
eter of the winding bobbin B is detected by the winding
bobbin diameter sensor 33, but other configurations may
be adopted as long as the diameter of the winding bobbin
B canbe detected. For example, the diameter of the wind-
ing bobbin B can be calculated by measuring the amount
of yarn Y wound around the winding bobbin B.

[0120] In step S103 of the embodiment described
above, the timing to detect the yarn Y is described as
within a predetermined time from the start of the start-up
operation, but determination may be made based on the
number of traversing of the traverse guide 17 rather than
on the elapsed time.

[0121] Inthe embodiment described above, an exam-
ple has been described in which the traverse device 12
is applied to an automatic winder, but the traverse device
12 of the present embodiment can also be applied to
other yarn winding devices such as a fine spinning ma-
chine.

Claims

1. Avyarnwinding device (100) characterized by com-
prising:

a winding section (200) for winding a package;
a traverse guide (17), driven independent from
drive of the package, for traversing a yarn to be
wound into the package; and

a traverse detection section (70), arranged at a
central part of a traverse width of the traverse
guide (17), for detecting presence or absence
of the traversed yarn.

2. The yarn winding device (100) according to claim 1,
characterized in that
the central part of the traverse width of the traverse
guide (17) is a region having a width of 1/3 of the
traverse width; and the traverse detection section
(70) is arranged in the region.

3. Avyarnwinding device (100) characterized by com-
prising:
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a winding section (200) for winding a package;
a traverse guide (17), driven independent from
drive of the package, for traversing a yarn to be
wound into the package; and

a traverse detection section (70), arranged at a
central part of a package width, for detecting
presence or absence of the traversed yarn.

4. The yarn winding device (100) according to claim 3,
characterized in that the central part of the package
width is a region having a width of 1/3 of the package
width, and the traverse detection section (70) is ar-
ranged in the region.

5. The yarn winding device (100) according to any one
of claims 1 to 4, characterized by further compris-

ing:

a yarn feeding section (300) for supplying the
yarn to be wound into the package;

ayarn splicing device (21) for carrying outa yarn
splicing operation of splicing a yarn end from the
package and a yarn end from the yarn feeding
section (300);

ayarn end catching section (27) for carrying out
a catching operation of catching the yarn end
from the package; and

a control section (41) for stopping the traversing
of the traverse guide (17) when the absence of
the yarn is detected by the traverse detection
section (70) after the catching operation by the
yarn end catching section (27) and the yarn
splicing operation by the yarn splicing device
(21) are carried out and the traversing of the
traverse guide (17) is started.

6. The yarn winding device (100) according to claim 5,
characterized by further comprising:

a cutting device (22) for cutting the yarn; wherein
the control section (41) causes the cutting de-
vice (22) to cut the yarn when the absence of
the yarn is detected by the traverse detection
section (70) after the catching operation by the
yarn end catching section (27) and the yarn
splicing operation by the yarn splicing device
(21) are carried out and the traversing of the
traverse guide (17) is started.

7. The yarn winding device (100) according to claim 6,
characterized in that the control section (41) again
causes the yarn end catching section (27) to carry
out the catching operation after stopping the travers-
ing of the traverse guide (17).

8. The yarn winding device (100) according to any one
of claims 5 to 7, characterized in that the control
section (41) stops operation of the winding sections.
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(200) and the traverse guide (17) when the absence
of the yarn is detected by the traverse detection sec-
tion (70) during continuous operation of the winding
section (200) and the traverse guide (17).

The yarn winding device (100) according to claim 6
or 7, characterized in that the control section (41)
stops operation of the winding section (200) and the
traverse guide (17) when the cutting device (22) cuts
the yarn during continuous operation of the winding
section (200) and the traverse guide (17).

The yarn winding device (100) according to any one
of claims 1 to 9, characterized by further compris-

ing:

a main guiding plate (62), arranged in proximity
to the package, for guiding the yarn in a traverse
direction; and

an auxiliary guiding plate (63) for guiding the
yarn to the main guiding plate (62) during the
catching operation by the yarn end catching sec-
tion (27); wherein

the traverse detection section (70) detects the
yarn passing between the main guiding plate
(62) and the auxiliary guiding plate (63).

The yarn winding device (100) according to any one
of claims 1 to 10, characterized in that the traverse
detection section (70) is a reflective sensor.

The yarn winding device (100) according to any one
of claims 1to 11, characterized in that the traverse
detection section (70) includes a light source portion
and a light receiving portion, the light receiving por-
tion receiving change in intensity of light that occurs
when the yarnto be traversed traverses lightradiated
from the light source portion, and the presence or
absence of the yarn being detected from the change
in intensity of the light received by the light receiving
portion.
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