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Description
Field of the Invention

[0001] The presentinvention relates to a yarn winding
machine and a yarn winding method which winds a yarn,
for example, a synthetic fiber yarn, around a bobbin to
form a package.

Background of the Invention

[0002] For example, a yarn winder as a yarn winding
machine includes a traverse device with a traverse guide
that reciprocates in an axial direction of a bobbin. The
yarn winder is configured so as to rotate the bobbin in
contact with a touch roller or a friction roller so that while
being traversed, a yarn is wound around the bobbin into
a package so as to gradually thicken the package. How-
ever, yarn density may concentrate at yarn turn portions
of the package, that is, the opposite ends of the package.
Thus, saddle bag shape may be formed, that is, the op-
posite ends of the package may become higher than a
central portion thereof, resulting in a saddle bag shaped
package. The higher portions of the opposite ends thus
formed may disadvantageously prevent the yarn from
being appropriately unwound from the package during a
postprocess.

[0003] To dissolve the saddle bag shape phenome-
non, a mechanism (saddle bag shape collapsing mech-
anism) has hitherto been developed which changes a
distance between the traverse device and a roller while
keeping the package and the roller, which contacts with
the package, in a contact state (see, for example, the
Unexamined Japanese Patent Application Publication
(Tokkai) No. 2005-225611). The saddle bag shape col-
lapsing mechanism performs, during a package forming
period, an operation of temporarily increasing the free
length of the yarn between the traverse device and the
roller, and then reducing the increased free length back
to the initial free length. The operation enables a winding
width to be temporarily reduced without changing the
width over which the traverse guide reciprocates. The
winding width is repeatedly adjusted to dissolve the sad-
dle bag shape phenomenon.

[0004] Furthermore, besides saddle bag shape phe-
nomenon, a phenomenon called bulge winding may oc-
cur. The bulge winding is a phenomenon in which as
winding progresses to gradually thicken the package, a
side surface of the package is protrusively bulged by a
tightening force exerted on the wound yarn. The bulge
winding may degrade the appearance of the package
shape.

[0005] To dissolve the bulge winding, a mechanism
(bulge suppressing mechanism) has been developed
which gradually changes the angle (winding angle) at
which the yarn is traversed, between a former stage and
a latter stage of the package forming period. With the
bulge suppressing mechanism, in the former stage of the
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package forming period, the winding is started with a
small winding angle and the winding angle is gradually
increased. In the latter stage, the increased winding an-
gle is gradually reduced until the winding is completed.
The bulge suppressing mechanism gradually changes a
traverse speed and thus the winding angle during the
package forming period so as to change the density of
the package from high to low in the former stage and
from low to high in the latter stage. A yarn layer is thus
prevented from being excessively tightened to dissolve
the possible budge winding.

[0006] The winding angle is determined by high-order
requirements such as the type of the yarn so as to be
suitable for package formation. Since the winding angle
is determined by a relationship between the traverse
speed and a yarn winding speed, the winding angle can
be changed by changing the traverse speed or the yarn
winding speed. For example, a yarn winder changes the
winding angle by changing the traverse speed. The wind-
ing angle, determined by the high-order requirements
such as the yarn type, and the corresponding traverse
speed may be constant throughout the package forming
period. In contrast, as is the case with the above-de-
scribed bulge suppressing mechanism, the winding an-
gle and the traverse speed may be gradually changed
depending on the stage of the package forming period.
The winding angle determined by the high-order require-
ments such as the type of the yarn is hereinafter referred
to as a " reference winding angle". The traverse speed
corresponding to the reference winding angle is herein-
after referred to as a "reference speed".

[0007] Depending on the yarn type, the above-de-
scribed conventional saddle bag shape collapsing mech-
anism may reduce the effect of adjusting the winding
width and fail to sufficiently dissolve the saddle bag shape
phenomenon. This is because a large value of the refer-
ence winding angle allows the winding width to be very
effectively adjusted to sufficiently dissolve the saddle bag
shape phenomenon, whereas a small value of the refer-
ence winding angle reduces the effect of adjusting the
winding width to dissolve the saddle bag shape phenom-
enon from being sufficiently dissolved. The large value
of the reference winding angle is, for example, at least
10 degrees. The small value of the reference winding
angle is, for example, at most 6 degrees. The reference
winding angle may be forced to be reduced in response
to the high-order requirements such as the yarn type.
Thus, disadvantageously, the above-described conven-
tional saddle bag shape collapsing mechanism may re-
duce the effect of adjusting the winding width and fail to
sufficiently dissolve the saddle bag shape phenomenon.
[0008] Furthermore, to dissolve both the saddle bag
shape phenomenon and the bulge winding, the conven-
tional saddle bag shape collapsing mechanism may in-
clude the bulge suppressing mechanism. However, with
the conventional saddle bag shape collapsing mecha-
nism, the bulge suppressing mechanism may degrade
the effect of adjusting the winding width. Thus, disadvan-
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tageously, not both the saddle bag shape phenomenon
and the bulge winding can be simultaneously dissolved.
This is because a large value of the reference winding
angle allows the winding width to be sufficiently effec-
tively adjusted, whereas the bulge suppressing mecha-
nism reduces the reference winding angle near a winding
start position and a winding end position of the package.
Reducing the reference winding angle near the winding
start and end positions of the package prevents the sad-
dle bag shape collapsing mechanism from effectively ad-
justing the winding width during the corresponding peri-
od. This dissolves the avoidance of the saddle bag shape
phenomenon.

[0009] The present invention is made in view of the
above-described problems. A first object of the present
invention is to provide a yarn winding machine and a yarn
winding method which allow the saddle bag shape phe-
nomenon to be very effectively dissolved even if the ref-
erence winding angle is reduced in response to the high-
order requirements such as the yarn type.

[0010] Furthermore, a second object of the present in-
vention is to provide a yarn wining machine and a yarn
winding method which allow the saddle bag shape phe-
nomenon to be very effectively dissolved even if the ref-
erence winding angle is reduced near the start and end
positions of package winding.

Summary of the Invention

[0011] The problems to be solved by the present in-
vention have been described above. Now, means for
solving the problems will be described.

[0012] According to a first aspect of the present inven-
tion, there is provided a yarn winding machine as defined
by Claim | below.

According to a second aspect of the present invention,
there is provided a yarn winding method as recited in
Claim 5 below.

Further embodiments of the present invention are de-
fined in the dependent claims.

[0013] The present invention exerts effects described
below.
[0014] According to the first aspect of the present in-

vention, the traverse speed changing period during which
the traverse speed change is performed matches orover-
laps the free length changing period during which the
free length change is performed. Thus, winding angle
can be temporarily increased during the free length
change. Consequently, even if a reference winding angle
is reduced in response to high-order requirements such
as the type of the yarn, the winding angle can be tempo-
rarily increased during the free length change. Therefore,
a winding width can be sufficiently effectively adjusted to
allow the saddle bag shape phenomenon to be effectively
dissolved.

[0015] According to a further embodiment of the
present invention, the target speed during the traverse
speed changing period can be adjusted. Thus, the target
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speed can be set to a value at which the winding width
can be effectively adjusted, depending on the stage of
the package forming period. Consequently, the saddle
bag shape phenomenon can be effectively dissolved.
[0016] According to a further embodiment of the
present invention, the reference speed is gradually in-
creased inthe former stage of the package forming period
and gradually reduced in the latter stage thereof. Con-
sequently, a yarn layer is prevented from being exces-
sively tightened, thus dissolving the possible bulge wind-
ing. Furthermore, when the yarnis located near awinding
start or end position of the package, that is, in the stage
in which the reference speed is low and the reference
winding angle is small, the traverse speed is temporarily
changed from the reference speed to the target speed.
Thus, the winding angle can be temporarily increased to
allow the winding width to be sufficiently effectively ad-
justed. The saddle bag shape phenomenon can be ef-
fectively dissolved. As aresult, both the saddle bag shape
phenomenon and the bulge winding can be dissolved.
[0017] According to a yet further fourth embodiment of
the present invention, the target speed during the
traverse speed changing period is maintained constant,
and the amount of change in traverse speed during the
traverse speed changing period is gradually changed de-
pending on the stage of the package forming period.
Thus, the target speed can be set to a value at which the
saddle bag shape phenomenon can be dissolved. The
saddle bag shape phenomenon and the bulge winding
can be effectively dissolved.

[0018] According to the second aspect of the present
invention, the traverse speed changing period during
which the traverse speed change is performed matches
or overlaps the free length changing period during which
the free length change is performed. Thus, the winding
angle can be temporarily increased during the free length
change. Consequently, even if the reference winding an-
gleisreduced inresponse to the high-order requirements
such as the type of the yarn, the winding angle can be
temporarily increased during the free length change.
Therefore, the winding width can be sufficiently effective-
ly adjusted to allow the saddle bag shape phenomenon
to be effectively dissolved.

[0019] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

Brief Description of the Drawings
[0020]

Figure 1 is a front view showing a winder 11 accord-
ing to Embodiment 1 of the present invention.
Figure 2 is an enlarged front view showing a config-
uration of a slide box 42.

Figure 3is an enlarged front view showing that during
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a free length steady-state period F1, an arm 32 is
tilted as winding progress to gradually thicken a
package 18.

Figure 4 is a diagram of a control system for the
winder 11.

Figure 5 is a diagram showing a relationship among
a free length FL and a winding width and a winding
angle.

Figure 6 is a diagram showing a relationship among
the free length FL and a traverse delay.

Figure 7 is a diagram showing a relationship among
the free length FL and the winding angle and the
traverse delay.

Figure 8 is a diagram showing a relationship among
the free length FL and the winding width and the
winding angle.

Figure 9 is a diagram showing a reference winding
angle A1 for a bulge suppressing mechanism.
Figure 10 is a diagram showing the reference wind-
ing angle A1 and a target winding angle A2 for the
winder 11 according to Embodiment 2 of the present
invention.

Detailed Description of the Preferred Embodiments

[0021] Now, embodiments of the presentinvention will
be described with reference to the drawings.

[Embodiment 1]

[0022] Awinder 11 as a yarn winding machine accord-
ing to Embodiment | of the present invention will be de-
scribed with reference to Figures 1 to 8. The winder 11
according to Embodiment 1 winds a synthetic fibers as
a yarn (synthetic fiber yarn) Y around a bobbin 17 to form
a package 18. The yarn winder winding the synthetic fib-
ers (synthetic fiber yarn) will be described below. How-
ever, the present invention is not limited to this aspect
but may be applied to a yarn winding machine winding
spun fiber yarn such as a cotton yarn.

[0023] As shown in Figure 1, the winder 11 includes a
body frame 12. The body frame 12 includes a slide box
42 that can elevate and lower with respect to the body
frame 12, and a turret plate 14 that is rotatable with re-
spect to the body frame 12. The turret plate 14 is pivotally
movable around a rotating shaft 15 by means of a rota-
tional driving device (not shown in the drawings). Two
bobbin holders 16 are protrusively provided on the turret
plate 14 at positions such that the two bobbin holders 16,
in which bobbins 17 are installed, are symmetric with
respect to the rotating shaft 15. Reversing the turret plate
14 by means of the rotational driving device allows the
positions of the two bobbin holders 16 to be changed with
each other so that one of the bobbin holders 16 is located
atan upper winding position, whereas the other is located
at a lower standby position.

[0024] As shown in Figure 4, the two bobbin holders
16, provided on the turret plate 14, are connected to re-
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spective bobbin holder driving motors 19 and are rotat-
able. Each of the bobbin holder driving motors 19 is elec-
trically connected to a controller 13. The controller 13 is
configured as a well-known microcomputer and includes
a CPU as an arithmetic device and storage means such
as a ROM, a RAM, and an external storage device. The
controller 13 controls driving of various driving motors
based on signals generated by various sensors de-
scribed below.

[0025] As shown in Figure 1, the winder 11 also in-
cludes a traverse device 21, a contact roller 31, and a
free length changing means 41 for changing a free length
FL between the traverse device 21 and the contact roller
31. The slide box 42, provided so as to be able to elevate
and lower with respect to the body frame 12, comprises
a part of the free length changing means 41. The traverse
device 21 and the contact roller 31 are provided in the
slide box 42.

[0026] The traverse device 21 is located on an up-
stream side of the contact roller 31 in a traveling direction
of the synthetic fiber yarn Y. The position of the traverse
device 21 is fixed with respect to the slide box 42. A
traverse guide 22 engaged with the synthetic fiber yarn
Y fed from an upper part of Figure 1 reciprocates within
a traverse range to traversely move the synthetic fiber
yarn Y fed to the downstream direction. As shown in Fig-
ure 4, a traverse motor 23 is provided in the traverse
device 21 to drive the traverse guide 22. The traverse
motor 23 is electrically connected to the controller 13 so
that driving of the traverse motor 23 is controlled. The
controller 13 can change a traverse speed by controlling
a rotation speed of the traverse motor 23. The traverse
device 21 has only to be able to change the traverse
speed, and may be arotary traverse device using rotating
blades or any other well-known traverse device.

[0027] As shown in Figure 2, the contact roller 31 ro-
tates in conjunction with a package 18 during a package
forming period P1 during which the synthetic fiber yarn
Y is formed into the package 18. The contact roller 31
thus receives the synthetic fiber yarn Y traversed by the
traverse device 21 to deliver the synthetic fiber yarn Y to
an outer periphery of the package 18. The contact roller
31 is rotatably supported on a first end 33 side of an arm
32. The arm 32 is provided so as to be swingable with
respect to the slide box 42. An air cylinder 35 is coupled
to a second end 34 side of the arm 32 so as to be located
between the slide box 42 and the arm 32. The arm 32
swings in a vertical direction to move the contact roller
31inadirection in which the contactroller 31 approaches
the bobbin 17 at the winding position or in a direction in
which the contact roller 31 is separated from the bobbin
17. This enables the position of the contact roller 31 rel-
ative to the slide box 42 to be changed. The air cylinder
35is a contact pressure adjusting means for allowing the
contact roller 31 to contact with an outer peripheral sur-
face of the package 18 under a predetermined contact
pressure. The contactroller 31 thenrotates in conjunction
with the rotating package 18.
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[0028] Similarly to the conventional saddle bag shape
collapsing mechanism, the free length changing means
41 can change the free length FL of the synthetic fiber
yarn Y between the contact roller 31 and the traverse
device 21 during the package forming period P1. In Em-
bodiment 1, the free length changing means 41 is com-
posed of the slide box 42, a rail 43, a ball screw mecha-
nism 44, and the like. The free length FL in Embodiment
| refers to the free length of the synthetic fiber yarn Y over
which the syntheticfiber yarn Y engaged with the traverse
device 21 travel after being released from the traverse
device 21 and before coming into contact with a periph-
eral surface of the contact roller 31.

The slide box 42 is guided along the rail 43, provided on
the body frame 12 in the vertical direction. The slide box
42 is movable in the vertical direction by means of the
ball screw mechanism 44, provided on the body frame 12.
[0029] The ball screw mechanism 44 is composed of
a screw rod 45, a ball nut 46, an elevating and lowering
driving motor 47, and the like. The screw rod 45 is located
so as to extend in the vertical direction and is supported
so as to be rotatable with respect to the body frame 12.
The elevating and lowering driving motor 47 rotationally
drives the screw rod 45 and is connected to a lower end
of the screw rod 45. The elevating and lowering driving
motor 47 is electrically connected to the controller 13 so
that driving of the elevating and lowering driving motor
47 is controlled (see Figure 4). The ball nut 46, threadably
fitted around the screw rod 45, is provided on the slide
box 42. The elevating and lowering driving motor 47 ro-
tates the screw rod 45 forward and backward to elevate
and lower the slide box 42. The slide box 42 elevates to
leave the package 18 and lowers to approach the pack-
age 18.

[0030] As shown in Figures 2 and 4, the slide box 42
includes an arm position sensor 36 that detects the tilt
arm 32. The arm position sensor 36 is electrically con-
nected to the controller 13. The arm position sensor 36
is turned on when the arm 32 is placed in a steady-state
position with respect to the slide box 42, and is turned
off when the arm 32 moves away from the steady-state
position by at least a predetermined distance. The arm
32is tilted when winding progress to thicken the package
to displace the contact roller 31 upward or when the slide
box 42 elevates or lowers to displace the contact roller
31 in the vertical direction. That is, when turned on, the
arm position sensor 36 detects that the contact roller 31
is in the steady-state position with respect to the slide
box 42. Furthermore, when turned off, the arm position
sensor 36 detects that the contact roller 31 is displaced
upward or downward relative to the slide box 42.
[0031] As shown in Figures 2 and 4, the arm 32 in-
cludes a rotation sensor 37 that detects the rotation
speed of the contact roller 31. The rotation sensor 37
detects the rotation speed of the contact roller 31 rotating
in conjunction with the package 18 to detect an outer
peripheral speed of the package 18. The rotation sensor
37 is electrically connected to the controller 13. The con-
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troller 13 controls driving of the bobbin holder driving mo-
tor 19 so that the rotation sensor 37 detects a constant
rotation speed. Specifically, when a value detected by
the rotation sensor 37 is smaller than a predetermined
value corresponding to the winding speed, the controller
13 increases the rotation speed of the bobbin holder driv-
ing motor 19. In contrast, when the detected value is larg-
er than the predetermined value, the controller 13 reduc-
es the rotation speed of the bobbin holder driving motor
19.

[0032] Now, control will be described by which free
length change is repeated during the package forming
period P1 so as to temporarily increase the free length
FL and then reduce the free length FL. The control is also
performed by the conventional saddle bag shape collaps-
ing mechanism, and as shown in Figure 5, involves re-
peating two types of control: control for changing the free
length and control for maintaining a steady-state free
length. That is, the control for changing the free length
is intermittently and periodically performed, with the con-
trol for maintaining the steady-state free length per-
formed between the intermittent and periodic control op-
erations. A program that performs the control is stored
in the ROM of the controller 13 and loaded into the RAM
for execution. A period during which the free length
change is performed is defined as a free length changing
period F2. A period during which the free length has a
steady-state value is defined as a free length steady-
state period F1.

[0033] First, the control for maintaining the steady-
state free length will be described. The control for main-
taining the steady-state free length maintains the position
of the contact roller 31 relative to the slide box 42 in the
steady state. To maintain the position of the contact roller
31 relative to the slide box 42 in the steady state, control
for elevating the slide box 42 is performed as the winding
progresses to gradually thicken the package 18 during
the package forming period P1.

[0034] The control for elevating the slide box 42 as the
winding progresses to gradually thicken the package 18
is performed as follows. As shown in Figure 2, it is as-
sumed that a certain amount of package 18 has been
formed on the bobbin 17, and the radius of the package
18 in this case is defined as (r).

The position of the arm 32 in this case is defined as the
steady-state position with respect to the slide box 42. It
is further assumed that the winding further progresses
to thicken the package 18, thus increasing the radius of
the package 18 by a very small amount (dr) to (r + r).
Then, the contact roller 31 contacting with the package
18 elevates by a height corresponding to the increase in
winding radius (dr), relative to the slide box42. Compared
to the state shown in Figure 2, the position of the arm 32
is tilted upward from the steady-state position relative to
the slide box 42.

[0035] The arm position sensor 36 in the on state is
turned off to detect that the arm 32 is tilted and then trans-
mits a signal to the controller 13. Upon receiving the sig-
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nal, the controller 13 drives the elevating and lowering
driving motor 47 in the ball screw mechanism 44 to ele-
vate the slide box 42 by the increase in winding radius
(dr). The control is performed such that the slide box 42
is elevated to lower the contact roller 31 with respect to
the slide box 42 to return the position of the contact roller
31 with respect to the slide box 42, to the original steady-
state position.

[0036] In this manner, the arm position sensor 36 de-
tects the position of the contact roller 31 relative to the
slide box 42. When the relative elevation of the contact
roller 31 is detected, the control is performed such that
the slide box 42 is elevated to return the position of the
contactroller 31 relative to the slide box 42, to the original
position. The control gradually elevates the slide box 42
as the winding progresses to gradually thicken the pack-
age 18 during the package forming period P1. This also
keeps constant the free length of the synthetic fiber yarn
Y between the traverse guide 22 of the traverse device
21 and the peripheral surface of the contact roller 31.
[0037] The control for maintaining the steady-state
free length minimizes the free length FL (FL = FL1). The
control for maintaining the minimum free length FL keeps
the minimum difference (traverse delay) between an axial
position to which the synthetic fiber yarn Y is traversed
and an axial position at which the synthetic fiber yarn Y
is actually received by the contact roller 31. Thus, the
package 18 can be formed so as to have a set winding
width.

[0038] Now, the control for changing the free length
will be described. The control temporarily increases and
then reduces the free length FL during the package form-
ing period P1 regardless of the thickening of the package
18 resulting from the progress of the winding. In the
present embodiment, the free length FL is increased and
then reduced to the original value. As shown in Figure 3,
first, the controller 13 drives the elevating and lowering
driving motor 47 to temporarily elevate the slide box 42.
Elevating the slide box 42 causes the contact roller 31
to lower relative to the slide box 42 owing to the weight
thereof while remaining in contact with the package 18.
On the other hand, the traverse device 21, which is fixed
to the slide box 42, elevates together with the slide box
42. Thisincreases the free length FL of the synthetic fiber
yarn Y between the traverse guide 22 of the traverse
device 21 and the contact roller 31. Elevating the sl ide
box 42 up to the highest position maximizes the free
length FL of the syntheticfiber yarn Y between the contact
roller 31 and the traverse device 21 (FL = FL2).

[0039] Thereafter, the controller 13 drives the elevat-
ing and lowering driving motor 47 in the opposite direction
to lower the slide box 42. The free length FL is thus re-
duced. The controller 13 then returns the slide box 42 to
the original position thereof to reduce the free length FL
back to the original value thereof (FL = FL1). The con-
troller 13 thus completes the control for changing the free
length FL.

[0040] This control increases the difference between
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the axial position to which the synthetic fiber yarn Y is
traversed (the position of the traverse guide 22) and the
axial position at which the synthetic fiber yarn Y is re-
ceived by the contact roller 31, as shown in Figure 6.
That is, a traverse delay D1 is temporarily increased to
a traverse delay D2. Namely, on the assumption that a
reference winding angle A1 is constant (a1), when the
freelength FL = FL1, the synthetic fiber yarn Y is received
by the contact roller 31 at an axial position N1. At this
time, the traverse delay is D1. Furthermore, when the
freelength FL = FL2, the synthetic fiber yarn Y is received
by the contact roller 31 at an axial position N2. At this
time, the traverse delay is D2. With the difference in
traverse delay (D2 - D1), even when the traverse guide
22 reaches an end of the traverse range, the synthetic
fiber yarn Y is actually wound around the package 18 at
a position closer to the axial center thereof by a distance
corresponding to the difference in traverse delay (D2 -
D1). That is, by elevating the slide box 42 to temporarily
increase the free length FL from FL1 to FL2, the axial
winding width is temporarily reduced over which the syn-
thetic fiber yarn Y is wound around the package 18.
[0041] Then, as shown in Figure 5, the free length
steady-state period F1 and the free length changing pe-
riod F2 are repeated during the package forming period
P1. Thus, although the winding during the free length
steady-state period F1 slightly increases the saddle bag
shape of the package 18, the winding during the free
length changing period F2 reduces the winding width to
allow the synthetic fiber yarn Y to be wound the package
18 at a position closer to the axial center thereof (the
amount of change in winding width W1).

[0042] Control performed by the conventional saddle
bag shape collapsing mechanism, described above, may
sufficiently dissolve the saddle bag shape phenomenon.
However, depending on the type of the synthetic fiber
yarn Y or the like, the control may less effectively adjust
the winding width and fail to sufficiently dissolve the sad-
dle bag shape phenomenon. This is because a large val-
ue of the reference winding angle A1 allows the winding
width to be very effectively adjusted to sufficiently dis-
solved the saddle bag shape phenomenon, whereas a
small value of the reference winding angle A1 reduces
the effect of adjusting the winding width to prevent the
saddle bag shape phenomenon from being sufficiently
dissolved. The large value of the reference winding angle
is, for example, at least 10 degrees. The small value of
the reference winding angle is, for example, at most 6
degrees.

[0043] This phenomenon can be explained as follows.
Temporarily increasing the free length FL during the free
length changing period F2 as shown in Figure 5 means
temporarily increasing the traverse delay D1 to D2 as
shown in Figure 6. That is, temporarily increasing the
free length FL during the free length changing period F2
means temporarily increasing the difference between the
axial position to which the synthetic fiber yarn Y is tra-
versed (the position of the traverse guide 22) and the
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axial position at which the synthetic fiber yarn Y is actually
received by the contact roller 31. As shown in Figure 7,
an increased value (A1 = a1) of the reference winding
angle A1 sufficiently increases the difference in traverse
delay (D2 - D1). The synthetic fiber yarn Y is wound
around the package 18 at the position closer to the axial
center thereof by the distance corresponding to the dif-
ference in traverse delay (D2 - D1). This allows the wind-
ing width to be very effectively adjusted. In contrast, a
reduced value (A1 = a2) of the reference winding angle
A1 reduces the difference in traverse delay (d2-d1). The
synthetic fiber yarn Y is wound around the package 18
so as to be traversed to an axially outward position there-
of. This reduces the effect of adjusting the winding width.
Therefore, the reduced value of the reference angle A1,
that is, a reduced value of the traverse delay, reduces
the effect of reducing the winding width of the synthetic
fiber yarn Y even with the temporary increase in free
length FL. The saddle bag shape phenomenon is thus
prevented from being sufficiently dissolved.

[0044] Thus, to dissolve the ahove-described problem
with the conventional saddle bag shape collapsing mech-
anism, the winder 11 according to Embodiment 1 of the
present invention temporarily increases the winding an-
gle at a timing at which the free length FL is temporarily
increased from FL1 to FL2. That is, as shown in Figure
8, the winder 11 performs control such that the traverse
device 21 changes the traverse speed so as to increase
the winding angle at the same time when the free length
FL is temporarily increased from FL1 to FL2. The control
involves repeating two types of control: control for chang-
ing the traverse speed and the control for maintaining a
steady-state traverse speed. That is, the control for
changing the traverse speed is intermittently and period-
ically performed, with the control for maintaining the
steady-state traverse speed performed between the in-
termittentand periodic control operations. A program that
performs the control is stored in the ROM of the controller
13 and loaded into the RAM for execution. A period during
which the traverse speed change is performed is defined
as a traverse speed changing period T2. A period during
which the traverse speed has a steady-state value is de-
fined as a traverse speed steady-state period T1. In the
present embodiment, the traverse speed changing peri-
od T2 is matched with the free length changing period
F2, described above.

[0045] First, the control for maintaining the steady-
state traverse speed during the traverse speed steady-
state period T1 will be described. The control maintains
the steady-state traverse speed and thus a steady-state
winding angle. The winding angle in this case is the ref-
erence winding angle A1, determined by the high-order
requirements such as the type of the synthetic fiber yarn
Y. The traverse speed (reference speed V1) correspond-
ing to the reference winding angle A1 is calculated. The
traverse speed (reference speed V1) corresponding to
the reference winding angle A1 is preset in a program
for the controller 13. In Embodiment 1. the reference
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speed V1 is constant, and the controller 13 controls driv-
ing of the traverse motor 23 so as to keep the traverse
speed equal to the reference speed V1.

[0046] Now, the control for changing the traverse
speed during the traverse speed changing period T2 will
be described. The control repeats, during the package
forming period P1, an operation of temporarily increasing
the traverse speed from a reference speed V1 to a target
speed V2 and then reducing the traverse speed to the
reference speed V1. The target speed V2 is a traverse
speed corresponding to a winding angle (target winding
angle A2) at which a change in free length FL during the
free length changing period F2 allows the winding width
of the synthetic fiber yarn Y to be effectively reduced.
The target winding angle A2 and the target speed V2 are
determined based on the amount of change in free length
FL (FL2 - FL1) and the reference winding angle A1. The
target winding angle A2 and the target speed V2 are pre-
set in a program for the controller 13. The controller 13
controls driving of the traverse motor 23 so as to tempo-
rarily increase the traverse speed from the reference
speed V1 to the target speed V2 and then reduce the
traverse speed to the reference speed V1. In the present
embodiment, since the reference speed V1 is constant,
the reference speed V1 before a change in traverse
speed is the same as that after the change.

[0047] Thus, according to Embodiment 1, the traverse
speed changing period T2, during which the traverse
speed change is performed is matched with the free
length changing period F2, during which the free length
change is performed.

Thus, the winding angle can be temporarily increased
during the free length change. Consequently, even if the
reference winding angle A1 is reduced in response to the
high-order requirements such as the type of the synthetic
fiber yarn Y, the winding angle can be temporarily in-
creased during the free length change. Therefore, the
winding width can be sufficiently effectively adjusted to
allow the saddle bag shape phenomenon to be effectively
dissolved.

[Embodiment 2]

[0048] The winder 11 as a yarn winding machine ac-
cording to Embodiment 2 of the present invention will be
described with reference to Figures 9 and 10. Embodi-
ment 2 differs significantly from Embodiment 1 in that the
winder 11 according to Embodiment 2 corresponds to
the winder 11 according to Embodiment | in which a bulge
suppressing mechanism is additionally provided. A de-
tailed description of the same components as those of
Embodiment 1 is omitted.

[0049] The bulge suppressing mechanism is conven-
tionally known. To dissolve the possible bulge winding
of the package 18, the bulge suppressing mechanism
gradually changes the winding angle between a former
stage P2 and a latter stage P3 of the package forming
period P1 as shown in Figure 9. The winding angle in this



13 EP 2 105 400 B1 14

case is the reference winding angle A1, determined by
the high-order requirements such as the type of the syn-
thetic fiber yarn Y. Thus, the bulge suppressing mecha-
nism changes the reference winding angle A1. With the
bulge suppressing mechanism, in the former stage P2
of the package forming period P1, the winding is started
with a small value of the reference winding angle A1, and
the reference winding angle A1 is then gradually in-
creased. In the latter stage P3, the reference winding
angle A1 is gradually reduced to the small value, until
the winding is completed. The bulge suppressing mech-
anism gradually changes the density of the package 18
from high to low in the former stage P2 and from low to
high in the latter stage P3. A yarn layer is thus prevented
from being excessively tightened to dissolve the possible
bulge winding.

[0050] When the bulge suppressing mechanism in-
cludes the conventional saddle bag shape collapsing
mechanism that simply repeats the control for changing
the free length and the control for maintaining the steady-
state free length, the bulge inhibiting mechanism may
disadvantageously degrade the effect of adjusting the
winding width. Thus, disadvantageously, not both the
saddle bag shape phenomenon and bulge winding can
be simultaneously dissolved. This is because a large val-
ue of the reference winding angle A1 allows the winding
width to be sufficiently effectively adjusted, whereas the
bulge suppressing mechanism reduces the reference
winding angle A1 near awinding start position and awind-
ing end position of package 18 as shown in Figure 9.
Reducing the reference winding angle A1 near the wind-
ing start and end positions of the package 18 prevents
the saddle bag shape collapsing mechanism from effec-
tively adjusting the winding width during the correspond-
ing period. This dissolve the avoidance of the saddle bag
shape phenomenon.

[0051] Thus,todissolve the above-described problem,
the winder 11 according to Embodiment 2 temporarily
increases the winding angle at the same time when the
free length FL is temporarily increased as shownin Figure
10. Then, the winder 11 increases the amount of change
in the winding angle near the winding start and end po-
sitions of the package 18, where the reference winding
angle A1 is small.

[0052] The control of the traverse speed according to
Embodiment 2 will be described in detail. The control
involves repeating two types of control:

control for changing the traverse speed and the con-
trol for maintaining a steady-state traverse speed.
That is, the control for changing the traverse speed
is intermittently and periodically performed, with the
control for maintaining the steady-state traverse
speed performed between the intermittent and the
periodic control operations. Also in the control for
maintaining the steady-state traverse speed, the ref-
erence winding angle A1 (reference speed

V1) increases gradually in the former stage P2 of the
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package forming period P1.

[0053] Furthermore, in the latter stage P3, the refer-
ence winding angle A1 (reference speed V1) decreases
gradually. Thus, also in the control for maintaining the
steady-state traverse speed, the traverse speed is
changed slowly. A program that performs the control is
stored in the ROM of the controller 13 and loaded into
the RAM for execution. In Embodiment 1, the traverse
speed changing period T2 is matched with the free length
changing period F2, described above.

[0054] The control for maintaining the steady-state
traverse speed will be described. The control maintains
the steady-state traverse speed and thus a steady-state
winding angle. The winding angle in this case is the ref-
erence winding angle A1, determined by the high-order
requirements such as the type of the synthetic fiber yarn
Y and by the bulge suppressing mechanism. The refer-
ence winding angle A1 changes gradually during the
package forming period P1. The traverse speed (refer-
ence speed V1) corresponding to the reference winding
angle A1 is calculated and preset in the program for the
controller 13. The controller 13 controls driving of the
traverse motor 23 so as to keep the traverse speed equal
to the reference speed V1.

[0055] Now, the control for changing the traverse
speed will be described. The control repeats, during the
package forming period P1, the operation of temporarily
increasing the traverse speed from the reference speed
V1 to the target speed V2 and then reducing the traverse
speed to the reference speed VI.

[0056] The target speed V2 is the traverse speed cor-
responding to the winding angle (target winding angle
A2) at which a change in free length FL during the free
length changing period F2 allows the winding width of
the synthetic fiber yarn Y to be effectively reduced. The
target winding angle A2 and the target speed V2 are de-
termined based on the amount of change in free length
FL (FL2 - FL1) and the reference winding angle A1. The
target winding angle A2 and the target speed V2 are pre-
set in the program for the controller 13. The controlled
13 controls driving of the traverse motor 23 so as to tem-
porarily increase the traverse speed from the reference
speed V1 to the target speed V2 and then reduce the
traverse speed to the reference speed VI. In the present
embodiment, since the reference speed V1 changes, the
reference speed V1 before the change in traverse speed
is different from that after the change.

[0057] Thus, according to Embodiment 2, the refer-
ence speed V1 is gradually increased in the former stage
P2 of the package forming period P1. Furthermore, in
the latter stage P3, the reference speed V1 is gradually
reduced. Consequently, the yarn layer is prevented from
being excessively tightened, thus dissolving the bulge
winding. Additionally, even when the synthetic fiber yarn
Y is located near the winding start or end position of the
package 18, that is, in the stage in which the reference
winding angle A1 is small, the traverse speed is tempo-
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rarily increased from the reference speed V1 to the target
speed V2. Thus, the winding angle can be temporarily
increased to allow the winding width to be sufficiently
effectively adjusted. Accordingly, the possible high sel-
vage phenomenon can be effectively dissolved. As a re-
sult, both the possible high selvage phenomenon and
bulge winding can be dissolved.

[0058] The present invention is not limited to the
above-described embodiments. The embodiments may
be changed, for example, as follows.

[0059] In the above-described embodiments, the
traverse speed changing period T2, during which the
traverse speed change is performed is matched with the
free length changing period F2, during which the free
length change is performed. However, the presentinven-
tion is not limited to the matching of the periods T2 and
F2 with each other. The traverse speed changing period
T2 and the free length changing period F2 have only to
overlap each other. That is, the timing for the traverse
speed change need not perfectly match the timing for the
free length change. By allowing the period in which the
free length FL is increased to even partly overlap the
period in which the traverse speed is increased, the in-
crease in free length FL allows the winding width to be
significantly effectively adjusted. This enables the saddle
bag shape phenomenon to be more effectively dissolved.
[0060] Furthermore, in the above-described embodi-
ments, the target speed V2 for the traverse speed is con-
stant. However, the present invention is not limited to this
aspect. The target speed V2 may be adjustable. In this
case, the target speed V2 can be set to a value at which
the winding width can be very effectively adjusted. Thus,
the saddle bag shape phenomenon can be effectively
dissolved.

[0061] Furthermore, for the traverse speed change
and the free length change, a start time, the number of
times, the amount of change, and an end time can each
be appropriately adjusted.

[0062] The technical scope of the above-described re-
sent invention is not limited to the above-described em-
bodiments or to the configurations thereof. The technical
scope of the presentinvention embraces the entire scope
of technical concepts truly intended by the presentinven-
tion and which is apparent from the matters described in
the specification and the drawings.

[0063] Whilethe presentinvention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, it is intended
by the appended claims to cover all modifications of the
present invention that fall within the scope of the claims.

Claims

1. Ayarnwinding machine (11) forming a package (18),
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the yarn winding machine comprising:

a roller (31) contacting with the package during
a package forming period;

a traverse device (21) located on an upstream
side of the roller (31) in a traveling direction of
a yarn and allowing a traverse speed to be
changed, and

a free length changing means (42) for allowing
free length of the yarn between the roller (31)
and the traverse device (21) to be changed dur-
ing the package forming period, the free length
changing means (42) repeating free length
change so as to temporarily increase and then
reduce the free length, characterised by the
traverse device (21) repeating traverse speed
change during the package forming period so
as to temporarily increase the traverse speed
from a reference speed to a target speed and
then reduce the traverse speed down to the ref-
erence speed; and by the yarn winding machine
(11) further comprising:

a controller (13) for controlling the traverse
speed and the free length so that a traverse
speed changing period during which the
traverse speed change is performed match-
es or overlaps a free length changing period
during which the free length change is per-
formed.

The yarn winding machine according to Claim 1,
characterized in that the traverse device (21) is
able to adjust the target speed during the traverse
speed changing period.

The yarn winding machine according to Claim 1 or
Claim 2, characterized in that the traverse device
(21)is arranged to repeat the traverse speed change
so as to gradually increase the reference speed in a
former stage of the package forming period and
gradually reduce the reference speed in a latter
stage thereof, and so as to, during the package form-
ing period, temporarily increase the traverse speed
form the reference speed to the target speed and
then reduce the traverse speed down to the refer-
ence speed.

The yarn winding machine according to Claim 3,
characterized in that the traverse device (21) is
arranged to maintain the target speed during the
traverse speed changing period constant, and in the
former stage of the package forming period, gradu-
ally reduces amount of change in traverse speed dur-
ing the traverse speed changing period and in the
latter stage of the package forming period, gradually
increases the amount of change in traverse speed
measured during the traverse speed changing peri-
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od.

5. A yarn winding method for forming a package (18),

the method comprising:

repeating traverse speed change during a pack-
age forming period so as to temporarily increase
atraverse speed of the traverse device (21) from
a reference speed to a target speed and then
reduce the traverse speed down to the reference
speed; and

repeating free length change of the yarn be-
tweentheroller (31) and the traverse device (21)
during the package forming period so as to tem-
porarily increase and then reduce free length of
ayarn, and

in that a traverse speed changing period during
which the traverse speed change is performed
matches or overlaps a free length changing pe-
riod during which the free length change is per-
formed.

Patentanspriiche

Garnwickelmaschine (11), die einen Garnkoérper
(18) bildet, wobei die Garnwickelmaschine umfasst:

eine Walze (31), die den Garnkdrper wahrend
einer Garnkdrperbildungsdauer berihrt;

eine Vorschubeinrichtung (21), die sich an einer
stromaufwartigen Seite der Walze (31) in einer
Vortriebsrichtung eines Garns befindet und er-
moglicht, dass eine Vorschubgeschwindigkeit
geandert wird, und

eine freie-Lange-Anderungseinrichtung (42)
zum Ermdglichen, dass eine freie Lange des
Garns zwischen der Walze (31) und der Vor-
schubeinrichtung (21) wahrend der Garnkérper-
bildungsdauer geéndert wird, wobei die freie-
Lange-Anderungseinrichtung (42) eine freie-
Lange-Anderung wiederholt, um die freie Lange
temporar zu vergréRern und dann zu verringern,
dadurch gekennzeichnet, dass die Vorschu-
beinrichtung (21) eine Vorschubgeschwindig-
keitsdnderung wahrend der Garnkorperbil-
dungsdauer wiederholt, um temporéar die Vor-
schubgeschwindigkeit von einer Bezugsge-
schwindigkeit auf eine Zielgeschwindigkeit zu
erhdéhen und dann die Vorschubgeschwindig-
keit herunter auf die Bezugsgeschwindigkeit zu
verringern; und dadurch, dass die Garnwickel-
maschine (11) ferner umfasst:

eine Steuereinrichtung (13) zum Steuern der
Vorschubgeschwindigkeit und der freien Lange,
so dass eine Vorschubgeschwindigkeitsédnde-
rungsdauer, wahrend welcher die Vorschubge-
schwindigkeitsdnderung durchgefihrt wird, mit
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einer freie-Lange-Anderungsdauer, wéhrend
welcher die freie-Lange-Anderung durchgefiihrt
wird, Ubereinstimmt oder sie Uberlappt.

Garnwickelmaschine nach Anspruch 1, dadurch
gekennzeichnet, dass die Vorschubeinrichtung
(21) imstande ist, die Zielgeschwindigkeit wahrend
der Vorschubgeschwindigkeitsdnderungsdauer an-
zupassen.

Garnwickelmaschine nach Anspruch 1 oder An-
spruch 2, dadurch gekennzeichnet, dass die Vor-
schubeinrichtung (21) angeordnet ist, um die Vor-
schubgeschwindigkeitsdnderung zu wiederholen,
um die Bezugsgeschwindigkeit in einem friiheren
Abschnitt der Garnkérperbildungsdauer graduell zu
erhéhen, und die Bezugsgeschwindigkeit in einem
spateren Abschnitt davon graduell zu verringern,
und um, wahrend der Garnk&rperbildungsdauer,
temporar die Vorschubgeschwindigkeit von der Be-
zugsgeschwindigkeit auf die Zielgeschwindigkeit zu
erhodhen, und dann die Vorschubgeschwindigkeit auf
die Bezugsgeschwindigkeit herunter zu verringern.

Garnwickelmaschine nach Anspruch 3, dadurch
gekennzeichnet, dass die Vorschubeinrichtung
(21) angeordnetist, um die Zielgeschwindigkeit wah-
rend der Zielgeschwindigkeitsanderungsdauer kon-
stant beizubehalten, und in dem friiheren Abschnitt
der Garnkérperbildungsdauer einen Anderungsbe-
trag der Vorschubgeschwindigkeit wahrend der
Vorschubgeschwindigkeitsdnderungsdauer gradu-
ell verringert, und in dem spéateren Abschnitt der
Garnkérperbildungsdauer den Anderungsbetrag der
Vorschubgeschwindigkeit graduell vergrofiert, ge-
messen wahrend der Vorschubgeschwindigkeitsan-
derungsdauer.

Garnwickelverfahren zum Bilden eines Garnkorpers
(18), wobei das Verfahren umfasst:

Wiederholen einer Vorschubgeschwindigkeits-
anderung wahrend einer Garnkérperbildungs-
dauer, um temporér eine Vorschubgeschwin-
digkeit der Vorschubeinrichtung (21) von einer
Bezugsgeschwindigkeit auf eine Zielgeschwin-
digkeit zu erhdhen, und dann die Vorschubge-
schwindigkeit auf die Bezugsgeschwindigkeit
herunter zu verringern; und

Wiederholen einer freie-Lange-Anderung des
Garns zwischen der Walze (31) und der Vor-
schubeinrichtung (21) wahrend der Garnkorper-
bildungsdauer, um temporar die freie Lange ei-
nes Garns zu vergroRern und dann zu verrin-
gern, und

dadurch, dass eine Vorschubgeschwindigkeits-
anderungsdauer, wahrend welcher die Vor-
schubgeschwindigkeitsdnderung durchgefiihrt
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wird, mit einer freie-Lénge-Anderungsdauer,
wahrend welcher die freie-Lange-Anderung
durchgeflihrt wird, Gibereinstimmt oder sie Gber-

lappt.

Revendications

Machine de renvidage de fil (11) formant un enrou-
lement (18), la machine de renvidage de fil
comprenant :

un rouleau (31) entrant en contact avec I'enrou-
lement pendant une période de formation
d’enroulement ;

un dispositif de croisure (21) situé sur un coté
amont du rouleau (31) dans une direction de dé-
placement d’un fil et permettant de changer une
vitesse de croisure, et

un moyen de changement de longueur libre (42)
pour permettre de changer une longueur libre
du fil entre le rouleau (31) et le dispositif de croi-
sure (21) pendant la période de formation d’en-
roulement, le moyen de changement de lon-
gueur libre (42) répétant un changement de lon-
gueur libre de fagon a augmenter temporaire-
ment et ensuite réduire la longueur libre, carac-
térisée par le dispositif de croisure (21) répétant
un changement de vitesse de croisure pendant
la période de formation d’enroulement de fagon
a augmenter temporairement la vitesse de croi-
sure d’'une vitesse de référence a une vitesse
cible et ensuite a réduire la vitesse de croisure
jusqu’a la vitesse de référence ; et par la machi-
ne de renvidage defil (11) comprenanten outre :

une unité de commande (13) pour comman-
der la vitesse de croisure etlalongueur libre
de sorte qu’une période de changement de
vitesse de croisure pendant laquelle le
changement de vitesse de croisure est ef-
fectuée concorde avec ou chevauche une
période de changement de longueur libre
pendant laquelle le changement de lon-
gueur libre est effectuée.

2. Machine de renvidage de fil selon la revendication

1, caractérisée en ce que le dispositif de croisure
(21) est capable d’'ajuster la vitesse cible pendant la
période de changement de vitesse de croisure.

Machine de renvidage de fil selon la revendication
1 ou la revendication 2, caractérisée en ce que le
dispositif de croisure (21) est agencé pour répéter
le changement de vitesse de croisure de fagon a
augmenter graduellement la vitesse de référence
dans une premiere étape de la période de formation
d’enroulement et a réduire graduellement la vitesse
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de référence dans une étape ultérieure de celle-ci,
et de fagon a, pendant la période de formation d’en-
roulement, augmenter temporairement la vitesse de
croisure de la vitesse de référence a la vitesse cible
et ensuite réduire la vitesse de croisure jusqu’a la
vitesse de référence.

Machine de renvidage de fil selon la revendication
3, caractérisée en ce que le dispositif de croisure
(21) est agencé pour maintenir constante la vitesse
cible pendant la période de changement de vitesse
de croisure, et dans la premiére étape de la période
de formation d’enroulement, réduit graduellement la
quantité de changement de vitesse de croisure pen-
dant la période de changement de vitesse de croi-
sure et dans I'étape ultérieure de la changement de
formation d’enroulement, augmente graduellement
la quantité de changement de vitesse de croisure
mesurée pendant la période de changement de vi-
tesse de croisure.

Procédé de renvidage de fil pour former un enrou-
lement (18), le procédé comprenant :

la répétition d’'un changement de vitesse de croi-
sure pendant une période de formation d’enrou-
lement de fagon a augmenter de temporaire-
ment une vitesse de croisure du dispositif de
croisure (21) d’'une vitesse de référence a une
vitesse cible et ensuite réduire la vitesse de croi-
sure a la vitesse de référence ; et

la répétition d’'un changement de longueur libre
du fil entre le rouleau (31) et le dispositif de croi-
sure (21) pendant la période de formation d’en-
roulement de fagon a augmenter temporaire-
ment et ensuite réduire la longueur libre d’un fil,
et

en ce qu’une période de changement de vitesse
de croisure pendant laquelle le changement de
vitesse de croisure est effectuée concorde avec
ou chevauche une période de changement de
longueur libre pendant laquelle le changement
de longueur libre est effectuée.



EP 2 105 400 B1

FIGURE 1
11
12 v
Y
43 , 43
1 | M
44
221 2 42‘/ +
\ | S
i l
7 33 — E/\F/45
36— L 2
< | | PN Z
34— € x Y I
327 L= 2
31 . 6 (
)
o 41
15O
17
14
16-

12



EP 2 105 400 B1

FIGURE 2

\\\\\\;5\\\\
\
S
o

P

)
(

13



EP 2 105 400 B1

FIGURE 3

12 4
\ /444
(B
ER DY
46
16
17: - ‘)
_ I I o




13

EP 2 105 400 B1

FIGURE 4

15

(@)
| e ]

| — ]

\
U
37-L



EP 2 105 400 B1

TTONY mzHasz//

AWIL

|1

4

f

I

\

]

I
]
]
_

f
|
!
!

_
_
_
“

]
|
_
|

o e e
<

P ——

- — — — ==

i ————

< s

e

4)
_[________

HIAIM ONIGNIM

HIONET ddd4

ld

G HINDIA

IV
114

LM
¢4

Hdds

HIAIM ONTANIM GNV HIONIT

16



EP 2 105 400 B1

FIGURE 6

FL2
_FL _
&//k/

—
/’\\/1 8
A 17
#/—“‘\\\ - _’/
— \\\\M‘M’/

17



EP 2 105 400 B1

FIGURE 7

18



EP 2 105 400 B1

THIGIM ONIANIM

HIONTT AT4d

ld

8 ddNIId

HATONY wzHazHa// antl ¢dn £
L TN Y N [ Ly
Vi \% v \% \/— 2y
_ | _ 174
W |l || |l 1l )
all N Nl I | fl— ———— X
I | T | A | ’
I I O 1 il §

A | Tzm

e 214

HLATM DONIONIM OGNV HLONAT HEHdA

19



EP 2 105 400 B1

T

SNIAYd DONIANIM

1L

1

TY ATONY ONIANIM HONIYH4HEd

€d

ld | .

6 ddN1I14

ATONY ONIANIM

20



EP 2 105 400 B1

SNIAVYd ONIANIM

IV JTONY ONIONIM
AONIYdAdd

O HINOIA

A

ATONY ONIANIM

21



EP 2 105 400 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 JP 2005225611 A[0003]

22



	bibliography
	description
	claims
	drawings

